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CHAPTER 1
Introduction
Billions of dollars are spent in the United States each year for the treatment of

diabetes. Over half that cost is spent on patient hospitalizations caused from the
complications associated with diabetes. (Ratner, 1996) Results of randomized clinical
trials by the Diabetes Control and Complications Trial demonstrated that in patients with
type 1 diabetes the risk of development or progression of long-term complications is
reduced 50-75% by intensive treatment programs. The reduction in nisk of
complications from diabetes correlates with the patient’s achievement of near normal or
normal blood glucose levels. (American Diabetes Association: Clinical Practice
Recommendations, 1995; American Diabetes Association: Clinical Practice
Recommendations, 1997) For the past several years the American Diabetes Association
(ADA) has been actively involved in developing diabetes care standards and guidelines
to aid in the establishment of intensive treatment programs. These standards and
guidelines are issued annually and are known as the American Diabetes Association:
Clinical Practice Recommendations. Specific guidelines for the treatment of patients
with diabetes are referred to as the ADA’s “Standards of Medical Care for Patients With
Diabetes Mellitus.” The treatment goal of the standards of medical care is to prevent
acute complications and to reduce the risk of long-term complications by lowering blood
glucose levels to or near normal. (American Diabetes Association: Clinical Practice
Recommendations, 1995; American Diabetes Association: Clinical Practice

Recommendations, 1997) This treatment goal can only be achieved if physicians provide



intensive treatment programs for their patients. The standards of medical care offer
clinics and hospitals a unique opportunity to review the quality of care their physicians

are providing for patients with diabetes.

Objectives of Professional Paper

The objectives of this professional paper are, 1) to provide a model of an
assessment process to judge physician compliance to the ADA’s “Standards of Medical
Care for Patients with Diabetes Mellitus”, 2) to provide assessment results using a
participating clinic in Montana as a model, 3) to design a one-page retrospective
assessment tool to gather the information needed to assess physician comphance to the
ADA Standards who treat patients with type 1 diabetes, and 4) to offer recommendations
which will include the design of a one-page flow-sheet that can be placed in all medical

charts of patients with type 1 diabetes to prompt physician adherence.

Assumptions

For the purpose of this study the following assumptions were made:

1. The quality of a physician’s medical care includes many aspects, for the purpose
of this study quality of care was specifically related to physician compliance to
the ADA Standards of Care.

2. The ADA Standards allow for differing interpretations, however, for the purpose
of this study the strictest interpretation of the ADA Standards was assumed to

insure optimal care for all patients with type 1 diabetes.



Patients are defined as having type 1 diabetes if they were diagnosed with
diabetes before the age of 40 years and/or they started insulin therapy within the
first year of diagnosis. (American Diabetes Association: Clinical Practice
Recommendations, 1995; American Diabetes Association: Clinical Practice
Recommendations, 1997)

Physicians received visitation credit if the patient was seen for a diabetic or non-
diabetic visit. Type 1 diabetes affects all aspects of medical care received by the
patient and should always be discussed by the physician regardless of the type of
Visit.

If a patient with type 1 diabetes had an appointment with a dietitian, nurse
educator, or ophthalmologist the patient’s diabetes physician received referral

credit.

Delimitations
The subjects of this study were the physicians employed at the participating clinic
treating patients with type 1 diabetes.
The participating clinic consists of a main clinic and two satellite clinics. The
main clinic provides services for a community of approximately 100,000 people.
The satellite clinics provide services for rural communities.
This project was limited to review of physician compliance regarding the ADA’s
Standards. Patient charts were reviewed to assess physician compliance, patient

compliance was not a focus of this project.



Medical charts of patients with type 1 diabetes were reviewed for the years of
1995 and 1996. These years were chosen because they provide current
information on care by physicians still employed at the clinic and the ADA’s
yearly update to their Clinical Practice Recommendations did not include any
changes to the “Standards of Medical Care for Patients With Diabetes Mellitus™.
Medical charts of patients with type 1 diabetes receiving hemodialysis or
peritoneal dialysis were excluded from the study based on the patient’s need for
varying treatment.

Data from medical charts of patients with type 1 diabetes were excluded from
the study if during the last documented visit their physician stated that the patient
needed to return for a check-up during a specified time period and the patient
never returned. The years of 1995 and 1996 were judged separately according to
this critena.

Data collected from 1995 were excluded from the study if the patient established
care with the physician or was diagnosed with type 1 diabetes during that year,
however, the data collected from 1996 were included. Likewise, data collected
from 1996 were excluded if the patient established care with the physician or was
diagnosed with type 1 diabetes during that year.

Data from patients with type 1 diabetes were excluded from the study if they were
receiving care from another physician not employed at the participating clinic and

were seen by a physician at the participating clinic on a referral basis.



9. Data from patients with type 1 diabetes were excluded from the study if the
physician stated in the patient’s file that the patient was non-compliant to
treatment and was deliberately avoiding care.

10. Physicians treating children with type 1 diabetes were not held accountable for
the lipid profile standard due to the ADA stipulation “if values fall within
accepted risk levels, assessment should be repeated every five years.” (American
Diabetes Association: Clinical Practice Recommendations, 1995)

11. This study focuses on only one participating clinic. No attempt will be made to

generalize any of this study’s findings to other clinics or hospitals.

Significance of Professional Paper

The ADA’s recommendations for the treatment of patients with diabetes are
considered the gold standard in the health care community, however, the question needs
to be asked “Are those standards of medical care being followed by physicians and other
health care providers?” The ADA suggests that if intensive treatment regimens were
followed, a decrease in the amount of money spent on the treatment of diabetes would be
seen due to the decrease in the incidence of long-term complications. However, the cost
of treating patients with diabetes for long-term complications continues to rise at a rate
disproportionate to other health care costs. In fact, 4.5% of the population, those with
diabetes, accounted for 14.6% of the total health care expenditure in the United States in

1992, or $105 billion; 66% of that cost was spent on hospitalizations due to long-term



complications. (Ratner, 1996) A review of the literature has shown only one
documented study assessing compliance to the ADA Standards, however, this study was
performed on rural physicians in Ohio caring for patients with type 2 diabetes. (Zoorob
& Mainous, 1996) This suggests that health care providers may be unaware of the
quality of care physicians are providing to their patients with diabetes. Quality of
physician care for patients with diabetes is unlikely to improve if clinics and hospitals
continue this approach.

This professional paper has clinical significance. This project should serve other
participating clinics in several ways by, first, providing a model of an assessment process
to judge physician compliance to the ADA’s “Standards of Medical Care for Patients
with Diabetes Mellitus™. Second, assessment results will be provided using a clinic in
Montana as a model to demonstrate the assessment process. Third, this project will
provide the design of a one-page retrospective assessment tool which follows the ADA
Standards to collect information from patient’s medical charts who have type 1 diabetes.
Fourth, this project will provide the design of a one-page flow-sheet that can be placed in
all medical charts of patients with type 1 diabetes enabling physicians to track the ADA

Standards to help prompt adherence.



CHAPTER 2
Review of Related Literature
T nd Prevalence of Diab

Diabetes Mellitus is characterized by persistent hyperglycemia due to insulin
deficiency or to resistance of the body’s cells to the action of insulin. Four major types
of diabetes have been defined by the National Diabetes Data Group and the World Health
Organization: insulin-dependent diabetes mellitus (IDDM) or type 1 diabetes, non-
insulin-dependent diabetes mellitus (NIDDM) or type 2 diabetes, gestational diabetes
mellitus (GDM), and diabetes secondary to other conditions. (Harris, 1995)

In 1993 the National Health Interview Survey reported approximately 7.8 million
diagnosed cases of diabetes in the United States. Patients with type 1 diabetes with onset
at age less than 30 years comprise approximately 7% of all diagnosed cases. The
remainder of diagnosed cases are considered to be patients with type 2 diabetes.
Estimates suggest that there are approximately seven to eight million undiagnosed cases
of type 2 diabetes in the United States. Diabetes secondary to other conditions occurs in
1-2% of all diabetes patients. GDM occurs in 3-5% of all pregnancies. Patients with
diabetes comprise approximately 4.5% of the population in the United States. (Harris,
1995) For the purpose of this professional paper, this project is limited to the review of
patient care in patients with type 1 diabetes.

In the United States it is estimated that 120,000 children (less than age 20 years)
and approximately 300,000-500,000 individuals of all ages have type 1 diabetes. There

may also be another 500,000 individuals with adult-onset type 1 diabetes who were



diagnosed after the age of 30 years. Incidence of type 1 diabetes is 30,000 new cases
each year in the United States. More than half of these cases occur in children, making
type 1 diabetes one of the most frequent chronic disease in United States children.
(Harris, 1995)

More than 80% of type 1 diabetes cases occur in children with no family history
of the disease. Occurrence of type |1 diabetes among identical twins is only 30-50%,
much less than would be expected for a disease with strictly a genetic basis. However, in
families with a person who has type 1 diabetes, a relative’s nsk of type 1 diabetes is
much greater. Prevalence of type 1 diabetes by age 30 in siblings or children of patients
with type 1 diabetes is 2-6% compared to only less than 0.2% in the general population.

(Harrs, 1995)

Epidemiological P f Type 1 Di

Aver f

A Diabetes Epidemiological Research Group in Pittsburgh, PA researched the
incidence of type 1 diabetes by the age of onset. They reported that there are few cases
of type 1 diabetes developing within the first year of life. Evidence suggests that the age-
of-onset of type 1 diabetes characteristically falls during the pubertal peak. (Gavard,
1996) Onset of type 1 diabetes is most frequent at age 10-14 years. Males are slightly
older in age at onset than females. (Cowie & Harmis, 1995; LaPorte, Matsushima, &

Chang, 1995)



nd Sex Di

The age distribution among adult patients with type 1 diabetes is very different
from the total adult population. The median age among patients with type 1 diabetes age
older than 18 is 32 years, as opposed to 40 years for persons without diabetes. A study
done in Allegheny County, PA between the years of 1965-89 showed an age range of 0-
44 years among persons with type 1 diabetes who were diagnosed before the age of 20
years; most of these patients were between the ages of 25-29. In the United States
studies indicate that there are slightly more white males (53.4%) older than 18 with type

1 diabetes than white females (46.6%) older than 18. (Cowie & Harris, 1995)

Racial Differ
Ethnic and racial differences are clear in the incidence of type 1 diabetes. The
highest incidence i1s among white children with 13.3-20.6 per 100,000 new cases each
year. Puerto Rican children average 15.2 new cases per 100,000 each year. These two
groups are followed by Mexican-American children (4.1-9.7/100,000) and black children

(3.3-11.0/100,000). (Gavard, 1996)

Seasonal Patterns

Onset of type 1 diabetes occurs in seasonal patterns. Research has shown a
decline in the number of new cases in the summer months and a higher incidence during
the winter months. (LaPorte et al., 1995) Studies on the seasonality of onset of type 1

diabetes have discovered that the onset of the disease parallels that of common



10
infections, such as congenital rubella syndrome and the mumps virus. Studies indicate
that these infections may be related to type 1 diabetes. These common infections peak
during late autumn and winter with few cases occurring in the summer months. (Gavard,

1996) This pattemn is seen consistently across the nation. (LaPorte et al., 1995)

i Type 1 Diabet
Studies performed in Allegheny County, PA showed that duration (the length of
time a person has been diagnosed with type 1 diabetes) of type 1 diabetes 1s evenly
distributed between 0-24 years. Most patients with type 1 diabetes (60%) have durations

lasting at 15 years or more. (Cowie & Harmns, 1995)

ife E tan

The life expectancy of patients with type 1 diabetes is reduced by approximately
15 years. The majority of deaths of individuals with type 1 diabetes occurs in middle and
late adulthood, with greater than 15% of patients with type 1 diabetes dying by the age of
40. Mortality rates in male patients with type 1 diabetes are five to seven times and in
females 9 to 12 times that of the general United States population. The leading cause of
death for persons with type 1 diabetes changes with the duration of the disease. Acute
coma is the leading cause of death in the early years after diagnosis. Renal disease is the
leading cause of death in the middle years. Two-thirds of deaths result from
cardiovascular disease in patients who have had type 1 diabetes for more than 30 years.

(Harris, 1995)
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Possible of Type 1 Diabetes

Type 1 diabetes is characterized by the absence of insulin activity. Patients with
type 1 diabetes may be of any age, are not usually obese, and often have abrupt onset of
signs and symptoms before the age of 30. Hyperglycemia, and often times ketones
present in the urine, are signs of type 1 diabetes in the newly diagnosed patient.
Symptoms of type 1 diabetes includes polydipsia, polyphagia, and polyuria. Insulin
therapy 1s needed to sustain life. (Ratner, 1996)

The cause of type 1 diabetes is still not clearly understood. Genetic and
environmental risk factors have been researched and both appear to contribute to the
disease. Environmental risk factors include infectious agents, stress, lack of breast-
feeding, and ingestion of cow’s milk proteins. (Gavard, 1996)

The research states that for some reason the body produces antibodies against its
own insulin producing beta islet cells effectively destroying them. Researchers suggest
this may occur because a foreign substance, a bacterium or virus, invades the body. This
foreign substance is believed to be similar to the insulin producing beta cells of the
pancreas. The body may recognize this substance as a bacterium or virus and develop
antibodies against the foreign substance, destroying it along with the beta cells. (Dorman,

McCarthy, O’Leary, & Koehler, 1995; Gavard, 1996)

Genetic Risk Factors
Genetic research has found that persons are susceptible to type 1 diabetes if they

contain unique gene markers located on chromosome 6. Persons with type 1 diabetes are
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significantly more likely to have these unique gene markers than persons without
diabetes. However, these gene markers are common in the general population and a
great majority of the individuals with these unique gene markers do not develop type 1
diabetes. This evidence suggests individuals may inherit a susceptibility to the disease.
Genetic susceptibility to type 1 diabetes may make certain individuals more likely to
develop the disease if they come into contact with an environmental risk factor.

(Dorman et al., 1995; Gavard, 1996)

Environmental Risk Factors

Environmental risk factors may initiate beta cell destruction resulting in either a
slow, progressive beta cell destruction that may take years to result in the disease or rapid
destruction of beta cells quickly initiating the diabetes condition. Epidemiological
patterns of most infectious diseases, particularly viral ilinesses, are simalar to those of
type 1 diabetes. These similarities include age of onset in mainly younger age groups
and a more frequent occurrence of the disease during the winter months. Viruses
associated with the development of type 1 diabetes are the Coxsackie B virus, congenital
rubella syndrome, and the mumps virus. These viruses may initiate type 1 diabetes
through the rapid destruction of beta cells or they may merely damage beta cells
developing into type 1 diabetes with the action of additional environmental stressors.
(Dorman et al., 1995; Gavard, 1996)

Stress has been implicated as a causal agent in persons with type 1 diabetes.

Studies indicate a greater proportion of adolescents with diabetes suffered a parental loss
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before onset compared to adolescents without diabetes. Parental loss was defined as
divorces, separations, or deaths. Other studies indicate a greater number of adolescents
with type 1 diabetes suffered a severe life event three years prior to onset. Severe life
events included highway accidents and breaking off a significant relationship. These
findings suggest stress may be an initiating factor for type 1 diabetes in a genetically
susceptible individual. (Dorman et al., 1995; Gavard, 1996)

Various nutritional practices have been associated with the development of type 1
diabetes. The immunologic properties of breast-feeding may provide a protective effect
against the development of type 1 diabetes. Studies indicate a smaller proportion of
children with type 1 diabetes had been breast-fed and for shorter periods of time than
their siblings without type 1 diabetes. However, the protection against type 1 diabetes
may not come directly from breast milk but from the delay of other milk products such as
cow’s milk. An increased risk of type 1 diabetes has been associated with the
introduction of breast milk substitutes before the age of three months. Cows’ milk is the
most widely studied breast milk substitute. The infants body, through an autoimmune
response, attacks its own insulin producing beta cells. An infant’s gut is in an immature
state approximately three months after birth. A cow’s milk protein, bovine serum
albumin, may pass directly into the infant’s bloodstream causing the infant’s immune
system to become sensitized. The beta cells and the cow’s milk protein are so similar the
infant’s immune system is unable to distinguish between them. The infant’s
immunologic reaction to the cow’s milk protein destroys it and the insulin producing

beta cells. This theory has been supported by elevated bovin serum albumin antibodies
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in recently diagnosed children with type 1 diabetes. (Dorman et al., 1995; Gavard, 1996)

Studies in Canada, the United States, Sweden, Finland, and other countries have
found a positive correlation between the incidence of type 1 diabetes and the intake of
cow’s milk and a negative correlation between type 1 diabetes and breast-feeding
through at least the age of three months. A study in Allegheny County, PA on Caucasian
children with type 1 diabetes revealed that these children were 50% less likely to have
been breast-fed than those without type 1 diabetes. A study in Colorado on the early
exposure to cow’s milk and type 1 diabetes discovered that individuals with type 1
diabetes were 11 times more likely to have been exposed to cow’s milk before the age of
three months. Many studies on breast-feeding or early exposure to cow’s milk and the
development of type 1 diabetes revealed that patients with type 1 diabetes were 43%
more likely to have been breast-fed less than three months and 63% more likely to have
been exposed to cow’s milk before the age of three to four months. These studies further
conclude that the early exposure to cow’s milk may be an important risk factor for the
development of type 1 diabetes and appears to increase the risk by 50%. (Dorman et al.,

1995; Gavard, 1996)

mplications of T 1 Di

Approximately $105 billion is spent each year caring for patients with diabetes,
14.6% of the total health care cost in the United States. More than 600,000 emergency
room visits are required annually by persons with diabetes, and when hospitalized,

persons with diabetes stay almost three days longer compared to individuals with
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diabetes. Hospitalizations account for 66% of the total health care costs for persons with
diabetes. This suggests an enormous health care savings if the complications caused by

diabetes can be prevented. (Ratner, 1996)

icati fT

Diabetic Ketoacidosis

Complications from type 1 diabetes can be either acute or long-term. The most
severe acute complication of type 1 diabetes is diabetic ketoacidosis (DKA). DKA 1s
primarily a state of absolute insulin deficiency. Because insulin is not available, glucose
cannot be used as a cellular fuel. The body then relies on the increased use of fat
metabolism. As fat breakdown is increased, ketone bodies accumulate in the blood.
When ketones, organic acids, accumulate faster than they can be used or excreted,
ketosis results and blood pH drops, resulting in ketoacidosis (pH less than 7.3). If
untreated, ketosis can lead to a coma, and eventually, death. DKA is identified in
approximately 40% of patients with newly diagnosed type 1 diabetes and is responsible
for more than 160,000 hospitalizations each year. The development of DKA in a person
with known diabetes is often considered treatment failure. Studies have shown reasons
for the occurrence of DKA which include lack of diabetes education and training, patient
non-compliance, poor self-care, inadequate glucose monitoring, and psychological
problems. (Fishbein & Palumbo, 1995) The most common cited cause to DKA is an
acute iliness or infection. A decrease in death from acute complications, such as DKA,

has been attributed to the availability of insulin since 1922. (White & Henry, 1996)



Studies have shown a reduction in DK A hospitalizations when the patient was
accompanied by patient education, follow-up care, and an increased access to medical

advice. (Fishbein & Palumbo, 1995)

Hypoglycemia
Hypoglycemia, or an insulin reaction, occurs from an excess of insulin in the

blood resulting in excessively low blood glucose levels. Each person is unique in the

level of glucose that produces symptoms of hypoglycemia. (American Diabetes
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Association: Clinical Practice Recommendations, 1997) Hypogiycemia may range from

mild (60-70 mg/dl) with minimal or no symptoms, to severe (less than 40 mg/dl).

(Fishbein & Palumbo, 1995) Hypoglycemia usually occurs and is typically accompanied

by waming signs which may include perspiration, rapid heartbeat, shakiness, anxiety, and

hunger. Prevention of hypoglycemia occurs with the ingestion of carbohydrates. A

hypoglycemic reaction can result in a loss of consciousness or a seizure if the individual

does not present warning signs or ignores warning signs. More severe hypoglycemia
reactions can occur if blood glucose levels continue to fall including confusion, stupor,
and finally unconsciousness. (American Diabetes Association: Clinical Practice

Recommendations, 1997)

ng-term Complications of Type 1 Diabete
The majority of health care costs today are associated with the treatment of the

chronic complications associated with diabetes. (Ratner, 1996) The Diabetes Control
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and Complications Trial has demonstrated that near normal blood glucose levels can
prevent or slow the progression of these diabetic complications. ( American Diabetes

Association: Clinical Practice Recommendations, 1995)

Microvascul mpli

The microvascular complications associated with diabetes are nephropathy,
retinopathy, and neuropathy. For many decades, the cause of these complications
remained unclear. Early cross-sectional and observational studies indicated an
association between hyperglycemia and microvascular complications. However, a causal
relationship was never determined. In the 1980s the methods to improve glycemic
control, self-monitoring and intensive insulin treatments, and the methods to assess the
impact of therapy, glycohemoglobin, became available and allowed for the initiation of
prospective clinical trials. The Diabetes Control and Complications Trnial (DCCT)
recruited 1441 patients from 29 centers between 1983 and 1989. These subjects were
followed for an average of 7 years. The trial was terminated in 1993. These randomized
clinical trials were designed to compare the impact of intensive and conventional therapy
on the development and progression of microvascular complications. The results of the
DCCT conclusively proved that hyperglycemia causes microvascular and neuropathic
complications in patients with type 1 diabetes. The DCCT also proved that in patients
with type 1 diabetes intensive therapy both delays the onset and slows the progression of
retinopathy, nephropathy, and neuropathy. (American Diabetes Association: Clinical

Practice Recommendations, 1997)
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Diabetic Nephropathy

Diabetes has become the fastest growing cause of end-stage renal disease (ESRD)
in the United States. The number of new cases of diabetic ESRD has increased from
2200 people in 1980 to 13,300 people in 1989. These growing numbers are attributed to
the increase in prevalence of diabetes and because patients with diabetes are living much
longer today than in previous decades. Diabetic nephropathy accounts for about one-
third of all cases of ESRD. Dialysis or kidney transplant are the only two options for
survival. (Herman & Greene, 1996)

The first clinical evidence of nephropathy is the appearance of low levels of
albumin in the urine, referred to as microalbuminuria. Patients with clinical signs of
microalbuminuria are referred to as having incipient nephropathy. This stage usually
occurs 10 to 15 years after diagnosis of type 1 diabetes. Urinary albumin increases at a
rate of 10-20 % per year to the stage of overt nephropathy. Overt nephropathy develops
15 to 25 years after onset of diabetes in about 40% of people with type 1 diabetes. Overt
nephropathy occurs in 80% of subjects with type 1 diabetes who have already developed
incipient nephropathy. Fifty percent of patients with overt nephropathy progress to
ESRD within 5 to 10 years, and greater than 75% by 20 years. ESRD is the leading cause
of death in type 1 diabetes during middle age. (Herman & Greene, 1996)

Patients with type 1 diabetes usually develop hypertension at the same time as the
development of microalbuminuria caused by diabetic nephropathy. Systolic and diastolic

hypertension accelerate the progression of diabetic nephropathy. However,
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antihypertensive intervention such as weight loss, reduction of sait and alcohol intake,
exercise, and the use of angiotensin-converting enzyme (ACE) inhibitors greatly reduce
mortality from 94% to 45% and a reduction in the need of dialysis and transplantation
from 73% to 31% 16 years after the development of overt nephropathy. (American

Diabetes Association: Clinical Practice Recommendations, 1997)

Diabetic Retinopat

Diabetic eye disease is the leading cause of new cases of blindness in American
adults aged 20-74. Blindness cause from diabetes is estimated to involve lost income and
public welfare expense of $500 million annually. (Klein & Klein, 1995) The prevalence
of retinopathy is strongly related to the duration of diabetes. Vision threatening
retinopathy does not usually occur in patients with type 1 diabetes in the first five years
of diabetes or before puberty. However, within the next 20 years nearly all patients with
type 1 diabetes develop retinopathy. (Herman & Greene, 1996) Diabetic retinopathy is
characterized by specific alterations in the appearance of the retina. (Klein & Klein,
1995)

Diabetic retinopathy advances in progressive stages. Nonproliferative diabetic
retinopathy is the earliest stage and most often is first seen as a retinal microaneurysm, a
small out-pouching of a retinal capillary that appears as a small red dot on the retina.
Preproliferative diabetic retinopathy, the second stage, is characterized by closure of
retinal capillaries and arterioles. These changes cause the nerve fibers of the retina to

swell. Proliferative diabetic retinopathy, the most advanced stage, is characterized by the
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growth of new blood vessels onto the retina. Blindness can occur if these new blood
vessels contract resulting in a distorted retina or retinal detachment. This is often
irreversible. New blood vessels also have a tendency to bleed, adding further

complications. (Herman & Greene, 1996)

Diabetic Neuropathy

Diabetes is the most common cause of neuropathy in the United States. Diabetic
neuropathy can be defined as peripheral nerve dysfunction that occurs in persons with
established diabetes. Diabetic neuropathy causes suffering, disability, and lower
extremity amputations. (Herman & Greene, 1996)

Diabetic neuropathy is classified into two groups, these groups are further
classified into several types of neuropathies. Each type of neuropathy has specific
characteristics, symptoms, and signs. Each syndrome is distinct, however much of the
time syndromes appear together making classification difficult. The two main types of
diabetic neuropathy are diffuse and focal. The most common type of diffuse neuropathy
is distal symmetric sensorimotor polyneuropathy. It is a sensory neuropathy mostly
involving the toes and feet. Distal symmetric sensorimotor polyneuropathy can cause
acute pain, diminished pain and temperature sensation, or loss of light touch, vibration,
and sensation depending on the nerve fibers involved. Another form of diffuse
neuropathy is diabetic autonomic neuropathy. Manifestations of diabetic autonomic
neuropathy include abnormal sweating, abnormal pupillary function, cardiovascular

neuropathy, gastrointestinal neuropathy, constipation, diarrhea, genitourinary neuropathy
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affecting bladder and sexual functions, and hypoglycemic unawareness. Focal
neuropathy is associated with problems in a single nerve, multiple nerves, the brachial or
lumbosacral plexus, or the nerve roots. Studies indicate that 66% of patients with type 1

diabetes have some form of neuropathy. (Herman & Greene, 1996)

Macrovascular Disease

Macrovascular disease is defined as disorders of large vessels with resultant
morbidity and mortality. Macrovascular disease manifests as heart disease (myocardial
infarction), central nervous system conditions, cerebrovascular accident (CVA, stroke),
and lower extremity disease (vascular foot ulcers). (Vinicor, 1996)

Various factors contribute to accelerated and premature macrovascular disease.
In the person with diabetes, hyperglycemia has proven to be a factor. Hyperglycemia
may place the internal lining of large vessels at risk. Hyperglycemia coupled with
hyperlipidemia contributes to atherosclerosis. Metabolic consequences of hyperglycemia
include neuropathy which can lead to abnormal cell wall nutrition and
sympathetic/parasympathetic denervation. The clotting systems of persons with diabetes
have proven to be abnormal including platelet function, blood flow, and blood viscosity.
For example, platelets appear sticky and blood flow is sluggish. These abnormalities
could increase the likelihood of macrovascular disease. (Vinicor, 1996)

Hypertension i1s common among persons with diabetes. Family history, a genetic
predisposition, and being male are all risk factors that may predispose a person with

diabetes to develop hypertension. The administration of insulin therapy may also be a
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risk factor. Increased insulin concentrations stimulate sodium reabsorption resulting in
fluid retention. Continued investigations are looking into the speculation that insulin

may contribute to macrovascular disease. (Vinicor, 1996)

Lower Extremity Problems

Persons with diabetes are at a high risk for lower extremity amputations. In the
United States, persons with diabetes constitute 50% of the 100,000 lower extremity
amputations performed each year. Poorly controlled diabetes results in lower extremity
neuropathy and artenosclerosis causing lower extremity problems. (Coleman, 1996)

Neuropathy often times results in the loss of touch and pain sensation, the
protective senses. Nerve impairment caused from neuropathy and a continuous trauma
can lead to ulceration development and infection. Trauma can be caused from high
pressure penetrating wounds, such as stepping on a piece of glass or a tack, low pressure
pain caused from poorly fitting shoes, or moderate repetitive pressure often times caused
from the repetitive stress from walking. The person with diabetes who is insensitive to
touch and pain would not feel any of these traumas. Arteriosclerosis compromises
circulation in lower extremities caused from partial blockages. These blockages can
amplify the trauma because the wound is unable to heal properly. Physicians identifying
the development of neuropathy and arteriosclerosis in the lower extremities, educating
patients to better care for their diabetes, and teaching patients to properly care for their

feet can help prevent lower extremity amputations. (Coleman, 1996)
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Diabete rol an mplications Trial (DCCT) an ADA’s Standards
ia Control and C licati ial T
The Diabetes Control and Complications Trial (DCCT) was the longest and
largest prospective study on type 1 diabetes designed to test the theory that the
complications associated with diabetes mellitus are related to elevated blood glucose
levels. The DCCT was a landmark multicenter trial that followed two groups of patients
with type 1 diabetes for an average of 7 years, one group was treated conventionally
(goal: clinical well-being, called the standard treatment group) and the other group was
treated intensively (goal: normalization of blood glucose, called the intensive treatment
group). The intensive treatment group was clearly distinguished from the standard
treatment group in terms of hemoglobin A1C values. A glycated hemoglobin test, or
hemoglobin A1C, is a clinical laboratory test that is able to measure the average blood
glucose level of a patient over a two to three month period. Glycated hemoglobin is a
term used to describe a hemoglobin component formed from hemoglobin (oxygen
transporting component of erythrocytes) and glucose. The rate of formation of glycated
hemoglobin is directly proportional to the ambient glucose concentration in the blood
stream. Since erythrocytes (red blood cells) are permeable to glucose, the level of
glycated hemoglobin in a blood sample provides a glycemic history of the previous 120
days, the average erythrocyte life span. A normal hemoglobin A1C for a person without
diabetes is 4.0-6.0% (70-110 mg/dl). The intensive treatment group’s glycated

hemoglobin levels averaged 7.2% (155 mg/dl). The standard treatment group’s glycated
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hemoglobin levels averaged 9.0%. The DCCT results showed a 60% reduction in risk
between the intensive treatment group and the standard treatment group in diabetic
retinopathy, nephropathy, and neuropathy. The benefit of intensive therapy resuited in
the delay in the onset and a major slowing in the progression of these complications. The
DCCT demonstrated that there was also no increase in cardiovascular disease in the
intensive treatment group. These results were seen in all categories of the intensive
treatment group regardless of age, sex, or duration of diabetes. (American Diabetes

Association: Clinical Practice Recommendations, 1997)

oal Benefits of the Standards of Care
The American Diabetes Association (ADA) believes that the DCCT is both

statistically and clinically significant and believes that the primary treatment goal in type
1 diabetes should be blood glucose control at least equal to that achieved in the DCCT
intensive treatment group. The ADA has been actively involved in developing standards
for care of diabetes mellitus patients for several years. The ADA’s goal is to design an
intensive treatment program for all patients with diabetes in hopes of paralleling the
results of the DCCT. Throughout each year the journal “Diabetes Care” and a few other
professional journals publish the ADA’s Climcal Practice Recommendations which
includes current recommendations for the treatment of patients with diabetes. The ADA
strives to serve as a convenient resource for all health-care professionals who care for
people with diabetes. Within the health care community the ADA recommendations are

considered the gold standard on how to optimally treat patients with diabetes mellitus.



25
The ADA calls these recommendations the “Standards of Medical Care for Patients With
Diabetes Mellitus™.

The ADA believes that all patients with diabetes should recetve treatment and
care from a physician-coordinated team. This team should include a physician, dietitian,
nurse, and mental health care professionals with expertise in the management of
diabetes. The standards of diabetes care seek to provide physicians and other health care
professionals who treat people with diabetes with a means to set treatment goals, assess
the quality of diabetes treatment provided, identify areas where more attention or self-
management training is needed, and define timely and necessary referral patterns to
appropriate specialists. These standards also seek to provide patients with diabetes with
a means to assess the quality of medical care they receive, develop expectations for their
role in the medical treatment, and compare their treatment outcomes to standard goals.
(American Diabetes Association: Clinical Practice Recommendations, 1995; American
Diabetes Association: Clinical Practice Recommendations, 1997)

The ADA believes that treatment should be aimed at lowering blood glucose
levels to or near normal in all patients. The proven benefits (American Diabetes
Association: Clinical Practice Recommendations, 1995; American Diabetes Association:
Clinical Practice Recommendations, 1997) of lowering blood glucose levels are as
follows:

1 The danger of diabetic ketoacidosis with its accompanying morbidity and

mortality is markedly reduced. (p. 8)

2. The symptoms of blurred vision are alleviated and the risk of polyuria,
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polydipsia, fatigue, weight loss with polyphagia, and vaginitis may be
decreased. (p. 8)

3. The risks of development of progression of diabetic retinopathy,
nephropathy, and neuropathy are all greatly decreased. These
complications may even be prevented by early normalization of
metabolic status. (p. 8)

4, Near normalization of blood glucose has been demonstrated to be
associated with less atherogenic lipid profile. (p. 8)

The DCCT has demonstrated that patients with type 1 diabetes reduce their risk

of development or progression of retinopathy, nephropathy, and neuropathy by 50-75%
with intensive treatment regimens when compared to standard treatments. The desired
outcome of glycemic control for the patient with type 1 diabetes is to lower hemoglobin
A1C values to achieve maximum prevention from complications. Frequent blood
glucose monitoring (at least three to four times per day), nutritional counseling, training
in self~-management and problem solving, and possible hospitalization for initiation of
therapy are all necessary to achieve desired hemoglobin A1C values with intensive
treatment programs. (American Diabetes Association: Clinical Practice
Recommendations, 1995; American Diabetes Association: Clinical Practice

Recommendations, 1997)
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uidelin r the Initial Visit
To help aid health care professionals the ADA offers “initial visit” and
“continuing care” guidelines. During the initial visit the physician should obtain a
comprehensive medical history from the patient, a complete a physical exam, and
laboratory evaluations. The goal of the initial visit is to review previous treatment,
evaluate past and present glycemic control, and determine the presence or absence of
chronic complications. (American Diabetes Association: Clinical Practice

Recommendations, 1995) This information should provide a basis for continuing care.

Guidelines for Continuing Care

Guidelines for continuing care include visitation frequency, changes in medical
history, a physical examination, laboratory evaluations, and a reassessment of the
management plan. The visitation frequency guideline is defined as regular visits
scheduled for insulin-treated patients at least quarterly. The physical exam guidehnes
are height (until maturity), weight, and blood pressure determinations during every
regular visit. The feet should be examined at every regular visit to assess skin condition,
sensation, and vascular status. Included in the physical examination guideline is a
referral from the diabetes physician for a comprehensive dilated eye and visual
examination. The dilated eye and visual exam should be performed annually by an
ophthalmologist or optometrist for all patients age 12 and over who have had diabetes for
five years, all patients over the age of 30, and any patient with visual symptoms or

abnormalities. Laboratory examination guidelines includes a hemoglobin A1C
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determination a least quarterly in all insulin-treated patients. Adults should be tested
annually for levels of total cholesterol, fasting triglycerides, HDL-cholesterol, and LDL-
cholesterol. A lipid profile should be performed on children older than two years after
diagnosis of diabetes. If values fall within accepted values, the assessment should be
repeated every five years. A routine urinalysis testing for the presence of microalbumin
or the albumin/creatinine ratio should be determined annually in postpubertal patients
who have had diabetes for five years. Special considerations include nutritional
assessment of children and adolescents. A nutritional assessment should be performed at
diagnosis and at least annually by a registered dietitian familiar with the nutritional needs
of the growing child. The reassessment of the management plan includes determination
of progress in meeting goals, individualized nutrition recommendations and instructions
by a registered dietitian, control of blood glucose levels, assessment of complications,
control of blood pressure, follow-up of referrals, and frequency of hypoglycemia. In
addition, the patient’s knowledge of diabetes and self-management skills should be
reassessed a least annually. Continuing education should be provided preferably by a
certified diabetes educator. (American Diabetes Association: Clinical Practice
Recommendations, 1995)

The ADA suggests that a complete, organized medical records system is essential
to provide ongoing care. Records should always be accessible to the diabetes treatment
team and organized so that they document the occurrence of the ADA guidelines and
serve as a reminder of what should be done for the patient at the appropriate intervals.

(American Diabetes Association: Clinical Practice Recommendations, 1995)



CHAPTER 3
Methods

T iew fo iIents wit

The data collected for this study were obtained through the review of medical

charts of patients with type 1 diabetes. The specific data obtained was divided into two

parts, 1) physician compliance with components of the ADA’s continuing care guidelines

as one measure of quality of physician care, and 2) patient information to assess specific

epidemiological patterns of patients with type 1 diabetes.

Information regarding compliance with the 1995/1996 ADA’s “Standards of

Medical Care for Patients with Diabetes Mellitus™ included documentation of:

1.

Visitation Frequency - regular visits should be scheduled for insulin-
treated patients at least quarterly (four times/year), depending on
achievement of treatment goals.

Blood Pressure Check - performed at every regular diabetic visit

(four times/year).

Weight Check - performed at every regular diabetic visit (four
times/year).

Height Check - performed at every regular diabetic visit until maturity
(four times/year).

Foot Examination - performed at every regular diabetic visit to assess

vascular status, skin condition, and sensation (four times/year).

29
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Hemoglobin A1C - determination should be performed at least quarterly
in all insulin-treated patients (four times per year).
Lipid Profile - adults with abnormal lipid profiles should be tested
annually for total cholesterol, fasting triglycerides, HDL-cholesterol, and
LDL-cholesterol (once per year). A lipid profile should be performed on
children older than two years who have been diagnosed with type 1
diabetes. A repeat assessment should be performed every five years if
values are normal.
Microalbumin/Creatinine Clearance - performed annually for adults
and in postpubertal patients who have had diabetes for five years (once
per year).
Dilated Eye Referral - physicians should refer all patients with type 1
diabetes patients over the age of 30 years and all patients age 12 and over
who have had diabetes for five years to complete a comprehensive dilated
eye and visual examination annually by an ophthalmologist or optometnist
{once per year).
Registered Dietitian Referral - physicians should refer all children with
type 1 diabetes for a nutritional assessment by an individual experienced
with the nutritional needs of a growing child, preferably a registered

dietitian at least annually (once per year).
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11.  Nurse Educator Referral - knowledge of diabetes and self-management

skills should be reassessed a least annually preferably by a Certified
Diabetes Educator (once per year).
Patient information collected for research and epidemiological purposes included:

1. The patient’s physician.

2 The patient’s birth date.

3. The patient’s sex.

4 The date the patient was first seen at the clinic.

5. The age the patient was diagnosed with type 1 diabetes.

The participating clinic’s Medical Record’s computerized inventory was used to
provide a list of all patients with type 1 diabetes receiving care at the participating clinic.
The computer compiled the list by selecting every patient with a code of 250.01
indicating a patient with type 1 diabetes. The physicians at the participating clinic
estimated that they treat 200-300 patients with type 1 diabetes. However, the
computerized inventory provided a list of 1150 medical chart numbers which included all
patients coded with the number of 250.01. Such a large number of patients with type 1
diabetes being treated at a clinic in a relatively small community would be improbable
according to the documented prevalence of the disease in the United States. The study
had revealed a problem with the coding system of patients with diabetes. Similarity
between the codes for patients with type 1 (250.01) and type 2 (250.00) diabetes proved
to be one cause of the problem; another cause was apparent unfamiliarity of the

differences between type 1 and type 2 diabetes. Some patient charts indicated several
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exchanges between the codes for an individual patient; a medical impossibility. The
largest cause of the problem was patients with type 2 diabetes (250.00) beginning insulin
therapy. Many patients were coded 250.01 because of their insulin therapy status,
regardless of the patient’s type of diabetes. In efforts to rectify the problem, meetings
were initiated by the nurse educator to clarify the definition of each code and explain the
problem. Inregards to the study, all 1150 charts were reviewed to determine if the
patient had type 1 or type 2 diabetes. The criteria used to determine if the patient had
type 1 diabetes were: diagnosis of the patient with diabetes before the age of 40 years
and/or initiation of insulin therapy within the first year of diagnosis. (American Diabetes
Association: Clinical Practice Recommendations, 1995)

The participating clinic’s name, the physician’s name and medical charts were
kept confidential. All patients’ charts were reviewed at the participating clinic’s various
factiities. At no time did any of the patient files leave the facilities of the participating
clinic. The researcher signed a waiver to keep all data and the name of the participating
clinic, physician’s names, and patient’s names confidential. Random numbers were
assigned to all physicians and patient’s files participating in the study. The lists
identifying the random numbers with the physician’s and patient’s file numbers were
kept separately from the data. Data were stored in a locked briefcase. The University of
Montana’s IRB Review Board approved this project on November 17, 1997. A consent
form was signed by all participating physicians. Every physician signed the consent form

agreeing to the use of his/her data in aggregate form.
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1 r Physici lian e ADA’ ndards

The purpose of the assessment tool was to indicate physician compliance with the

ADA’s Standards of Care to patients with type 1 diabetes for the years of 1995 and 1996.

The retrospective assessment tool was designed to provide the information needed in a

one-page format to simplify data collection and to allow each page to indicate one

patient’s two year history. In addition, such an assessment tool was needed to address

the complexities of recording extremely detailed information. Some of these

complexities the assessment tool needed to address included the need to:

1.

2.

7.

Record epidemiological data relevant to the patient.

Be able to reflect a time of reference to track if and when ADA Standards
were being met. A time of reference would also indicate if the physician
was following the ADA’s suggested time frame for the various standards.
Document when a patient was being treated by another physician.
Distinguish a difference between completed laboratory tests and verbal
requests made by the physician for the patient to obtain laboratory tests.
Document examinations performed by the physician during a single visit.
Document when the patient was seen for a diabetic visit as opposed to a
non-diabetic visit.

Document hemoglobin A1C values for the patient.

As shown in Figure 1, the retrospective assessment tool designed for this project

addressed each of these complexities.
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Patient’s ID # DOB Physician’s ID #
Age of Diagnosis Current Age/Sex Date Pt First Seen
JAN 95 FEB95S | MAR9S | APR9S | MAY9S | JUNE 95 | TULY 95 | AUG9S | SEPT 95 | OCT95 | NOV 95 | DEC95
O @ Q) @ [0} ©) ®) ©® | a9 | ap (12)
JAN 96 FEB9% | MARS6 | APR9 | MAY 96 | JUNE 96 lUi.Y% AUG%6 | SEPT9 | OCT 9 | NOV 9 | DEC9%
Q) ) o) D) ) (6) (®) ©) a0 on | a2
KEY

DubeteoVun X = Visit Unrelated to Disbetes, 0'=hum8enbymlul’hyum BP = Blood Preasure Measurement,
=WeglnMaalm. H Height Measurement, F = Foot Examinstioa L = Lipid Profile, A = Hemoglobin Alc,

Height Measurements (until maturity)

M = Microalbumin, C = Crestine Clearance, E = Dilated Eye Referral, D = Dictitian Referral, N = Nurse Educator Refesral
# of “X” from Jan 95 - Dec 96 CRlTERIA:
95 *96 - %Met: :
Visitation - 4t
__ __ Visits with Disbetes Physician tsitation - 4 times per year
.. ___ Lipid Profile - Yeaxly (Child - after 2 yrs, repeat
_. — Lipid Profiles (labs/request) every 5 yrs if normal) hill
— — Hemoglobin AIC (labs/request) ‘ Hemoglobin Alc - anﬂly(evuy3momhs)
— — Microalbumin/Creatine Clearance (labs/request) Microalbumin/Creatine Clearance — Yearly - post-
__ Di EyeR MMWMMMMSYI:
. o _____ Dilated Eye Refarral - Yearly for pt over 12 yrs who
__ __ Registesed Dietitian Referrals has had diabetes for S years, all pts over 30 yrs
— — Nurse Educator Referrals Registered Dietitian Referval (Child ~ Yealy)
. — Foot Examinations Nurse Educator Referral
__ __ Blood Pressure Measarements p'oum-gmmvﬁt
— — Weight Measurements Blood Pressure Measurements -Evuyaegulﬁvisit

<. Height Measurements (until maturity) — Every Regular

Weight Measurements - Every Regular Visit

Visit

Figure 1. Retrospective assessment tool designed to assess physician compliance to the

ADA Standards.
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The top section of the assessment tool allows for epidemiological data to be

recorded for each patient with type 1 diabetes. The middle section of the assessment tool
makes it possible to record detailed information regarding each visit by using the key
provided. In addition, the middle section of the assessment tool provides a frame of
reference by allowing information to be recorded on a month to month basis. The lines
provided below each month indicate a single visit; the key is used to record what
occurred during the visit. The key also addresses the issues of a diabetes related visit
versus a non-diabetes related visit, when the patient was being treated by another
physician, and the difference between a completed lab test and a verbal request. The
bottom section of the assessment tool allows for the frequency and percent values of each

of the ADA Standards to be recorded for 1995 and 1996.

istical 1

Measures of central tendency and frequencies were used to assess physician
compliance to the ADA’s Standards. Aggregate data were used to demonstrate how
effective the main clinic and the satellite clinics were at meeting these standards for 1995
and 1996.

The data collected on physician compliance with the ADA’s Standards of Care
were analyzed accordingly:

1. Measures of central tendency and percents were determined using

aggregate data for physician compliance with each ADA Standard. This

information is provided for the main clinic and the satellite clinics.
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Mean hemoglobin A1C values were determined for the main clinic

and satellite clinics.

Several comparisons were made from the statistical analysis of data. Some

demographic comparisons were made among physicians regarding physician gender and

the number of patients with type 1 diabetes each physician treated in 1995 and 1996.

The comparisons included:

1.

Comparisons were made between the main clinic and the satellite clinics’
physician compliance with the ADA Standards using measures of central
tendency and percents for each ADA Standard.

Comparisons were made between physician compliance to the ADA
Standards for children and adult patients with type 1 diabetes using
measures of central tendency and percents for each ADA Standard at the
main clinic and satellite clinics.

Comparisons were made between male and female physicians’
compliance to the ADA Standards using measures of central tendency and
percents for each ADA Standard at the main clinic. This comparison was
not performed at the satellite clinics because all physicians were male.
Comparisons were made between physicians treating 10 or more patients
with type 1 diabetes and physicians treating fewer than 10 patients with
type 1 diabetes using measures of central tendency and percents for each
ADA Standard at the main clinic. This comparison was not performed at

the satellite chinics because all physicians treated fewer than four patients.
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All sample groups’ mean hemoglobin A1C values were compared to the
ADA and DCCT recommended mean hemoglobin A1C value of 7.2%.
Comparisons were made between each sample group’s mean hemoglobin
A1C values and physician compliance to the visitation frequency standard
and the hemoglobin A1C determination standard. These two standards
are essential for optimal quality care. The visitation frequency standard
allows a physician to develop a relationship with the patient; making the
physician more accountable for that patient. The hemoglobin A1C
determination standard is the only laboratory test that is diabetes specific.
The frequency of the hemoglobin A1C laboratory test allows the physician
to ascertain the patient’s diabetes status and also gives the physician a
reason to take a more active role in the care of their patient. Higher
compliance with ADA Standards may favorably influence hemoglobin

A1C values.

Mean values are provided for the epidemiological data collected on the patients

with type 1 diabetes at the participating clinic. These included:

1.

o

Age - This information was compared to the average age of patients with
type 1 diabetes in the United States

Age of onset - This information was compared to the average age of onset
for patients with type 1 diabetes in the United States.

Duration of type 1 diabetes - This information was compared to the

national average of the duration of type 1 diabetes.



4.

Sex - This information was compared to the percent of male and female

patients with type 1 diabetes in the United States.

38



CHAPTER 4
Results
Description of Sample - Main Clinic and Satelli IniCs

Nineteen physicians treated the population of patients with type 1 diabetes at the
main clinic. Twelve physicians treated adult patients with type 1 diabetes, five
physicians treated children with type 1 diabetes (less than age 18), and two treated a
combination of adults and children. Each main clinic physician treated a varying number
of patients with type 1 diabetes ranging from 1 to 43 patients. Sixteen of these
physicians treated fewer than 10 patients with type 1 diabetes and three physicians
treated 10 or more patients with type 1 diabetes. Seven of the main clinic’s physicians
included in the study are female; twelve are male.

The satellite clinics included nine physicians having treated a small population of
patients with type 1 diabetes. Five of these physicians treated adult patients with type 1
diabetes, one physician treated children with type 1 diabetes, and three treated a
combination of adults and children. The greatest number of patients with type 1 diabetes
treated by one satellite clinic physician was four, with the majority of physicians having
treated one patient with type 1 diabetes. All of the satellite physicians included in this
study were male.

Sample groups included:
1. Main Chinic :
19 physicians treated the population of patients with type 1 diabetes at the main

clinic which included 107 medical charts in 1995 and 122 medical charts in 1996.
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Care Provided to Adults with Type 1 Diabetes - Main Clinic :
14 physicians treated adults with type 1 diabetes at the main clinic which
included 91 medical charts in 1995 and 104 medical charts in 1996 (12
physicians treated only adults with type 1 diabetes; two treated adults and
children with type 1 diabetes).
Care Provided to Children with Type 1 Diabetes - Main Clinic :
Seven physicians treated the children with type 1 diabetes at the main clinic
which included 16 medical charts in 1995 and 18 medical charts in 1996 (five
physicians treated only children wath type 1 diabetes; two treated adults and
children with type 1 diabetes).
Female Physicians - Main Chinic :
Seven female physicians treated a segment of the patients with type 1 diabetes at
the main clinic which included 17 medical charts in 1995 and 20 medical charts
in 1996.
Male Physicians - Main Clinic :
12 male physicians treated a segment of the patients with type 1 diabetes at the
main clinic which included 90 medical charts in 1995 and 102 medical charts in
1996.
Physicians Treating 10 or More Patients with Type 1 Diabetes - Main Clinic :
Three physicians treated 10 or more patients with type 1 diabetes at the main

clinic which included 74 medical charts in 1995 and 83 medical charts in 1996.
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7. Physicians Treating Fewer Than 10 Patients with Type 1 Diabetes - Main Clinic :
16 physicians treated fewer than 10 patients with type 1 diabetes at the main

clinic which included 33 medical charts in 1995 and 39 medical charts in 1996.
8. Satellite Clinics :

Nine physicians at both Satellite Clinics treated the population of patients with

type 1 diabetes treated at the satellite clinics which included 15 medical charts in

1995 and 16 medical charts in 1996.

9, Care Provided to Adults with Type 1 Diabetes - Satellite Clinics :
Eight physicians treated the adults with type 1 diabetes at the satellite clinics
which included 11 medical charts in 1995 and 12 medical charts in 1996 (five
physicians treated only aduits with type 1 diabetes; three treated adults and
children with type 1 diabetes).

10. Care Provided to Children with Type 1 Diabetes - Satellite Clinics :

Four physicians treated the children with type 1 diabetes at the satellite clinics

which included four medical charts in 1995 and four medical charts in 1996 (one

physician treated only children with type 1 diabetes; three treated adults and
children with type 1 diabetes).

The number of charts analyzed varied according to the specific requirements of
certain ADA Standards. For example, the requirement for a dilated eye referral is all
patients with type 1 diabetes older than 12 years whom have had diabetes for five years,
and all patients older than 30 years. Those physicians whose patients’ charts did not

meet these requirements were exempt from the dilated eye referral standard. The ADA
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Standards that have unique requirements are height measurement, lipid profile, dilated
eye referral , microalbumin/creatinine clearance referrals, and dietitian referrals. Each
medical chart of a patient with type 1 diabetes was considered for these unique
requirements for 1995 and 1996. Complete analysis of the data is located in Appendixes
A through V. A short summary of the data analysis is provided in the following sections

for each ADA Standard.

Visitati reque
Physicians treating more than 10 patients with type 1 diabetes had the
highest compliance to the visitation frequency standard at 44.6% in 1995 (see Table 1).
All other physician sample groups had lower compliance to the visitation standard, with
physicians treating children with type 1 diabetes at the satellite clinics having the lowest
compliance at 0.0% in 1996. Mode values for all sample groups, not including adults
treated at the satellite clinics in 1995 (bimodal=1 and 3) or children treated at the main

clinic in 1996 (mode=2), were 0 and/or 1.



Table 1

1995/1996 Visitation Standard Results

1995 1996

» % mosting/ # % meeting/

Sample Group of Mode | exceeding of Mode oxceeding

cherts Standard charts Stendard
Main Clinic Results - All Patients w/ Type 1 Diabetes 107 1 411 122 1 6.9
Main Clinic - Adutt Patiems w/ Type 1 Diabetes 91 1 A4 0 104 1 394
Main Clinic - Child Patients w/ Type 1 Dinbetes 16 1 267 18 2 222
Main Clinic - Fenvale Physicians 17 0 and 1 235 20 1 40.0
Main Clinic - Male Physicians 90 1 44 4 102 1 363
Main Clinic - Physicians Treating >10 Patients w/ Type 1 Diabotes 74 1 44 6 83 1 398
Main Clinic - Physiciane Treating <10 Patients w/ Type 1 Diabates 33 1 333 39 1 308
Satellite Clinics' Results - All Patients w/ Type 1 Diabetes 15 0 and 1 26.7 16 0 125
Satellite Clinice - Aduli Patients w/ Type 1 Diabetes 14 1and 3 27.3 12 0 16.7
Satellite Chinics - Child Patients w/ Type 1 Diabetes 4 0 250 4 1 0.0

Blood Pressure Measurement Standard

Physicians treating more than 10 patients with type 1 diabetes had the highest

compliance to the blood pressure measurement standard at 40.5% in 1995 (see Table 2).

Physicians treating children with type 1 diabetes at the satellite clinics in 1995 and 1996

and the main clinic in 1996 had the lowest compliance to the blood pressure

measurement standard at 0.0%. All physician sample groups treating patients at the main

clinic (1995 and 1996) and physicians treating adults at the satellite clinics in 1995 had a

mode of 1. The remaining satellite sample groups had a mode of 0.




Table 2

1995/1996 Bl nt S Its
1995 1996
] % meeting/ ] % meeting/
Sample Group of Mode | exceeding of Mode excesding
charts Standard charts Stendard
Main Clinic Results - All Patients w/ Type 1 Diabetes 107 1 346 122 1 29.5
Main Clinic - Adutt Patients w Type 1 Diabetes 9N 1 39.6 104 1 346
Main Clinic - Child Patients w/ Type 1 Diabetes 16 1 6.3 18 1 0.0
Main Clinic - Femaie Physiciane 17 1 235 20 1 25.0
Main Clinic - Male Ptysicians 90 1 367 102 1 304
Main Clinic - Physicians Tresting >10 Patients w/ Type 1 Diabetes. 74 1 “0Ss 83 4 349
Main Clinic - Physicians Treating <10 Patiems w/ Type 1 Diab 33 1 212 39 3 17.9
Satelite Clinics’ Results - Al Patients w/ Type 1 Diabetes 15 0 200 16 0 6.3
Satellite Clinics - Adult Patients v/ Typs 1 Diab 11 1 27.3 12 0 8.3
Satehite Clinics - Child Patients w/ Type 1 Déab 4 0 0.0 4 0 0.0
1 e dard

Physicians treating more than 10 patients with type 1 diabetes had the highest

compliance to the weight measurement standard at 35.1% in 1995 (see Table 3). All

other physician sample groups had a lower compliance, with the physicians treating

children at the satellite clinics having the lowest compliance at 0.0% in 1995 and 1996.

In 1995 and 1996 modes for all sample groups, not including all satellite sample groups

(mode=0) and female physicians (bimodal=0 and 1, 1995 only), were 1.
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Table 3
1995/199 1 reme r Its
1995 1996
® % meeting/ # % meeting/
Sample Group of Mode | exceeding of Mode | exceeding
charts Standard charts Standard
Main Clinic Results - All Patients w/ Type 1 Dk 107 1 308 122 3 287
Main Clinic - Adult Patients w/ Type 1 Diabetes 91 1 341 104 h] 327
Main Clinic - Child Patienis w/ Type 1 Diabstes 16 1 125 18 1 56
Main Clinic - Fernale Physicians 17 Oand 1 235 20 1 20.0
Main Clinic - Male Physicians 80 1 322 102 1 304
Main Clinic - Physicians Treating > 10 Pati wi type 1 Diab 74 k] 351 8 1 n7
Main Clinic - Physicians Treating <10 Pati w Type 1 Digb 33 1 21.2 39 1 17.9
Setellite Chinics’ Results - All Patients w/ Type 1 Diabetes 15 0 133 16 3] 6.3
Satellite Climics - Aduh Patients w/ Type 1 Diabstes 11 0 182 12 0 8.3
Smteliite Clinics - Child Patients w/ Type 1 Diabetes 4 o 0.0 4 0 0.0
Height Measurement Standard

The ADA recommendation for the height measurement standard was not met by
any of the sample groups in 1995 and 1996 (see Table 4). Only physicians treating
children with type 1 diabetes were accountable for this standard due to the ADA
stipulation “until the age of maturity.” Mode value was 0 in most sample groups with the
exceptions of female physician (mode=1) in 1995, physicians treating more than 10
patients with type 1 diabetes (mode=1) in 1995, and physicians treating fewer than 10

patients with type 1 diabetes (bimodal=0 and 1) in 1996.



Table 4
1995/1996 Height syremen 1t
1995 1996
* % moeting/ # 9% meeting/
Sample Group of Mode . of Mode | exceeding
charts Standard charts Standard
Main Clinic Results - All Patients w/ Type 1 Diabetes 16 1] 0.0 20 0 0.0
Main Clinic - Adult Patieris w/ Type 1 Diabetes wa na nia n/a na wa
Main Ciinic - Chitd Patients w/ Type 1 Diabetes 18 0 0.0 18 Y] 0.0
Main Clinic - Female Physicians 6 1 0.0 7 0 0.0
Main Clinic - Male Physicians 10 [4) 0.0 13 0 0.0
Main Ciinic - Physicians Treating >10 Patients w/ Type 1 Diabotes 1 1 0.0 3 0 0.0
Main Clinic - Physiciens Treating <10 Patients w/ Type 1 Diabetes 15 0 0.0 17 Oand1 0.0
Satslite Clinics’ Results - A)l Patiems w/ Type 1 Diabetes 4 0 00 4 0 0.0
Satelite Clinics - Adult Patients w/ Type 1 Diabetes na n/a na na n/a n/a
Sateliite Clinios - Child Patiems w/ Type 1 Diabetes 4 0 0.0 4 0 0.0
F inatjon

Physicians treating fewer than 10 patients with type 1 diabetes had the highest
compliance to the foot examination standard at 6.1% in 1995 (see Table 5). All other
physician sample groups had lower compliance. A virtual lack of compliance was seen
in five of the sample groups in 1995 and four sample groups in 1996. Most sample
groups had mode values of 0, exceptions included 1996 results for the main clinic,
physicians treating adults at the main clinic, male physicians, and physicians treating

more than 10 patients with type 1 diabetes with a mode value of 1.
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Table 5
1995/1 E inati 1
1995 1996
# % meeting/ * % meeting/
Sample Group o Mode exceeding of Mode sxceeding
charts Standard charts Standard
Main Clinic Results - All Patients w/ Type 1 Diabet 107 0 37 122 1 33
Main Clinic - Adutt Patients w/ Type 1 Diabetes 91 V] 44 104 1 38
Main Clinic - Chiid Patierits w/ Type 1 Diabstes 16 0 0.0 18 0 00
Main Clinic - Female Physicians 17 0 00 20 0 5.0
Main Clinic - Male Physicians 90 0 4.4 102 1 29
Main Clinic - Phwsicians Tresting >10 Patients w/ Type 1 Diabetes
Main Clinic - Physicians Treating <10 Patients w/ Type 1 Diab 33 0 6.1 39 0 26
Swehite Clinice’ Retuits - Al Patienis w/ Type 1 Diabetes 14 8 80 §d 0 8.6
Satellite Clinios + Adult Patients w/ Type 1 Di 11 0 0.0 12 0 0.0
Satelite Clinics - Child Patients w/ Type 1 Diabetes 4 0 0.0 4 0 0.0
m in_A1C Determination I

Physicians treating more than 10 patients with type 1 diabetes had the highest
compliance to the hemoglobin A1C determination standard at 15.7% in 1996 (see Table
6). All other physician sample groups had lower compliance to the hemoglobin A1C
determination standard. The physician sample groups at the satellite clinics in 1995 and
1996 and the children treated at the main clinic in 1995 had the lowest compliance to the
hemoglobin A1C determination standard at 0.0%. Most sample groups had a mode value
of 1 with the exceptions of all satellite clinics with a mode value of 0 and physicians

treating children with a bimodal resuit of 1 and 2.
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Table 6
1995/1996 He: in termination Resul
1995 1996
® % meeting/ f % meeting/
Sample Group of Mode | excesding of Mode exceoding
charts Standard charts Standard
Main Clinic Results - All Patients w/ Type 1 Diabetes 107 1 8.4 122 1 13.1
Main Clinic - Adult Patients w/ Type 1 Diabetes 91 1 9.9 104 1 14.4
Main Clinic - Child Patients w/ Type 1 Diabetes 16 1and 2 0.0 18 1 5.6
Main Clinic - Female Physiciens 17 1 5.9 20 1 5.0
Main Clinic - Male Physicians 90 1 89 102 1 147
Main Clinic - Physicians Treating >10 Patients w/ Type 1 Diabetes 74 1 8.1 83 1 15.7
Main Clinic - Physicians Treating <10 Patients w/ Type 1 Oiabetes 33 1 g1 39 1 7.7
Satellite Clinics' Rasults - All Patients w/ Type 1 Diabstes 15 0 0.0 18 0 0.0
Satefiite Clinics - Aduh Patiens w/ Type 1 Di 11 1] 0.0 12 0 0.0
Satellite Clinics - Child Patients w/ Type 1 Diabetes 4 0 0.0 4 0 0.0

Lipid Profile Standard

Compliance with the lipid profile standard was met at a greater percentage than
all other standards (see Table 7). The ADA recommends a lipid profile annually for all
adult patients with type 1 diabetes who have abnormal lipid profiles. Physicians treating
fewer than 10 patients with type 1 diabetes had the highest compliance with the lipid
profile standard at 81.0% in 1996. All other physician sample groups had a lower
compliance to the lipid profile standard with the physicians at the satellite clinics in 1996
having had the lowest compliance at 33.3%. High compliance with this standard was
verified with a mode value of 1 for most sample groups with the exception of the satellite
clinics and the female physicians in 1995 with a mode value of 0. Physicians treating
children with type 1 diabetes were not accountable for the lipid profile standard due to

the ADA stipulation “if normal, an assessment should be repeated in five years.”
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Table 7
1995/1996 Lipid Profile D Inati tan
1995 1996
* % moeting/ » % meeting/
Sample Group of Mode exceeding of Mode exceeding
charts Standard charts Standard
Main Clinic Results - All Patients w/ Type 1 Diabetes 91 1 87.0 101 1 703
Main Clinic - Adult Patients w/ Type 1 Diabstes 91 1 67.0 101 1 703
Main Clinic - Child Patients w/ Type 1 Diabetes na n's n/a nva n/a nla
Main Clinic - Femate Physicians " 0 45.5 12 1 75.0
Main Clinic - Male Physicians 80 1 68.8 89 1 68.5
Main Clinic - Physicians Treating >10 Patients w/ Type 1 Diabetes 73 1 699 B0 1 68.8
Main Clinic - Physiciane Troating <10 Patiente w/ Type 1 Diabotes 18 0 55.6 21 1 81.0
Sateliite Clinics’ Resutts - All Patients w/ Type 1 Diabetes 11 v} 36.4 12 0 333
Satallite Clinics - Adult Patients w/ Type 1 Diabetes 1% 0 364 12 0 333
Satattite Clinics - Child Patients w/ Type 1 Diabedt na n/a na n/a n/a nia
Microalbumin/Creatinine Clearance D ination Standard

Physicians treating more than 10 patients with type 1 diabetes had the highest
compliance with the microalbumin/creatinine clearance determination standard at 68.8%
in 1996 (see Table 8). All other physician sample groups had lower compliance results.
The 1995 results for all satellite clinics sample groups and physicians treating children at
the satellite clinics in 1996 had the lowest compliance to the microalbumin/creatinine
clearance standard at 0.0%. Most sample groups had a mode value of 0 for 1995 and
1996. The exceptions were 1996 results for the main clinic, physicians treating adults,
male physicians, and physicians treating more than 10 patients with type 1 diabetes with

a mode value of 1.
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Table 8
995/1996
1995 1996
# % meeting/ # % meoeting/
Sample Group of Mode excoading of Mode excesding
charnts Standard charts Standard
Main Clinic Results - All Patiants w/ Type 1 Diabetes 91 0 516 103 1 63.1
Main Clinic - Adult Patiems w/ Type 1 Diabetes 88 0 52.3 99 1 646
Main Clinic - Child Patients w! Type 1 Diabetes 5 0 400 4 0 25.0
Main Clinic - Female Physicians 12 0 417 13 4] 53.8
Main Clinic - Male Physicians 79 0 53.2 90 1 64.4
Main Clinic - Physicians Treating >10 Pati w/ Type 1 Diab 70 0 529 77 1 68.8
Main Clinic - Physicians Treating <10 Patients w/ Type 1 Diab 21 0 4768 26 0 46.2
Satellite Clinics’ Resulis - All Patients w/ Type 1 Diabetes 12 0 0.0 13 0 231
Satelifte Clinics - Aduh Petients w/ Type 1 Di 11 0 0.0 12 0 25.0
Satellite Clinics - Child Patients w/ Type 1 Diabetes 1 0 0.0 1 0 0.0
ilat fe

Physician compliance to the dilated eye referral standard (see Table 9) ranged
from 66.7% in 1995 for physicians treating children with type 1 diabetes to 0.0% for
physicians treating children at the satellite clinics (1995) and all satellite clinics’ sample
groups (1996). Mode value for all sample groups, not including physicians treating

children with type 1 diabetes at the main clinic (mode=1), was 0.
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Table 9
995/1996 Dilated Refe rd Result
1995 1996
* % mesting/ [ 4 9% meeting/
Sample Group of Mode excesding of Mode axceeding
chans Standard chans Standard
Main Clinic Results - All Pati w/ Type 1 Diab 94 0 457 107 0 449
Main Clinic - Adult Patients w/ Type 1 Diabetes 88 0 443 99 1) 46.5
Main Clinic - Child Patients w/ Type 1 Diabetes 6 1 66.7 8 0 250
Main Clinic - Female Physicians 13 0 308 15 0 46.7
Main Clinic - Male Physicians. 81 0 48 1 92 0 44 8
Main Ciinic - Physicians Treating >10 Patients w/ Type 1 Diabetes 70 0 457 77 0 48 1
Main Clinic - Physicians Treating <10 Patients w/ Type 1 Diabetes 24 0 458 30 0 B7
Satsllite Clinics’ Results - All Patients w/ Type 1 Diabetes 12 (s} 18.7 13 0 0.0
Satelite Clinics - Adult Patients w/ Type 1 Diabetes 11 0 18.2 12 0 0.0
Satettite Clinics - Child Patients w/ Type 1 Di 1 0 0.0 2 0 0.0
1etiti 1 I

In 1996 higher compliance was demonstrated in physicians treating more than 10
patients with type 1 diabetes and physicians treating adult patients at the main clinic,
however, it must be noted these results only included one medical chart (see Table 10).
All other physician sample groups had lower compliance to the dietitian referral standard
with three sample groups in 1995 having 0.0% compliance. All mode values in 1995

were 0. Mode values varied in 1996 from 0, 2, 0 and 2, and 7.
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Table 10
1995/1996 Dietiti |
1995 1996
# 9% meeting/ % meeting/
Sample Group of Mode excooding of Mode exceading
charts Standard charts Standard
Main Clinic Results - All Patiems w/ Type 1 Diab 16 0 43.8 19 1] 73.7
Main Clinic - Adol Patients v/ Type 1 Diabutes na na na 1 7 100.0
Mgin Clinic + Child Patiants w/ Type 1 Diabetes 16 0 438 18 0 722
Main Clinic - Female Physicians 6 0 66.7 7 2 71.4
Main Clinic - Male Physicians 10 0 30.0 12 Oand2 75.0
Main Clinic - Physicians Treating > 10 Patieris w Type 1 Diabetes 1 0 0.0 1 7 100.0
Main Clinic - Physicians Tresting <10 Patients w/ Type 1 Diabetes i5 0 46.7 17 Dand?2 76.5
Satelite Clinics' Results - All Patients w/ Type 1 Diabetes 4 0 0.0 4 0 25.0
Satelite Clinics - Adult Patients w/ Type 1 Diabstes na n/a n/a n/a na n/a
Satelite Clinics - Child Patients w/ Type 1 Diab 4 0 0.0 4 0 25.0
Nurse Educator Referral Standard

Female physicians had the highest compliance to the nurse educator referral
standard at 50.0% in 1996 (see Table 11). All other physician sample groups had lower
compliance results. Satellite physician sample groups in 1995 had the lowest compliance

to the nurse educator referral standard at 0.0%. Mode value for all sample groups was 0.
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Table 11
1995/1996 e rd Resul
1995 1996
] % moeting/ # % meoting/
Sample Group of Mode | exceeding of Mode [ exceeding
charts. Standard charts Standard
Main Clinic Resulis - All Patierts w/ Type 1 Diabetes 107 0 15.0 122 0 36.1
Main Clinic - Adult Patients w/ Type 1 Diabetes 91 0 11.0 104 0 317
Main Cfinic - Child Patients w/ Type 1 Diabetes 16 v} 375 18 0 61.1
Main Clinic - Fernale Physicians 17 0 47.1 20 4] 500
Main Clinic - Male Physicians 90 0 89 102 0 34.3
Main Clinic - Physiciane Treafing >10 Patienis w/ type 1 Diabetes 74 0 8.1 83 0 36.1
Main Clinic - Physicians. Treating <10 Patients w/ Type 1 Diabet 33 0 303 3¢ V] 385
Sateflite Clinics’ Results - All Patients w/ Type 1 Diabetes 15 0 0.0 18 0 125
Satellite Clinics - Adult Patients w/ Type 1 Diabetes " 0 0.0 12 0 8.3
Sateliite Clinics - Child Patiems w/ Type 1 Diabetes 4 0 0.0 4 0 250
oglobi Resul

Results for 1995

Normal hemoglobin A1C values range from 4.0-6.0%. The DCCT has shown a
delay 1n the onset and a major slowing in the progression of long-term complications
with a mean hemoglobin A1C value of 7.2%. The mean hemoglobin A1C value for the
main chinic, including all physicians, was 8.4%. Mean hemoglobin A1C values for adults
with type 1 diabetes and children with type 1 diabetes were 8.3% and 8.9%, respectively.
Male physician mean hemoglobin A1C value and female physician mean hemoglobin
A1C value were 8.5% and 7.4%, respectively. Mean hemoglobin A1C values for
physicians treating more than 10 patients with type 1 diabetes and physicians treating
fewer than 10 patients with type 1 diabetes were 8.5% and 8.1%, respectively. The mean

hemoglobin A1C value for the satellite clinic, including all physicians was 7.9%.
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Satellite adults with type 1 diabetes mean hemoglobin A1C was 7.9%, a mean
hemoglobin for children with type 1 diabetes was not available due to lack of laboratory
analysis. (See Appendix U for a complete analysis.)
Results for 1996

The mean hemoglobin A1C value for the main clinic, including all physicians
was 8.7%. Mean hemoglobin A1C values for adults with type 1 diabetes and children
with type 1 diabetes were 8.6% and 9.7% respectively. Male physician mean
hemoglobin A1C value and female physician mean hemoglobin A1C value were 8.8%
and 8.1%, respectively. Mean hemoglobin A1C values for physicians treating more than
10 patients with type 1 diabetes and physicians treating fewer than 10 patients with type
1 diabetes were 8.7% and 8.6%, respectively. The mean hemoglobin A1C value for the
satellite clinic, including all physicians was 9.7%. Mean hemoglobin for satellite adults
with type 1 diabetes and satellite children with type 1 diabetes was 9.8% and 9.5,

respectively. (See Appendix U for a complete analysis.)

i ical Results
Cowie and Harns reported the median age among persons with type 1 diabetes in
the United States older than 18 is 32 years. A study performed in Aliegheny County, PA
between the years of 1965-89 showed an age range of 0-44 years among persons with
type 1 diabetes with most patients with type 1 diabetes between the ages of 25-29.
(Cowie & Harris, 1995) The average age of adults with type 1 diabetes at the main clinic

and satellite clinics was 41.19 years (42.92 years - main clinic, 45.50 years - satellite
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clinics). The average age of children with type 1 diabetes at the main clinic and satellite
clinics was 12.86 years (13.11 years - main clinic, 11.75 years - satellite clinics). The
average age of the entire sample of patients with type 1 diabetes at the main clinic and
satellite clinics was 36.77 years (36.74 years - main clinic, 37.06 years - satellite clinics).
(See Appendix V for a complete analysis.)

In the United States onset of type 1 diabetes is most frequent at age 10-14 years,
during the pubertal peak. (Cowie & Harmmis, 1995; LaPorte, 1995) The average age of
onset for patients with type 1 diabetes at the main clinic and satellite clinics was 16.48
years (16.36 years - main clinic, 17.57 years - satellite clinics). The average age of onset
for children at the main clinic and satellite clinics was 6.64 years (7.00 years - main
clinic, 5.00 years - satellite clinics). The average age of onset for adults at the main
clinic and satellite clinics was 18.42 years (18.01 years - main clinic, 27.10 years -
satellite clinics). (See Appendix W for a complete analysis.)

Studies performed in Allegheny County, PA showed that duration (the length of
time a patient has had type 1 diabetes) of type 1 diabetes is evenly distributed between O-
24 years. (Cowie & Harris, 1995) The average duration of type 1 diabetes for the type 1
diabetes patient sample at the main clinic and satellite clinics was 19.99 years (20.25
years - main clinic, 17.79 years - satellite clinics). The average duration of type 1
diabetes for children at the main clinic and satellite clinics was 6.23 years (6.11 years -
main clinic, 6.75 years - satellite clinics). The average duration of type 1 diabetes for
adults at the main clinic and satellite clinics was 22.70 years (22.75 years - main clinic,

22.20 years - satellite clinics). (See Appendix X for a complete analysis. )
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In the United States studies indicate that there are slightly more white males
(53.4%) older than 18 with type 1 diabetes than white females (46.6%) older than 18.
(Haire-Joshu, 1996) The percent of male/female patients with type 1 diabetes at the
main clinic and satellite clinics was 55.3% (n = 78) male and 44.4% (n = 63) female.
The percent of male/female patients with type 1 diabetes at the main clinic was 53.6% (n
= 67) male and 45.4% (n = 58) female. The percent of male/female patients with type 1
diabetes at satellite clinics was 68.8% (n = 11) male and 31.2% (n=5) female. The
percent of male/female children with type 1 diabetes at the main clinic and satellite
clinics was 72.7% (n = 16) male and 27.3% (n = 6) female. The percent of male/female
children with type 1 diabetes at the main clinic was 66.7% (n = 12) male and 33.3% (n=
6) female. The percent of male/female children with type 1 diabetes at satellite clinics is
100% (n = 4) male and 0.0% (n = 0) female. The percent of male/female adults with
type 1 diabetes at the main clinic and satellite clinics was 52.1% (n = 62) male and
47.9% (n = 57) female. The percent of male/female adults with type 1 diabetes at the
main clinic was 51.4% (n = 55) male and 48.6% (n = 52) female. The percent of
male/female adults with type 1 diabetes at satellite clinics was 58.3% (n = 7) male and

41.7% (n = 5) female. (See Appendix U for a complete analysis.)
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Discussion and Recommendations
Discussion
E iven: ft sessment Tool
The assessment tool designed for this project allowed the researcher to coliect

accurate and detailed information from charts of patients with type 1 diabetes. Using a
time line made it visually possible to ascertain if a patient was receiving optimal or less
than optimal care as shown in Table 12 and Table 13. The key made it possible to

accurately state in specific detail physicians’ compliance to the ADA Standards.

Table 12

Example of Optimal Care

Jan | Feb | Mar | Apr | May |June| July | Aug | Sep { Oct | Nov | Dec
M 1 ) 1 (3) (4) (5) @ 1 (71 @8 1 9 110 1Aq (12)
VR o v Y vk

A AML A A

Key : b= Diabetic Visit, X = Visit Unrelated to Diabetes, O = Patient Seen by Other
Physician, L= Lipid Profile, A = Hemoglobin A1C, M = Microalbumin, C = Creatinine
Clearance, E = Dilated Eye Referral, D = Dietitian Referral, N = Nurse Educator
Referral, F = Foot Exam, BP = Blood Pressure Measurement, W = Weight Measurement,
H= Height Measurement
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Table 13

m f Less than Optimal Care

Jan | Feb | Mar | Apr | May {June| July | Aug | Sep | Oct | Nov | Dec

M1 &1 3) ] @ 1By @y 1 (7)1 (8 1 (9 (101 (11) ¢ (12)
/BP XBF’(,U xwp

Key : ¥ = Diabetic Visit, X = Visit Unrelated to Diabetes, O = Patient Seen by Other
Physician, L= Lipid Profile, A = Hemoglobin A1C, M = Microalbumin, C = Creatinine
Clearance, E = Dilated Eye Referral, D = Dietitian Referral, N = Nurse Educator
Referral, F = Foot Exam, BP = Blood Pressure Measurement, W = Weight Measurement,
H= Height Measurement

In addition, the assessment tool allowed the researcher to count the frequency
adherence of each standard and to represent in percentage form physicians’ compliance
to the ADA Standards. The comment section of the assessment tool proved to be
valuable because it allowed important information to be recorded such as hemoglobin
A1C values and compliance problems with patients. One measure of effectiveness was

demonstrated with the detailed analyses of the data (Appendices A-X). Further

verification could be shown with physician use.

ct of the Visitation Frequenc ndar
The researcher determined that the visitation frequency standard is the key to
physician comphance to all other standards. Simply stated, the ADA Standards cannot
be performed for a patient with type 1 diabetes if the patient is not seen at the clinic for
an appointment. Blood pressure, weight and height measurements, and foot

examinations are all standards performed during the type 1 diabetic visit. These
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standards are controlled by patient visitation frequency. Analysis of the data showed
these standards could only be met up to the percentage value for the visitation standard.
Despite the control of the visitation standard, the data indicated for the majority of
sample groups blood pressure, weight, height, and foot examinations were met at a lower
percentage than the visitation frequency standard. This demonstrates that blood pressure,
weight, height, and foot examinations were not performed during all patient visits. In all
sample groups, higher compliance to the blood pressure measurement and weight
measurement standards were seen compared to the height measurement and foot
examination standards. In fact, in all sample groups the height measurement standard
was never met; the highest compliance to the foot examination standard was 6.1%
(physicians treating fewer than 10 patients - 1995).

The hemoglobin A1C determination standard is also controlled by visitation and
can only be met up to the percentage value for the visitation standard. However, the data
indicated compliance with the hemoglobin A1C determination standard was much lower
than compliance to the visitation standard. This demonstrates that the physicians did not
verbally state that a hemoglobin A1C was needed during all patient visits. The highest
compliance to the hemoglobin A1C determination standard was 15.7% (physicians
treating more than 10 patients - 1996).

Physician compliance with the visitation frequency standard also affects the
remaining standards (lipid profile determination, microalbumin/creatinine clearance
determination, dilated eye referral, dietitian referral, and nurse educator referral).

However, these standards are affected to a lesser degree than blood pressure, weight and
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height measurements, foot examinations, and hemoglobin A1C determinations because
the ADA’s recommendation is one occurrence per year; allowing the physician to meet
these standards with only one visit. Therefore, 1t would seem likely that physicians
would have better compliance with standards recommended once per year. An
interesting note with regard to standards recommended once per year was most patients
were seen at the clinic at least one time 1n 1995 and in 1996 (1995 - 90.7% of the main
clinic’s patients with type 1 diabetes were seen at the clinic at least once; 1996 - 87.7%),
making it feasible for a higher physician compliance to the ADA Standards

recommended once per year.

all Compari

The analysis of the data has shown extremely important results regarding the
overall care provided to patients with type 1 diabetes by physicians at the participating
clinics. Results showed that on most occasions physicians were not complying with the
ADA’s “Standards of Medical Care for Patients with Diabetes Mellitus” when treating
patients with type 1 diabetes. Low compliance was seen 1n all sample groups regarding
the visitation standard and the hemoglobin A1C determination standard, previously
stated as “key” standards for achieving good contro! of diabetes. Compliance to the
lipid profile referral standard and the microalbumin/creatinine clearance referral standard
were the highest met standards in all sample groups with results ranging from 50-80%.
However, the overall trend of the data demonstrated that physician compliance to all

standards was less than optimal for 1995 and 1996.



The DCCT has conclusively shown that with an intensive treatment program a
mean hemoglobin A1C of 7.2% can be achieved. (American Diabetes Association:
Clinical Practice Recommendations, 1997) However, all sample groups’ mean
hemoglobin A1C values were higher than the recommended 7.2% (Table 14). Overall
low physician compliance to the standards precluded any trends linking physician

compliance with lower mean hemoglobin A1C values.

Table 14

Rank Sempie Group Mean
Hemoglobin A1C

Value

1 19685 Female Priysicians - Main Cimic 7 4%
2 1995 All Physicrans - Sateliite Chirvwes. 1995 Adutt Patiente w/ Type 1 Drabetes - Satelite Cinics 79%
3 1906 Female Physicians - Main Climc, 1935 Physicians Treating <10 Patients w/ Type 1 Drabetes 8 1%
4 1995 Aault Patients with Type 1 Diabetes - Main Clitic 83%
5 1995 Al Physicians - Mam Cirnic B 4%
& 1995 Male Physicians - Matn Clinic, 1995 Pnysicians Treating > 10 Patients w/ Type 1 Diabetes 85%
7 1996 Adult Palients w/ Type 1 Diabetes-mMam Chinic Physcians Treating <10 Patierits w/ Type 1 Diabetes 8.8%
B 1996 All Physicians - Man Clinic Physiciens Tregung >10 Patients w/ Type 1 Diabetes 87%
] 1996 Male Physicians - Main Ciinic 8 8%
10 1995 Ctwigt Patients w/ Type 1 Diabetes - Main Chiic 89%
11 1896 Child Patients w/ Type 1 Diabetes - Satellite Clinics 9.5%
12 1998 Chid Patients w/ Type 1 Diabetes - Mam Chinic, 1995 Al Physicians - Satelite Chnics 97%
13 1996 Adutt Patierts - Satelite Clinics 2.8%

61
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mparn S

Main Clinjc vs Satellite Clinics

The main clinic’s physicians had a higher compliance to all ADA Standards when
compared to physicians’ compliance at the satellite clinics. This clear trend may be due
to the problems associated with rural health care.

Many issues may have attributed to low physician compliance to the ADA
Standards at the rural based satellite clinics. Two studies, one by Nomms, et al. (1996)
and the other by Vanselow (1990), suggest physicians treating patients in rural areas are
not prepared for the demands of rural practice, an issue currently being addressed by
medical schools. This lack of preparation may be an issue relevant to the satellite clinics
and may have attributed to physicians’ low compliance. However, the researcher for
this study did not focus on the issues of physician preparedness to care for patients with
diabetes.

A study performed by Reiber (1996) states persons living in rural areas bypass
their local health care facilities to seek treatment in urban medical centers; often
traveling great distances. This Minnesota study found persons living in rural areas
perceive health care to be better in urban areas than in rural areas. These Minnesota
rural residents also believe rural medical facilities lack the technology and resources to
properly care for patients. (Reiber, 1996) The Minnesota study may offer a partial
explanation of the results found in this study. The researcher discovered evidence that
some rural were seeking care at the main clinic. The main clinic physician usually

suggested to the patient to seek care in their own community. However, these patients
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rarely followed through with the physician’s suggestion. Lack of resources may be a
valid argument explaining low physician compliance to the dietitian and nurse educator
referral standards. Both satellite clinics do not employ a dietitian and one does not

employ a nurse educator.

1 - Main Clini i ini

In 1995 and 1996 physician compliance to all of the ADA Standards was met at a
higher percentage for adult patients with type 1 diabetes when compared to compliance
to the ADA Standard for children with type 1 diabetes. This trend was seen at the main
clinic and satellite clinics. The only exception was compliance to the nurse educator
referral standard, which was met at a higher percentage for children with type 1 diabetes.
This trend, higher physician compliance to the ADA Standards for adult patients, is not
surprising due to the many problems associated with treating children with type 1
diabetes. These problems can make physician compliance to the ADA Standards
difficult. The ADA states that a major issue concerning children and adolescents is that
of “compliance,” and that no matter how sound the medical regimen, it can only be as
good as the ability of the family and/or individual to implement it. Behavioral,
emotional, and psychosocial factors often interfere with the implementation of an
intensive treatment program. (American Diabetes Association: Clinical Practice
Recommendations, 1995)

The diagnosis of a child with type 1 diabetes can be devastating to a family and

necessitates an abrupt life-style change for all family members. Studies indicate that the
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single best predictor of adherence to type 1 diabetes treatment, good metabolic control,
and prevention of recurring DKA is a reliable, stable family who has undergone
extensive education. Families who are highly organized and cohesive with open
communication skills, demonstrate consistent expectations and guidance, and are
involved in the type 1 diabetes management program are more likely to have children
with type 1 diabetes in good metabolic control. (Pontious, 1996)

The constant presence of the diabetes care team and strict compliance with ADA
Standards are essential for the optimal treatment of a child with type 1 diabetes.
Reaching team members quickly at any time of the day is a necessity, providing parents
and children expert advice, support, and reassurance. (Pontious, 1996) Compliance to
the ADA Standards for physicians treating children with type 1 diabetes may be difficult.
However, means must be taken by diabetes care team members to implement strategies
for children and their parents to comply with standards. Adherence to the ADA

Standards are integral to the long term health of children with type 1 diabetes.

The researcher stated earlier physicians treating more than 10 patients with type 1
diabetes might be expected to have higher compliance to the ADA Standards when
compared to physicians treating fewer than 10 patients with type 1 diabetes. Physicians
treating more than 10 patients with type 1 diabetes may have a better understanding of

the ADA Standards and instinctively adhere to standards because of their high rate of
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interaction with patients with diabetes. Physicians treating fewer than 10 patients with
type 1 diabetes may be more apt to miss certain standards due to their unfamibiarity with
the ADA Standards. Documented research was not found to support any of these
expectations; however, analysis of this study’s results showed that physicians treating
more than 10 patients with type 1 diabetes did in fact have a higher compliance to all
ADA Standards. The only exception was seen with the nurse educator referral standard.
A cause for this may be that 97% of the patients treated by physicians treating more than
10 patients with type 1 diabetes were adults; a higher compliance to the nurse educator
referral standard was also seen in children with type 1 diabetes when compared to adults

with type 1 diabetes.

le Physician Care vs. Male Physician Care - Main Clinic

Evidence suggests that female physicians may be better suited to optimally treat
patients with diabetes due to the need for a great deal of interaction between physicians
and patients during a visit. A study performed by Arnold, Martin, and Parker (1998)
stated that women physicians seemed better able to show sensitivity and caring toward
their patients; patients also perceived their female physicians as more caring and
empathetic. Two studies investigating physician gender differences and communication
with patients found that female physicians conducted longer visits, made more positive
statements, asked more questions, smiled and nodded more, talked more, engaged in
more positive talk, engaged in more partnership building, and gave more information

during visits. (Hall, Irish, Roter, Ehrlich, & Miller, 1994; Roter, Lipkin, & Korsgaard,
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1991) Another study investigated gender differences in patient-physician communication
during pediatric visits and had similar findings. Female physicians visits were 29%
longer, female physicians engaged in more social exchanges, offered more
encouragement and reassurance, and communicated more with children when compared
to male physicians. Parents were more satisfied with female physicians, while the
children stated they were more satisfied with physicians of the same gender. However,
all children communicated more with female physicians. (Bernsweig, Takayama,
Phibbs, Lewis, & Pantell, 1997) These studies suggest attributes that could greatly
enhance diabetes care.

The above mentioned studies suggested to the researcher a higher compliance to
the ADA Standards might be seen in female physicians. However, analysis of the data
showed male physicians’ and female physicians’ compliance to the ADA Standards was
similar, with a slightly higher compliance demonstrated by male physicians. This slight
difference may be due to the fact that all female physicians were grouped in the sample
group “physicians treating fewer than 10 patients with type 1 diabetes.” The few patients
female physician treated in this study may have contributed to the male physicians
having a slightly higher compliance to the ADA Standards. As mentioned earlier,
treating a small number of patients with diabetes may be a hindrance to compliance with

the ADA Standards.
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Possibl uses for Low Complianc A Standards

Patient non-compliance and physicians’ differing interpretations and perceived
strictness to some of the ADA Standards may have contributed to low physician
compliance with the ADA Standards at the participating clinics. Physicians and patients
are recognized as being equally important to complying with the visitation frequency
standard. However, the remaining ADA Standards (blood pressure, weight and height
measurements, foot examinations, a lipid profile, hemoglobin A1Cs, a microalbumin or
creatinine clearance, and referrals to an ophthalmologist, dietitian, and nurse educator)
are solely controlled by physicians. The researcher limited the effects of non-compliant
patients on the visitation frequency standard by not including the following patients with
type 1 diabetes: 1) patients named non-compliant by their physician, 2) patients non-
compliant due to lack of insurance, 3) patients canceling repeated appointments, and 4)
patients not returning within the time suggested by their physician for an appointment.
Forty-one patient’s medical charts who have type 1 diabetes were removed from this
study due to patient compliance problems. Lack of patient insurance for laboratory
analyses and patients fear of laboratory analyses were cited in some patient charts as to
the reason why certain labs were not performed (lipid profile, hemoglobin A1C, and
microalbumin/creatinine clearance). However, this study gave credit to the physician for
the suggestion that the patient needed certain labs performed in addition to actual
laboratory analysis data. This study has reported a large number of medical charts not
included in the study due to non-compliance issues. Steps need to be taken to try to

rectify this problem of patient non-compliance.
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The design and initiation of a continuous and comprehensive educational
program targeted at patients with diabetes to promote behavioral changes associated with
optimal diabetes self-management may be beneficial in patient non-compliance
problems. This educational program should be implemented by the physicians caring for
patients with diabetes and the rest of the diabetes care team.

The initiation of this program should start with a needs assessment of all patients
with diabetes. This needs assessment should address personal life-style histories

associated with each patient. Key issues are:

characteristics that influence behavior of the patient

behavioral goals of the patient

- patient’s strengths and weaknesses to past behavioral changes

- patient’s knowledge of diabetes

- barriers that may affect change

- patient’s attitudes toward diabetes and current diabetes care

- patient’s attitude toward her/his physician

- patient’s social support system including family and friends

attuitude of patient’s employer to her/his diabetes
- patient’s attitude toward the clinic and other team members
Behavioral goals should be established by the diabetes care team for the patient

based upon the patient’s and diabetes care team’s goals. Measurable objectives should

be developed by the diabetes care team to evaluate patient progress. The design of the
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educational program should include behavioral change theones. (McKenzie & Smeltzer,
1997)

TOne of the strongest theories that would help aid patients’ and physicians’

i‘nce with ADA Standards is the Health Belief Model (HBM). The Health Belief
---wwws otates that three factors need to be present for a health related action to take place,
1) the existence of a health concemn, 2) the belief that one 1s susceptible to a serious
health concern, 3) the belief if action is taken, the risk of the health concern will be
reduced. The HBM is extremely relevant to patients with diabetes and physicians
treating patients with diabetes. For example, long term complications associated with
diabetes are the patient’s and physician’s health concern. The patient and physician must
believe the patient is susceptible to long-term complications. If the patient and physician
comply with an intensive treatment program they must believe the patient will reduce the
threat and risk of long term complications.

The Transtheoretical Model or Stages of Change consists of five steps that can
help the patient prepare for change. The five steps include 1) Precontemplation - not
thinking about change in the next six months, 2) Contemplation - seriously thinking
about change in the next six months, 3) Preparation - actively planning change, 4) Action
- making changes, 5) Maintenance - taking steps to sustain chanée and resist relapse.
This model provides the diabetes care team with an understanding that each patient
accepts change at a different pace. Change is not a smooth process and very rarely do
people progress through the stages linearly. (“Just do it”isn’t enough: change comes in

stages, 1996) Patients with diabetes will most likely be in different stages of change with
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each treatment goal. Interventions need to be targeted to where patients are in terms of
stages of change for each treatment goal.

The Stimulus Response Theory states the use of positive or negative
reinforcements and punishments can help increase or decrease the targeted behavior
change. Physicians could use acceptable hemoglobin A1C values and the new behaviors
learned by the patient to accomplish acceptable values as a reinforcement to help the
patient and physician comply with ADA Standards. The use of this behavior change may
help the patient want to return for visits and help the physician become more accountable
for their patient’s well-being.

The wording of the ADA’s visitation standard leaves room for varying
interpretations. In addition, four physicians at the participating clinic suggested to the
researcher that the 1995/1996 visitation frequency and hemoglobin A1C determination
standards were too strict. Physicians’ differing interpretations and perceived strictness of
the ADA Standards may have attributed to low physician compliance to the ADA
Standards.

The 1997 ADA recommendation for visitation frequency is:

Insulin-treated patients should generally be seen at least quarterly until

achievement of all treatment goals. Thereafter, the frequency of visits may be

decreased as long as the patient continues to achieve all treatment goals. (p. S8)
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This statement is compared to the 1995/1996 ADA recommendation for visitation
frequency which states:

Regular visits should be scheduled for insulin-treated patients at least quarterly

depending on achievement of treatment goals. (p. 11)

The differences between these two statements are very subtle. Both
recommendations suggest less frequent visits may be assumed when the patient achieves
treatment goals. The addition of the last sentence in the 1997 ADA recommendation for
visitation merely reiterates less frequent visits may be assumed as long as the patient
achieves treatment goals. The statement “achievement of treatment goals™ allows for
varying interpretations with regard to the frequency of visits. However, the ADA does
not state what specific treatment goals need to be met to validate “less frequent visits.”
Furthermore, the ADA does not recommend frequency of visits if freatment goals are
achieved by the patient.

The 1997 ADA recommendation for hemoglobin A1C determinations states:

A hemoglobin A1C measurement should be performed approximately every three

months to determine whether a patient’s metabolic control has remained

continuously within the target range.... For any individual patient, the frequency
of hemoglobin A1C testing should be dependent on the treatment regimen
employed and on the judgement of the clinician. Expert opinion recommends
hemoglobin A1C testing at least one or two times a year in patients with a history
of stable glycemic control and quarterly assessments in patients whose therapy

has changed or who are in poor control. (p. S8)



This statement is compared to the 1995/1996 ADA recommendation for
hemoglobin A1C determinations which states:

A hemoglobin A1C determination should be performed at least quarterly in all

insulin treated patients. (p. 11)

The 1997 ADA recommendation for hemoglobin A1Cs is clearly different from
the 1995/1996 recommendation. The recommendation for the 1997 hemoglobin A1C
standard suggests a more lenient approach to the frequency of hemoglobin A1C
determinations, supporting the physicians’ claim that the 1995/1996 hemoglobin A1C
determination standard was too strict.

As seen above, the visitation frequency standard allows for varying
interpretations. Given the impact of the visitation standard on all other standards,
differing interpretations may have attributed to low physician compliance to all ADA

Standards. Physicians’ perceived strictness of hemoglobin A1C determinations may
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have also affected the results for this standard. However, this study assumed a very strict

interpretation of the 1995/1996 ADA Standards for two specific reasons, 1) the ADA

does not offer recommendations for visitation frequency if treatment goals are met by the

patient, and 2) the ADA does not state specific treatment goals that must be met for a

more lenient approach to be warranted.
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Recommendations
Results of this study indicate compliance with the ADA Standards could be

greatly improved by physicians at the participating clinics. No attempt has been made to
generalize any of this study’s findings to other clinics and hospitals. However, review of
the literature has shown a lack of information documenting the quality of care received
by patients with diabetes based upon the ADA’s “Standards of Medical Care for Patients
with Diabetes Mellitus.” This lack of information, coupled with this study’s findings of
low physician compliance with the ADA Standards, supports the need for
recommendations for improving compliance with ADA Standards. These
recommendations are grouped in two categories: 1) the administration of health care
facilities, and 2) physicians and other diabetes care team members treating patients with
diabetes. The following recommendations are suggested:
1. Specific recommendations for the administration of health care facilities:

* Support compliance with the ADA’s “Standards of Medical Care for
Patients with Diabetes Mellitus.”

" Support an alliance in institutions with an established affiliation between
large (urban based) and small (rural based) health care facilities. A strong
alliance may ensure provision of allied health care professionals and the
use of technology and resources that may be absent in smaller (rural
based) health care facilities. If a lack of affiliation exists, small (rural
based) health care facilities need to address the concept of regional

support. Examples for affiliated institutions may include the concept of
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job-sharing; unaffiliated health care facilities should cooperate with
regional health care facilities that can provide needed resources.

Provide ongoing support, information, and education to rural based health

care facilities and physicians treating few patients with diabetes in efforts

to equal the care provided in urban based heaith care facilities and by

physicians treating many patients with diabetes. Ongoing support,

information, and education should include:

- a yearly overview of the ADA Standards

- in-service training

- the use of e-mail and the Internet to find, forward, and discuss
relevant issues and information

Unaffiliated rural health care facilities need to address the concept of

regional education and training programs.

Regularly and routinely assess physician compliance to the ADA’s

“Standards of Medical Care for Patients with Diabetes Mellitus.”

2. Specific recommendations for physicians and other diabetes care team members:

*

Ensure the coding system correctly classifies patients with type 1 and type
2 diabetes.

Define and agree on the interpretation of the ADA Standards, including a
definmtion of “treatment goals” and a recommendation for visitation

frequency if patients are achieving treatment goals.
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Support compliance with the ADA’s “Standards of Medical Care for
Patients with Diabetes Mellitus”.
Educate patients with diabetes regarding the existence and importance of
the ADA Standards during a regular diabetic visit; thoroughly discussing
each standard. Suggestions to aid patient education 1) give all patients
with diabetes and/or family members a pamphlet explaining the ADA
Standards, and 2) place a poster detailing the ADA Standards for patients
with type 1 and type 2 diabetes in all examination rooms.
Design, implement, and evaluate a continuous and comprehensive
educational program using behavioral change theories targeting patients
with diabetes patients to help promote behavioral changes associated with
optimal diabetes self-management. Specific behavioral change theories
used in the educational program should include the Health Belief Model,
Transtheoretical Model, and the Stimulus Response Theory.
Develop and implement a means of quickly assessing compliance to ADA
Standards. Examples of flow-sheets (see Figures 2 and 3) to track

compliance with the ADA Standards for adults and children are provided.
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Diabetes Visits Date
(Quarterty)
Blood Pressure
Measurement Date
{During All Diabetes Visits) Value
Weight Measurement Date
{During All Diabetes Visits) Vaiue
Foot Examination Date
(During All Diabetes Visits) b ceo oy l
Funduscopy Date
(During All Diabetes Visits) | b formaq
LABS {
Hemoglobin A1C Date
Analysis (Quarteriy) Value
Date
Lipid Profile Totai Chol |
{Once per Year) LOL / HOL !
1l
TG |
Microalbumin Date
(Once per Year) Value
| 1
] REFERRALS
| ! T T )
Dilated Eye Referral Date 1 !
(Once per Year) | Dateof | |
1 | Exam | |
Nurse Educator Referral |  Date ]|
| (Once per Year) Date of |
L Exam ’

Figure 2. Flow-sheet designed to track the occurrence of ADA Standards for aduits with

diabetes.



Diabetes Visits Date
(Quarterty)

Blood Pressure
Measurement Date

(During All Diabetes Visits) Value

Weight Measurement Date
{During All Diabetes Visits) value
Height Measurement Date
(Dunng Al Diabetes Visits) Value
Foot Examination Date
(During All Diabetes Visits) Performed
Funduscopy Date
{During All Diabetes Visitt) | performed
Sexual Maturation Date
(Peridodiicalty) Performed
LABS
Hemoglobin A1C Date
Analysis (Quarterly) Value
Date
Lipid Profile Totat Chol
(Once per Year) LDL 7/ HDL
TG |
F T
Microaibumin Date { ],
(Once per Year) Value i |
REFERRALS { :
1
|
Dilated Eye Referral Date i
(Once per Year) Date of
Exam
! Date | w : !
| Dietitian Referral | |
(Once per Year) Date of |
Exam i
Nurse Educator Referral Date
(Once per Year) | Date of
i Exam

Figure 3. Flow-sheet designed to track the occurrence of ADA Standards for children

with diabetes.
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1995 Physician Compliance to ADA Standards for Patients with Type | Diabetes

Main Clinic

13 ADA recommendation Percentage Percentage at Percentage at Percentage at Percentage at Percentage al Percentage of Percentage Percentage
ADA Standard of for Standard {# of Mode at 0 1 2 ] 4 occurrences hot meeting ADA ing or ding
L Chars {occurrences per yoar) Mode occurrences o occuriences occurences >4 recommendation | ADA recommendstion
Visitation Standard 107 4 1 252 93 252 150 93 103 308 588 411
Blood Pressure
Measurement 107 4 1 290 131 290 140 93 15 21 654 M8
Standard
Weight
Measuremeni 107 4 1 08 121 308 131 131 12 196 692 308
Standard
Height
Measurement 16 4 0 75 s 313 33 00 00 0Q 1000 00
Standard
Foot Examination 107 4 0 56.1 %1 299 75 28 19 19 %3 37
Standard k
Hemoglobin A{C
Determination 107 ] 1 74 168 a4 243 131 47 37 91.6 84
Standard
Lipid Profile
Slandard 91 1 1 429 sk 429 na nfa na na 330 670
[ Micraalbumin? |
Creatinine
Clearance 91 1 0 84 an4 M1 na wa ffa nfa 484 516
| . Standard
Dilate¢ Eye Referral
Standard 94 1 0 54.3 543 36.2 nia na nfa n/a 543 457
Dietitian Referra
Standard 16 1 0 563 563 188 nia na na na 563 438
Nurse Educator
\fjfe"al Standard o7 1 0 850 850 65 na nia n/a nfa 6850 15.0

£8
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1996 Physician Compliance to ADA Standards for Patients with Type | Diabetes

Main Clinic

T [] ADA recommendation Percentage Percentage st | Percenlmgeat | Percenlsgest | Percentageat | Percentageat | Percentage of Percentage Percentage
ADA Standard of for Standard (¥ of Moge at 0 1 2 3 4 occurrences hot meeting ADA |mesting or excesding
Chaits |occumences per year) Mode occurrences oc 0CCUITences ogccurrences >4 recommendation | ADA recommendstion
Visitation Standard 122 4 1 246 t23 245 148 15 57 31 831 369
Blood Pressure
Measurement 122 4 1 279 164 9 156 107 25 210 705 205
Standard
Werght
Measurement 122 q 1 311 156 311 156 90 41 246 73 w7
Standard
Height
Measurement 20 4 0 500 500 350 150 00 00 00 1000 00
Standard
b — — L |
Foot Examination
Standard 122 4 | 410 393 410 123 41 16 16 067 33
Hemogiobin A1C
Determination 122 4 1 311 2t3 3 246 98 8.2 49 869 131
Standard
Lipid Profile
Standard 101 1 1 485 297 485 nfa na nia wa 297 703
Wicroalbamin /7 - - — ]
Creatinine
Cleavance 103 1 1 a7 369 4“7 nfa n/a na nfa 369 63.1
[ Standard —
Dilated Eye Referral
Standard 107 1 a 551 551 n7 nfa nfa a nia 551 449
Dietitian Referral 3 1 /
Standard 19 1 1} 2%3 26 58 nfe na nia na 63 737
Nurse Educator 122 1 0 69 639 148 na na na nfa 639 384
Referral Standand
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1995 Physician Compliance to ADA Standards for Patients with Type | Diabetes

Main Clinic - Aduits with Type | Diabetes

L] ADA recommendation Percenlage Percentage at Percentage at Percentage at Percentage at Percentage at Percentage of Percentage Petoentage
ADA Standard of for Standard (# of Mode at 0 1 2 3 4 occurrences not meeting ADA g of ding
- Charts loccurences per year) Mode occumences occurrence occuirences occumences OCLUMences >4 rec dation i
Visitation Standard N 4 1 231 as 231 165 77 99 M1 560 440
e . U N PR
Blood Preseure
Measurement 91 4 1 253 121 253 132 99 88 308 604 96
Standard
Weight
Measuvrement 9t 4 1 97 121 207 10 132 121 20 659 M1
Standard
Height
Measurement nfa nia na na na na va nia na n'a na nfa
Standard
b 1
Foot Examination
Standard 1]} 4 0 495 435 341 B8 33 22 22 95.6 44
Hemoglobin A1C
Determination 9 4 1 363 187 33 209 143 49 3g 901 9¢
Standarg
Lipid Profite
‘Standard 9 1 1 29 B0 29 na na nfa nfa 330 670
Microalbumin 7
Creatinine
Clearance 86 1 0 77 qa77 39 nia na na n/a a7 523
Standard _
Dilated Eye Referra
Standard 88 1 0 57 857 352 hia na nia ng 557 443
Dretitian Referrat
Sandard nia nfa nfa wa nia na nia nfa wa nfa na ]
Nurse Educator
Refemal Standard 9 1 0 890 890 77 nla nia n/a nfa 89.0 1.0
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1996 Physician Compliance to ADA Standards for Patients with Type | Diabetes

Main Clinic - Adults with Type | Diabetes

¥ ADA retommendation Percentage Percentage at Percentage at Percentage st Percentage at Percentage at Percentage of Percentage Percentage
ADA Stendard of for Standard (¥ of Mode at 0 1 2 3 4 occurrences not meeting ADA [meeting or exceeding
T Charts {occurrances per year) Mode occurrences occurrence occurrences >4 recommendation | ADA recommendation
Vigitation Standard 104 4 1 260 106 260 s 125 48 346 606 394
Btood Pressure
Measurement 104 4 1 250 125 250 154 125 29 7 654 kZE.]
Standard
Weight
Measurement 104 4 ] 298 135 98 144 96 38 228 673 27
Standard
Height
Measurement nfa na na va wa (L] nfa nfa nia na na na
Standard
Foot Examination
Standard 104 4 1 442 k<N 433 135 48 19 19 962 38
Hemoglobin A1C
Determination 104 4 1 298 221 08 240 96 87 5.8 856 144
Standard
Liprd Profile
Standard 104 1 1 485 27 485 nia na na na 297 703
Microafbumin /
Creatinine % 1 1 455 »4 455 na nia e wa 354 646
Clearance
Standard —4
L. Sta
Dilated Eye Referra
Standard 99 1 4] 535 535 ook na na na nfa 535 48.5
Dietitian Referral
Standard 1 1 7 1000 00 00 n/a wa nfa nfa 00 100.0
Nurse Educator
Referral Standard 104 1 0 683 683 135 na nfa na na 683 n7
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1995 Physician Compliance to ADA Standards for Patients with Type | Diabetes

Main Clinic - Children with Type | Diabetes

* ADA recommentdation Percentage Percentage at Percentage at Petcentage at Percentage at Percentage st Perventage of Percentage Percentage
ADA Standard of for Standard (# ot Mode at 0 1 2 3 4 occumences not meeting ADA |mesting or excesding
Chane loccurrences per year) WMode occumencas occurrence occurrences occurences OCCUmences >4 recommendation | ADA recommendation
Visitation Standard 16 4 1 375 125 5 63 188 125 125 733 %7
[
Blood Pressure
Measurement 16 4 1 S00 188 500 188 6.3 00 63 938 63
Standard
S B A -
Weight
Megsurement 16 4 1 s 125 378 250 125 63 63 875 125
Standard
Height
Measurement 16 4 o} 375 s 3t3 M) a0 00 0.0 1000 00
Standard
Foct Examination
Standard 16 4 0 938 83 00 00 00 00 00 1000 00
Hemogtobin AtC
Deterrmination 16 4 1and 2 438 83 438 439 63 00 00 1000 00
Standard
Lipid Profite
‘Standard na nia na nia na nla n/a n/a nfa na nfa na
Microalbumm 7 - -
Crealnine 5 1 0 600 600 200 nia nfa na wa 600 00
Clearance
|___Standerd | e
riated Eve Refarral 5 1 1 %0 33 500 wa na na wa 33 56.7
Standard
Dietitian Referal
Standard 16 1 0 %3 96.3 188 nia nfa nfa wa 563 438
Nyrse Educator
Referral Standard 16 1 0 625 625 188 na na nfa na 625 35
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1996 Physician Compliance to ADA Standards for Patients with Type | Diabetes

Main Clinic - Children with Type | Diabetes

o " ADA recommendation | Percentage Percentage at Percentage al | Percentageat | Percentageat | Percentageat | Percentage of Percentag P "
ADA Standard of for Standard (¥ of Mode at 0 t 2 3 4 occunences not meeting ADA {mesting or exceeding
| Charts per year) o Mode occurences occurrence ocourmences CCUTENCe! uver >4 1 recommendation {ADA recommendation
Visitation Standard 18 4 2 33 22 167 333 56 1 111 778 222
Bfood Pressure
Measurement 18 4 1 444 Be 444 167 0o 00 00 100.0 oo
Stendard
Weight
Measurement 18 4 1 B9 218 B\g 22 56 56 00 944 56
Standard
Height
Measurement 18 4 0 500 50.0 333 167 00 00 00 1000 00
Standard
Foot Examination
Standard 18 4 0 722 1722 22 56 [13¢] 00 00 1000 00
Hemoglobin A1C
Determination 18 4 1 389 187 389 278 "1 56 00 44 56
Standard
Lipid Profile
Standard nfa na na nia nfa na nfa nfa nfa nla na nfa
Microatoumin /
Creatinine
Clearance 4 1 Q 750 50 250 nfa nia nfa na 750 250
Standard J—
Pilated Eye Referraj 8 1 0 750 750 250 nre na na e 750 250
Standard
- —
Dietitian Referral
Standard 18 1 0 278 218 167 na nfa na nfa 278 722
Nurse Educator -
Eﬂm' Standard 18 1 1] 389 B 222 nia nfa nfa a 389 611
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1995 Physician Compliance to ADA Standards for Patients with Type | Diabetes

Main Clinic - Female Physicians

% ADA recommendation Parcentage Parcentage at Percentage at Percertage at Percentage at Peroentage at Percentage of Percentage Peicentage
ADA Standard of for Standard (¥ of Mode at 0 1 2 3 4 occumences not meeting ADA ing or ding
L Charte oocurrences per year) Mode 00X ace occurences occumences oceurences >4 f dation |ADA
Visitation Standard 17 4 Dand 1 25 235 235 178 118 00 235 765 23%
Blood Pressure
Measyrement 17 4 ] 412 235 412 59 59 oo 235 765 235
Standard
Weight
Measurement 17 4 Qand 1 204 294 294 18 59 oQ 235 765 235
Starderd
Herght
Measurement B ] 1 667 167 667 167 00 00 00 1000 00
Slandard
Foot Examination
Standard 17 4 0 a4 824 118 59 00 00 0.0 1000 1] +]
Hemoglobin A1C
Determination 17 ] 1 529 18 529 294 00 [} 59 941 59
Standard
I —
Lipid Profile
Standard 1 1 0 545 545 364 na nfa nfa nfa 545 455
Wicroafbumin /
Creatinine
Clearance 12 1 0 583 583 250 na na na wa 583 41.7
_Standard _ _—
-
Dilated Eye Referral
dEve fe 1 13 1 0 692 592 208 e i na nia 892 08
Dietitian Referrat
Standard [} 1 Q 333 33 167 n/a nla na nfa 333 86.7
Nurse Educator o 7
li eferrat Standard 17 1 0 52 5290 6 na na na na 528 471
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1996 Physician Compliance to ADA Standards for Patients with Type | Diabetes

Main Clinic - Female Physicians

# ADA racommendation Percenlage Percentage at Percentage at Percentage at Percentage at Percentage at Percentage of Percenlage Percantuge
ADA Standard of for Standard (# of at 0 i 2 3 4 occurences not meeting ADA ting of 9
o Charts loccurmences per year) Mode oocumences oocuITences occurrences >4 recommendation | ADA recommendation
Visitation Standard 20 4 250 150 250 100 100 100 00 600 400
Blood Pressure
Measurement 20 4 B0 250 3B 100 50 50 200 50 250
Standard
Weight
Measurement 20 4 00 250 300 100 150 00 200 BOO 200
Standard
Height
Measurement 7 4 5§71 571 206 143 00 00 00 100.0 s11]
Standard
Foot Examination
Standard 20 4 600 60.0 250 100 00 50 00 950 50
Hemoglobin A1C
Determnatan 20 4 450 150 450 300 50 00 5.0 950 50
Standard
Lipid Profile
Standard 12 1 883 250 563 wa nia nfa wa 250 750
Microatbumin 7
Creatinine
Clearance 13 1 462 482 385 n/a na nfa na 452 Ex]]
| Sendard |
Dilated Eye Referral
Standard 15 1 533 533 333 na nia na nfa 533 467
Dietitian Referral
5 ad 7 1 286 286 143 nla nfa nfa na 286 714
Nurse Educator
Referral Standard 20 1 %00 500 200 na nfa na na 500 500
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1995 Physician Compliance to ADA Standards for Patients with Type | Diabetes

Main Clinic - Male Physicians

[] ADA recommendation Percentage Percentage at Percentage at Percentage at Percentage at Percentage at Percentage of Percentage Peicentage
ADA Standard of tor Standard (8 of Mode at 0 1 2 3 L} occurrences not meehng ADA ting of 9
S Chats _ joccurrences per year) Mode occurrences occurence occurrences ocgurrences occurTences >4 e dation |ADA d
Visitation Standard 90 4 1 256 67 256 144 89 122 22 556 444
—_— A
Blood Pressure
Measurement ] 4 1 %7 111 87 156 100 89 x7 63 367
Standard
Weght .
Measuremen: | 20 4 1 300 89 300 133 144 133 189 €78 2.2
Standara
Height
Measurement 10 4 0 500 500 100 400 00 00 00 100.0 00
Standard
Foot Examination
Standard 80 4 0 511 511 333 78 33 22 22 958 44
—} L ]
Hemogtotin AtC
Determination 90 4 1 4 178 344 233 156 56 33 911 89
Standard
— D |
Lipid Profiie p
Standard 80 1 1 438 309 38 nfa nfa nia nfa 313 688
Microafbumin 7 -
Creatinine 79 1 0 %8 468 354 na nia nia na 88 532
Clearance
. Standard —
Dilated Eye Refe"ai 81 9 0 519 519 370 nfa n/a na nfa 519 481
Standard
Dretitian Referral
Stangard 10 1 0 700 700 200 nla na na na 700 300
Nurse Educator
B’eﬂa' Standard 90 1 0 911 811 44 nfa na n/a nfa 911 89
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1996 Physician Compliance to ADA Standards for Patients with Type | Diabetes

Main Clinic - Male Physicians

# ADA recommencdation Percentage Percentage at Percentage at Percentage al Percenlage at Peicentage at Percentage of Percentage Percentage
ADA Standard of for Standard (# o Mode at 0 t 2 3 4 occurrences not meeting ADA ing of ding|
. Charts s per year) Mode occurences occuence CCUTTences occurences oucunmences >4 dation | ADA recommendation
Visnatioh Standard 102 4 1 245 18 45 157 18 49 4 837 %3
Blood Pressure
Measurement 102 4 1 265 147 265 167 18 20 284 696 ¥4
Standard
Weight
Measurement 102 4 1 N4 137 N4 187 78 49 55 69.6 04
Slandard
Height
Measurement 13 q 0 462 462 385 154 00 00 00 1000 0o
Standard
Foot Examination
Stand 102 4 1 a4t 353 441 127 48 1.0 20 971 29
Hemoglobin AYC
Determination 102 4 1 84 pr3.] 284 235 108 a8 49 B53 147
Standard
Lipid Profile
Standard a9 1 1 a6 1 35 461 nia na nfa na 35 685
Microalbumin 7
Creatinine
Clearance 90 1 1 456 356 456 ns n/a n/a na 356 64.4
| ._ Standard |
Dilated Eye Referral
St d 92 1 0 554 554 3286 nfa nfa nfa na 554 448
Diettian Refeirai .
Standard 12 t Dahd 2 250 250 [ nfa n/a nfa na 250 750
Nurse Educator 7 .
Referral Standard 102 1 1] 6867 66 47 na na na na 657 343

101
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Main Clinic - Physicians Treating >10 Patients with Type | Diabetes

1995 Physician Compliance to ADA Standards for Patients with Type | Diabetes

# ADA recommendation Percentage Percentage at Percentage at Percentage at Percentage al Parcertage at Percentage of Percentage Percentage
ADA Standerd of for Standard (W of Mode at 0 1 2 3 4 occuftences not meeting ADA ing & D
L Charts occuiences per year) . Mode occurrences occurence occurrences occuirences occuTences >4 recommendation |ADA recommendation
Visitation Standard 74 4 1 257 68 257 149 81 95 51 554 4456
— ——— I W
Biood Pressure
Measurement 74 4 1 270 e 270 122 95 95 31 595 405
Standard
Waight
Measurement 74 4 1 3t 95 IR 108 135 135 216 649 351
Standard
Herght
Measurement 1 4 i 1000 00 1000 00 00 [+]t} a0 100.0 00
Slandard
Foot Examination
Standard 74 4 0 500 500 35 95 27 14 14 973 217
Hemoglobin A1C
Determination 74 4 1 51 189 351 218 162 54 27 919 81
Standard
Lipid Profile
Standard 73 1 1 Q25 301 425 na na nfa na 301 699
MncT’oa‘qumn T
Creatinine 70 1 (i a7t 419 357 na s na nia 471 529
Clearance
|___ Standard L
Diiated Eye Referralf
Standard 70 t 0 543 543 387 na na na na 543 457
| SO
Dretitian Referral
100 1000 .
art 1 1 0 00 00 00 na nfa nja wa 100.0 00
Murse Educator 9
Referrs| Standard 7 ! 0 918 919 a1 wa fa na s 919 81
L _ ]

€01
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1996 Physician Compliance to ADA Standards for Patients with Type | Diabetes

Main Clinic - Physicians Treating >10 Patients with Type | Diabetes

L] ADA recommendation Percentage Peri ge at 2 ge at Percentage at Percentage at Percentage at Percentage of Percentage Percontage
ADA Standard of for Standard (# of Mode at 0 1 2 3 L] occurrences not meeting ADA meseting or exceeding
. Charts per year) Mode occuTences occurrence Ces >4 dation [ADA
Visdation Standard a3 L} 1 253 120 253 120 108 36 361 602 398
Blood Pressure
Measurement 83 4 1 253 133 253 157 108 24 25 651 M9
Standard
Weight
Measuremen 83 4 1 01 133 01 145 84 48 29 663 N7
Standard
Heignt
Measurement 3 4 0 1000 1000 00 00 00 00 00 100.0 00
Standard
Foot Examination
Standard 83 4 1 434 3434 434 133 60 12 24 96 4 36
Hemogiobin A1C
Datermination 83 4 1 89 29 289 253 72 96 60 843 15.7
Standard
Lipid Profile 4
Standard 80 1 1 463 313 L nfa nfa na na N3 688
Wmlbmnn T
Crestinne 7 1 1 Q94 182 494 wa nla na nia n2 688
Clearance
| Standard
Dilated Eye Referra:
q e Reterr} 1 1 0 519 510 1 nia wa na nia 519 41
Dretitian Referral 0 o
Standard 1 1 7 1000 0.0 0. a na na wa 00 1000
Muyrge Educator I W
Referra! Standard 8 1 0 639 639 69 a nfa nia na 639 361

SOl
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1995 Physician Compliance to ADA Standards for Patients with Type | Diabetes

Main Clinic - Physicians Treating <10 Patients with Type | Diabetes

# ADA recommendstion Percemage Percertage at Percenage at Percentage at Percentage at Percentage at Percentege of Percentage Percantage
ADA Standard of for Standard (# of Mode a 1] 1 2 3 4 oceurrences not meeting ADA g or ding
Charts loccurrences per yeat) Mode octurmences occurrénce cos o ot >4 dation dation
Visitation Standard 33 4 1 257 152 242 152 121 121 02 867 333
Blood Pressure
Measurement kx] 4 1 333 182 N3 182 91 30 182 7688 212
Standard
Weight
Measurement 33 4 1 303 182 W03 182 1214 61 152 788 212
Standard
Height
Measurement 15 4 0 400 400 267 333 00 00 00 1000 00
Standard
Foot Examinalion
Standard 3 4 0 697 697 182 30 30 30 a0 0 61
Hemogiobin A1C
Determination kil 4 1 424 121 424 303 61 kLY 61 908 91
Standard
Lipid Profile 4
Standard 18 1 0 444 444 44 na nfa nfa nis 444 556
'chmal{:mnm T
Creafinine 24 9 0 524 524 206 n/a nfa na nia 524 476
Clearance
___Standard | . _
Dilated Eye Referral
Standard 24 1 0 542 54.2 IS na n/a na na 542 458
Dretitian Referral 0 /a n
Standerd 15 1 0 533 533 200 n 'a na na $33 467
Nurse Educator 121
Referral Standard 3 1 0 897 87 2 na na wa e @7 03

LO1
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1996 Physician Compliance to ADA Standards for Patients with Type | Diabetes

Main Clinic - Physicians Treating <10 Patients with Type | Diabetes

# ADA recommendation Percentage Percentage at Perceniage at Percentage at Percentage at Percentage at Percentage of Percentage Parcentage
ADA Standard o for Standavd (# of Mode at 0 t 2 3 4 occurrences not meeting ADA ing of ding
- Charts |cecumences per year) Mode occurrences occurence 0CCUMences OCCUTRNCes QCCUTENCes >4 FeLt dation |ADA ot J
Visitation Standard 39 4 1 231 128 2314 205 128 103 205 692 308
Blood Pressure
Measurement 39 4 1 k<R 231 kK] 154 103 26 154 821 179
Standard
Wenght
Measurement 39 4 1 333 205 333 1789 103 26 154 B21 179
Standard
Measurement 17 4 Qand 1 412 412 4t2 176 00 a0 00 1000 00
Standard
Foot Examination
Standard 39 4 aQ 513 513 359 103 00 28 0o 974 26
Hemoglobin A1C
Determination 39 4 1 359 179 359 231 154 51 26 923 77
Standard
Lipid Profile
Standard 21 1 1 571 190 571 va nfa nla na 190 810
"~ Microalburmin 1
Creatining
Clearance 26 1 0 538 538 308 na nia na na 538 462
Standard | 4 _
| e
bnaled Eye Referral
Standard 30 1 0 633 633 267 a na nla nfa 633 367
Dietitian Referat
Standard 17 1 Oand 2 235 25 176 na na na va 235 765
Nurse Educator
Referral Standard 39 1 0 615 615 128 nfa na na nia 615 385
| — ——— Jl S

601
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1995 Physician Compliance to ADA Standards for Patients with Type | Diabetes

. L4 .
Satellite Clinics
" 4 ADA recommengation T " Percentage Percerage at Percentage at | Percentage at Percentage at Percentage at Percentage of Percentage Percentage
ADA Standard of for Standard @ of Mode L 0 1 2 3 ] occurrences not meeting ADA |mesting or excesding |
] Charts occurmences per year) Mode occurrences occurrence occurrences 000! o >4 recommendation |ADA recommendation
Visttation Standard 15 4 Qand 1 267 267 %7 00 200 67 200 733 26.7
S .
Measurament 15 4 4] 467 467 267 87 00 00 200 800 200
Sandard
Weght
Measurement 15 4 [¢] 667 667 200 00 ¢o 133 00 86.7 133
Standaerd
Height
Measurement 4 4 1] 1000 1000 00 [1]1] g0 00 0¢ 1000 00
Standard
Foot Examination
Standard 15 4 0 933 933 67 [i34] 00 00 00 1000 0o
Hemoglobin A1C
Determination 15 4 0 733 733 200 67 00 00 00 1000 oo
Standard
Lipid Profile
Standard 11 1 4] 636 636 27] nfa nfa nia n/a 636 364
[~ Microalburmin 7 - o
Creatinine
Clearance 12 1 o] 1000 1000 00 nfa nfa nia va 1000 00
Standard _ — L
Ditated Eye Referrat
Standard 12 1 0 8313 833 167 nfa na na nia 833 167
Diettian Referral
Standard 4 1 0 1000 1000 00 nfa nfa n/a n/a 1000 00
Nurse Educator
Referral Standard 15 1 0 1000 1000 00 nia nfa n/a nia 1000 00
RPN G — )

28!
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1996 Physician Compliance to ADA Standards for Patients with Type | Diabetes

Satellite Clinics

[ ) # ADA recommendation Percentage Percentage at Percentage at Percentage al Percentage at Percentage at Percentage of Percentage Percentage
ADA Standard of for Swndard (¥ of Mode at 0 1 b3 3 4 occurences not meeting ADA {meeting or exceeding]
. Charts |occurrences per year) o Mode occumences occurrence occyrrences occurrences occurences >4 recommendation |ADA recommendation
Visttation Standard 16 4 [ k& 375 250 63 188 6.3 63 875 125
Blood Pressure
Measurement 16 4 0 66.8 688 63 83 125 00 63 938 63
Standard
Weight
Meesurement 16 4 0 688 688 188 g0 63 00 63 938 63
Standard
Height
Measurement 4 4 0 750 750 250 00 oo 00 00 1000 00
Standard
Foot Examination
Standard 16 q [1} Ne 938 63 00 00 00 00 1000 00
Hemoglobin A1C
Determination 16 4 0 750 750 125 63 63 0.0 00 100.0 0o
Standatd
Lipid Profile
Standard 12 1 0 667 667 83 na nfa na e 66.7 a3
Wicroalbumin 7 - T
Creatinine 13 1 0 769 769 154 nie na na nfa 769 231
Clearance
| _ Standard
pilated Eye Referra) 13 1 0 1000 1000 00 e na na e 1000 00
Standard
| - —_ =T
Dietitian Referral
Standard 4 1 0 750 750 250 nfa nfa nfa na 750 250
Nurse Educator
&'e"al Standard 16 1 [1} 875 815 125 na nia nia na ars 125

el
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1995 Physician Compliance to ADA Standards for Patients with Type | Diabetes

Satellite Clinics - Adults with Type | Diabetes

[] ADA recommendation Percentage Percentage at Percentage at Percentage at Percentage at Percentege at Percentage of Percentage Percentoge
ADA Standard of for Standard (¥ of Mode at 1} 1 2 3 4 occurrences nat meeting ADA |mesting or excesding
oo Chads ___oocurrences per year) Mode oceUTTenGes oceurrence OCCUIIENnces OCCUrMences | occurences >4 recommendation | ADA recommendation
Visdation Standard 1 q tand 3 273 182 73 00 273 0.0 73 27 273
— [
Blood Pressure
Measurement " 4 1 B4 %4 273 1 00 00 273 27 3
Standard
Weight
Measurement 1 4 1] 545 545 a3 0o oo 18.2 00 818 182
Standard J
Height
Measurement nia n/a na nfa n‘a nia na nfa n/a na na nfa
Standard
Fool Examination
Standard 1" 4 0 @09 909 91 00 00 00 00 1000 00
Hemoglobin A1C
Determination " 4 0 636 636 13 91 (] 00 oo 1000 [+]1]
Standard
e ———— b
Lipid Profile 7
Standard 1 1 0 636 636 273 na n/a nia na 636 B4
Wicroalburin / T T
Creatinine 14 1 0 1000 1000 00 nie na nha wa 1000 00
Clesrance
| Standard - J— —
Dilated Eye Refesral
Standard 1" 1 0 aia 818 182 nia na nfa na 818 182
Dietitian Referral ! ,
Standard na nfa n/a nfa na na nfa nfa nla na na nfa
Nurse Educatos 1 1000 00 i i
Referral Standard 11 1 0 00.0 00 a nia nfa na 1000 00

cll
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Satellite Clinics - Adults with Type | Diabetes

1996 Physician Compliance to ADA Standards for Patients with Type | Diabetes

o L] ADA recommendation - Percentage T Percentage at Percentage at Percentage al Percentage at Percentage at Percentage of Percentage Percentaga
ADA Standand of for Standard (¥ of Mode at 0 1 2 3 4 occurrences not meeling ADA [meeting or excesding
e __ Chars per yaa, Mode ocoyTences otcuirence occuTences cocumences oocurrences >4 recommendation | ADA recommendstion
Visitation Standard 12 4 0 447 a7 167 83 167 83 83 833 167
Biood Pressure
Measurement 12 q 0 583 583 83 83 167 00 83 917 83
Standad
Weight
Measurement 12 4 0 66.7 667 167 00 83 00 83 917 83
Standard
Height
Measurement na na n/a ra nla nfa na nla nla na e nfa
Standard
Foot Examination
Standard 12 4 a N7 g7 83 00 00 00 0.0 1000 00
Hemaoglebin A1C
Determinaton 12 4 0 50 750 83 83 83 00 00 1000 00
Standard
Lipid Profite
Standard 12 1 0 67 667 83 na nfa na nfa 667 33
Microalbumin /
Creatinine " 7
Clearance 12 1 0 750 750 167 nfa nfa nfa nfa 50 250
| Standerd _
Dilated Eye Referral
Standard 12 1 [1} 1000 1000 00 wa na na wa 100.0 00
Dretitian Referral
Standard na nfa nfa n/a wa nfa na nia na nia nfa ta
Nurse Educator
Referral Standard 2 1 0 97 o7 83 na nia na wa 917 83
—

L11
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1995 Physician Compliance to ADA Standards for Patients with Type | Diabetes

Satellite Clinics - Children with Type | Diabetes

ADA recommendation

'Pementage at

Percentage Percentage at Percentage at Percentage at Percentage at Percentage of Percantage Percentage
ADA Standard of for Standard (# of Mode at 0 1 2 3 4 oce o8 not meeting ADA ting of ding
e Chads {occurrences per year) e Maode ocoumences occurencs oceunences oceunences accurrences >4 ex dation |ADA recommendation
Visitation Standard 4 4 1] 500 500 250 00 00 250 0o 750 250
Blood Pressure
Measurement 4 4 0 1000 1000 00 a0 00 00 00 100.0 [+]4]
Standard
Weight
Measurement 4 4 0 1000 1000 00 00 00 00 0o 1000 00
Standard
Height
Measurement 4 4 1] wo 1000 00 00 00 00 0o 1000 00
Standard
Fool Examination
Standard 4 4 0 1000 1000 00 00 00 oo 00 1000 00
Hemoglobin A1C
Determination 4 4 0 4000 100.0 00 oo 00 00 00 1000 00
Standard
Lipig Profile
Standard nfa n/a n'a na nfa nia nfa nfa nia n/a nfa na
I Wicroalbumin / -
Creatinine 1 1 0 1000 1000 00 v na na na 1000 00
Clearance
Standard _ —_
Phiated Eye Referral 1 1 0 1000 1000 00 nva nia na nia 1000 00
Standard
Dretttian Referral 4 1 0 100.0 1000 00 nia na wa wa 1000 00
Standard
Nurse Educatar
Referra Standard 4 1 Q 1000 100 0 o]} na n/a nfa nia 1000 00

611
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1996 Physician Compliance to ADA Standards for Patients with Type | Diabetes

Satellite Clinics - Children with Type | Diabetes

ADA recommandation

Percentage Percentage at Percentage at Percentage at Percentage at Pemenage at Percentage of Percentage Percentage
ADA Standard of for Standard (# of Mode at 0 1 2 3 4 occuirences not meeting ADA mesting or excesding
] Charts  |ocourrences par year) Mode oocurrences occurrence 1ces ot occurrences >4 recommendation | ADA recommendation
Visitation Standard 4 4 1 500 %0 500 00 250 00 00 1000 Q0
Blood Pressure
Measurement 4 4 0 1000 00 oo 00 00 00 00 1000 00
Slandard
Weight
Measurement 4 4 0 750 750 250 00 00 00 0o 1000 00
Standard
Henght
Measurement 4 4 0 750 750 250 0o 00 []4] 00 1000 00
Standard
Fool Examination
Standard q 4 0 1000 1000 oo 00 00 00 0o 1000 00
Hemoglobin A1C
Determination 4 4 0 750 50 250 00 00 00 00 100.0 00
Standard
Lipid Profite
Standard na na na nfa na na na nfa nfa na nfa na
Microalbumin 7 - J—
Creatinine 1000
Ctesrance 1 1 0 1000 00 o nfa nfa nfa nia 1000 a0
| Standard -
Dilated Eye Referral
Standard 2 1 ¢ 1000 1000 00 nfa nlg na nfa 1000 00
Dretiian Referral
Standard 4 1 0 50 50 250 na nla nja n/a 750 250
Nurse Educator
Referral Standard 4 1 0 750 750 250 nfa nfa na nia 750 250

1¢1
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1995/1996 Mean Hemoglobin A1C Results

All Sample Groups

e T e e —
Mean Hemoglobin A1C Mean Hemoglobin A1C ]
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APPENDIX V
1995/1996 Mean Age of Patients with Type | Diabetes

Main Clinic and Satellite Clinics
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Main Clinic and Satellite Clinics

Mean Age of Patients w/
Type | Diabetes - Main Clinic 36.77
and Satellite Clinics

Mean Age of Patients w/ 36.74
Type | Diabetes - Main Clinic )

Mean Age of Patients w/
Type | Diabetes - Sateliite 37.06
Clinics

Mean Age of Children

Patients w/ Type | Diabetes - 12.86

Main Clinic and Satellite .
Clinics

Mean Age of Children
Patients w/ Type | Diabetes - 13.11
Main Clinic

Mean Age of Children
Patients w/ Type | Diabetes - 11.75
Satetlite Clinics

Mean Age of Adults Patients
w/ Type | Diabetes - Main 41.19
Clinic and Satelfite Clinics

Mean Age of Adults Patients
wi Type | Diabetes - Main 42.92
Clinic

Mean Age of Adults Patients
w/ Type | Diabetes - Satellite 45.50
Clinics
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APPENDIX W
1995/1996 Mean Age of Onset for Patients with Type | Diabetes

Main Clinic and Satellite Clinics
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Main Clinic and Satellite Clinics

Mean Age of Onset for ]

Patients w/ Type | Diabetes - 16.48

Main Clinic and Satellite :
Clinics

Mean Age of Onset for
Patients w/ Type | Diabetes - 16.36
Main Clinic

Mean Age of Onset for
Patients w/ Type | Diabetes - 17.57
Satellite Clinics

Mean Age of Onset for

Children with Type | Diabetes 6.64

- Main Clinic and Satellite ’
Clinics

Mean Age of Onset for
Children with Type | Diabetes| 7.00
- Main Clinic

Mean Age of Onset for
Children with Type | Diabetes 5.00
- Sateliite Clhinics i

Mean Age of Onset for

Adults with Type [ Diabetes - 18.42

Main Clinic and Satelite )
Clinics

Mean Age of Onset for
Adults with Type | Diabetes - 18.01
Main Clinic

{
t

\  Mean Age of Onset for
| Adults with Type | Diabetes - 27.10
i

Satellite Clinics :
1
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APPENDIX X
1995/1996 Mean Duration of Type | Diabetes for
Patients with Type | Diabetes

Main Clinic and Satellite Clinics



1995/1996 Mean Duration of Type | Diabetes for
Patients with Type | Diabetes

Main Clinic and Satellite Clinics

Mean Duration of Type |
Diabetes - All Patients - Main
Clinic and Satellite Clinics

19.99

Mean Duration of Type |
Diabetes - All Patients - Main
Clinic

20.25

Mean Duration of Type |
Diabetes - Al Patients -
Sateliite Clinics

17.79

Mean Duration of Type |
Diabetes for Children - Main
Clinic and Satellite Clinics

6.23

Mean Duration of Type !
Diabetes for Children - Main
Clinic

6.11

Mean Duration of Type |
Diabetes for Children -
Satellite Clinics

6.75

Mean Duration of Type |
Diabetes for Adults - Main
Clinic and Satellite Clinics

22.70

Mean Duration of Type |
Diabetes for Adults - Main
Clini

22.75

Mean Duration of Type |
Diabetes for Adults - Sateliite

{

Clinics

22.20
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APPENDIX Y
1995/1996 Number and Percent of Male and Female Patients
with Type | Diabetes

Main Clinic and Satellite Clinics



1995/1996 Number and Percent of Male and Female Patients with Type | Diabetes - Main Clinic/Satellite Clinics

Number of Male/Female
Patients w/ Type | Diabetes -

Percentage of Male/Female
Patients w/ Type | Diabetes -

Main Clinic and Satellite 78M/ 63F Main Clinic and Satellite 553%M/44.4%F
Clinics Clinics
Number of Male/Female Percentage of Male/Female
Patients w/ Type | Diabetes - 67M/ SBF Patients w/ Type | Diabetes-| 536 % M /454 % F
Main Clinic Main Clinic
Number of Male/Female Percentage of Male/Female
Patients wi Type | Diabetes - 11M/5F Patients w/ Type | Diabetes-| 688 % M/31.2%F
Satellite Clinics Satellite Clinics
Number of Mate/Female Percentage of Male/Female
Children with Type | Diabetes Children with Type { Diabetes|
- Main Clinic and Satellte 16M/6F - Main Clinic and Satellite 727%MI273%F
Clinics Clinics
Number of Male/Femate Percentage of Male/Female
Children with Type | Diabetes| 12M/6F Children with Type | Diabetes] 66.7 % M/33.3% F
- Main Clinic - Main Clinic
Number of Male/Female Percentage of Male/Female
Children with Type | Diabetes| 4M/OF Children with Type 1 Diabetes] 100% M/0%F
- Satellite Clinics - Sateliite Clinics
Number of Male/Femate Percentage of Male/Female
Adults with Type | Diabetes - Adults with Type | Diabetes -
Main Clinic and Satellite 62M/ STF Main Clinic and Satelite | 92-1% M/47.9%F
Clinics Clinics
Number of Male/Female Percentage of Male/Female
Aduits with Type | Diabetes - 55M/52F Adults with Type 1 Diabetes -| 514 % M/486 % F
Main Clinic Main Clinic
Number of Male/Female Percentage of Male/Female
Aduits with Type | Diabetes - TMISF IAdults with Type | Diabetes-| 683% M/41.7%F
Sateliite Clinics Satellite Clinics

1el



1995/1996 Number and Percent of Male and Female Patients with Type | Diabetes - Main Clinic/Satellite Clinics

Number of Male/Female

Percentage of Male/Female

Patients w/ Type | Diabetes - Patients w/ Type | Diabetes -
Main Clinic and Satellite 78M/ 63F Main Clinic and Satellite 55.3% M/44.4% F
Clinics Clinics
Number of Male/Female Percentage of Male/Female
Patients w/ Type | Diabetes - 67M/ 58F Patients w/ Type | Diabetes -] 536 % M/454%F
Main Clinic Main Clinic
Number of Male/Female Percentage of Male/Female
Patients wf Type | Diabetes - 11M/5F Patients w/ Type | Diabetes-| 68.8% M/31.2%F
Satellite Clinics Sateltite Clinics
Number of Male/Female Percentage of Male/Female
Children with Type | Diabetes| Children with Type | Diabetes|
- Main Clinic and Satellite 16M/6F - Main Clinic and Satellite 727%M/273%F
Clinice Clinics
Number of Male/Female Percentage of Male/Female
Children with Type | Diabetes| 12M/6F Children with Type | Diabetes] 66.7 % M/33.3%F
- Main Clinic - Main Clinic
Number of Male/Female Percentage of Male/Female
Children with Type | Diabetes] 4M/0F Children with Type i Diabetess 100% M/0%F
- Satellite Clinics - Satellite Clinics
Number of Male/Female Percentage of Male/Female
Aduits with Type | Diabetes - Adults with Type | Diabetes -
Main Clinic and Satellite 62M/ 57F Main Clinic and Satelite | 92-1 % M/47.9%F
Clinics Clinics
Number of Male/Female Percentage of Male/Female
Adults with Type | Diabetes - 55M/52F Adults with Type t Diabetes -] 51 4% M/486 % F
Main Clinic Main Clinic
Number of Male/Femaie Percentage of Male/Female
Adults with Type | Diabetes - TMISF 'Adults with Type | Diabetes-| 583 % M/41.7%F
Satellite Clinics Satellite Ciinics
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