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ABSTRACT

 
 

Background: Diabetes mellitus is a growing epidemic in the United States associated 

with significant economic costs, reduced quality of life, long-term complications, and high rates 

of morbidity and mortality.  Purpose: This study determined the rate of compliance in 

hospitalized patients with the ADA treatment recommendations for diabetes management with 

regards to: blood glucose management, cholesterol management, stroke prevention, ACE-I/ARB 

utilization, and pneumococcal vaccination (PPV).  Methodology: This retrospective, non-

interventional, chart review took place at a 760 bed, tertiary care, teaching hospital.  A computer-

generated list of patients with diabetes ICD-9 codes 250.0 through 250.9 was obtained.  All adult 

patients,  18 years old, consecutively discharged from a general medical unit, beginning April 

1, 2006 were included until data on 100 patients were collected.  Exclusion criteria included 

gestational diabetes, hospital admission < 3days, and death prior to discharge.  The following 

measurements related to the study objectives were collected: blood glucose, cholesterol 

management, stroke prevention, ACE-I/ARB utilization, and PPV immunization.  Results: Of 

the 100 patients reviewed, 96% had Type II DM; 24% had contraindications to at least one of 

their prescribed oral DM medications.  Only 57% had HgA1c documented; of these, 56% were at 

goal.  Only 42% had LDL cholesterol documented; of these, 76% were at goal.  Appropriate 

stroke prevention was prescribed for 75% of patients; 69% were receiving appropriate ACE-I 

therapy; and 38% of eligible patients received PPV.  Conclusions: A high percentage of 

hospitalized patients are not in full compliance with the ADA treatment guidelines. 
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INTRODUCTION

Diabetes mellitus is a growing epidemic in the United States associated with significant 

economic costs, reduced quality of life, long-term complications, and high rates of morbidity and 

mortality.  An estimated 20.8 million persons in the United States (7% of the population) has 

diabetes mellitus.  Of this 20.8 million, 6.2 million are undiagnosed.  In the year 2002, diabetes 

was ranked the sixth leading cause of death in the United States.1  Approximately 12-25% of 

hospitalized adults have diabetes mellitus.2  There were 73,249 death certificates with diabetes 

listed as the underlying cause, and diabetes was a major factor in a total of 224,092 deaths in that 

same year.  In general, the risk of death in people with diabetes is about twice as high compared 

to people without diabetes of similar age.1    

In 2002, an estimated $132 billion was spent on direct and indirect medical expenditures 

accredited to diabetes.  Direct medical expenditures amounted to $91.8 billion, consisting of 

$23.2 billion for diabetes care and $24.6 billion for care of related long-term complications.  

Indirect expenditures, including lost workdays, restricted activity days, mortality, and permanent 

disability due to diabetes, came to $39.8 billion.  This dollar amount does not include intangibles 

such as pain and suffering by the patient and family.3 

Along with increased risk of death and economic costs, diabetes also contributes to 

higher rates of morbidity due to long-term complications including heart disease and stroke, 

hypertension, retinopathy, nephropathy, peripheral neuropathy, amputations, dental disease, 

complications of pregnancy, and others.3, 4  Aggressive management of blood glucose, blood 

pressure, and blood lipids, along with the utilization of antiplatelet therapy, angiotensin 

converting enzyme inhibitor (ACE-I) or angiotensin II receptor blockers (ARB), and 



pneumococcal polysaccharide vaccine (PPV) have been shown to reduce and delay the onset of 

these complications.1 

Patients with diabetes are at a higher risk of long term complications.  Compliance with 

various aspects of the American Diabetes Association (ADA) treatment recommendations has 

been shown to reduce many of these long term complications.  Hospitalization may be an 

opportune time to make medication regimen changes and to review the efficacy of the patient’s 

overall diabetes management by ensuring compliance with the ADA treatment guidelines and 

goals with regards to blood glucose control, cholesterol management, stroke prevention,      

ACE-I/ARB utilization, and PPV immunization.  Considering the prevalence of diabetes in 

hospitalized patients, pharmacy, nursing, and/or medical staff may wish to implement clinical 

programs to improve prescribing of appropriate preventative medications.  It is therefore 

important to evaluate the compliance level with the ADA recommendations to determine the 

scope of the problem. 

Purpose of Study 

The purpose of this study was to determine the rate of compliance in hospitalized patients 

with the ADA treatment recommendations for diabetes management with regards to: blood 

glucose management, cholesterol management, stroke prevention, ACE-I/ARB utilization, and 

PPV. 

 2



LITERATURE REVIEW

 A search of the literature was done utilizing MEDLINE using the MeSH terms: diabetes 

mellitus, blood cholesterol, hydroxymethylglutaryl-CoA reductase inhibitor, platelet aggregation 

inhibitors, hypertension, angiotensin-converting enzyme inhibitors, antagonist of angiotensin 

type 1 receptor, diabetic nephropathies, practice guidelines, hospital, hemoglobin A 

glycosylated, pneumococcal polysaccharide vaccine, oral glycemic controls, pharmacology, 

guidelines, and health care evaluation mechanisms in various combinations to identify similar 

previously conducted studies.     

A 2-year retrospective study by Beaton et al was conducted from January 1, 1999 through 

December 31, 2000.  Beaton et al evaluated the adequacy of glycemic, lipid, and blood pressure 

management for patients aged  18 years with diabetes from the managed care organization’s 

administrative database using pharmacy, laboratory, and encounter data.5  Unlike Beaton et al, 

this study also evaluates stroke prevention, ACE-I/ARB utilization, and PPV immunization in 

hospitalized patients aged  18 years with diabetes.  These objectives encompass more of the 

ADA treatment guidelines and make this study unique to the others found.  Studies with all or 

most of the same objectives as this study were not found.    

 Diabetes mellitus is a chronic disease that can lead to devastating secondary 

complications reducing quality and length of life as well as increasing medical costs for the 

patient and society.  These complications can be prevented or postponed with adherence to 

preventative measures outlined in the ADA diabetes management guidelines.6  The ADA has 

evidenced based guidelines for the management of diabetes and related co-morbidities that are 
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well documented.  It is therefore important to determine the compliance level with the ADA 

recommendations. 

 

Literature Supporting Each Objective 

Hemoglobin A glycosylated (HgA1c) is a reliable index that reflects the patient’s control 

of their blood glucose.  Achieving adequate HgA1c levels2 and tight blood glucose control, 

sustained over time as measured by HgA1c7 slows the development of diabetes-related long-term 

complications.  A full percentage point reduction in HgA1c level was found to reduce 

complications by 35%, diabetes-related deaths by 25%, myocardial infarctions by 18%, and 

reduced all cause mortality.8  The ADA recommends that an HgA1c test be performed at least 

two times a year in patients who are meeting treatment goals and quarterly in patients whose 

therapy has changed or who are not meeting glycemic goals.  HgA1c levels should be kept  7% 

for most people with diabetes and < 6% for individual patients as appropriate.2  In the Beaton et 

al study which evaluated 7,114 patients, 72% of hospitalized adults with diabetes were treated 

for glycemic control, and of those that received medication only 29% were at goal for HgA1c  

7%.5 

Persons with diabetes are at a 25% increased risk of coronary heart disease than the 

general population.  The Scandinavian Simvastatin Survival Study found that reducing LDL to   

100 mg/dL cholesterol with a statin in patients with diabetes decreases death from heart attacks 

by approximately 42% and decreases chance of nonfatal heart attack by 37%.9  Simvastatin 

treatment reduced cardiovascular disease-related hospitalizations by 40%, and reduced total 

hospital days by 55% in patients with diabetes.10  Achieving the ADA cholesterol goals has been 

shown to increase life expectancy by 3 to 3.4 years in males and 1.6 to 2.4 years in females.11  
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Specifically using atorvastatin has been shown to delay acute coronary events in high risk 

patients with diabetes.12  Overall, long-term statin use in patients with diabetes has been shown 

to reduce mortality rates more than glycemic control or any other treatment.13  The ADA 

recommends a goal total cholesterol of  135 mg/dL and goal LDL  100 mg/dL.  A 30-40% 

reduction in LDL with statin therapy is recommended for those patients over 40 years old.2 

Beaton et al found that 28% of adults with diabetes were treated with cholesterol lowering 

medications, and of those being treated, only 32% were achieved the goal LDL  100 mg/dL.5 

Both males and females with diabetes have a 2 to 4 fold increased risk of death from 

complications of cardiovascular disease.14  It has been shown that using aspirin, 75-325 mg/day, 

decreases myocardial infarction by approximately 30% and stroke by about 20%.2  The ADA 

suggests daily aspirin use in all adult patients with diabetes and macrovascular disease.  Both the 

ADA and the American College of Chest Physicians recommend aspirin as primary prevention 

in all persons with diabetes  40 years old, unless contraindications exist.2, 14, 15  Unfortunately, 

studies have shown that patients with diabetes are not always on antiplatelet therapy, despite 

their high cardiovascular risk.  For example, a 2001 study of patients age 35 and older with type 

II diabetes, reported only 40% of the patients with diabetes as a risk factor were taking a daily 

aspirin.16   

Uncontrolled hypertension increases the risk of nephropathy, which is a major 

complication of diabetes mellitus.  Twenty to forty percent of patients with diabetes will develop 

diabetic nephropathy, which is the leading cause of end-stage renal disease in the United States.  

Even a mild increase in blood pressure can cause kidney disease to worsen.2  It has been shown 

that each 10-mmHg decrease in mean systolic blood pressure was associated with a reduction in 

risk of 12% for any diabetes related complications, 15% for deaths related to diabetes, 11% for 
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myocardial infarction, and 13% for microvascular complications.17  ACE-Is have been shown to 

slow progression of nephropathy and also lower blood pressure in all patients with diabetes.18  

The progression from microalbuminuria to macroalbuminuria has been shown to decrease when 

using either an ACE-I or an ARB.  ACE-Is unlike ARBs, have been shown to delay mortality in 

patients with diabetes.19  The ADA recommends that if hypertension cannot be managed with 

lifestyle changes, an ACE-I should be started.2  Treatment with an ACE-I or an ARB is 

recommended in diabetes with microalbuminuria with or without underlying hypertension.19  

Beaton et al found that 64% of adults with diabetes were treated for blood pressure control, and 

of those that received medication treatment, 40% were at goal for systolic blood pressure  130 

mmHg.5  Another study of adults with diabetes and hypertension from an outpatient medical 

center of the Department of Veteran Affairs, showed that 19% were not on any antihypertensive 

medication, but 62% of the patients treated were receiving an ACE-I or ARB.20 

Patients with diabetes are at risk for complications, hospitalizations, and death from 

influenza and pneumococcal disease.  For this reason, the PPV immunization is an important part 

of preventive services in patients with diabetes.21  In one study by Heymann et al, patients with 

diabetes  65 years old that were vaccinated showed a 12.2% decrease in rate of 

hospitalization.22  The National Health Objectives for 2010 set a goal of 90% for pneumococcal 

vaccination coverage among non-institutionalized persons aged  65 years and 60% coverage 

among non-institutionalized persons aged 18-64 years who have risk factors (e.g. diabetes) for 

complications from infections.23  The ADA recommends PPV immunization as an intervention 

because it is low risk, low cost, and may have a moderate to substantial impact on the care of 

people with diabetes.21  Heymann et al found vaccination rates were only 48.8% among 15,556 

patients with diabetes included in the study population.22  The Centers for Disease Control 
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reports that pneumococcal vaccination was at a mean percentage rate of 64.2% when studying 

high risk populations across the United States in 2004.23   

 The justification of aggressive and comprehensive diabetes management is well 

documented.  Beaton et al determined that more aggressive glycemic, lipid, and blood pressure 

management are needed in order to improve the care of the patient population.5  Studies have 

determined that implementing interventions can increase the compliance levels with the ADA 

recommendations.6, 24, 25  Nilasena et al developed a system of computer-generated reminders for 

diabetic preventive care.  The system was used in outpatient clinics of internal medicine 

residents.  The study results showed that system flagged on average 13 out of 21 possible items 

per patient.6  A computer-generated reminder system similar to the one described above may 

help to increase the compliance rate among physicians.   

Another way to increase compliance is through patient education.  One randomized, 

prospective study was conducted on 165 patients who had type II diabetes, hypertension, and 

hyperlipidemia.  The patients were randomly divided into a standard consultation (SC) program 

and a patient participation (PP) program.  Patients in the SC group attended eight standard 

consultations visits.  Patients in the PP group attended one additional consultation per year and 

two 2-hour teaching sessions.  The education sessions discussed how to control modifiable risk 

factors, which included a lifestyle modification plan and a fitness program, and instruction to 

monitor blood pressure and laboratory results in order to achieve goal blood pressure, LDL 

cholesterol, and HgA1c.  Throughout the study period blood pressure, LDL cholesterol, and 

HgA1c, were lower in the PP than in the SC patients.  Well educated and motivated patients 

were more successful in obtaining and maintaining ADA goals, which results in less 

complications.25 
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Knowledge Gap / Clinical Importance

Hospitalization may be an opportune time to make medication adjustments in patients 

with diabetes.  Even if the patient was admitted with a diagnosis unrelated to their diabetes, this 

may be an advantageous time to re-examine adherence to the ADA guidelines for diabetes 

management and the management of diabetes-related risk factors.  Projects such as this 

conducted at a specific institution may benefit the patients, pharmacy, nursing, and/or medical 

staff because this baseline data can be used as a guide in making decisions concerning provider 

education and future clinical services provided by that institution.  Education that focuses on 

helping providers target high risk patients may be needed in order to increase compliance.  

Clinical services such as, preprinted orders or chart reminders, to notify providers that certain 

therapies need to be implemented in their patients, may also increase compliance.  The data may 

also aid other researchers in determining where implementation concerning compliance with 

ADA recommendations is needed.  The purpose of the study was to determine current 

compliance rates in; cholesterol management, stroke prevention, ACE-I/ARB utilization, blood 

glucose management, and PPV, and use this information to identify areas needing improvement. 
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METHODOLOGY

Research Design, Setting, Patient Population

This retrospective, non-interventional, chart review took place at a 760 bed, tertiary care, 

teaching hospital.  A computer-generated list of patients with diabetes ICD-9 codes 250.0 

through 250.9 was obtained.  All adult patients,  18 years old, consecutively discharged from a 

general medical unit, beginning April 1, 2006 were included until data on 100 patients were 

collected.  Exclusion criteria included gestational diabetes, hospital admission < 3 days, and 

death prior to discharge.  

Data Measurements 

All data collected were available from the computerized patient medical records 

(Meditech): the dictated history and physical, dictated discharge summary, dictated physician 

consults, pharmacy medication records, and laboratory records.  The following patient 

characteristics were collected: age, gender, height, weight, serum creatinine (SCr), creatinine 

clearance (ClCr), attending physician, diabetes-related physician consult, type of diabetes, and 

length of hospital stay.  The following measurements related to the study objectives were 

collected: blood glucose, cholesterol management, stroke prevention, ACE-I/ARB utilization, 

and PPV immunization.  See data collection tool, Appendix A.   

(1) Blood glucose management 

These measurements could have been documented in the actual hospital labs or 

dictated in the history and physical, discharge summary, or any consults.  

HgA1c obtained within the last 3 months 
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Numbers of patients with HgA1c  7% 

Utilization of oral diabetes medications/insulin; patient was considered to be taking a 

diabetes medication if it was listed as a home medication, discharge medication, or 

administered during hospitalization.  

Possible contraindications or precautions against use of the particular diabetes 

medication the patient was receiving:26  

a) Glyburide – allergy, intolerance, ClCr < 50ml/min 

b) Glimepiride – allergy, intolerance, ClCr < 25ml/min, severe hepatic impairment 

c) Glipizide – allergy, intolerance, ClCr < 10ml/min, severe hepatic impairment 

d) Nateglinide & Repaglinide – allergy, intolerance, moderate to severe hepatic 

impairment, concurrent sulfonylurea use, ClCr < 10ml/min 

e) Metformin –  Allergy; intolerance; SCr > 1.4 in females or > 1.5 in males; ClCr 

<60ml/min; lactic acidosis; heart failure; radiographic contrast media within 24 

hours; liver failure 

f) Rosiglitazone/Pioglitazone – allergy; intolerance; jaundice, ALT > 2.5 upper 

normal limit, congestive heart failure 

g) Acarbose/Miglitol – allergy; intolerance; irritable bowel disease; colonic 

ulceration, partial intestinal obstruction; ClCr < 25ml/min 

h) Exenatide / Pramlintide – allergy; intolerance; gastroparesis 

i) Insulin – allergy; intolerance 

(2) Cholesterol management 

These measurements could have been documented in the actual hospital labs or 

dictated in the history and physical, discharge summary, or any consults.   
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Total and LDL cholesterol documented  

Number of patients with total cholesterol  135 mg/dL 

Number of patients with LDL cholesterol  100 mg/dL 

Utilization of cholesterol lowering medications; patient was considered to be taking a 

cholesterol lowering medication if it was listed as a home med, discharge med, or 

administered during hospitalization.   

Possible contraindications or precautions against use of cholesterol lowering 

medications such as allergy, intolerance, patient is already at cholesterol goal without 

drug therapy, acute/chronic liver failure, unexplained persistent elevations of serum 

transaminases, drug-induced rhabdomyolysis, pregnancy, lactation, and others.26  

(3) Stroke prevention 

These measurements could have been documented in the actual hospital labs or 

dictated in the history and physical, discharge summary, or any consults.   

History of angina, ischemic stroke/TIA, and/or myocardial infarction, regardless of 

age, secondary prevention was noted.  

Primary prevention was deemed recommended if the patient did not qualify for 

secondary prevention and was at least 40 years of age.   

Utilization of antiplatelet therapy; patient was considered to be taking a antiplatelet 

lowering medication if it was listed as a home med, discharge med, or administered 

during hospitalization.   

Possible contraindications or precautions against use of antiplatelet therapy such as 

allergy, intolerance, severe renal failure, ClCr < 10ml/min, already receiving warfarin or 

other antiplatelet therapy, thrombocytopenia, heavy ethanol use, active bleeding, 
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gastrointestinal bleed / peptic ulcer disease within 1 year, acquired or inherited bleeding 

disorders, severe liver failure, anticipated surgery, pregnancy, lactation, and others.26 

(4) ACE-I / ARB utilization 

These measurements could have been documented in the actual hospital labs or 

dictated in the history and physical, discharge summary, or any consults.   

Utilization of ACE-I/ARB therapy; patient was considered to be taking a blood 

pressure lowering medication if it was listed as a home med, discharge med, or 

administered during hospitalization.   

Possible contraindications or precautions against use of ACE-I or ARB such as 

allergy, angioedema, intolerance, hypotension, hyperkalemia, ACE-I/ARB-induced 

cough, bilateral renal artery stenosis, ACE-I/ARB-induced acute renal failure, 

existing renal failure, ClCr < 10ml/min, pregnancy, lactation, and others.26 

Presence of documented nephropathy or proteinuria as documented through overnight 

urine collection with albumin > 20 mcg/min, early morning spot urine 

albumin/creatinine ratio > 30, albumin excretion rate > 30 mcg/min, urine analysis 

positive for protein, or diagnosis documented in a dictated portion of Meditech.27 

(5) Pneumococcal polysaccharide 

These measurements could have been documented in the actual hospital labs or 

dictated in the history and physical, discharge summary, or any consults. 

PPV immunization documented in Meditech or offered and/or administered during 

hospitalization was noted.  

Possible contraindications or precautions against PPV such as allergy, intolerance, 

receiving immunosuppressive therapy.26 
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Patient Confidentiality and IRB Approval 

To access computerized data and patient charts, the patient name was necessary. After 

obtaining the computer-generated pharmacy report, each patient was assigned a sequentially 

generated identification number for study identification.  A master list of patient names, account 

numbers and study identification numbers was kept as a hard copy, in a locked cabinet in the 

pharmacy department. We did not maintain an electric copy.  All data collection forms and 

electronic data spreadsheets used the study identification number only and did not contain any 

patient names, account numbers, or other identifying information.  Data collection forms were 

also stored in a locked cabinet.  Electronic data spreadsheets were password protected.  This 

project was approved by Wichita State University’s Institutional Review Board, and the Wichita 

Medical Research and Education Foundation Institutional Review Board. 

Data Analysis

 Data were analyzed using Microsoft Excel.  Descriptive data were reported using means 

+ standard deviation or percentages as appropriate.        
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RESULTS

Of the 100 patients reviewed, 59% were females; 96% had Type II DM; mean age was 

70.49  12.78 years; and average length of hospital stay was 7.38  3.88 days.  See Table 1 for 

patient characteristics.      

Table 1: Patient Characteristics
Characteristic Result, n = 100 
Percentage of females 59% (59/100) 
Percentage of with Type II DM 96% (96/100) 
Mean age (years) 70.49  12.78 
Mean length of hospital stay 7.38  3.88 
Means reported as mean  standard deviation.

   Percentages are reported as % (number positive for measurement / total number evaluated)

 The percentage of patients with a documented HgA1c within the last three months was 

57%.  Of those with HgA1c documented, 56% (32/57) were at the recommended goal HgA1c of 

 7%.  The mean HgA1c documented was 7.48  1.97 %.  A majority, 95%, of the documented 

HgA1c values were actual lab results, only 5% were found in dictated areas of patient records.  

The mean number of diabetes medications per patient (multiple insulin orders counted as one 

medication) was 1.6  0.86.  Five patients were diet controlled.  Fifty-eight percent of patients 

were taking oral medications; of these, 24% (14/59) had contraindications to at least one of their 

prescribed oral diabetes medications.  All of these contraindications were based on renal 

dysfunction as determined by the calculated ClCr.  Metformin was contraindicated in 11 patients, 

glyburide was contraindicated in six patients, and glipizide was contraindicated in one patient.  

Several were on both metformin & glyburide with ClCr < 50ml/min, making both of these agents 

contraindicated.  This is why the total number of contraindications, 17, exceeds the number of 

patients, 14, to have contraindications.  See Table 2 for blood glucose management results.  
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Table 2:  Blood Glucose Management Results 
Measurement Result, n=100 
Patients with HgA1c documented within last 3 months 57% (57/100) 

Mean HgA1c level reported/documented 7.48  1.97 
Percentage of HgA1c levels at goal,  7% 56% (32/57) 

Mean number diabetes medications per patient a 1.6 ± 0.9 
Percentage of patients prescribed no medications 5% (5/100) 
Percentage of patients prescribed 1 medications 48% (48/100) 
Percentage of patients prescribed 2 medications 31% (31/100) 
Percentage of patients prescribed  3 medications 16% (16/100) 

Patients prescribed oral diabetes medications 59% (59/100) 
Percentage of patients with at least one contraindication to a 

prescribed oral medication 24% (14/59) 
a Multiple insulin orders counted as one medication
Means reported as mean  standard deviation. 
Percentages are reported as % (number positive for measurement / total number evaluated)

Total cholesterol was documented in 42% of the patients; of these, 50% (21/42) were at 

the recommended goal,  135 mg/dL.  Mean total cholesterol was 140.24  36.64 mg/dL.  Only 

42% of patients had an LDL cholesterol documented within the last six months.  Of these, 76% 

(32/42) were at the recommended goal,  100 mg/dL.  Mean LDL cholesterol was 82.12  27.53 

mg/dL.  All of the documented cholesterol levels were actual lab results.  Forty-eight percent of 

patients were prescribed a cholesterol lowering medication.  Forty-one patients were taking a 

statin alone; one patient was taking a fibrate alone; five patients were taking a statin plus 

ezetamibe; and one patient was taking a statin plus a fibrate.  See Table 3 for cholesterol 

management results.  

Table 3: Cholesterol Management Results 
Measurement Result, n=100 
Percentage of patients with total cholesterol documented within last 6 months 42% (42/100) 

Mean total cholesterol (mg/dL) 140  37 
Percentage total cholesterol at goal,  135mg/dL 50% (21/42) 

Percentage of patients with LDL doc within last 6 months 42% (42/100) 
Mean LDL (mg/dL) 82  28 
Percentage LDL reported at goal,  100mg/dL 76% (32/42) 

Percentage of patients taking  1 cholesterol lowering med 48% (48/100) 
Means reported as mean  standard deviation.
Percentages are reported as % (number positive for measurement / total number evaluated)
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All study patients met criteria for either primary or secondary stroke prevention.  Fifty-

eight percent of patients met the criteria to receive primary stroke prevention with aspirin due to 

age and a history of diabetes.  Secondary prevention was indicated in 42% of patients due to a 

history of angina (present in 30% of total patients), previous stroke or TIA (22%), or history of 

MI (24%).  A majority of patients, 75% were prescribed appropriate stroke prevention.  See 

Table 4 for stroke prevention results.    

Table 4:  Stroke Prevention Results 
Measurement  Result, n=100 
Percentage of patients needing stroke prevention   100% (100/100)  
Percentage of patients receiving appropriate stroke prevention 74% (74/100) 
Percentage of patients without appropriate stroke prevention 26% (26/100) 
Percentage of patients prescribed daily aspirin alone 25% (25/100) 
Percentage of patients prescribed clopidogrel alone 7% (7/100) 
Percentage of patients prescribed aspirin + clopidogrel 22% (22/100) 
Percentage of patients on other stroke prevention combinations 10% (10/100) 
Percentage of patients with documented contraindications or 

justification not to be receiving stroke prevention  11% (11/100) 

Means reported as mean  standard deviation.
Percentages are reported as % (number positive for measurement / total number evaluated)

 

ACE-I/ARB therapy was deemed appropriate in 69% of patients.    Four patients not 

taking an ACE-I/ARB had contraindications against use, therefore therapy was considered 

appropriate in these four patients.  The percentage of patients taking either an ACE-I or ARB 

was 64%; of these, 41% were taking an ACE-I, 21% were taking an ARB, and 2% were taking 

both an ACE-I and an ARB.  Of the 31% of patients who were not taking an ACE-I/ARB, but 

should have been; 45% (14/45) had protein in the urine as revealed by a urine analysis; 26% 

(8/31) had a negative urine analysis on record, and 32% (10/31) did not have a urine analysis on 

record, therefore presence of microalbuminuria could not be confirmed or denied.  See Table 5 

for ACE-I/ARB utilization results 
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Table 5: ACE-I/ARB Utilization Results
Measurement Result, n=100 
Percentage of patients prescribed an ACE-I and/or ARB 
      Percentage of patients prescribed an ACE-I 
      Percentage of patients prescribed an ARB 

64% (64/100) 
41%(41/100) 
21% (21/100) 

      Percentage of patients on ACE-I + ARB 2% (2/100) 
Percentage of patients with appropriate ACE-I/ARB therapy 70% (70/100) 
Percentage of patients with documented protein in urinea 47% (47/100) 

a Presence of microalbuminuria could be neither confirmed n or denied in 10 patients.
Means reported as mean  standard deviation.
Percentages are reported as % (number positive for measurement / total number evaluated)

 

PPV status was documented in 82% of patients.  Of patients with a documented PPV 

status, 59% (48/82) were documented as current, 32% (26/82) were documented as needing 

vaccinated, and 10% (8/82) were documented as “unknown”.  Twenty-six patients were 

identified and documented as needing vaccination, however, only 10 of these 26 patients, 38% of 

eligible candidates were vaccinated in the hospital.  See Table 6 for PPV immunization results.     

Table 6:  PPV Immunization Results
Measurement Result, n=100 
Percentage of patients with PPV status documented 82% (82/100) 

Percentage of patients documented as current 59% (48/82) 
Percentage of patients documented as NOT current 32% (26/82) 
Percentage of patients documented as status “unknown” 10% (8/82) 

Percentage of eligible patients vaccinated this hospitalization 38% (10/26) 
Percentage of patients administered PPV this hospitalization 10% (10/100) 
Means are reported as mean + standard deviation.

  Percentages are reported as % (number positive for measurement / total number evaluated)

 17



DISCUSSION

The patients in our study were found to have a higher rate of compliance than found in 

the literature regarding blood glucose management, cholesterol management, stroke prevention, 

and ACE-I/ARB utilization.  In our study, 56% of patients with a documented HgA1c were at the 

recommended goal  7% as compared to 29% in the 2004 Beaton et al study.5  In our study 76% 

(32/42) of patients with a documented LDL were at the recommended goal  100 mg/dL as 

compared to 32% in the Beaton et al study.5  The patients in our study were also found to have a 

higher rate of compliance than found in the 2001 Percell et al study.  In our study 75% of 

patients were receiving appropriate stroke prevention therapy as compared to 40% in the Percell 

et al study.16  A study of adults with diabetes and hypertension from an outpatient medical center 

of the Department of Veteran Affairs, showed that 62% of patients being treated with 

antihypertensives were receiving an ACE-I or ARB as compared to 64% in our study.20  

Although 64% of patients were receiving ACE-I/ARB therapy, 70% were deemed appropriate 

because 6 patients had contraindications against use of an ACE-I/ARB.  Measures of 

appropriateness were not provided in the VA study.   

The patients in our study were found to have a lower rate of compliance than reported by 

the Centers for Disease Control.  In our study, 59% of patients were documented as “current” 

upon admission to the hospital as compared with a 49% vaccination rate reported by Heymann et 

al and a 64% national mean reported by the Centers for Disease Control in 2004.22,23  Adding in 

the 10 additional patients receiving vaccination during hospitalization, the rate of patients in 

compliance at discharge was 69%.   
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Study Limitations 
ADA guidelines are based on best clinical evidence and expert opinion.  There may be 

instances in which the best and most appropriate treatment for an individual patient falls outside 

those treatment guidelines.  The medications that are recommended by the ADA in treatment or 

prevention of risk factors associated with diabetes are themselves associated with certain risks, 

costs, and side effects and may not be in the best interest of every patient.  This study was not 

able to identify all such instances.  For example, a patient may have been trialed on a statin 

medication a few years prior to hospital admission but was unable to continue the medication 

because of intolerable side effects or perhaps costs.  If this reasoning was not documented in the 

dictated history and physical, it would have been unknown to the investigators.  Cases where the 

omission of a recommended medication may be justified were investigated and documented if 

found.  For example, cases of documented drug allergy, intolerance, side effect, or patient 

preference were documented.   

Clinical Significance

Hospitalization is an opportune time to make medication regimen changes and review 

efficacy of the patient’s overall diabetes management.  Considering the high prevalence of DM 

in hospitalized patients and the high level of incomplete compliance found in this study, 

healthcare providers should consider implementation of clinical programs and clinical education 

designed to improve compliance with the ADA monitoring and treatment goals.  Because of 

limited healthcare resources, future research should identify areas of high non-compliance and 

identify those clinical programs and education that are most effective at altering prescribing 

practices. 
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Conclusion

A high percentage of hospitalized patients were not in full compliance with the ADA 

monitoring and treatment guidelines.  Healthcare providers should consider implementation of 

clinical programs and clinical education designed to improve compliance with the ADA 

monitoring and treatment goals.   
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APPENDIX A:  Data Collection Tool 
Pt DUE 
Number: Gender:     M     F Age (yr): Height (inches): Weight (kg):

LOS (days): Unit: Discharge SCr: Discharge ClCr:

Diabetes Type:
Type I     Type II 

Diabetes Diagnosis made:
New diagnosis               
this admission             Unknown 

Attending: Consult to
manage DM: 

Allergies:

Compliance Issues (describe):

HgA1c w/i last 3 mos:   Y     N Dictated / Actual HgA1c
Result: HgA1c 7%: Y   N

Diabetes Medication(s):
Possible Contraindications (CI) or Precautions (P) against use. 
(Circle all that apply only for those medications the patient is actually
taking.)

�  Glyburide No CI/P allergy; intolerance; ClCr < 50ml/min  
�  Glimiperide No CI/P allergy; intolerance;   
�  Glipizide No CI/P allergy; intolerance; ClCr < 10ml/min; severe hepatic impairment  
�  Nateglinide 
�  Repaglinide No CI/P allergy; intolerance; moderate to severe hepatic impairment, ClCr < 10ml/min  

�  Metformin No CI/P Allergy; intolerance; SCr>1.4(females) or >1.5(males); ClCr<60ml/min; lactic 
acidosis; heart failure requiring Rx treatment; radiographic contrast media; 
liver failure 

 

�  Pioglitazone  
�  Rosigitazone No CI/P allergy; intolerance; jaundice, ALT > 2.5 upper normal limit, edema  

�  Acarbose 
�  Miglitol 

No CI/P allergy; intolerance; irritable bowel disease; colonic ulceration, partial 
intestinal obstruction; ClCr < 25ml/min 

 

�  Exenatide No CI/P allergy; intolerance; gastroparesis  
�  Pramlintide No CI/P allergy; intolerance; gastroparesis  
�  Insulin No CI/P allergy; intolerance  
Describe CI/P
Identified Above:

 

Total Chol Level: Y     N Dictated / Actual Total Chol
Result: Total  135: Y   N

LDL Chol Level: Y     N Dictated / Actual LDL Chol
Result: LDL  100: Y   N

Cholesterol Lowering Med: If NOT on a cholesterol lowering medication, why not? 
�  Statin  Allergy / Intolerance  exists?  Describe: Y    N Notes: 
�  Fibrate  Total / LDL Cholesterol already at goal 

without therapy? Y    N 

�  BA Binder  Acute/chronic liver failure; elevated 
ALT? Y    N 

�  Ezetimibe  History of drug-induced rhabdomyolysis? Y    N 
�  Niacin  Pregnancy / Lactation? Y    N  
�  Other (list): 
  Other?  Describe. 

 Y    N  
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Mark “secondary prevention” of any of the
following are present, regardless of age.

Circle Secondary       Primary             None, patient 
  One:   Prevention       Prevention        is < 40 years 
old

 

History of angina  Y     N (Note: if patient does not qualify for secondary prevention, 
History of ischemic stroke/TIA  Y     N and is at least 40 years old, mark “primary prevention”. 
History of myocardial infarction  Y     N  
 
Antiplatelet Medication(s):  If NOT on ASPIRIN, why not? 
�  Aspirin   Allergy / Intolerance exists?  Describe: Y     N 
    
�  Clopidogrel / Ticlopidine  Severe renal failure, ClCr < 10ml/min? Y     N 
  Receiving warfarin / other AP therapy? Y     N 
�  Dipyridamole  Thrombocytopenia, PLT < 100? Y     N 
  Heavy ethanol use > 3 drinks/day? Y     N 
�  Other (list):  Active bleeding? Y     N 
  GI bleed / PUD within last year? Y     N 
Notes:  Bleeding disorders? Y     N 
 Severe liver failure? Y     N
 Anticipated surgery? Y     N
 Pregnancy / Lactation? Y     N
 Other?  Describe: 

 
Y     N

ACE-I/ARB Medications(s): If NOT on ACE-I/ARB medication, why not?
�  ACE-inhibitor 
 

 Allergy / Intolerance exists?  Describe: Y     N

�  ARB  History of angioedema from any cause? Y     N
Hypotension Y     N

�  Other Antihypertensives (list): Hyperkalemia Y     N
History of ACE-I/ARB-induced cough? Y     N
Bilateral renal artery stenosis? Y     N
Pregnancy / Lactation? Y     N
Renal failure, ClCr < 10ml/min? Y     N
Other?  Describe: 
 

Y     N

Microalbuminuria
Present?

 Y     N 

     U 

 

Check all that apply: �  Other(describe):
�  Overnight urine collection > 20 mcg/min 
�  Early morning spot urine alb/creatinine ratio > 30 
�  Albumin excretion rate > 30mcg/min 
�  Urine analysis positive for protein 
�  Diagnosis documented in dictation      
 

PPV immunization status documented?  Y  N PPV offered this hospitalization?  Y  N    

PPV immunization status current?  Y  N   U PPV administered this
hospitalization?  Y  N 
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