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Coronary Heart Disease Impairment and Patients’ Ability to Afford and
Access Prescription Drugs
Stephen Morewitz, Stephen Morewitz, Ph.D., & Assocs, IL & CA, Buffalo Grove, IL
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Introduction: Ability to pay influences access to hospital and physician services. However, more
data are needed to evaluate patients? ability to pay and access prescription drugs.. This is
especially needed for elderly patients with chronic diseases who frequently need multiple
prescription drugs but who are on fixed incomes that limit their ability to pay for these essential
prescription drugs. One important question is which factors influence the extent to which
coronary heart disease patients with heart disease impairment in daily activities will not have
access to prescription drugs because they cannot afford these prescription drugs. Older
coronary heart disease patients with heart disease impairment, because they tend to be on
fixed incomes and require multiple prescription drugs on a regular basis, may be more likely
than younger coronary heart disease patients with heart disease impairment to not be able to
afford and have access to prescription drugs. Hypothesis: The following study tests the null
hypothesis that among coronary heart disease patients? with heart disease impairment, there
are no age differences in their ability to pay and access prescription drugs. Methods: The
results from the population-based 1998 National Health Interview Survey (N⫽30,534 adults)
were used. Descriptive and correlational procedures evaluated possible age differences among
coronary heart disease patients with heart disease impairment and their ability to pay and
access prescription drugs, after adjusting for income, race, gender, and other predictors.
Results and Conclusion: The null hypothesis was rejected. Older coronary heart disease
patients with heart disease impairment were more likely than younger coronary disease
patients with heart disease impairment to report that they did not buy needed prescription
drugs in the past 12 months because they could not afford the prescription drugs (r⫽.316,
p⬍.000, N⫽451). These age differences remained significant after controlling for income and
other predictor variables. Drug prescription policies should target older, coronary disease
patients with heart disease impairment, regardless of socioeconomic status, to facilitate better
access to drug prescriptions.

P2
Testing Scales of Medication Compliance in Chinese Immigrants Who Are
Taking Antihypertensive Medications
Wen-Wen Li, Anita L. Stewart, Erika S. Froelicher, University of California San Francisco,
San Francisco, CA
Background: Medication compliance (MC), often defined as taking at least 80% of prescribed
medications, remains a major concern in the control of hypertension (HPT) in the general US
population. However, little information is available about MC in Chinese immigrants with HPT.
Some scales of measuring MC are available by D. E. Morisky et al. that may be useful in studies
of Chinese immigrants. Objective: To present the psychometric properties of two scales for
measuring MC in Chinese immigrants with HPT. Design: Cross-sectional. Methods: We
modified Morisky’s earlier scale (Scale I) to convert dichotomous responses of yes/no to 1–5
ordinal scales and to add a 4-week time frame. We used Morisky’s more recent unpublished
scale (Scale II) as is with permission. Scale I asked if respondents forgot, missed, or carefully
took HPT pills in the past 4 weeks. Scale II asked if respondents forgot, missed, stopped, forgot
when traveling, took pills yesterday, had a reminder system to help take pills, stopped when
HPT was under control, or felt hassled about sticking to treatment. For both scales, a higher
score indicates a better MC. The two measures were administered in 200 Chinese immigrants
with HPT who were ⱖ 18 years old, taking Western HPT medications and able to speak
Mandarin. Findings: The mean (12.96⫾2.31) on Scale I was on the high side of the observed
range (3–15), indicating that respondents tended to report a high level of MC. The item-total
correlation (ITC) ranged from 0.36 to 0.56 and the Cronbach’s ␣ was 0.65. The % at floor was
low (1%) and that at ceiling was 38%. For Scale II, 4 items did not meet a minimum ITC of ⱖ
0.30. The remaining 4 items had a mean (3.30⫾1.00) on the high side of the observed range
(0 – 4); the ITCs ranged from 0.31 to 0.59; the Cronbach’s ␣ was 0.62. The % at floor was low
(4%) but % at ceiling was moderately high (55%). Conclusions: These two scales had a good
ITC range and an acceptable Cronbach’s ␣. The % at floor was low for both scales, indicating
that they can detect a negative change of MC for most respondents. The moderate ceiling effect
for both scales indicated that these scales can only detect a positive change for 50% to 60%
of respondents. These two scales need to be tested and modified in future studies to enhance
their applicability in Chinese immigrants with HPT.

P3
What is an Appropriate Measure for Medication Compliance in Chinese
Immigrants Who Are Taking Antihypertensive Medications?
Wen-Wen Li, Erika S. Froelicher, University of California San Francisco, San Francisco, CA
Significance: Medication compliance (MC), often defined as taking at least 80% of prescribed
medications, remains a major concern in the control of hypertension (HPT) in the general US
population. However, little is known about MC measures associated with blood pressure (BP)
control among Chinese immigrants. This study will provide important information about MC
measures in this population. Objective: To explore an appropriate MC measure in Chinese
immigrants with HPT. Design: Cross-sectional. Methods: We assessed four MC measures in
200 Chinese immigrants with HPT, recruited in the San Francisco Bay area. The inclusion
criteria were: A Chinese immigrant ⱖ 18 years old, taking Western antihypertensive
medications, and able to speak Mandarin. MC was measured in four ways: 1) the self-report
4-item MC scale, 2) the self-report 3-item MC scale, 3) 7-day recall and 4) pill count by the

investigator. BP was measured per the Joint National Committee VI standard procedure.
Findings: The proportion of BP control was 51%. The proportion of MC was 55% for the 4-item
MC scale and 75% for the 3-item MC scale. The proportion of MC by 7-day recall was 91%.
Over half (53%) did not bring in their medication(s) even after a reminder call was made on the
day before their appointment. Among those who brought in their medication(s), 73% of patients
had added their new refills to the old bottles resulting in an unreliable pill count. Conclusions:
The proportion of MC (55%) by the 4-item MC scale was consistent with the proportion of BP
control (51%); and this scale appears to be the most appropriate measure for MC in Chinese
immigrants with HPT. The 3-item MC scale and 7-day recall tended to overestimate MC. The
pill count method failed to estimate MC. The association between the 4-item MC scale and BP
control need further confirmation in Chinese immigrants with HPT.

P4
Determinants of Compliance with Statin Therapy in a Managed Care
Population
Setareh A Williams, John C O’Donnell, Rahul Sasane, Ken McDonough, AstraZeneca LP,
Wilmington, DE; Jennifer S Schultz, Ingenix Inc., Eden Prairie, MN
Methods: This retrospective analysis used claims data from a large, national, employmentbased independent practice association database. Subjects were identified based on the
existence of a filled prescription for statin therapy during the period of April 1, 1999 through
June 30, 2001. Subjects had to be ⱖ18 years of age, continuously enrolled in the health plan
for two years, and new users of statin therapy. Non-compliance was defined by a medication
possession ratio of ⬍80% for the duration of followup. Results: Of all subjects who met the
inclusion criteria, 58% (35,383 of 61,006) were males with an average age of 51 (S.D. 9.4).
According to the National Cholesterol Education Program (NCEP) Adult Treatment Panel (ATP)
III, approximately 35% (21,352 of 61,006) were at high-risk and 20% (12,201 of 61,006) were
at moderate-risk for CHD. As expected compliance with therapy decreased with followup and
was lowest at 12 months after initiation of therapy: 59.1% (36,041 of 61,006) were compliant
at 90 days, 47.5% (28,998 of 61,006) at 180 days, and 37.6% (22,935 of 61,006) at 365 days
of treatment. In addition, 11.9% (7,259 of 61,006) had only one filled prescription for a statin
drug during the follow-up period. The average medication possession ratio for all patients
during their treatment period was 0.80 (S.D. 0.38). According to the results of the multiple
logistic regression analyses for high-risk patients, older subjects (OR⫽1.03 OR; 95% CI:
1.02–1.03) and males (OR⫽1.42; 95% CI: 1.33–1.50) were significantly more compliant with
statin therapy as were patients with more baseline outpatient visits associated with
hyperlipidemia (OR⫽1.07; 95% CI⫽1.04 –1.09). Further, as the average copayment for statins
increased, there was a slight decrease in the likelihood of compliance (OR⫽0.99; 95% CI⫽
0.98 – 0.99). Conclusions: The results suggest that hyperlipidemia treatment in the managed
care setting needs further improvement, with special consideration to non-compliant patients.
Among subjects at high-risk of CHD, additional focus should be given to younger patients,
females, and those with fewer outpatient visits for hyperlipidemia treatment.

P5
Gender Disparities In The Use Of PCI In Patients With Acute Myocardial
Infarction In Pennsylvania
Christopher S Hollenbeak, Carol S Weisman, Steven M Ettinger, Penn State University- The
Milton S. Hershey Medical Center, Hershey, PA
Objective: ACC/AHA guidelines for the management of acute myocardial infarction (AMI)
support the recommendation of primary PCI as an alternative to thrombolytic therapy. The
purpose of this research was to determine whether there were gender disparities in the use of
primary PCI in Pennsylvania (PA) and whether outcomes were affected. Study Design:
Retrospective analysis of a statewide database. Multivariate analyses were performed using
binary logistic regression, controlling for relevant covariates. Retrospective matching on
propensity scores was performed using a “greedy” matching algorithm. Data were provided by
the PA Health Care Cost Containment Council and included 31,351 AMI patients at all acute
care hospitals in the state of PA during the year 2000. Population was stratified by gender to
identify disparities in treatment and outcomes. Findings: 10,170 (32.4%) AMI patients were
treated with PCI and 21,181 (67.6%) patients were medically managed. Across all patients,
women were significantly less likely to be treated with PCI than men (23.9% vs. 40%,
p⬍0.0001) and were more likely to die in the hospital (12.7% vs. 9.7%, p⬍0.0001). Restricting
the sample to patients treated at hospitals where PCI was available, women were significantly
less likely than men to receive this form of therapy (34.4% vs. 65.4%, p⬍0.0001). They were
also more likely to die when treated at hospitals offering PCI (10.1% women vs. 7.3% men,
p⬍0.0001). Disparities in treatment and outcomes were confirmed in multivariate analyses.
Controlling for age, race, severity of infarct and location and source of admission, women were
observed to have a 25% lower odds than men of receiving PCI (p⬍0.0001) regardless of the
availability of PCI. Propensity score methods to match 3,022 women who received PCI to 3,022
women who did not showed that women who received PCI were significantly less likely to die
during their hospitalization (2.4% vs. 10.7%, p⬍0.0001). Conclusions: In PA, women are less
likely to receive primary PCI for treatment of AMI. Women who received PCI experienced better
outcomes. These results suggest that morbidity and mortality associated with AMI in women
could be reduced by primary PCI. The reasons for the gender disparity in treatment require
further investigation.
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Medicare Coordinated Care Demonstration Project: Home Telemonitoring
for Heart Failure Patients
Kay Blum, Stephen S Gottlieb, University of Maryland, Baltimore, MD
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The purpose of this project is to decrease the cost of care for Medicare beneficiaries with heart
failure (HF). A key component of symptom management in HF is daily weight (WT)
measurement. Patients are routinely taught to weigh daily and record their WT calling their
provider or use a sliding scale of diuretic if weight increases more than 3 pounds overnight.
There are many reasons why patients either do not weigh or do not call a provider. They may
not understand, in spite of instruction, the significance of the weight change, they may not want
to bother the provider, or they may have difficulty contacting the provider for a variety of
reasons. This project randomly assigns patients to usual care vs equipping them with a special
scale, blood pressure (BP) cuff, rhythm monitor and modem that relay WT and BP through the
telephone lines to a central computer monitored by a nurse practitioner. The nurse can follow
vital signs, daily weights and heart rhythm intervening as needed to control volume and blood
pressure. Patients do not have to make judgments about whether the change is significant
enough to call a provider or try to make contact with the provider. Forty-eight patients, 16
women, 24 African-American, with a mean age of 72 years were enrolled in the monitored
group from 7/2002 through 12/2003. The number of days the patients transmitted WT and BP
during the 1st, 6th and 12th months of the program were counted and expressed as a percent
of 30 days. The WT was transmitted 85%, 75% and 66% respectively. BP was transmitted
77%, 67% and 63%. The numbers improved slightly when an adjustment was made for
patients who did not transmit because they were in the hospital or called as instructed to say
they were going out of town. First month WT and BP percentages were 93% and 80%
respectively. Many of the patients with poor compliance said they just forgot to weigh or to call
if they were going out of town. Since the failure to transmit is flagged for the monitor, they are
called and reminded improving compliance. Patients were less likely to transmit BP than WT
and the reasons are unclear although some have complained that the BP measurement is
uncomfortable.

event monitoring (EEM). The participants were a convenience sample of 109 of the 1184
ACCORD Vanguard enrollees. The primary measure of adherence was the mean percentage of
prescribed metformin taken during the 180 day monitoring period by EEM. The mean age was
63 years, 29% were female, 55% were White, 18% African American, 15% Asian, and 6%
Hispanic, which was similar to the overall Vanguard population. The mean time spent with a
study health educator at enrollment was 118 ⫹ 96 minutes. Of the 109 participants, 102 (93.6
%) reported only “all or almost all of the time” adherence, 6 (5.5 %) reported “some of the
time” at least once during the monitoring period, and 1 (0.9 %) reported “none of the time”
once. The mean percentage of prescribed pills taken by participants who reported taking
metformin all or almost all of the time was 81.0% ⫹ 25.4%, some of the time was 65.3% ⫹
35.8%, and none of the time was 19.0% (p⫽0.03). In linear regression analysis, the amount
of time spent with a health educator was the only significant predictor of adherence measured
by EEM. For each additional 30 minutes spent with the health educator, percent adherence by
EEM increased approximately 2% (p⬍0.01). Race was marginally significant (p⫽0.06), with
white participants having an adherence rate 9% higher than non-white participants. Age, sex,
educational level and entry HbA1c level did not predict metformin adherence. We conclude that
a self-report of taking “all or almost all” of the metformin corresponded to a mean of about
80% of prescribed pills. Time spent with a health educator at enrollment was a strong predictor
of increased adherence to the study metformin.

P10
The Effects of a Patient Education Tool on Knowledge and Cholesterol
Control in Outpatients being Managed for Hyperlipidemia
Ellis W Lader, Mid-Valley Cardiology, Kingston, NY; Julie K Simonson, Pfizer, Inc, New York,
NY; Martha Meyer, Paul M Reiter, Gary S Cohen, Dineshkant Parikh, Aneta K Dimova,
Mid-Valley Cardiology, Kingston, NY
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Background: Coronary artery disease is the major cause of death in the United States, and is
associated with elevated LDL cholesterol. Effective treatment for hypercholesterolemia is
available, but unfortunately, patient compliance with their prescribed regimen is often poor,
with non-compliance rates exceeding 50% in some studies. We created a tool to improve
compliance with a treatment regimen, and evaluated its effectiveness in a practice setting.
Methods: We designed a “report card”, indicating individual lipid goals based on NCEP III
guidelines, and including the current lipid profile, past values for comparison, and a physician
comment. Two physicians in the practice utilize these letters to communicate lipid values to
their patients, while the other three physicians communicate lipid values by telephone or at
office visits. After 1 year, the “report card” effectiveness was assessed in a sequential sample
of fifty patients from each physician, recording actual lipid levels and assessing several
measures of patient knowledge by questionnaire. Patients were included if their lipids were
being actively managed for the preceding year. Results: Fifty sequential patients from each of
the 5 physicians whose cholesterol was being actively managed for at least one year were
evaluated; 83 received the lipid report cards (group A), and 167 received their values either at
office visits or by telephone (group B). Mean age was 71 in group A and 69 group B (p⫽NS);
72% of group A and 52% of group B were male (p⫽0.002); 84% of patients in group A and
77% in group B had LDL goal of less than 100 mg/dl (p⫽NS). Mean LDL cholesterol was
88⫾20 mg/dl in group A, and 101⫾33 mg/dl in group B (p⫽0.0002). Knowledge of cholesterol
medications was 78% in group A and 65% in group B (p⬍0.05). Knowledge of degree of
control of cholesterol was 78% in group A and 55% in group B (p⫽0.001), while knowledge
of actual cholesterol values was 19% in group A and 8% in group B (p⫽0.01). Conclusion:
Utilizing a cholesterol “report card” to report patient lipid values and targets to patients may
improve knowledge, medication compliance, and ability to achieve NCEP goals; this may
translate into improved clinical outcomes. These findings will need confirmation in a
prospective, randomized trial.

P9
Validity and Predictors of Adherence to Metformin in a Multiracial Clinical
Trial
Karen L Margolis, Carrie Hildebrant, Hennepin County Medical Center, Minneapolis, MN;
Susan M Sereika, University of Pittsburgh, Pittsburgh, PA; Arnaud Bastien,
UMDNJ-RWJMS-Camden/ Cooper Health System, Cherry Hill, NJ; James F Lovato, Wake
Forest University School of Medicine, Winston-Salem, NC; Chuke Nwachuku, National Heart
Lung and Blood Institute, Bethesda, MD
The Action to Control Cardiovascular Risk in Diabetes (ACCORD) trial is comparing cardiovascular events in groups randomized to intensive vs. standard glycemic control (HbA1c ⬍6.0%
vs. ⬃7.5%). The primary measure of medication adherence is the response to the question:
“Are you taking the medication all or almost all, some, or none of the time?” This single ordinal
item was developed to minimize participant and staff burden, and was expected to be more
easily understood than a quantitative estimate (e.g. ⬎80%). In this ancillary study, self-reports
and predictors of metformin adherence over a period of 6 months were compared to electronic

P11
Degree of Dyslipidemia Control at the VA Loma Linda Healthcare System
Reza Taheri, Loma Linda University, Loma Linda, CA; Shane Elliot, VA Loma Linda
Healthcare System, Loma Linda, CA
Objective: To assess the extent of dyslipidemia control in patients at high risk* for
cardiovascular events in whom LDL goal is ⬍100mg/dL Methods: Laboratory and ICD-9
databases were merged in order to identify high-risk individuals and assess their cholesterol
indices. Results: One year search of the databases identified 9,875 patients with average age
of 66(⫾11) yrs and a M/F ratio of 9,591/284 who met the criteria. There was no fasting lipid
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panel (FLP) available for 38% of this population. Average Low Density Lipoprotein-Cholesterol
(LDL-C) was 109 mg/dL while the goal was not achieved in 3,233 (57%) patients with available
FLP. A total of 3,768 patients exceeded their non-High Density Lipoprotein-Cholesterol
(Non-HDL-C) goal of ⬍130mg/dL and 3,022 patients had HDL-C of ⬍40 mg/dL. Conclusion:
Even though the average LDL-C of 109mg/dL was not very alarming, over 57% of the patients
did not achieve their LDL-C goal. In fact 25% of the patients were far from their goal with
LDL-Cs exceeding 130mg/dL. Over half of the patients did not achieve their HDL-C goal and
about 2/3 did not reach their non-HDL-C goal. This indicates a substantial need for
improvement in the cholesterol indices of this high-risk group of the patients. Realizing the
potential limitations of a database search, utilization and merger of databases in larger
healthcare organizations provides an effective mean for assessment of degree of dyslipidemia
control as well as other chronic conditions. *Definition of high- risk: coronary heart disease,
peripheral vascular disease, abdominal aortic aneurysm, symptomatic carotid artery disease,
thrombotic cerebrovascular accidents and diabetes.

AVERAGE CHOLESTEROL VALUES
AVG (STDV)

Median

Total Cholesterol

189 (44)

184

LDL-C

109 (34)

106

HDL-C

42 (12)

40

Non-HDL-C

146 (41)

142

Triglycerides

206 (198)

159
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P12
Medication Adherence Among Patients with Chronic Kidney Disease
Samina Khan, Andrea Giomi, Michael Sim, Puneet Ghayal, Tufts New England Medical
Center, Boston, MA
Non-adherence to medical regimen is a major dilemma for health care. Patients with chronic
kidney disease have significant comorbidity, thus are subjected to multiple medications. We
studied the adherence to antihypertensive medication among 37 patients with chronic kidney
disease and hypertension. We designed a specific adherence questionnaire for our study, based
on current literature on adherence. Patients were enrolled during their routine clinic visit to
kidney and hypertension clinic. Adherence questionnaire was introduced to the patients by a
medical care provider. The mean age was 55⫾15, and 53% were females. Ischemic heart
disease was present in 27%, peripheral vascular disease in 15%, and diabetes in 45%. Mean
systolic blood pressure was 131⫾21 and mean diastolic blood pressure was 73⫾9. 45% of
patients were on ACE-inhibitors/ARBs, 48% on beta-blockers, 33% on calcium channel
blockers, 20% on alpha-blockers, and 52% were on diuretics. Of the total 45% were using
special pill-box. 55% of patients said that if they miss one medication, they are very likely to
miss other. 70% of the patients felt most comfortable when their physicians explain the use
and benefits of medications instead of other health care providers. 65% of patients were using
one or two medications over the counter and 13% were using at least one or two herbal
medications. On specific questioning for antihypertensive medication adherence, 65% of
patients said that did not miss any medication, and 80% claimed that they had taken the right
dose. Most common cause of missing medication was forgetfulness (45%). When a dose is
missed, 40% skipped it altogether, while 30% took it late. 42% of patients completely
understood the reasons and benefits of taking medication, 42% understood quiet a bit, and only
3% claimed that they did not understand it at all.We conclude that physicians should explain
the details of medications, than to defer it to other. All patients should routinely be questioned
about over the counter and herbal medications. Early dementia may be an underlying reason
for forgetfulness.

P13
Using a Pharmacy Claims Database to Analyze Medication Adherence
Trends in Patients Receiving Anti-Hypertensive Drugs
Angela Hilycord, Nancy Burns, SIHO, Columbus, IN; Tamara S Evans, Pfizer, Indianapolis, IN
Background: Medication non-adherence is a causative factor in hypertension-related morbidity and mortality. An awareness of adherence rates within a selected patient population may
assist in the identification of factors that can enhance adherence and thereby potentially
enhance treatment outcomes. Objectives: The objectives of this analysis were to evaluate and
compare adherence rates with anti-hypertensive drugs by medication category within a health
plan population. Methods: A prescription claims database of all anti-hypertensive medications
was retrieved for the period September 2001 through March 2003. De-identified data were
imported into Pfizer’s Standardized Therapy Adherence Research Tool (START®) for analysis of
medication adherence trends. Results: A total of 298 patients were evaluated. Patients
receiving either angiotensin receptor blockers (n⫽26) or calcium channel blockers (n⫽37) had
the longest average lengths of therapy at 221 and 202 days, respectively. Alternatively, patients
receiving clonidine had the shortest average length of therapy at 91 days followed by patients
receiving loop or thiazide diuretics. Patients receiving either loop or thiazide diuretics also
allowed the greatest number of days to lapse between prescription refills. For all antihypertensive medication groups, a downward trend in persistence was observed over time. Patients
taking calcium channel blockers, however, exhibited the best persistence with 86% of patients
remaining on therapy at month-seven and 70% of patients persisting with therapy at
month-eight. For each of the other antihypertensive medication groups, between 40% and 60%
of patients remained on therapy during the first six months of therapy. Conclusions: Adherence
to anti-hypertensive medications decreased over time with 40% to 60% of patients stopping
anti-hypertensive therapy prior to completing six months of medication. The cardiovascular
benefits are not realized if patients discontinue their medications prematurely. Based on these
results the health plan intends to enroll all patients receiving anti-hypertensive medications into
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a hypertension-specific disease management program to increase patients’ awareness on the
importance of medication adherence.

P14
Analysis of Medication Adherence in Members Receiving
Antihyperlipidemic Medications at a Small Midwest Health Plan
Deborah Bowers, Arnett Health Plans, Lafayette, IN; Gary W Buck, Pfizer, Brownsburg, IN
Background: Good adherence has been associated with improved cardiovascular outcomes in
post myocardial infarction patients and in those with hyperlipidemia. Many patients may not
receive morbidity and mortality benefits from their antihyperlipidemic therapy due to premature
discontinuation of medication or inadequate levels of treatment. Objectives: The objectives of
this analysis were to evaluate adherence rates and to compare National Cholesterol Education
Program (NCEP ATP III) low-density lipoprotein (LDL-C) goal attainment rates with antihyperlipidemic agents by drug class. Methods: Antihyperlipidemic prescription claims data and
LDL-C values from February 2002 through October 2002 were evaluated. Prescription and lab
data were de-identified and analyzed in Microsoft Access®and Pfizer’s Standardized Therapy
Adherence Research Tool (START®). This report represents an intent-to-treat analysis. Results:
Of the 352 members evaluated for adherence, persistence decreased over time, with less than
60% of members remaining on therapy after eight months of treatment. Within this population,
the antihyperlipidemic drug classes with the highest rates of adherence, as measured by
average length of therapy and possession ratios (PR) included niacin (165.0 days, PR⫽0.75)
and HMG Co-A reductase inhibitors or statins (165.3 days, PR⫽0.69). It should be noted that
the sample size with niacin was small (n⫽8) compared to the statins (n⫽276). The fibric acid
class (n⫽53) had an average length of therapy of 146.0 days with a PR⫽0.62, followed by the
bile acid sequestrants (n⫽15) with an average length of therapy of 102.0 days and a PR⫽0.47.
LDL-C goal attainment was assessed for 126 members with prescription claims within 15 to
45 days of their most recent LDL-C measurement. Overall goal attainment was 60.3%. Goal
attainment was greatest for members on monotherapy with statins (62.5%), followed by niacin
(50%) and fibric acids (30%). Conclusions: Statins remain the first choice of clinicians to treat
hyperlipidemia due to their positive effect on cardiovascular outcomes. This analysis showed
that statins provided greater member adherence. Future efforts regarding disease management
will focus on the importance of adherence to drug therapy.

P15
Effect of Limited English Proficiency on Compliance with Discharge
Medications by Patients with Cardiovascular Disease
Monica Lague-Wyman, Edna Esquer, Jorge Quiros, Debra McQuillen, Scripps Mercy
Hospital, San Diego, CA; C. H Beck, Scripps Foundation for Medicine and Science, San
Diego, CA; David J Shaw, Scripps Mercy Hospital, San Diego, CA
To determine the impact of limited English proficiency on compliance with discharge
medication, we studied 134 patients with cardiovascular disease (73 English Proficient (EP) and
61 Limited English Proficient (Spanish as primary language) (LEP)) at 48 –72 hours and 30 days
post discharge from hospital following admission for acute coronary syndrome, cardiac surgery
or congestive heart failure. Patients were scored on compliance with their entire discharge
medication list indicated by their physician; on whether there was reconciliation between the
list of preadmission medications and discharge medications; whether they received verbal
instructions on their medications; whether they received written instructions on their
medications; whether they received instructions in their preferred language; and whether they
were readmitted to the hospital or emergency department because of problems with
medication compliance. The results are shown below: We conclude that patients with limited
English proficiency are more likely to have problems with medication compliance at thirty days,
are more likely to have problems with reconciliation of their pre-admission and discharge
medication lists, and are less likely to receive written medication instructions and to receive
instructions in their preferred language. In an effort to improve medication compliance, we are
utilizing verbal and written instructions to patients in their preferred language; medication list
reconciliation; a fact communication sheet to outpatient physicians; medication access
screening ; and development of an electronic medication instruction translator to include
medication schedule, prescriptions and patient-friendly instructions.

Item

EP

LEP

Compliance at 48 –72 hours

49%

51%

Compliance at 30 days

65%

36%

Medication List Reconciliation

43.8%

25.0%

Verbal Instructions

87.7%

79.2%

Written Instructions

71.2%

6.3%

Instructions in Preferred Language

78.1%

8.3%

Hospital Readmission/Emergency Department Visit due
to compliance problem

12.3%

10.4%
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P16
Use of Pre-operative Beta Blockers in Patients Undergoing Coronary Artery
Bypass Surgery (CABG)
Marion Raflores, Nimesh Vesuwala, Hema Byrapuneni, Kofi Clarke, Western Pennsylvania
Hospital, Pittsburgh, PA; Kevin Lynch, Pfizer, Pittsburgh, PA
INTRODUCTION: Pre-operative beta-blocker therapy is associated with decreased mortality in
patients undergoing CABG. It reduces the incidence of post-operative atrial fibrillation, acute
coronary syndrome and other post-operative complications such as prolonged ventilatory
support, renal failure and stroke. In this study, we evaluated the use of pre-operative
beta-blockers in our own institution. METHODS: We conducted a retrospective study of patients
who underwent CABG at our institution between January 2001 and December 2002. Charts
were randomly selected from DRG codes. Data regarding age, sex, race and use of preoperative
beta-blocker were obtained from the anesthesia pre-operative evaluation records. Co-morbid
conditions mainly DM, CHF, HTN, CRI (Cr⬎2.0) and history of CVA were recorded. The access
program was used for analysis. Patients with incomplete records, allergy to beta-blockers,
severe COPD or cardiogenic shock were excluded from analysis. RESULTS: A total of 707
patients were included in this study. There were 490 males and 217 females. Mean age of
patients was 66.2 years SD⫹ 10.7, (age range 36 –92). Caucasians comprised 89% of
patients, 4.8% African American, 0.4% Indian. Co-morbidities include DM (34.3%), CHF
(11.0%), HTN (63.1%), CRI (4.4%) and CVA (9.3%). 73% of all patients received a beta-blocker
pre-operatively. On subgroup analysis, 68% of diabetics, 68% of patients with CHF, 72% of
hypertensives, 74% of patients with CRI and 76% of patients who had a previous CVA received
pre-operative beta-blocker. CONCLUSION: Pre-operative use of beta-blockers in patients
undergoing CABG in our institution is comparable to other institutions in Northern America.1
Implementing a pre-operative protocol may further improve administration of this medication
that has been shown to decrease mortality and operative complications associated with CABG.

contraindications since 1998. Pre-hospitalization FLP, when available, was used to adjust
starting statin dose. To determine the immediate and long-term impact on LDL-c, a
retrospective chart review was conducted over an 18-month period on 216 consecutive
hospitalized ACS patients without prior statin used. RESULTS: Of the 216 (154 men, mean age
64 years), 206 (96%) took statins as prescribed and 205 obtained their initial FLP on average
13 weeks (range 8 –36 weeks) following hospital discharge. Initial LDL-c results stratified by
starting statin dose (Simvstatin/equivalent: 40 – 80mg⫽ High; 20mg⫽ Moderate; 10mg⫽ Low)
are depicted in the table. Initial moderate hypertriglyceridemia (200 –500 mg/dL) was common
(28%), but statins were continued in all these patients most of whom had combined
dyslipidemia. TG ⬎ 500 mg/dL prompted reconsideration of statin therapy in just 3 (2%)
subjects. Patients were followed for mean 2.5 years during which time statin doses were
adjusted, usually just once, in 100 cases (49%) resulting in High, Moderate and Low statin
equivalent use in 66 (32%), 89 (43%), and 39 (19%), respectively; statins were discontinued
in just 11 (5%) including 5 of the 10 whose initial LDL-c was ⬍ 50 mg/dL. CONCLUSION:
Foregoing in-hospital cholesterol measurement in ACS patients prior to statin initiation
eliminates a logistic barrier, has few downsides, and yields superior immediate and long-term
LDL-c outcomes.

Initial LDL-c by Starting Statin Dose
LDL-c
(mg/dL)

Most recent
LDL-c
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High
(n⫽ 25)

Moderate
(n⫽ 165)

Low
(n⫽ 15)

All
(n⫽ 205)

All
(n⫽205)

0

10

0

10 (5%)

4 (2%)

50–99

14

120

9

143 (68%)

165 (80%)

100–129

11

28

3

42 (20%)

29 (14%)

0

7

3

10 (5%)

7 (3%)

⬍50
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Adherence to Statin Treatment Guidelines and 6-Month Survival in Patients
Following Percutaneous Coronary Intervention (PCI).

⬎130

David R Lowry, Mark G Midei, Michele B Loughrey, Vicki J Coombs, Sidney O Gottlieb,
Midatlantic Cardiovascular Associates, Baltimore, MD

Quality of Life and its Impact on Compliance Among Post-Myocardial
Infarction Patients

Background: The reduction of death and disability from cardiovascular disease is enhanced
with implementation of national treatment guidelines that include statins. The benefits of statins
have been established clearly in the secondary prevention of cardiovascular disease. However,
little is known about the potential benefit of implementation of statins on 6-month outcomes
following PCI. Methods: Baseline data was collected in 1,832 consecutive PCI patients. Patients
who survived to hospital discharge and completed 6-month follow-up were included in this
analysis. Trained nurses collected baseline data of the index hospitalization from medical chart
review. Variables included demographics, co-morbidities, procedural details, in-hospital
outcomes and statin status at discharge. Six month follow-up data was ascertained by
telephone interview and included cardiac morbidity and mortality, functional status and statin
compliance. Kaplan-Meier estimation and Cox proportional hazards modeling were used for
univariate and multivariate survival analysis. Propensity analysis was used in order to minimize
the bias inherent in the decision to prescribe statins. Results: 68% of the PCI patients received
statin therapy at hospital discharge. The Cox proportional hazards analysis revealed a
significant all-cause mortality benefit at 6-months associated with statins prescribed at hospital
discharge as per the national treatment guidelines (1.1% vs 4.2%: p⫽⬍0.001). Statin use was
an independent predictor of 6-month survival (p⫽0.001). Conclusion: Statin therapy at time of
hospital discharge for PCI patients was associated with a significant reduction in all-cause
mortality at 6-month follow-up. Early implementation of national treatment guidelines may help
reduce death rates from cardiovascular disease. Randomized clinical trials will be required to
determine if the administration of statins in the acute care setting is advantageous to survival.

Joshua Fogel, James A Fauerbach, Roy C Ziegelstein, David E Bush, Johns Hopkins
University, Baltimore, MD
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Variables

Hazard Ratio

95% CI

p value

Age ⬎ 75

2.00

1.00–4.01

0.05

CHF

2.02

0.97–4.20

0.06

PVD

2.44

1.19–5.00

0.015

Renal Failure

5.50

2.50–12.08

0.001

Beta Blocker

0.40

0.21–0.78

0.007

Calcium Blocker

0.33

0.14–0.79

0.013

Statins

0.31

0.16–0.61

0.001
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Superior Immediate and Longterm Outcomes in ACS Patients are Achieved
by Initiating Statin Therapy Without In-Hospital Cholesterol Measurement
Lisa Schwartz, Susan Kuca, Kathy Finstad, Stacy Brennan Gallagher, Carolyn DeMara, Diana
Hardcastle, Debra Clemetson, Pamela Lepore, Julie Sedlachek, John J Reusch, John A
Merenich, Kaiser Permenante, Denver, CO
INTRODUCTION: Current AHA guidelines recommend initiating statin therapy for hospitalized
patients with acute coronary syndrome (ACS) based on lipid (FLP) testing within 24 hours of
hospital admission. HYPOTHESIS: Initiating moderate dose statin without inpatient lipid testing
would safely improve LDL-c outcomes, decrease recidivism and increase compliance with AHA
recommendation for discharge on statin therapy. METHODS: Statin therapy was prescribed and
follow-up FLP scheduled for 8 –12 weeks post-discharge for all ACS patients without

Objectives: Compliance to cardiac risk-reduction recommendations among post-myocardial
infarction (MI) patients is an important predictor of mortality. Most investigators find depression
to be a major factor predicting poor compliance in post-MI patients. Quality of life (QOL) is
important to post-MI patients and only one cross-sectional study has examined the relationship
between QOL measures and compliance among post-MI patients. Hypothesis: We assessed
whether QOL prospectively predicts compliance among post-MI patients, even after considering
the effect of depression on compliance. Methods: Acute-MI patients (N⫽285) were administered questionnaires on QOL, depression, and compliance in-hospital and four months post-MI.
Multiple linear regression analyses separately examined cross sectional and prospective
relationships between compliance and both physical health and mental health QOL domains.
Each QOL domain was modeled as “compliance ⫽ QOL domain ⫹ depression.” We also
analyzed additional models that included the relevant covariates of age, gender, race, diabetes
status, prior MI, living alone, ejection fraction, and cigarette use. Results: In all the models,
physical health QOL was related to compliance using cross-sectional (p⬍.001) and prospective
(p⬍.05) approaches, even after adjusting for depression. Conversely, mental health QOL was
not related to compliance. Conclusion: In conclusion, it is important to assess patient’s
perception of their physical health QOL in the acute MI setting. Focused attention on those with
low scores in physical health QOL may help identify those patients recovering from an MI who
are at risk for non-compliance.

P20
An Example Application of New Methods for Analyzing MEMS Cap Opening
Data
George J Knafl, Kristopher P Fennie, Yale University, New Haven, CT; Carol A Bova,
University of Massachusetts, Worcester, MA; Kevin D Dieckhaus, University of Connecticut
Health Center, Farmington, CT; Gerald H Friedland, Ann B Williams, Yale University, New
Haven, CT
Background: We recently developed adaptive Poisson regression methods for analyzing
electronic monitoring event data and for evaluating subjects’ adherence using a measure of
consistency between actual and prescribed adherence. We applied these methods to data from
Medication Event Monitoring System (MEMS) caps attached to pill bottles containing a
randomly selected antiretroviral medication for subjects from a prospective randomized clinical
trial (The Adherence through Home Education and Nursing Assessment Project) examining
adherence to highly active antiretroviral therapy for subjects with HIV disease. Objectives: 1. To
assess MEMS cap usage for individual subjects as well as for groups of subjects. 2. To
demonstrate the usefulness of these recently developed methods for visualizing adherence
patterns not identifiable through traditional MEMS summary measures. Methods: Adaptive
Poisson regression. Results: A total of 163 subjects returned 185 caps containing usable data
with 11 to 1,306 cap openings per subject over usage periods of 29 to 729 days long and
combining to over 75,000 cap openings. To compute cap opening counts/rates, we grouped the
data for each subject into time intervals of at least 3 days long and at least 1% of total usage
time, producing 9 to 100 intervals per subject for a total of over 13,000 for all subjects
combined. We analyzed cap opening counts/rates for selected individual subjects as well as
groups of subjects categorized on demographic characteristics, generating example plots for
visualizing cap opening processes and their estimated adherence patterns over time during
study participation. For example, while adherence decreased on the average over time for both
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male and female subjects, average adherence for male subjects was uniformly closer to the
prescribed rate. Conclusions: It is possible to capitalize on the rich amount of longitudinal
information on adherence available in electronically collected data. Studies collecting electronic
adherence data can utilize these methods to obtain deeper insights into subjects’ adherence
than is otherwise possible.
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Is There a Ceiling for Lipid Lowering Compliance? Computerized
Community Cholesterol Control (4C)
Harel Gilutz, Julian Zelingher, Dan Bonneh, Zvi Liss, Yaakov Henkin, Roni Peleg, Max
Mayslus, Avi Porath, Soroka University Medical Center, Beer sheva, Israel
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Background: Most of patients with coronary artery disease (CAD) are sub-optimally treated
with lipid-lowering drugs. There is probably a ceiling for compliance in the range of 20 –30%
of patients. The 4C database gives an opportunity to clarify non-compliance determinants.
Objectives: To quantify and characterize factors associated with non-compliance. Methods:
By incorporating computerized databases we created a comprehensive registry including
demographics, diagnosis, laboratory results and medication. This system detected patients
eligible for lipid-lowering drugs and sends recommendations to their primary care teams.
Results: One-year follow-up was available for 2,798 patients enrolled since January 2001. In
a subgroup of 979 patients with initial LDL⬎110 mg/dL, significant net improvement of
medication with statins was achieved, particularly lowering the incidence of patients not on
statins (from 48% to 41%) and increasing patients receiving medium drug potency (from 18%
to 26%), (p⫽0.0017). The exact changes classified as “positive or ”negative“ are presented in
the table. GP’s in a voluntary feedback reported that 34% of the recommendations could not
be fulfilled. Factors associated with non-compliance are age over 65 years, being a minority,
misdiagnosis of dyslipidemia and not being discharged from hospital by a cardiologist.
Conclusions: 4C intervention demonstrated significant improvement of secondary prevention
measures. Despite all the efforts, over 30% of eligible patients are not receiving statins,
representing the ceiling of compliance. Ways to approach these noncompliance domains
should be developed.

STATINS SHIFTS DURING ONE YEAR
Group

Control, nⴝ517

Intervention, nⴝ462

Initiated treatment

11.2%

14.5%

Up titration

11.4%

12.1%

No change

27.3%

30.1%

Positive status

49.9%

56.7%

1.9%

1.9%

Down titration
Ceased medication

10.8%

8.9%

Missed statin initiation

37.3%

32.5%

Negative status

50.1%

43.3%

Intervention vs. control
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Patients’ perspectives on statin therapy for treatment of
hyper-cholesterolemia: a qualitative study
Elizabeth P Tolmie, University of Glasgow, Glasgow, United Kingdom; Grace M Lindsay,
Susan M Kerr, Glasgow Caledonian University, Glasgow, United Kingdom; Allan Gaw, Clinical
Trials Unit, Glasgow, United Kingdom; Malcolm R Brown, University of Glasgow, Glasgow,
United Kingdom
Health Care Practitioners’ attempts to implement secondary prevention targets for coronary
artery disease (CAD) may be restricted by low rates of persistence with statin therapy.
Discontinuation rates are reported to be around 50% one year after commencement of therapy
decreasing substantially over time. There is clearly a need to understand why some patients,
despite having established CHD and elevated cholesterol, do not comply with their prescribed
statin regimen. Aim: To explore patients’ perspectives on statin therapy and compliance with
their prescribed regimen. Setting: Primary care, West of Scotland. Methods: This qualitative
exploratory study was conducted using in-depth one to one interviews in the patient’s own
home. The target population was a large primary care practice (n⫽5,324) in the West of
Scotland. We identified 252 patients from this population who were aged ⱖ18 years and who
had been diagnosed with existing CAD or as being at risk of CAD and who had been prescribed
statin therapy for at least three months. Recruitment was by letter and follow up telephone
call.From this group, 33 patients with different patterns of compliance were identified. We
defined compliance as ‘good’ (70 –100%), ‘moderate’, (41– 69%) and ‘poor’ (⬍ 41%). Level of
compliance was determined by calculating the number of tablets refilled over a specified period
and calculating this as a percentage of the number prescribed over the same period.
Compliance behaviour, as identified by the repeat prescription data, was ratified at interview
by asking respondents directly for this information. Findings: Compliance with statin therapy
appeared to be associated with patients’ personal beliefs about current health status,
cholesterol, and recommended cholesterol-lowering strategies. Inadequate information, lack of
feedback, and ‘misreading of information’ during patient-health care practitioner consultations
appeared to be associated with patients’ perceptions of the risks associated with hyperlipidemia and the need for continued drug therapy. Conclusions: Patients’beliefs and understanding
about cholesterol, and the role of cholesterol modifying strategies should be determined prior
to the initiation of therapy and at appropriate intervals thereafter.

P24
Adherence to Statin Medications in a Large Community Pharmacy Chain
Crystal J Bryner, Fry’s Food and Drug Store, Phoenix, AZ; Crane Davis, University of
Arizona, Tucson, AZ; Gregory B Morrill, Jon J Glover, Pfizer, Inc., Phoenix, AZ

pⴝ0.034
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Computerized Community Cholesterol Control (4C): Meeting secondary
prevention challenge
Harel Gilutz, Julian Zelingher, Yaakov Henkin, Dan Y Bonneh, Max Mayslus, Reuben Ilia,
Dan Vardy, Avi Porath, Soroka University Medical Center, Beer Sheva, Israel
Background: Most of patients with coronary artery disease (CAD) that should be treated with
lipid-lowering drugs are sub-optimally treated. A computerized community cholesterol control
(4C) may be an effective communication modality to enhance secondary prevention.
Objectives: To study the impact of 4C on secondary prevention measures, identify under
treatment characteristics and clinical outcomes. Methods: Patients from112 demographically
matched clinics, 56 in the intervention group, and 56 - routine practice (control). We created
a comprehensive computerized registry of patients with CAD discharge from hospital. This
system detected patients requiring screening or those eligible for lipid lowering drugs, then
mailed remainders to the primary medical teams, (intervention arm). Periodic reinforcement of
updated reminding was performed every 4 months. Results: One-year follow-up was available
for 2798 patients. The intervention arm demonstrates better screening at 360 days (64.2% vs.
56.8%, p⬍0.001), as well as better medication (the % of patient on adequate medication,
p⬍0.0004). Patients not receiving lipid-lowering drugs had significantly higher one-year
mortality (13.1% vs 5.7%, p⫽0.0001). In a subgroup of 652 patients with LDL⬎124 mg/dL,
receiving lipid lowering drugs were associated with younger age (p⫽0.007), having a
documented diagnosis of dyslipidemia (p⫽0.0001), having any MACE during the last year
(p⫽0.0001), and after previous revascularization (p⫽0.0001), more after PCI than after CABG
(p⫽0.03).Major cardiac events rate were significantly lower in the intervention arm only in a
subgroup of patients with LDL⬎124 mg/dL (13.4% vs. 22.4%, p⬍0.002). Significant lowering
of LDL level associated with the intervention was demonstrated only in a subgroup of patients
(n⫽235), with initially LDL⬎124 mg/dL and without prior medication (122.9⫾37.0 vs.
134.9⫾35.0, p⬍0.023). Conclusions: Patients not receiving lipid-lowering drugs have higher
one-year mortality rate. 4C intervention demonstrated a significant improving effect on
secondary prevention measures: screening and more effective medication. In a high-risk group
with initially LDL⬎124 mg/dL a significant reduction of major cardiac events rate was
demonstrated.

A comprehensive intervention program to improve patient adherence to HMG CoA reductase
inhibitor (statin) medications in a large community pharmacy chain in the southwest US is
currently underway. This report summarizes baseline information on statin adherence prior to
program implementation. All statin prescriptions filled in the chain’s 108 statewide pharmacies
over one year were evaluated. Adherence was measured by several methods, including
medication possession ratio (MPR), total days of therapy received, and medication persistence.
These were calculated by each patient’s overall length of therapy (LOT) and at various time
intervals including 90, 180, 270, and 365 days. No front end washout was applied to maximize
the time available to analyze persistence, although this limited our ability to analyze overall
length of therapy for patients initiating new statin treatment. A 180 day back end washout
period was applied; patients were not included if the first statin prescription was filled less than
180 days before the end of the collection period. This allowed us to calculate persistence up
to 180 days in all patients. Between 8/10/2002 and 8/30/2003, 31,417 patients received
161,101 statin prescriptions. The mean number of patients per pharmacy was 295.2 ⫹/- 128.6
(range 1– 664), and the mean number of statin prescriptions per pharmacy was 1491.7 ⫹/663.8 (range 1–3260). The numbers of patients on each drug were atorvastatin 18,794
(59.8%), pravastatin 6,182 (19.7%), simvastatin 4,749 (15.1%), fluvastatin 1,654 (5.3%), and
lovastatin 38 (0.1%). The mean number of tablets received per prescription was 34.7, and the
mean cost to the patient per prescription was $30.01. Males represented 50% of the patients,
and the mean age was 61.6 years. The MPR (LOT, 90, 180, 270, and 365 days) for all statins
was 0.87, 0.89, 0.72, 0.63, and 0.54, respectively. Patients received a mean total number of
days of therapy of 197. Persistence to therapy at 90 and 180 days was 83% and 66%,
respectively. These data demonstrate that adherence to statin medications in a large
community pharmacy chain is not optimal. Further analyses will be conducted to identify
patients for inclusion in a comprehensive program to improve medication adherence.

P25
A Couples Approach to Lipid-Lowering Medication: Compliance and
Maintenance
Tamara G Sher, Illinois Institute of Technology, Chicago, IL; Lynne T Braun, Jennifer
Tennant, Rush University Medical Center, Chicago, IL
It is now well established that medical treatment for hypercholesterolemia effectively reduces
the risk of CHD and acute events in patients with elevated total cholesterol. Nevertheless,
adherence to these medications is low despite their effectiveness, with many studies citing
adherence rates ranging from a 22% to 40% after one year. “Partners for Life” is an
intervention designed to examine whether an ongoing, intimate relationship can be used to help
patients diagnosed with coronary artery disease adhere to a risk-reducing behavioral
intervention and maintain healthy behavioral changes. Patients with diagnosed coronary artery
disease were randomized to a standard behavioral treatment group or to a standard behavioral
treatment group including a couples intervention and followed for 18 months. The couples
intervention was designed to both change the patient’s environment to facilitate cardiac
risk-reducing behavioral changes and optimize social reinforcement and motivation for
behavior change. Medication adherence was assessed using a computerized pill cap
(TrackCapTM System) that records when the bottle containing the patient’s lipid lowering
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medication is opened (time of day, times per day). Results revealed that on average, patients
took the correct number of doses of their medications 84% of the days assessed at 18 months,
and 75% of their doses on the right schedule at 18 months. Parametric analyses were also
conducted with the following aggregated time points to assess change across time: baseline
to 6 months, 6 months to 12 months, and 12 months to 18 months with the following results:
a significant group by time interaction for days compliant: F(2,52.5)⫽3.2, p ⫽.048, and a
trend, very close to significance, for group X time interaction for days correct: F(2,55.3)⫽3.0,
p ⫽.058. All interactions and trends were in the direction of patients in the couples groups
making and maintaining more changes than patients in the individuals groups. These results
suggest that focused attention to the issue of medication adherence can boost adherence rates
above what has been reported in the literature both during the intervention and through at least
18-month follow-up. Second, there is an advantage to a couples approach to behavior change.
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Why Patients Stop Taking Medication?
Laleh T Varasteh, Romas Juozelskis, Mark R Vanelli, Amy Troxell-Dorgan, Adheris, Inc.,
Woburn, MA
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Objective: To investigate reasons for medication discontinuation at different point of prescription therapy as a basis to develop effective patient adherence programs. Method: Participants:
A total of 6,000 patients age 18 or older who were taking simvastatin. Setting: More than 1,200
community pharmacies nationwide. Data was from computerized pharmacy records. Design: A
questionnaire was developed to assess patient behavior at different points of time in therapy.
Two groups of patients were selected: the lapsed group, who failed to pick up refills, will be
compared to the adherent group, who has continuously picked up refills at the time of survey
mailing. Each group was then subdivided into three groups. The three lapsed groups include
patients who didn’t pick up their first scheduled refill; patients who picked up their first but not
the second refill; and patients who picked up their first and second but not the third refill. The
three adherent groups include patients who picked up their first scheduled refill; patients who
picked up their first and second refills; and patients who picked up their first, second and third
refills. A questionnaire will be mailed to all six groups (N⫽1,000 for each group). Results: This
is research in progress without results at this time. Preliminary results will be presented in this
year’s Compliance in Healthcare and Research conference. Final data and results will be
submitted for presentation at the conference in 2005. Conclusions: Previous research has
shown that patients’ reasons for treatment discontinuation vary at different points in therapy.
This study will give us insight about why patients discontinue therapy as treatment progresses.
If successful, this study will aid health professionals to design targeted, evidence-based
adherence programs in order to improve public health.
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Managing Patient Compliance in an International Clinical Trial
Mary Ann Sellers, Teresa Atwood, Lois Rittenhouse, Duke Clinical Research Institute,
Durham, NC; Susan Edwards, Novartis Pharmaceuticals Corporation, East Hanover, NJ;
Torsten Spencker, Karin Pohlner, Parexel, Berlin, Germany; Eric J Velazquez, Duke Clinical
Research Institute, Durham, NC
Introduction: Managing patient compliance to randomized therapy in clinical trials is of critical
importance, especially with active controlled trials where non-inferiority is addressed. Tracking
compliance, reporting this to sites and trial leadership, and effectively intervening to change
patient/site behavior are formidable challenges. Methods: After enrollment ended in the
VALIANT trial, a large, multi-site, international project, the trial team noted higher than expected
study drug discontinuation (D/C) rates. With the prospect of further decreases in compliance in
the long follow-up period, the team developed an Access Discontinuation Database (DDB) to
track compliance by using data from site reports and the Interactive Voice Response System
(IVRS). The IVRS collected data on randomization, study drug resupply, and D/Cs. The DDB
collated reasons for D/C and allowed for site/country comparison. “Permanent D/C” was
defined as no plan to restart study drug in a particular patient; “temporary D/C” indicated no
study drug resupply for ⬎140 days. The trial team developed standardized strategies for
patient-specific issues and worked with the site personnel and study leadership. Results: Initial
compliance reports indicated an increase in the permanent and temporary D/C rates. Shortly
after implementing compliance reporting and standardized interventions, the D/C rate leveled
and remained steady for the remaining 13 months of the trial. Discussion: This rate reduction
suggests that the automated feedback of timely information assembled from trial reports
improved study drug compliance rates in the overall trial. Sites were willing to expend
additional effort to promote compliance when their site could be compared with others and
when compliance strategies were offered. Although managing patient adherence in large trials
is a complicated issue, a D/C database, patient-specific strategies, and a focused operational
plan can be invaluable tools.

AVERAGE # OF NEW DISCONTINUATIONS/MONTH
Before DDB

After DDB

Temporary

Discontinuation Type

55

-12.5

Permanent

233

41.7

P29
Self-Monitoring Promotes Long-Term Exercise Adherence Among Unfit
Adults
Mark H Anshel, Middle Tennessee State University, Murfreesboro, TN
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National Evaluation of Adherence to Beta-blocker Therapy for One Year
After Acute Myocardial Infarction in Patients with Commercial Health
Insurance
Judith M Kramer, Duke University Medical Center, Durham, NC; Donald Fetterolf, Highmark,
Inc., Pittsburgh, PA; John P Charde, Health Net, Inc., Shelton, CT; Richard Snyder,
Independence Blue Cross, Philadelphia, PA; Bradley Hammill, Elizabeth DeLong, Duke
University Medical Center, Durham, NC; Barbara S Hoffman, Council for Affordable Quality
Healthcare, Washington, DC; Rhonda L Arrington, PricewaterhouseCoopers LLP, Washington,
DC; Nancy Allen LaPointe, Eric D Peterson, Duke University Medical Center, Durham, NC
Background: The standard industry measure of beta-blocker therapy after MI is % of members
prescribed a beta-blocker within 7 days of discharge (Health Plan Employer Data & Information
Set, HEDIS). Yet full survival benefits of beta-blockers can only be realized with sustained,
chronic therapy. Methods: Using pharmacy claims data, 11 health plans, members of the
Council for Affordable Quality Healthcare (CAQH), performed a retrospective analysis of
one-year survivors of MI to measure population adherence to beta-blockers for 30, 90, 180,
270, and 360 days after MI. For patients with MI in year 2001, beta-blocker claims were
obtained for the 90 days prior to MI and for 12 months after MI. Health plans used common
technical specifications; de-identified data were aggregated by CAQH to determine adherence
to beta blocker therapy overall, by age and gender, by region (NE, SE, MW, and W), and by type
of health plan product (HPP). Adherence was defined as claims for beta-blockers for at least
75% of days during a measurement interval. Since the Medicare ⫹ Choice (M⫹C) population
has a unique age distribution, multivariable logistic regression analysis was performed
separately for M ⫹ C and for commercial HPPs. Results: The study population included 17066
patients from 46 states and D.C. (44% HMO/POS, 20% M⫹C, 27% PPO, 9% Indemnity).
National cumulative adherence (the proportion of patients who were adherent) for 30, 90, 180,
270, and 360 days was 69%, 57%, 52%, 49%, and 45%, respectively. The proportion of
patients adhering in M⫹C products (59%, 49%, 43%, 40%, and 37%) was lower than for
commercial HPPs. Within M⫹C, patients ⬎ 65 yrs had better adherence than those 35– 64 yrs.
Region was also predictive of adherence (SE lowest), but gender was not. For commercial
HPPs, adherence was lower for females than males. Region was predictive of adherence (SE
lowest), but age was not. For all HPPs, adherence decreased significantly over time; the largest
drop was between 30 and 90 days. Conclusion: Despite having prescription coverage, only
45% of this large population was adherent to beta-blockers during the first year after MI. In
order to capture the survival benefit potentially afforded by beta-blockers, quality improvement
initiatives need to focus on longer term outpatient adherence.

The purpose of this quasi-experimental study was to examine the effectiveness of a
self-monitoring checklist, combined with personal coaching, on long-term exercise adherence
among 103 male (n⫽35) and female (n⫽68) university faculty. It was hypothesized that
exercisers who engaged in self-monitoring would maintain their exercise habit significantly
longer - after three months - following the 8-week summer program as compared to a control
group that did not use the checklist. The focus of the 40-item self-monitoring (SM) checklist
was to remind exercisers to engage in proper thoughts and actions that would enhance
exercise performance, to reinforce improvement, achievement, and competence, and to
improve their level of personal satisfaction as an exerciser. All participants, ranging in age from
25.6 to 57.3 yrs., were unfit and had been sedentary for at least three months prior to the
study. They were randomly and evenly assigned to one of two groups, experimental
(self-monitoring) and control. All participants worked with a performance coach. Each week,
the experimental group completed the SM checklist, which provided instruction on using proper
behavioral and mental strategies during the week, on the day of their exercise session, at the
exercise venue, and just prior to, during, and immediately following each exercise session.
Performance coaches of experimental group participants reviewed the checklist with their
client individually each week, reinforcing the need to maintain proper strategies and to
overcome deficiencies. Phone interviews 90 days following the summer program indicated that
39 of 51 (76%) of the SM group was still exercising a minimum of 3 times per week, as
compared to 19 of 52 (36%) control group exercisers. Interviews indicated that adherence was
related to improved self-confidence, improved knowledge about proper exercise technique,
scheduling a planned ritual, and social support (i.e., exercise with one or more friends).
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Multicultural Understanding of a Research Study and Its Relation to
Medication Adherence
Kerry J Rausch, Bertha Robbins, Allison Kleppinger, Karen Prestwood, University of
Connecticut Health Center, Farmington, CT
Few studies have evaluated the relationship between level of understanding (LUS) of a research
study and its relationship to medication adherence (MA). The goal of this study was to
determine if LUS was related to MA. Twenty-three Hispanic and 22 African American women
over the age of 65 who were participating in an osteoporosis study were asked to join a one
year MA study. Face to face interviews in both English and Spanish were conducted in order
to complete an assessment of their LUS at their first and last visit. The question asked was “In
your own words please describe the study that you are participating in”. The subjects’
responses were rated on a 0 –2 scale by the investigators. A subject received a score of 1 if
they demonstrated some understanding of the study by mentioning 1–2 key words and a 2 for
good understanding by using 3 or more key words such as osteoporosis, bone, estrogen and
calcium. If subject did not mention any key words they scored 0. For conducting 2 general
linear models (GLM), subjects with “good” LUS were combined with subjects scoring “some”
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LUS, since only 6 women scored “good”. MA by pill count divided by amount dispensed was
calculated into percentage at these time points. RESULTS: Twenty-two percent of the subjects
increased their LUS, while 11% decreased. Most women’s LUS (64%) did not change. Overall,
MA from the first visit to the last was adequate (81.8 to 84.9%). No significant relationship was
found at baseline or end of study between level of understanding and medication adherence
(p⬎.05). Our findings suggest that a participants’ LUS does not contribute to their rate of MA
although we only asked one open-ended question that may not accurately reflect their true
ability to describe the study due to a wide range of educational levels and familiarity with
medical terms. Other factors such as behavioral strategies, frequent contact with a health care
professional, incentives and physiological improvement may play a larger role in adherence
than understanding of a study.
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Self-Management of Type 2 Diabetes and Coronary Heart Disease Risk
Factors in Black Women
Gail D Melkus, Allison Amend, Susan Langerman, Kelley Newlin, Julie Womack, Pamela
Galasso, Vanessa Jefferson, Geralyn Spollett, Deborah A Chyun, Yale University, New Haven,
CT

Downloaded from http://circ.ahajournals.org/ by guest on July 21, 2017

Type 2 diabetes (T2DM) is a strong risk factor for coronary heart disease (CHD) in women. The
epidemic of obesity and T2DM in blacks highlights the need to better understand factors
associated with achieving treatment goals. Emotional distress (Problem Areas in Diabetes
[PAID]), provider support for diet and exercise behaviors (Health Care Climate Questionnaire),
and DM self-efficacy were examined in relation to self-management of glucose (HbA1c) and
CHD risk factors (CRFs), including lipids, blood pressure (BP), body mass index (BMI) and waist
circumference (WC) at baseline in 85 black women prior to randomization in a culturally
competent T2DM intervention program. The mean age was 48⫹9 years, 39% were single,
64% were employed, 43% had yearly incomes ⬍ $10,000 and most had a high school or
college education. All but 5 had a BMI (kg/m2) ⬎ 25, with 76% ⬎ 30. While 59% had
undergone previous lipid screening, 79% had HDL-C ⬍ 55 mg/dL, 66% had LDL-C ⬎ 100
mg/dL, and 30% had TG ⬎ 150 mg/dL; 58% had a BP ⬎ 130/80 mmHg. Higher PAID scores
were associated with lower levels of provider support for diet (r⫽-.29;p⫽.02) and exercise
(r⫽-.22;p⫽.08), and lower levels of self-efficacy (r⫽-.41;p⫽.001), while higher levels of
provider support for diet were associated with higher self-efficacy (r⫽.22;p⫽.05). PAID scores
were not significantly associated with HbA1c or CRFs. Higher levels of provider support for diet
were associated with a lower BMI (r⫽-.24;p⫽.02), while higher levels of support for exercise
were correlated with a lower WC (r⫽-.21;p⫽.05). Higher levels of DM self-efficacy were
associated with lower HbA1c levels (r⫽-.24;p⫽.03), but not with other CRFs. The CRF profile
in these women may contribute to an increased CHD risk. Successful culturally competent
interventions that target multiple CHD risk factors and T2DM need to be developed in this
population.

P32
Achieving Treatment Goals for Prevention of Coronary Heart Disease in
Type 2 Diabetes
Deborah A Chyun, Yale University, New Haven, CT; Deborah M Katten, Hartford Hospital,
Hartford, CT; Wendie J Price, University of Virginia Health System, Charlottesville, VA;
Sandra Talley, Janice A Davey, Gail D Melkus, Yale University, New Haven, CT
Although traditional approaches to self-management of type 2 diabetes (T2DM) have focused
on glucose control, prevention of coronary heart disease (CHD) requires reduction of multiple
CHD risk factors (CRFs). Individual (age, personal model beliefs [PMBs] about T2DM, anxiety),
illness-related (T2DM and CRF regimen), and family factors (marital status, income, social
support) were assessed, using multivariate logistic regression, in relation to established goals
for glucose (HbA1c), blood pressure (BP), lipids, body mass index (BMI), and waist
circumference (WC) in 110 subjects undergoing screening for asymptomatic myocardial
ischemia. Mean age was 61⫹6.5, with T2DM duration 8.3⫹7.1 years; 53% were female.
HbA1c was ⬎ 7% in 46% and was associated with anxiety (p⫽.006), longer T2DM duration
(p⫽.007), insulin use (p⫽.002), and higher income (p⫽.05). Many were not achieving goals
for BP (64%), high (HDL-C) (46%) and low-density (LDL-C) (67%) cholesterol, triglycerides (TG)
(46%), BMI (56%) or WC (79%). BP ⬎ 130/80 mmHg was associated with longer T2DM
duration (p⫽.02) and BP medication use (p⫽.05). LDL ⬎ 100 mg/dl was associated with living
alone (p⫽.002). TG ⬎ 150 mg/dL was found with diuretic use (p⫽.01) and lower levels of
PMBs (p⫽.02), exercise (p⫽.02), and support (p⫽.01). HDL-C ⬍ 45 (men)/55 (women) mg/dL
was associated with PMBs (p⫽.05) and lower levels of exercise (p⫽.02) and support (p⫽.05).
BMI ⬎ 25 kg/m2 was associated with younger age (p⫽.02), BP medication use (p⫽.004),
lower levels of exercise (p⫽.004), and higher income (p⫽.05). WC ⬎ 35 (women)/40 (men)
inches was associated with female gender (p⫽.004), PMBs (p⫽.02), not using insulin (p⫽.02),
and lower levels of exercise (p⫽.03). Providers need to recognize that many individuals with
T2DM are not achieving CRF treatment goals. In addition, different individual, illness-related
and family factors contribute to the inability to achieve treatment goals for glucose and CRFs.
Multiple, individualized strategies should be used when implementing CRF reduction interventions in T2DM.
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Ethnic Differences in Adherence to Pharmacological Therapy
Elizabeth A Schlenk, Susan M Sereika, Julius M Kitutu, Mildred A Jones, Carlene Baum,
Patricia Bohachick, Jacqueline Dunbar-Jacob, Judith Erlen, University of Pittsburgh,
Pittsburgh, PA; Glenys Hamilton, University of Massachusetts, Boston, MA; Roberta Ness,
University of Pittsburgh, Pittsburgh, PA
Research has shown that health outcomes differ between African Americans and Caucasians.
This difference may be due to differences in adherence to pharmacological therapy. The aim
of this study was to determine whether differences exist in adherence to pharmacological
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therapy across chronic disorders between African American and Caucasian samples pooled
from existing data sets. A correlational descriptive design was used to examine adherence to
medications over 2 weeks from 8 studies that used electronic event monitoring as a common
measure for adherence. Subjects were diagnosed with hyperlipidemia, hypertension, CHF,
rheumatoid arthritis, AIDS, PID, and organ transplantation. Subjects (n⫽1,304) were 14%
(n⫽176) African American, 58% (n⫽759) female, 64% (n⫽830) married, 38% (n⫽494)
employed, mid-life (M⫽52.0 years, SD⫽14.2), with ⬎ high school (HS) education (48%,
n⫽630) and an income of $10,000-$49,999 (61%, n⫽672). Adherence was summarized as
% of doses taken, % of adherent days, and % of on time doses. Results showed adherence
for African Americans vs. Caucasians was 74.1% (SD⫽33.0) vs. 84.5% (SD⫽28.4) for doses
taken, 52.5% (SD⫽33.7) vs. 68.3% (SD⫽32.6) for adherent days, and 39.6% (SD⫽36.0) vs.
60.8% (SD⫽34.8) for on time doses. Hierarchical stepwise logistic regression showed that
African Americans had 2.1 times the odds of Caucasians to have ⱕ 80% or ⱖ 120% adherence
to doses taken after controlling for sociodemographic factors [Wald⫽11.153(df⫽1), p⫽.001].
Hierarchical stepwise regression controlling for sociodemographic factors showed ethnicity
explained significant additional variance in adherence summarized as adherent days [Change
F(1,1084)⫽7.955, Change R2⫽.007, p⫽.005] and on time doses [Change F(1,761)⫽12.049,
Change R2⫽.014, p⫽.001]. Overall, models explained 3.5– 8.6% of the variance in adherence.
Subjects who were African American, younger, had ⬍ HS education, or were not married had
lower adherence summarized as adherent days. Subjects who were African American, younger,
had HS education or less, or had ⬍ $10,000 income had lower adherence summarized as on
time doses. These findings support the development of culturally sensitive interventions to
improve adherence to medications in African Americans.

P34
Challenges of Creating an Adherence Measure for Immunosuppressive
Regimen Following Cadaveric Renal Transplantation
Christina A Gaughan, Marshall M Joffe, Tracey Hoy, Melissa Newman, Ajay K Israni, Kevin
C Mange, Sylvia Rosas, Univeristy of Pennsylvania, Philadelphia, PA; Kenneth Brayman,
University of Virginia Medical Center, St. Gordansville, VA; Harold I Feldman, Univeristy of
Pennsylvania, Philadelphia, PA
In order to study the impact of non-adherence with adverse outcomes, a prospective study was
conducted in which patients agreed to have their immunosuppressive drug use monitored via
an electronic pill bottle cap for a year post transplant. The study was based on a cohort in which
857 patients were asked, but only 594 (69%) agreed to use the monitor cap. Of those who
agreed to use the monitor cap 452 (76%) returned the cap for analysis. Of the caps returned,
120 (27%) had inadequate data due to non-use or non-functioning caps, and another 49 (11%)
had an insufficient number of monitored days available. These included: uncertainty regarding
the time frame monitors were used by patients, use of sectioned pill boxes, and changes on
medication prescriptions over time. The final adherence measure was created for the remaining
283 (63%) patients. Beyond the obstacles of enrolling patients into this study of adherence,
numerous challenges were encountered in creating an electronic measure of daily adherence.
We developed approaches to address each of these challenges including: -Creating operational
definitions of the first/last day of monitoring intervals without a monitor, and time a monitor was
considered to have become full and nonfunctional. -- Determining when subjects were
hospitalized and not using monitors and treat these intervals as missing data. -Determining
when subjects were likely to have been using a sectioned pillbox. -- Linking the monitoring data
to daily data on medication prescription and dosing. -We conclude that it is logistically difficult
to conduct studies of electronically measured adherence in the transplant setting, but that
analytical strategies can be derived to develop summary measures of adherence from
electronic data.
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Impact of an EMR Based Virtual Heart Failure Clinic
Thomas Kotsos, Mitch Saltzberg, Johneen Penicook, Maria Rosa Costanzo, Michael F
O’Toole, Vince Bufalino, Midwest Heart Research Foundation, Lombard, IL
Comprehensive care of the heart failure (HF) patient requires a multidisciplinary approach with
education focused on the patient as well as the treating physicians. Despite the widespread
availability of treatment guidelines, it is well documented that adherence to guideline remains
poor. The advent of electronic medical record (EMR) systems has the potential to allow
physicians to practice population-based care more effectively using this technology to modify
physician behavior at the point-of-care where treatment decisions are being made. The goal
of this study is to measure the impact of an EMR-based virtual HF clinic on improving guideline
adherence, tracking outcomes and providing decision support tools tailored to managing all HF
patients. The intent was to improve care delivered to all HF patients during routine care. We
have successfully implemented a virtual lipid Clinic for dyslipidemic patients and have adapted
a similar model of care to manage ⬎13,000 HF patients who are cared by a network of over
50 cardiologists in remote locations. We modified the EMR by creating a HF patient tracking
system. Special alerts were designed in the EMR that alert physicians and staff at the point of
care if a particular HF patient is not receiving guideline based care (e.g. use of an ace inhibitor
(ACE) or angiotensin receptor blocker(ARB) if the patient carries a HF diagnosis). The EMR
system also identifies patients who do not have a left ventricular ejection fraction (LVEF) on
chart or if their LVEF⬍ 40 and is able to generate distributable physician compliance reports
on a monthly basis. In the five months since inception of the new system the practice has
identified and educated 160 patients into the program, flagging patients in need of more
intense HF management. Preliminary results indicate that 82% of the HF clinic patients are now
on ACE or ARB At the end of the intervention we will show that a virtual HF clinic can be
successfully and effectively operated by modifying the practice EMR system minimizing the
need for outsourcing disease management or hiring increased staff. The practice hopes to
collect information about hospitalizations, readmission rates, and mortality to obtain a long
term view of the clinical and economic effectiveness the virtual CHF clinic.
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Impact of Redesigning an Outpatient Medication Refill Process with
Enhanced Digital Decision Support
Patty Schwamberger, Julie Kozlowski, Johneen Penicook, Michael F O’Toole, Midwest Heart
Research Foundation, Lombard, IL; Julie Sanderson-Austin, American Medical Group
Association, Alexandria, VA
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Prescription refills are time consuming, labor intensive and an often overlooked aspect of office
operations, but an important component of disease management. A digital system can assist
with the monitoring needs by offering the ability to automate workflow and provide clinical
decision support alerts which translate into better patient outcomes, improved compliance and
reduced medication errors. The goal of this yearlong study was to examine the impact of a
practice-wide process improvement effort focused on improving the compliance with the digital
refill process and the accuracy of patient’s medication history profiles. The discrete elements
of the intervention include: educating the staff on a new refill policy, providing feedback with
automated quarterly refill progress reports, and providing point-of-care guidelines and alerts
within an electronic medical record (EMR). The automated medication refill process was
redesigned to provide a more consistent, automated procedure for safe refilling. To view the
impact of the intervention we generated an informational snapshot of baseline medication
compliance status of the entire practice of 140,000 patients prior to 10/02. We monitored staff
compliance to the prescription refill policy quarterly and provided in-services to staff where we
found non-compliance to the new system. At the end of the study, we assessed medication
refill compliance outcomes of all patients refilled for a period of a year since 10/02. The results
indicate that the practice performed over 62,000 refills including, over 2,000 amiodarone and
24,000 statin refills. Office visit compliance for both amiodarone and statin refills grew from
82% to 100%, respectively. Laboratory results within 6 months of the refill date for amiodarone
refills increased from 25% to 57%. The adherence to a refill policy for updating the EMR
medication profile with the actual refill date rose from a baseline of 7% to 84% for all refills
reviewed. The prescription refill process is an important patient encounter. Adding decision
support and clinician feedback to an existing EMR improves this process and closes the loop
in the process redesign. This particular decision support model is adaptable to other clinical
modalities and medication management.

P37
Embedding Clinical Performance Measures into an Electronic Medical
Record
Michael F O’Toole, Midwest Heart Research Foundation, Lombard, IL; Karen Kmetik,
American Medical Association, Chicago, IL; Patty Schwamberger, Thomas Kotsos, Vince
Bufalino, Midwest Heart Research Foundation, Lombard, IL
Evidence-based clinical care is critical to quality improvement. The AMA convened the
Physician Consortium for Performance Improvement (PCPI), including representatives from
more than 60 national medical specialty and state medical societies, AHRQ and CMS. The PCPI,
the American College of Cardiology (ACC), and the American Heart Association (AHA) together
developed standardized clinical performance measures for coronary artery disease (CAD), heart
failure and hypertension. The performance measures are evidence-based process measures
reached by consensus designed to be collected and reported on a regular basis. These
measures, originally designed as paper-based tools, complicate data collection and hinder the
use of decision support at the point-of-care. The purpose of this study was to determine if
measures can be embedded in an electronic medical record (EMR) and incorporated into
routine clinical care in that setting. The pilot involved a 50-physician cardiology practice 100%
compliant in using an EMR for 6 years for all outpatient visits. All 1,941 CAD patients seen in
the office during a month long period were included. The measurement set detailed
specifications for identifying CAD patients and utilized ICD-9 codes and standard terminology.
Performance measures included therapies for antiplatelets, statins, beta blockers, and ACE
inhibitors, symptom and activity assessment and smoking cessation. The performance
measure definitions mapped to EMR definitions and the EMR was modified to generate
point-of-care reminders to support the measures. Data were obtained without additional
clinician time. Results showed that performance measures can be embedded into an EMR and
incorporated into routine clinical care without disrupting flow. The pilot was successful in
determining that measures integrated into an existing mature EMR system utilizing diseasespecific modules and alerts could become powerful bridge to outcomes improvements. By
embedding standardized performance measures into an EMR, clinicians have a tool to develop
a clinical culture that strives for quality and patient safety. In the near future when EMR
systems become the standard of care we expect that embedded performance measuring tools
will be commonplace.
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Racial Differences In Antihypertensive Medication Adherence, Attitudes,
Beliefs And Experiences With Blood Pressure Care
Nancy R Kressin, Michelle B Orner, Fei Wang, Center for Health Quality, Outcomes and
Economic Research, Bedford, MA; Judith Long, Health Equity Research and Promotion,
Philadelphia, PA; Christine Clark, CVACHCS West Side, Chicago, IL; Surekha Reddy,
CVACHCS West-Side VA, Chicago, IL; Laura Kroupa, John Cochran VAMC, St. Louis, MO;
Barbara G Bokhour, James A Rothendler, Dan Berlowitz, Center for Health Quality,
Outcomes and Economic Research, Bedford, MA
Racial differences in blood pressure (BP) control may be related to differential adherence to
antihypertensive medications (meds), which in turn may be affected by various patient
characteristics. To explore the associations among patients’ attitudes and beliefs about BP,
experiences with BP care and medication adherence, we interviewed 803 white (W) and African
American (AA) hypertensive patients after an outpatient general internal medicine clinic visit in
3 Veterans Affairs Medical Centers. In bivariate analyses of 5 adherence items by race, AAs
were more likely to stop taking meds if they felt worse, forgot to take their meds more often,

and intentionally did not take meds on more days than Ws. There were no racial differences
in adding extra pills or in taking less meds because the patient felt s/he needed less. Regarding
beliefs about BP, AAs were more likely to report that: a) BP medications would make them feel
better, b) if the medications made them feel worse, they’d stop taking it, and c) they were more
knowledgeable about their BP and how to deal with it. AAs rated BP as a more serious health
concern than did Ws. AAs’ physicians were more likely to ask if patients were taking meds as
prescribed, to discuss how important meds are for BP control or other health problems that
might result from high BP, things the patient could do to make it easier to take BP meds, and
to provide written materials about BP, but Ws’ physicians were more likely to request a follow
up appointment for BP care (all p’s ⬍.05). In multivariate regression analyses with the 5
adherence items as dependent variables, and race, beliefs, attitudes and experiences as the
independent variables, race did not remain significantly associated with adherence, but
numerous beliefs, attitudes and experiences were, although the associations were not
consistent across the models. These results indicate that AA patients have many positive
beliefs, attitudes and experiences with BP care, but are less adherent to BP meds. Observed
differences in BP medication adherence seem to be related to certain patient beliefs, attitudes
and experiences with BP care. Such information may be helpful in targeting interventions to
improve medication adherence and ultimately, diminish racial disparities in BP control.
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Medication Adherence as a Barrier to Optimal Control of HbA1c and LDL
Cholesterol in Patients with Type 2 Diabetes Mellitus
Helen Leonard, HealthPlus of Michigan, Flint, MI; Kevin A Townsend, Pfizer Inc, Ann Arbor,
MI; Margaret F Kokoszka, John J Saalwaechter, HealthPlus of Michigan, Flint, MI
Type 2 diabetes mellitus is a prevalent condition associated with substantial morbidity,
mortality, and health care costs. The disease often exists as part of a metabolic syndrome that
may include dyslipidemia, obesity, and hypertension. Optimal management of these patients
may prevent or delay the associated morbidity. However, there may be a number of barriers
to providing optimal care. Nonadherence with prescribed medications is common and may be
among these barriers. The purpose of this study was to assess the relationship between
medication adherence and therapeutic control of HbA1c and LDL cholesterol in patients with
type 2 diabetes. Pharmacy and medical claims data for a random sample of commercially
insured, managed care patients with type 2 diabetes (HEDIS sample) were analyzed for
calendar year 2001. Medication adherence was assessed using standard medication possession ratio (MPR) calculations for oral hypoglycemic agents and lipid-lowering agents.
Adherence was defined as MPR ⬎ 0.8. Categorical data are reported as counts and
percentages. Continuous data are reported as mean and standard deviation and compared
using two-sample t-tests. Correlation analysis is reported using Pearson product moment
correlation coefficients and r2 values. The sample was 441 patients with type 2 diabetes (53%
male) having a mean age of 53 ⫹ 9 years. Adherent patients had a significantly lower mean
HbA1c value (7.2 ⫹ 1.5%) than non-adherent patients (9.7 ⫹ 1.8%, p⫽ 0.001). As adherence
with oral hypoglycemic agents declined, HbA1c tended to increase (r⫽0.54, r2⫽0.29,
p⬍0.001). Adherent patients also had a significantly lower mean LDL cholesterol value (90 ⫹
25 mg/dL) than non-adherent patients (130 ⫹ 43 mg/dL, p⫽ 0.01). As adherence with
lipid-lowering agents declined, LDL cholesterol tended to increase (r ⫽0.50, r2⫽0.25,
p⫽0.003). In conclusion, there is a substantial relationship between adherence with oral
medications and control of HbA1c and LDL cholesterol in patients with type 2 diabetes.
Intervention strategies should include patient and provider education to address this important
barrier.
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Predictors of Fluid Adherence Among Hemodialysis Patients
Janet L Welch, Indiana University, Indianapolis, IN; Jovier Evans, Indiana University Purdue
University at Indianapolis, Indianapolis, IN; Beth Juliar, Rajiv Agarwal, Indiana University,
Indianapolis, IN
Background: Fluid adherence by hemodialysis patients is critically important for better physical
functioning and quality of life. Fluid adherence also reduces severe medical complications and
premature death. Rates of fluid adherence are low, however, with estimates ranging between
7% and 59%. Variables associated with fluid adherence have not been well identified.
Objectives The specific aims of this descriptive study were to (a) determine the extent to which
stage of fluid adherence changed and (b) identify factors (physiological, cognitive functioning,
perceptions, thirst, and self-care strategies) associated with stage and/or change in stage over
a 4-month period. Theoretical framework: The transtheoretical model for health behavior
change and the health belief model provided the theoretical underpinnings for the study. Fluid
adherence was operationalized as intent to adhere and actual behavior in 5 stages from
precontemplation (no intent) to maintenance (intent with actual interdialytic weight gain ⱕ 1
kg per day). Methods: A convenience sample of 230 adults receiving out-patient hemodialysis
from 3 dialysis units was obtained. Baseline data were collected at entry into the study. A
second data collection was performed 4 months after entry on the 186 individuals remaining
in the study. Results: Participants had a mean age of 55 with a wide range of educational
backgrounds. Participants had been receiving treatment for end-stage renal disease for a mean
of 2.8 years. The sample was 80% African American, 58% were male, and 26% were married.
No overall change in stage of fluid adherence from baseline to endpoint was found. Higher
self-care effectiveness (␤ ⫽ 0.42, p ⬍ 0.0001), lower cognitive function (␤ ⫽ -.28, p ⫽
0.003), and more perceived benefits to fluid adherence (␤ ⫽ 0.22, p ⫽ 0.045) were
significantly associated with a more advanced stage of fluid adherence. Other variables such
as barriers, co-morbidities, thirst, and laboratory values were not significant. Conclusions:
These findings suggest that intent for behavior change may be an important variable when
designing interventions. In addition, promoting effective self-care strategies and delivering
messages that focus on the benefits of adherence may increase fluid adherence.
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Durability Of Guideline Adherence In Coronary Disease And Diabetic
Patients After Discharge From A Cardiovascular Risk Reduction Clinic

Clinician Experience With The Athena Dss Hypertension Management
System: Facilitators And Barriers To Guideline Compliance

Wen-Chih Wu, Oanh J Martin, Tracey H Taveira, Mark D Schleinitz, Providence VA Medical
Center, Providence, RI; Vincent Mor, Brown University, Providence, RI; Satish C Sharma,
Providence VA Medical Center, Providence, RI

Albert S Chan, Stanford University School of Medicine, Stanford, CA; Michael A Steinman,
University of California San Francisco School of Medicine, San Francisco, CA; Melissa A
Fischer, University of Massachusetts Medical School, Worcester, MA; Michael G Shlipak,
University of California San Francisco School of Medicine / San Francisco VA Medical
Center, San Francisco, CA; Hayden B Bosworth, Duke University School of Medicine /
Durham VA Medical Center, Durham, NC; Eugene Oddone, Duke University School of
Medicine/Durham VA Medical Center, Durham, NC; Susana B Martins, Robert W Coleman,
VA Palo Alto Health Care System, Palo Alto, CA; Brian B Hoffman, Harvard Medical School /
Boston VA Medical Center, Boston, MA; Mary K Goldstein, Stanford University School of
Medicine/ Palo Alto VA Medical Center, Palo Alto, CA
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Background Specialized clinics improve guideline adherence in smoking cessation, blood
pressure, glycemic and lipid control. However, little is known about the durability of guideline
compliance after discharge from such clinics. The Cardiovascular Risk Reduction Clinic (CRRC)
is a pharmacist-led, multi-disciplinary clinic at the Providence VA Hospital aimed to achieve
compliance with the National Cholesterol Education Program and American Diabetes Association guidelines for the 4 traditional cardiovascular risk factors in patients with DM or CAD.
Patients are discharged to usual care when the guideline recommended goals are met.
Objective To evaluate the durability of guideline adherence in cardiovascular risk factor control
after discharge from the CRRC. Methods We used chart review to identify 136 discharged
patients from 375 candidates sequentially enrolled in CRRC during 2001–2002. We compared
the guideline adherence rate in blood pressure, hemoglobin A1c, smoking and LDL cholesterol
at baseline, at discharge, and at 3– 6, 6 –9, and 9 –12 months after discharge. The absence of
risk factor evaluation over ⬎6 months was judged to be non-compliant with guidelines.
Results Our patients were predominantly (98.4%) diabetic, 47.5% had CAD, and 45.9% had
both CAD and DM. Patients’ mean age was 65.1⫹10.5 years. Patients were discharged to
standard care after 3.5⫹1.5 CRRC visits (124⫹88 days). Guideline adherence was most
durable for DM and smoking control, and least durable for blood pressure control, but all risk
factor compliance declined by 9 –12 months, with most measures declining shortly after
discharge.(Table) Conclusion While there is variation in time frame, most risk factors’
compliance significantly declined from discharge over one year of follow-up. Since risk factor
control has significant prognostic implications, we are currently investigating the optimal
means of maintaining guideline compliance after discharge in a prospective trial.

GUIDELINE ADHERENCE RATE

Prior to
CRRC (%)

At
Discharge
(%)

3– 6
months
post
CRRC
(%)

LDL

31.97*

72.73

60.94

58.46

57.52*

SBP

36.76*

75.74

30.15*

38.05*

33.33*

DBP

89.71*

95.59

74.26*

81.82*

81.68*

A1c

40.44*

66.18

72.79

69.12

55.88

Smoking

73.52*

86.80

-

-

81.62*

Compliance

6 –9
months
post
CRRC
(%)

9 –12
months
post
CRRC
(%)

*P value ⬍0.05 when compared to adherence rate at discharge
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Patient-Physician Partnership to Improve High Blood Pressure Adherence
Lisa A Cooper, Debra L Roter, Lee R Bone, Edgar R Miller III, Johns Hopkins University,
Baltimore, MD; Michael S Barr, Baltimore Medical System, Inc, Baltimore, MD; Shivonne L
Laird, Romel L Marmolejos, Dwyan Y Monroe, Qian M Song, Susan M Larson, Eliseo
Guallar, Mary C Beach, David M Levine, Johns Hopkins University, Baltimore, MD
Background: Hypertension is a common, chronic condition that contributes substantially to
cardiovascular morbidity and mortality and resource use. Patient nonadherence to recommended therapies and problems in physician management contribute to poor quality of care
and negative health outcomes of hypertension. African Americans and socioeconomically
disadvantaged persons are disproportionately affected by hypertension and its complications.
Methods: Randomized controlled trial with a 2X2 factorial design including 50 physicians and
500 of their patients who have uncontrolled hypertension. Patient and physician interventions
address the specific needs of inner city ethnic minorities and persons living in poverty through
patient activation and physician communication skills training. Our main outcomes at 3 months
and 12 months are appointment-keeping; adherence to medication and lifestyle recommendations; patient-physician communication behaviors; and blood pressure control. Results: We
have recruited 48 primary care physicians from community-based practicies. The mean age is
42.3 years, 52% are women, 33% African American, 38% white, and 21% Asian. Seventyseven percent are general internists. Forty-four percent report previous communication skills
training. Over half report being very confident in their ability to care for socially disadvantaged
patients (54%) and ethnic minority patients (69%) . In contrast, only 33% are very confident in
their ability to care for patients who do not adhere to their recommendations. A small
percentage of physicians strongly agree that: they can communicate effectively with patients
(29%), engender trust from patients (16%), and establish patients as partners in care (17%).
Conclusions: Physicians delivering care to ethnic minorities and socially disadvantaged patients
with hypertension report communication challenges and a lack of self-efficacy in caring for
these patients. Implications: Interventions to improve the patient-physician relationship are
promising strategies to improve physician self-efficacy and skills in delivering care to socially
disadvantaged, ethnic minority individuals with hypertension.

INTRODUCTION: Decision support systems (DSS) may support improved adherence to
guidelines by operationalizing best practices into clinical workflow. Here, we explore facilitators
and barriers to adherence reported during evaluation of a guideline-based DSS for hypertension
(HTN), ATHENA DSS. METHODS: ATHENA DSS provided recommendations through pop-up
windows in the Computerized Patient Record System (CPRS) in primary care clinics at three
geographically diverse VA medical centers. ATHENA DSS combines patient data from CPRS with
a HTN knowledge base to generate patient-specific advisories about blood pressure (BP) control
and drug management at each clinic visit. After a randomized trial to evaluate the efficacy of
ATHENA DSS for improving BP control, we analyzed rates of clinician interaction with ATHENA
DSS and surveyed clinicians about their mpressions of the system recorded using a four-item
Likert scale. RESULTS: ATHENA DSS displayed HTN advisory pop-ups to 91 clinicians over a
15-month period. Recommendations were displayed for 10,165 unique patients and 17,219
visits. Clinicians interacted with ATHENA DSS in a mean 54% of visits (range 47– 67%/mo). The
survey response rate of attending physicians who received the intervention was 64% (28/44).
A majority of clinicians (57%) found ATHENA DSS sometimes or often useful, rating among its
benefits: facilitating consideration of HTN management (50%), intensification of HTN treatment
(39%), and change of antihypertensive choice to guideline-recommended medications (36%).
The most common reasons for disregarding recommendations were the belief that inadequate
BP control was due to patient non-adherence to therapy (68%), concern that an inaccurate BP
reading was used to generate recommendations (68%), and insufficent time to consider the
recommendations (46%). CONCLUSIONS: ATHENA DSS was used extensively by clinicians in
the study. Clinicians reported that decision support for hypertension was useful and could
facilitate guideline-based management decisions such as choice of antihypertensive therapy.
Patient non-adherence to therapy, potential inaccuracy in blood pressure data, and time
pressures were cited as barriers to following guideline recommendations.

P44
Compliance Regarding A Home Ergometer Training Program In Heart
Transplant Recipients
Christiane Kugler, Uwe Tegtbur, Christoph Bara, Axel Haverich, Medical School Hannover,
Hannover, Germany
After heart transplantation the focus of interest has changed from surgical technical advances
to improvement of the long-term prognosis. Physical capabilities after heart transplantation are
still limited to 68% compared with the healthy population within the same age range.
Compliance to the therapeutic regimen is obligat for survival after transplantation. Healthrelated behavior and physical exercising are neccessary parts of the therapeutic regimen.
Patients are advised to exercise each second day, e.g. by a home ergometer, and to stay on
a healthy low-fat diet. The Compliance regarding these two components is relatively unknown.
We created a prospective supervised home ergometer training program to improve physical
capabilities and exercise tolerance for 22 patients after heart transplantation. After written
informed consent was given, patients received a computer programed ergomter for use at
home. The compliance to this special part of the regimen was measured by using a programed
electronic chip, and exercise protocols. Patients are 100 ⫾26 months after transplantation, age
range 50 – 68 years. Actual BMI values are 28,2 ⫾3,5; cholesterol values 178,7 ⫾28,16 mg/dl.
Pharmacological treatment comprises double- or triple immunosuppression as well as a lipid
lowering therapy. Overall, 5021 home ergometer training sessions were completed without
incident. Patients realized their exercising approximately all 4,28 days (range 2,99 - 8,17).
Patients compliance was 87% for the first 3 months and reduced afterwards to 66,2%.
Documented reasons for deviations were health problems (15,7%), travelling (9%), and others
(2,1%). Ergometer training during infection periods correlated significantly with higher
exhaustion (p ⫽ .001) measured by the Borg-Scale (2,65 ⫾1,21). A part of 18% were
noncompliant regarding the training protocols. Even after three years heart transplant patients
are compliant with a home ergometer training program. Training protocols have shown
significant improvements due to patients’ self-assessments regarding physical limits, resulting
in adapted behavior during infection periods. Mean physical endurance capacity improved more
than 45%. No significant correlations have been found for BMI and active exercising.

P45
Relationship Between Patient Beliefs About Medication and Self-reported
Medication Adherence Six Months After Discharge for Acute Coronary
Syndromes
Eva M Kline-Rogers, Anchal Sud, David Armstrong, Dana Stafkey, Dean E Smith, Kim A
Eagle, Steven R Erickson, University of Michigan, Ann Arbor, MI
OBJECTIVES: To describe patients’ beliefs about medication six months after discharge for
acute coronary syndrome (ACS) and to determine the relationship between self-reported
medication adherence and patients’ medication beliefs. METHODS: All patients discharged with
the diagnosis of ACS during a six-month period from a university affiliated hospital were
administered a telephone survey six months after discharge. The survey included the Belief

10

Circulation

Vol 109, No 20

May 25, 2004

About Medication Questionnaire (BMQ), the Morisky Adherence Scale (MAS), and items about
patient demographics, social support, number of medications, and health status. The BMQ
has18 items that generate four scales: Specific-Necessity(SN), Specific-Concerns(SC), GeneralHarm(GH), and General-Overuse(GO). The MAS is a four-item scale providing a single score.
Both questionnaires use 5 response options per item. Lower BMQ-scale scores indicate
stronger beliefs. Lower MAS scores indicate better adherence. Bivariate correlation between
independent variables and MAS were conducted using Pearson’s rho. Linear regression with
step-wise backward elimination was used to determine the set of independent variables with
the strongest association to the MAS. A p⬍0.05 was considered significant for all analyses.
RESULTS: To date, 208 patients have been interviewed. The mean age was 64.9(⫹13.0) years
with 60.6% male, 95.7% Caucasian, 57.3% with some or more college education, 87.9% lived
with⬎ one other person, and 42% indicated excellent or very good health. The mean BMQ
scale scores were: SN⫽2.2 (⫹0.7), SC⫽ 3.3(⫹0.8), GO⫽3.3(⫹0.7), and GH⫽3.8(⫹0.5). The
mean MAS was 1.3(⫹0.4), with 51.8% indicating nonadherence (score⬎1). The MAS was
significantly correlated with the BMQ-SN (r⫽0.16, p⫽0.02), BMQ-GH (r⫽-0.16, p⫽0.03), and
heart-related health status (r⫽0.21, p⫽0.003). The final regression model had an R2⫽0.09
and included heart-related health status and SN as significant predictor variables. CONCLUSION: Patients with stronger belief of the necessity of medication and perception of worse
heart-related health status report higher adherence with cardiac medication. Determining
beliefs about medication may be helpful in developing interventions aimed at improving
adherence.

P46
Low Adherence to Prescribed Antihypertension Medication and Poorer
Quality of Life in Elderly Hypertensive Patients
Downloaded from http://circ.ahajournals.org/ by guest on July 21, 2017

Marie A Krousel-Wood, Sheila Thomas, Ann Jannu, Ochsner Clinic Foundation, New Orleans,
LA; Paul Muntner, Tulane University Health Sciences Center, New Orleans, LA; Donald E
Morisky, UCLA, Los Angeles, CA; Richard N Re, Ochsner Clinic Foundation, New Orleans, LA
Background: Patient adherence to medication is a critical factor in controlling blood pressure
and reducing cardiovascular events in hypertensive patients. Objective: To determine the
association between medication adherence and quality of life in elderly hypertensive patients
Methods: A race-stratified, randomly selected sample of elderly patients (⬎65 years) in a
managed care organization (MCO) was administered the Morisky medication adherence scale
for hypertension and the SF 36. Pharmacy fill rates were determined for all respondents using
the MCO’s pharmacy database. Results. Overall, 113 of 177 patients (64%) with valid contact
information completed the survey. Low adherers to their anti-hypertensive medication, as
categorized using the Morisky scale, reported substantially poorer quality of life compared to
those categorized as high adherers. For example, mean SF-36 scale scores for persons
categorized as having low versus high adherence, were 49 versus 69, respectively, for vitality
(p⫽0.03) and 72 versus 85, respectively, for mental health (p⫽0.08). Poorer physical
functioning was also present for patients with low versus high anti-hypertensive medication
adherence (51 versus 61, respectively), although this was not statistically significant (p⫽0.35).
Compared to their counterparts with high pharmacy fill rates, poorer quality of life was
observed for patients with low fill rates. Conclusion: Poorer medication adherence was
associated with lower quality of life in this managed care setting. Future studies are needed
to confirm these associations and to determine the causal nature of the association between
low medication adherence and reduced quality of life.

P47
Prevalence Of The Metabolic Syndrome Phenotype In A General French
Population Of Adolescents (Fleurbaix-Laventie Ville Sante Study) In
Comparison With NHANES III’ Data .
Valérie Deschamps Jr., Jéremie Botton, Barbara Heude, Sophie Daniel, INSERM U258,
Villejuif, France; Jean Michel Borys, FLVS Association, Laventie, France; Marie Aline
Charles, INSERM U258, Villejuif, France
Aims: To estimate the prevalence of the metabolic syndrome among a general population of
French adolescents using the same criteria as those used for adolescents in the NHANES III
(Cook et al;Arch Pediatr Adolesc Med; 2003). Methods: The criteria for the metabolic syndrome
in adult were specified by NCEP’s Adult Treatment Panel (ATP) III. A recent analyse of the
NHANES III study proposed an adaptation of these criteria for adolescents. Using the same
criteria, we classified participants with a waist circumference⬎ ⫽ 90th percentile value for age
and sex as having abdominal obesity. Hypertension was defined as recommended by the
updated Task Force report on management of hypertension in childhood (⬎ ⫽ 90th percentile).
Abnormal plasma lipids concentrations were defined as HDL cholesterol ⬍ ⫽ 40 mg/dL and
triglycerides (TG) ⬎ ⫽ 110 mg/dL. Elevated fasting glucose (FG) level was defined as a
value ⬎ ⫽ 110 mg/dL. Participants were male and female adolescents aged 12 to 19 years
recruited in the general population to participate in a longitudinal epidemiologic study of the
determinants of changes in adiposity (N⫽360). Results: The prevalences of individual risk
factors were: 11.3 % for WC, 10.0 % for TG, 4.7 % for HDL, 10.6 % for hypertension and 1.2
% for FG. Only 0.8 % presented a metabolic syndrome (at least 3 risk factors). In adolescents
12–19 years old of the NHANES III study, the prevalence of the metabolic syndrome was 4.2
%. Major differences were in lipids. In NHANES III population, 23.4 % of adolescents presented
TG greater than or equal to 110 mg/d and 23.3 % presented HDL cholesterol less than or equal
to 40 mg/dL versus respectively 10.0 % and 4.7% in our sample. Conclusions: In a general
population sample of French adolescents with a prevalence of overweight (IOTF definition) of
10%, the metabolic syndrome was very rare (0.8 %). The major difference with NHANES III
adolescents’ data was in prevalence of overweight (27.3%) and lipids anomalies (HDL and TG).

P48
Health Coaching Experience In Two Towns Of Northern France: “ Fleurbaix
and Laventie Ville Santé ”
Valérie Deschamps Jr., INSERM U258, Villejuif, France; Agnés Lommez, Jean Michel Borys,
FLVS Association, Laventie, France
Aims: It is well established that food and nutrition are involved in an essential way in the
development and clinical expression of illnesses (particularly cardiovascular disease). A
program to induce responsible health behaviour was thus implemented. This program was
made in collaboration with population, school system, medical doctors and town implication.
Methods. In two towns of Northern France, we proposed to the population a personal checkup
based on 7 health aspects: body weight, physical activity, fruits and vegetables intake, calcium
intake, blood cholesterol, high blood pressure and smoke habits. Information was obtained by
self-administrated questionnaire or clinical examination. Each person received a “Health
Passport” with his results. If one or several results didn’t satisfied the French recommendation,
a health coaching was proposed. A dietician visited them and planed a follow-up by phone.
Time between phone call was suited to the health aspects. For example, for fruits and
vegetables consumption, follow-up was quarterly. Follow-up for weight control was monthly.
Advice was given to the family to take into account the familial aspect of well-balanced diet
or behaviour. To prevent childhood obesity, each years during 5 years, 900 children aged 2 to
12 years old was weighted and measured at school to report BMI on corpulence curves by sex
and age in the “Health passport”. Results: 3 000 persons were included in this experience.
Today, data of 917 children, 105 adolescents, 915 adults and 152 elderly persons were
analysed. The most common anomalies were overweight or obesity , sedentarity and no
well-balanced diet. Among person who presented at least one anomaly, 95% accepted visit at
home and follow-up. Conclusions: This program is well accepted by general population. It’s an
appropriate approach of familial behaviour. We will measure effect on each anomaly after 4
years of follow-up.

P49
Telemedicine and Clinical Case Management Improve Congestive Heart
Failure Outcomes Through Compliance with Established Treatment
Guidelines
Nicolas A Chronos, Van Crisco, American Cardiovascular Research Institute, Atlanta, GA;
Heart Alert, Inc.
Introduction Over 5 million Americans have congestive heart failure (CHF) with 500,000 new
cases diagnosed each year. CHF patients can control their condition through a combination of
weight management, proper drug therapy and lifestyle changes. A study of CHF patients was
conducted to determine if daily patient monitoring via telemedicine, combined with case
management, would improve the patients’ adherence to best practice treatment guidelines.
Method A total of 43 patients suffering from acute symptomatic heart failure were selected at
random and actively managed for 12 months. Each patient’s physician established a specific
treatment plan based upon best practice guidelines. The patients received equipment that
transmitted daily weight, blood pressure, and pulse readings to a central monitoring center.
Nurses at the center reviewed the data within minutes of receipt. Unscheduled telephone
contact was made to assess the patient if any measurements were outside of defined
parameters. Routine scheduled telephone assessments were conducted at least weekly to
record the patient’s condition and assess if they were adhering to their physician’s treatment
plan. Patients were counseled about compliance at each contact. Nurses also adjusted
medicine dosages within the treatment guidelines. Results Preliminary outcomes showed a
decrease of more than 86 percent in inpatient hospital admissions and a decrease of more than
87 percent in emergency room visits. ACE Inhibitors use increased by more than 9 percent.
Similarly, Beta-Blocker use increased by more than 4 percent. The patients that returned the
Kansas City Cardiomyopathy (KCC) questionnaires before and after the trial period displayed an
increase of over 8 percent on their Overall Summary scores and over 9 percent on their Clinical
Summary scores. Conclusion Combining telemedicine with physician-directed case management can improve the quality of life for CHF patients, increase their compliance with treatment
plans, and reduce the use of health care resources.

P50
Does Short-Term Effectiveness Predict Long-Term Adherence with Statin
Therapy?
Joshua S Benner, Michael F Pollack, Timothy W Smith, ValueMedics Research, LLC.,
Arlington, VA; Michael F Bullano, Vincent J Willey, Health Core, Inc., Newark, DE; Setareh A
Williams, AstraZeneca LP, Wilmington, DE
Background: Previous studies have examined patient and provider characteristics associated
with adherence to statin therapy; characteristics of the regimen have not been well studied.
Objective: To determine whether the extent of low-density lipoprotein cholesterol (LDL-C)
reduction in the first 3 months of statin therapy is associated with subsequent adherence.
Methods: This retrospective study used administrative data from a Southeastern US HMO. The
study population consisted of subjects who started statin therapy between October 1999 and
August 2001, were enrolled for ⱖ12 months prior and ⱖ6 months after treatment initiation,
and had ⱖ1 LDL-C test in the year prior to and 4 –12 weeks after initiation of therapy
(n⫽10,078). Patients were followed until they disenrolled or accumulated 36 months of
follow-up. The study period was divided into 3-month intervals, during which patients were
considered “adherent” if statin therapy was filled ⱖ80% of the time. We used a generalized
linear model for repeated measures to study the association between percent change in LDL-C
at 4 –12 weeks and adherence in subsequent intervals. Other potential predictors of long-term
adherence included demographic, clinical and health services use variables. Results:
Adherence decreased significantly over time; 59%, 40%, 34% and 21% of subjects were
adherent at 3, 6, 12 and 36 months, respectively. Mean LDL-C reduction at 12 weeks was
28.8% (SD⫽19.8%). The relative LDL-C reduction at 12 weeks was significantly and

Poster Presentations
independently associated with long-term adherence: compared to subjects in the first quartile
of LDL-C reduction, those in quartiles 2, 3, and 4 were more likely to be adherent in any
subsequent interval (adjusted odds ratio [95% confidence interval], 1.29 [1.14, 1.44]; 1.32
[1.17, 1.48]; and 1.19 [1.06, 1.35], respectively). Other independent predictors of long-term
adherence included adherence during the initial 3 months of therapy age, and recent history
of coronary revascularization. Conclusion: Greater LDL-C reduction during the first 3 months
of statin therapy is associated with long-term adherence. Lipid-lowering potential of the initial
regimen should be a consideration when prescribing statin therapy because it may affect
adherence.

P51
Correlates of Compliance with Dyslipidemia Treatment Recommen-dations
among Adults in the United States: Findings from the 1999–2000 National
Health and Nutrition Examination Survey
David Klingman, Joshua S Benner, Timothy W Smith, ValueMedics Research, LLC.,
Arlington, VA; Setareh A Williams, John C O’Donnell, AstraZeneca LP, Wilmington, DE;
Michael B Nichol, University of Southern California, Los Angeles, CA

Downloaded from http://circ.ahajournals.org/ by guest on July 21, 2017

Background: Non-compliance with dyslipidemia therapy is well documented in the literature.
Identifying correlates of non-compliance is important for improving cardiovascular health
outcomes in dyslipidemic patients. Methods: We examined the correlates of self-reported
compliance with physician-recommended treatments for dyslipidemia in 4,880 respondents
age ⱖ20 years in the 1999 –2000 National Health and Nutrition Examination Survey.
Demographic and clinical variables were screened for unadjusted association with compliance
(2 p-value ⱕ0.2): recency of cholesterol test (⬍1 year, 1–2 years, ⬎2years); regular source
of health care (physician office, clinic, outpatient hospital, none); health care utilization (number
inpatient stays in the past year); clinical history (coronary heart disease, heart attack, angina,
stroke, diabetes, congestive heart failure, number of comorbidities); and demographic variables
(gender, age, race, education, country of birth). We used SUDAAN® for weighted multivariate
logistic regression of compliance on the screened variables. Results: Among adults that
reported a physician recommendation for dyslipidemia drug therapy, 74.5% (weighted; 441 of
570 sample cases) reported that they were taking the medication. Respondents that had a
cholesterol test within the past year were significantly more likely to be compliant (compared
to ⬎2 years; odds ratio [OR] 5.80, 95% confidence interval [CI] 1.84 –18.27) as were adults
whose regular source of care was a physician’s office, compared to no regular source of care.
Among adults that reported a physician recommendation for one or more therapeutic lifestyle
changes for lowering cholesterol (reducing weight, eating less fat, and exercising more), 63.2%
(weighted; 664 of 1,020 sample cases) reported that they were undertaking all recommended
changes. Respondents that had a cholesterol test within the past year were significantly more
likely to be compliant (OR 2.53, 95% CI 1.44 – 4.46), along with “other” race (vs. white), and
age 75⫹ (vs. 20 –34). Conclusion: Adherence to guidelines recommending close followup
monitoring for patients with dyslipidemia may increase patient compliance with lipid-lowering
therapy.

P52
Effects of Self-Efficacy Enhanced Cardiac Rehabilitation in Post Myocardial
Infarction Patients
Jina Choo, Lora E Burke, University of Pittsburgh, Pittsburgh, PA; Kyungpyo Hong,
Sungkyunkwan University, Seoul, Republic of Korea; Maeja Kim, Seoul National University,
Seoul, Republic of Korea
BACKGROUND It has been shown that exercise-based cardiac rehabilitation (CR) can reduce
the risk of recurrent myocardial infarction (MI) and mortality in patients with a previous MI.
Traditional exercise-based CR programs have been implemented recently in Korea, with this
being the first study focused on strategies to enhance adherence to recommended life style
changes. The purpose of this study was to determine if a self-efficacy enhancing CR program
(SEE-CR) has an effect on exercise capacity, exercise self-efficacy, and exercise adherence in
MI patients. METHODS In order to improve exercise capacity and exercise adherence, an
8-week SEE-CR program was implemented. The SEE-CR consisted of endurance training (3
supervised sessions per week, average intensity 65% of VO2peak), the enhancement of
self-efficacy (education session, goal setting, modeling, and physiologic feedback), and social
support (weekly telephone follow up, multidisciplinary counseling, and group therapy). After
matching for gender, age, and left ventricular ejection fraction, the study subjects were
consecutively assigned to either a CR group (n⫽19) or a control (C) group (n⫽19) 3 weeks post
MI. C group participants were instructed on a home-based exercise program and not contacted
during the 8 weeks. At baseline and after 8 weeks, exercise capacity was evaluated by a
cardiopulmonary treadmill exercise test and self-efficacy by the Cardiac Exercise Self-Efficacy
(CESE) Scale. Exercise adherence was assessed through session attendance and self-report,
using an investigator developed questionnaire that rated adherence on a scale of 0 to 10.
RESULTS After the 8-week SEE-CR program, significant improvements were observed in VO2
peak (p⫽ .014), anaerobic threshold (p⫽ .044) and exercise duration (p⫽ .009) in the CR group
compared to the C group. The CESE score for the CR group was significantly higher than that
of C group (p⫽ .049). Attendance for the CR group was 86.2%. The exercise adherence
questionnaire revealed a better mean score in the CR group than the C group (9.89 ⫹ 0.3 vs.
7.63 ⫹ 3.00, p⫽ .015). CONCLUSION Implementing the described strategies to enhance
self-efficacy in a Korean CR program for post MI patients might lead to improved adherence
to the exercise recommendations.
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Predictors of Medication-Taking Behavior in Attendees of Health-Related
Educational Programs
Laura L Manzey, Pfizer, Inc., Maumee, OH; Thomas A Wolfe, Pfizer, Inc., Columbus, OH;
Kevin A Townsend, Pfizer, Inc., Ann Arbor, MI; Martin R Giannamore, Pfizer, Inc., Columbus,
OH; Carolyn W Chou, Pfizer, Inc., Louisville, KY
PURPOSE: A self-reported 4-item survey tool has been developed and validated which classifies
medication-taking behavior as high (better), medium or low (worse). The purpose of this study
was to determine associations between medication adherence category and common
demographic and health-related characteristics. METHODS: Data were collected from attendees who volunteered to complete a survey during healthcare education programs for
consumers and healthcare providers. Results were analyzed using standard database and
statistical software. Continuous data are reported as mean and standard deviation. Binary
logistic regression with odds ratios (OR) and 95% confidence intervals (CI) describes
associations between adherence category and survey variables. RESULTS: The sample
included 1082 respondents: 73% female, 72% with some college education and 22%
healthcare professionals; mean age of 54.3 ⫹ 15.8 years. Backward stepwise regression,
maintaining variables with a significance of p⬍0.05, identified increasing age (OR 1.04; 95%
CI 1.02 to 1.05), current health status of “well” (OR 2.0; 95% CI 1.1 to 3.7), and the presence
of diabetes mellitus (OR 3.1; 95% CI 1.3 to 7.8) or cardiovascular disease (OR 2.2; 95% CI 1.4
to 3.4) as significant predictors of “medium” or “high” adherence category. Current health
status of “poor” (OR 0.08; 95% CI 0.03 to 0.25) was predictive of not being categorized as
medium or high adherence. The following were not predictive of adherence category when
adjusted for other variables: gender, number of chronic medications, educational level, and
classification as a healthcare professional. Individual items of the adherence survey were
reported as follows: forgetting to take medicine (49%), stopping medicine when feeling worse
(29%), stopping medicine when feeling better (20%) and occasional carelessness in taking
medicines (14%). CONCLUSION: Several patient characteristics are predictive of reasonably
good medication adherence, including the presence of cardiovascular disease or diabetes, good
current health status, and older age. Poor health status, however, is associated with lower
adherence, and classification as a healthcare professional did not predict higher or lower
adherence compared to the lay public.

P54
Factors Affecting Compliance in the Northern Manhattan Stroke Study
(NOMASS)
Joanne R Festa, Bernadette Boden-Albala, Ronald M Lazar, Ralph L Sacco, Columbia
University College of Physicians and Surgeons, New York, NY
Objective: To assess self-reported medication compliance in a stroke population and to
determine whether baseline cognition or depression were related to compliance behavior.
Methods: As part of the NOMASS, we prospectively followed a cohort of community based
stroke survivors. Baseline questions on pre-stroke memory and depression were assessed. At
1-year follow-up we documented outcomes and collected medical and behavioral data. We
assessed compliance with a series of questions about medication adherence. Results At
baseline there were 655 ischemic stroke cases; 55% women; 17% white, 27% black, 54%
Hispanic; mean age 69 ⫾ 12 yrs. At one-year, 107 were dead and 527 were seen in person;
474 responded to compliance questions. Over 13% of stroke patients reported that they
stopped medication because they felt better. Among HTN patients, reasons for medication
discontinuation included a sense of good health (16% vs 11%) and medication cost (8% vs
0.5%, p⬍0.04). HTN patients were also more likely to report medication discontinuation due
to: 1) Medications ran out and were not renewed on time (11% vs 1%, p⬍0.03); 2) Too many
medications to take (5% vs. 1%, p ⬍0.06) and; 3) Patient forgot to take the medications (11%
vs 6%, p⬍0.08). Patients were classified as non-compliant if they answered “sometimes” or
“frequently” to any of the compliance questions: 17% were classified as medication
non-compliers. In multivariate logistic regression baseline depression was a predictor of
noncompliance at 1 year (OR 2.0 p⬍0.04), self-reported history of memory problems was not
a significant predictor (OR 0.6, p⫽ 0.19) after controlling for gender and race/ethnicity.
Conclusion: We find that a sense of well-being and underlying socio-demographic conditions,
particularly economics, may be barriers to optimal medication compliance in an ethnicallydiverse, community-based population of stroke patients. Moreover, we find depressive
symptoms to be associated with medication compliance 1-year post stroke.

P55
The Impact of Beta-Blockers and Lipid Lowering Agent Use on Risk
Adjusted Six-Month Mortality in Post-CABG Veteran Patients
Adrianne W Casebeer, Janet H Baltz, Lynn Schooley, Denver VAMC, Denver, CO; Gerald O
McDonald, Department of Veteran Affairs, Washington, DC; Fred Grover, Denver VAMC,
Denver, CO; Francesca Cunningham, Chicago VAMC, Chicago, IL; A. Laurie W Shroyer,
Denver VAMC, Denver, CO
Background: The AHA guidelines call for the use of both beta-blockers and lipid lowering
agents (LLAs) for appropriate sub-populations of ischemic heart disease patients. In this
analysis, we sought to determine the impact of receiving prescriptions for these key ischemic
heart disease medications on six-month mortality for post-CABG veterans. Methods: Using the
Continuous Improvement in Cardiac Surgery Program data along with VA Pharmacy Benefits
Management data, medication use rates were calculated for 8,917 non-emergent post-CABG
veteran patients patients surviving CABG hospitalization from April 2000 through March 2002.
Univariate comparisons of six-month mortality were made between those patients who
received beta-blockers and/or LLAs within six-months of discharge, and those that did not.
Logistic regression models were developed to determine the impact of receiving beta-blockers
and/or LLAs on risk-adjusted six-month rates of mortality. Results: Univariate results for
unadjusted six-month mortality rates for patients who received beta blockers and/or LLAs
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within six months of surgery compared to those that did not are as follows: beta blockers: 1.2
vs. 8.8 (p⫽0.0001); LLAs 0.91 vs. 6.7 (p⫽0.001). Patients that received beta blockers or LLAs
had a significantly lower mortality rate compared to those that did not. The results of beta
blocker therapy and LLAs on six-month mortality following risk adjustment are: beta blockers
(OR⫽0.24, CI⫽0.18 – 0.33); LLAs (OR⫽0.21, CI⫽0.15– 0.29). After risk adjustment, the
impact of beta-blocker therapy or LLA therapy on six-month mortality following CABG surgery
remained significant. Conclusion: Receiving beta-blockers or LLAs within six months of
discharge significantly reduces the rate of six-month mortality for non-emergent post-CABG
veteran patients. Additional data on ischemic heart disease, medication compliance rates and
combined medication interactions that impact these same outcomes are being evaluated.

P56
Evaluation of Medication Adherence Assessment in Statin Clinical Trials
Linh B ter Riet, Pfizer, Inc., Jacksonville, FL; David L Day, Pfizer, Inc., New York, NY;
Gregory B Morrill, Pfizer, Inc., Phoenix, AZ
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Clinical trials with statins demonstrate reductions in cardiovascular morbidity and mortality.
These trials included long treatment periods. Adherence to statins may wane with long-term
therapy. Therefore, on-trial statin adherence may be a confounder affecting endpoints in
outcomes studies. The objective of this evaluation was to determine the extent and analysis of
patient adherence to statin therapy in clinical trials. Trials evaluating atorvastatin, simvastatin,
pravastatin, and rosuvastatin were reviewed. Trials included were published between 1990 and
2003, were conducted for one or more years, and were failure-and-switch studies evaluating
different statins or a comparative trial between two or more statins or placebo. Studies were
reviewed to determine assessment of patient adherence to therapy, if adherence rates were
reported, and if adherence was included as a variable in the endpoint analysis. Twelve studies
were selected for review. Adherence was reported in seven studies. Three of these do not
report the actual adherence rates observed, and three do not report how compliance was
defined. Tablet count was the most common method of assessing compliance, used in four of
the trials. Most studies reported continuation of therapy as a measure of compliance; six
studies reporting statin continuation or discontinuation rates at the end of the trial. Patient
non-compliance was an exclusion criteria at study entry in only two trials. In all of the trials,
patients identified as non-adherent remained in the trial and their results were used in the
analysis. Therefore, these trial results are likely to underestimate the impact of statin therapy
in the most adherent cohort. In trials that measured adherence, most did not report differences
in outcomes relative to differences in adherence rates. Five studies included a discussion of
adherence, however only one trial evaluated potential improvement in outcomes related to
optimal adherence. We conclude that adherence is not routinely assessed by investigators of
large scale, long-term trials evaluating statin therapy. Most of the trials do not report
compliance rates, do not adequately define compliance in the methodology section, and do not
evaluate the impact of patient adherence on study outcomes.

P57
Benefits of and Barriers to Medication and Dietary Compliance in Heart
Failure
Susan J Bennett, Kathleen A Lane, Janet L Welch, Susan M Perkins, Indiana University,
Indianapolis, IN
Background: Noncompliance with medications and dietary sodium restrictions is a major
problem that contributes to poor health outcomes among patients with heart failure (HF).
Objectives: 1) determine the most frequent perceived benefits of and barriers to compliance
with medication and dietary sodium restrictions among two samples of HF patients; 2) test the
relationships between the benefits of and barriers to compliance; and 3) determine predictor
variables of benefits of and barriers to compliance. Theoretical Framework: Health Belief Model
Methods: Two convenience samples comprised of 101 HF outpatients (study 1) and 205
hospitalized HF patients (study 2) completed the Beliefs about Medication Compliance Scale
and the Beliefs about Dietary Compliance Scale. Patients in study 1 completed the
questionnaires once. Patients in study 2 completed the scales 3 times: baseline, 12 and 52
weeks after baseline. Results: The most frequently identified benefits of medication compliance
were decreased chance of hospitalization, reduced worry, and reduced swelling. The most
frequently reported barriers to medication compliance were interrupted night sleep and
difficulty when away from home. The most frequently reported benefits of dietary sodium
restrictions were that salty foods keep the heart healthy and reduce swelling. The most
frequently reported barrier to dietary sodium restrictions was poor taste. All patients identified
benefits and barriers that could be improved by behavioral change interventions. Benefits and
barriers were low to moderately correlated. Few significant predictors of benefits of or barriers
to medication or dietary compliance were noted in the multiple regression analysis. Results
from the 2 samples consisting of a total of 306 patients were consistent and few differences
were noted in responses over time. Conclusions: Patients reported many barriers to compliance
that would be amenable to tailored interventions designed to enhance compliance with
medication and diet. Benefits to compliance could also be strengthened by tailored interventions to further increase compliance. Future studies are needed to determine other variables
that may improve these beliefs about compliance.

P58
Cardiovascular Goal Attainment and Assessment of Risk Behaviors for
Medication Adherence
Kevin J Lynch, Pfizer, Inc, Upper St Clair, PA; Rick Dettloff, Pfizer, Inc, Grand Rapids, MI;
Thomas A Wolfe, Pfizer, Inc, Columbus, OH; Carolyn Chou, Pfizer, Inc, Louisville, KY; Bonnie
Delor, Pfizer, Inc, Detroit, MI; Martin R Giannamore, Pfizer, Inc, Columbus, OH; Laura L
Manzey, Pfizer, Inc, Toledo, OH
Purpose: Nonadherence to medical therapy is a major health concern and presents a great
barrier to the attainment of optimal patient outcomes. An estimated 30 –50% of hypertensive

patients and 50 –79% of hyperlipidemic patients withdraw from their prescribed medication
regimen within 1 year. The purpose of this study was to determine if self-reported
medication-taking behavior (MTB) impacts blood pressure (BP) and lipid goal attainment.
Methods: Seven primary care and cardiology medical practices located in KY, MI, OH, and PA
participated in the study. Patients with a diagnosis of hypertension (HTN) and/or hyperlipidemia
were identified consecutively. Patients completed a questionnaire including a 4-item validated
adherence scale relating to his or her MTB as an estimate of medication adherence. A nurse
recorded BP from the visit, most recent cholesterol values, and current medications for the
management of BP/lipids. Results: A total of 372 patients were included in the analysis. The
mean age was 61 years (range 26 – 89, 45% female) and the mean number of medications
prescribed for each patient was 6.6 (range 0 –26). Hyperlipidemia was diagnosed in 322
patients, HTN in 325 patients and both diseases in 275 patients. Over 65% of the patients had
either CHD or a CHD risk equivalent and 10.7% had 2 or more risk factors for CHD. Based on
JNC VII guidelines, 49.8% (n⫽160) of hypertensive patients with documented BP achieved BP
goal and 61.2% (n⫽208) of patients with documented LDL-C were at NCEP ATPIII goal for
LDL-C. MTB was high in 54.3% and medium/low in 45.7% of patients. In addition, 35 patients
(9.5%) stated they skip doses or took less medication to save money. NCEP ATP III LDL-C goal
attainment occurred in 66.3% and 55.5% of patients in the high and medium/low MTB
categories, respectively (p⫽0.044). JNC VII goal attainment for BP occurred in 50.6% and
49.3% of patients in the high and medium/low MTB categories, respectively (p⫽NS).
Conclusions: Significant numbers of patients in this analysis were at risk for being
nonadherent to medications. These patients were less likely to achieve LDL-C goal. Clinicians
must be aware of the high prevalence of medication nonadherence and its potential impact on
achieving treatment goals in the management of high cholesterol and BP.

P59
The Influence of Ethnocultural Affiliation and Gender on Coronary Heart
Disease Risk Management
Kathryn M King, Julianne Sanguins, Liam K Taylor, Pamela LeBlanc, Elizabeth Thomlinson,
University of Calgary, Calgary, AB, Canada
Ethnocultural affiliation and gender influence people’s beliefs, understanding, appreciation of,
and ultimately their choices about making lifestyle changes associated with CHD risk. To
develop appropriate strategies and health policy aimed at improving people’s ability to make
lifestyle changes associated with CHD risk, the influence of ethnocultural affiliation and gender
as fundamental foci, must be understood. Our objectives were to describe and explain: (1) the
process that people undergo when faced with making lifestyle changes related to their CHD
risk, and (2) how ethnocultural affiliation and gender influence that process. A series of
grounded theory studies were thus undertaken with men and women (n⫽10 each) from 7
ethnocultural groups (Euro-Celtic, French, Aboriginal, Chinese, South Asian), and who had a
diagnosis of CHD. Since place of residence also shapes culture, urban and rural living
Euro-Celtic and French Canadians were studied. Participants engaged in audio-recorded
interviews. Interview transcripts and field notes were the principle data sources. In the
pre-event phase, participants had varying degrees of acknowledgement and comprehension
regarding CHD risk factors. The severity of impact of the CHD event, interpretation of healthcare
providers’ messages regarding their illness and the healthcare experience, played prominent
roles in how people viewed their health following their event. The ability to acquire health
information (including language, education, economic status); beliefs regarding religion, luck
and fatalism; the nature and perceived importance of work/employment; life goals/future
orientation; family constellations; age; and most importantly gender differentially influenced
(based on ethnocultural affiliation) people’s decisions about managing their CHD risk in both
process and outcome. Despite ethnocultural affiliation, women encounter particular hazards to
making beneficial choices about their CHD risk. In our next phase of study, we will use this
work to develop, refine and test decision models that will represent and have the capacity to
predict the ethnocultural- and gender-based decisions and behavioral outcomes of people
faced with making decisions about managing their CHD risk.

P60
Exercise after Cardiac Events: Predicting Maintenance
Shirley M Moore, Jacqueline M Charvat, Case Western Reserve University, Cleveland, OH
A convenience sample of 118 patients (74 men, 44 women) who completed cardiac
rehabilitation (CR) were followed for one year. Measures of exercise frequency, amount (#
hours exercised), exercise session duration, and intensity (# hours exercised in target heart rate
zone) were obtained using portable wristwatch heart rate monitors worn during exercise. Data
on a set of candidate predictor demographic, physical, psychosocial, and cognitive/behavioral
variables were collected in an interview near the end of CR. Results indicated that during the
12th month after CR 58% of subjects did no exercise, and the mean amount of time exercised
was 4.4 hours. Predictors of exercise frequency were depressed mood, efficacy for adherence,
fitness, and race (F⫽5.20, p⬍.01). Predictors of amount of exercise twelve months after CR
were muscle and joint pain limiting movement, depressed mood, efficacy for adhering to an
exercise regimen, fitness (measured by 6-Minute Walk Test), abdominal girth, race, and
retirement status (F⫽4.99, p⬍.01). Predictors of session duration were motivation, depressed
mood, and marital status. Predictors of exercise intensity were muscle and joint pain limiting
exercise, fitness, and New York Heart Association Class (F⫽5.41, p⬍.01). These data indicate
that interventions addressing depressed mood, self-efficacy, muscle and joint pain, and fitness
may be key to improving long term exercise following cardiac events.
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The COACH Program: From Clinical Trials to Clinical Practice
Margarite J Vale, Michael V Jelinek, James D Best, Minke B Hoekstra, St. Vincent’s Hospital
Melbourne, Victoria, Australia; Anna Rizzuto, Austin Health, Heidelberg, Australia; Kerryn
Thompson, Leeanne E Grigg, The Royal Melbourne Hospital, Parkville, Australia; David L
Hare, Austin Health, Heidelberg, Australia
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Background: Multiple studies have shown that there is a failure to apply evidence-based
medicine in clinical practice – the ‘treatment gap’. The COACH (Coaching patients On Achieving
Cardiovascular Health) Program is a training program for patients with coronary heart disease
(CHD) whereby a health professional coach trains patients to aggressively pursue the target
levels for their coronary risk factors while working in partnership with their own doctor(s). We
have recently shown in two randomized controlled trials that The COACH Program can
substantially reduce the treatment gap (JCE 2002; 55: 245–52, Arch Intern Med 2003;163:
2775– 83). We are now applying this strategy to the management of patients with CHD in
routine practice. Methods: Cardiac coaches were appointed to St. Vincent’s Hospital Melbourne
(SVHM), Austin Health (AUSTIN) and The Royal Melbourne Hospital (RMH) in January 2003. The
patients with CHD are coached according to National Heart Foundation of Australia risk factor
targets. The success of coaching is measured by the proportion of eligible patients enrolled and
by the achievement of risk factor targets in these patients. Results: The number of patients
enrolled from January 13, 2003 to December 31, 2003 is 975: 318 SVHM, 355 AUSTIN, 302
RMH. The proportion of males is 75%, females 25 %, median age 60 years. Evaluation showed
that the coaches had recruited 46% of the eligible patients. An additional 20% of patients were
ineligible. The impact of coaching was measured in 336 patients in whom full 6 month
follow-up data was available. Results in these 336 patients indicate that 68% achieved total
cholesterol ⬍ 4.5 mmol/L, 77% achieved blood pressure ⬍ 140/90 mmHg, 20% achieved
BMI ⬍ 25 kg/m2, 60% achieved fasting glucose ⬍ 6.1 mmol/L, 91% were not smoking, 92%
walked regularly for exercise, 93% were taking aspirin, 93% were taking a statin and 72%
were taking a beta blocker. Conclusions: We have shown that coaching can enrol a large
number of patients who have been hospitalized with CHD and achieve good coronary risk factor
status and adherence to cardiovascular medications. The COACH Program has the potential to
reduce deaths and recurrent adverse events by 20%.

P62
A Study of the Relationship Between Adherence to Treatment Protocol and
Weight Loss
Edvin Music, Meghan Cartwright, Therese Polakoski, Jennifer Taylor, Admir Music, Dorothy
Tschirpke, Terry Starrett, Jina Choo, Yookyung Kim, Lora E Burke, University of Pittsburgh,
Pittsburgh, PA
Introduction: Obesity has been linked to a host of chronic disorders associated with heart
disease. However, studies have demonstrated numerous benefits to cardiovascular health with
as little as 10% reduction in weight. Weight loss treatment results in short-term success but
is followed by high rates of recidivism. This study focused on the use of a lacto-ovo-vegetarian
(LOV) eating plan as a dietary strategy and on the role of treatment preference to promote
long-term weight loss. Preference was crossed with two treatment options: standard behavioral
treatment and standard behavioral treatment ⫹ lacto-ovo-vegetarian eating plan. Purpose: This
study examined the relationship between adherence to treatment protocol (session attendance,
restricted calorie goal, recorded exercise, and daily diary completion) and weight loss at six
months. Methods: Data were obtained from attendance records and weekly diaries. Weight loss
was the difference between weight at baseline and at 6 months. Data from the four treatment
groups were combined for this analysis. Results: The first recruitment cohort (N⫽55) had a
mean age of 43.8⫹0.9, was predominantly female (90.4%), White (82.7%), married (67.3%),
and employed (90.2%) with 15.4⫹2.4 years of formal education. Results revealed a mean
attendance of 76% at the weekly sessions. Moderate levels of adherence were observed for
maintaining the restricted calorie goal (72%) and completing the daily diary (74%), with
relatively poor adherence to the exercise goal (46%). Mean weight loss was 13.4“ 9.5 pounds.
There were moderate but statistically significant positive relationships between adherence to
the four components of the treatment protocol and weight loss. The predictor variables were
significantly related to weight loss: attendance (P ⬍ 0.01), adherence to the calorie goal (P ⬍
0.01), frequency of exercise (P ⬍ 0.05), and daily diary completion (P ⬍ 0.01). The
presentation will include the second recruitment cohort (n ⫽ 67) for a total sample of 122.
Conclusions: Adherence to treatment protocol played a significant role in weight loss in this
study. Facilitating improved adherence to all aspects of the treatment protocol, especially to
exercise, may lead to improved weight loss and reduced cardiovascular risk.

P63
Effects of Home-Based Cardiac Exercise Program on the Exercise
Tolerance, Serum Lipid Values and Self-Efficacy of Coronary Patients
Fisun Senuzun Ergun, University of Pittsburgh School of Nursing, Pittsburgh, PA; Cicek
Fadiloglu, Ege University School of Nursing, Izmir, Turkey; Catherine M Bender, Lora E
Burke, University of Pittsburgh School of Nursing, Pittsburgh, PA; Serdar Payzin, Ege
University Faculty of Medicine, Izmir, Turkey
Exercise-based cardiac rehabilitation (CR) improves exercise capacity and reduces cardiac risk
factors. Despite the beneficial effects of exercise-based CR there was an absence of organized
CR programs in Turkey until recently, when home based cardiac exercise programs (HBCEP)
were introduced. The purpose of this pilot study was to examine the feasibility of patients
following a HBCEP and to examine the effects of the program on exercise tolerance, serum
lipids, and self-efficacy in post acute coronary event patients in Turkey. Methods: Self-efficacy
theory provided the framework for this study’s intervention. Sixty patients were randomly
assigned to usual care (Control Group, n ⫽ 30) and the intervention (HBCEP, n ⫽ 30). The
Phase II HBCEP included three 45– 60 minute sessions a week, for 12 weeks, and the
enhancement of self-efficacy through educational sessions, the use of goal setting, modeling,
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and physiological feedback strategies. The control group was instructed about home exercise
and risk factor modification but there was no supervision provided. Both groups were
comparable in medical regimen, exercise capacity, and other measured variables preintervention. At baseline and after 12 weeks, exercise capacity was evaluated by exercise
testing using the Bruce Protocol, self-efficacy was measured with the Cardiac Exercise Self
Efficacy Index (CESEI), and serum lipid values were measured post 12-hour fast. Results: Mean
age of participants was 53.7 ⫾ 11.4 years, 91.6% were male, and 98.3% were married. The
mean adherence to exercising at least 3 times per week in the HBCEP Group was 91% while
the Control Group reported only 15%. The mean CESEI score for the Control Group was
60.60 ⫾ 1.65 while the HBCEP Group mean score was 77.66 ⫾ 1.81, p ⬍.001. At the
completion of the 12-week exercise program, the exercise capacity (p ⬍.001), total cholesterol
(p⫽ .004), triglycerides (p ⫽ .048), HDL cholesterol (p⫽ .001), and LDL cholesterol (p⫽.039)
of the HBCEP Group were significantly improved compared to the Control Group. Conclusion:
These results suggest that a first-time HBCEP in Turkey can be successful in having patients
adhere to a prescribed exercise program and reduce risk factors. Enhanced self-efficacy may
have mediated the improved behavioral outcomes.

P64
Appointment Attendance is not Associated with Medication Adherence in
Hypertensive African Americans
Gbenga Ogedegbe, Columbia University College of Physicians & Surgeons, New York, NY
Appointment attendance is often used as a proxy for medication adherence in clinical trials.
Little evidence supports this approach in African Americans. Using a cross sectional design, we
determined whether appointment attendance was associated with medication adherence in
hypertensive African American patients followed in a primary care practice. Participants were
enrolled in a RCT designed to improve medication adherence. Appointment attendance was
defined as the percentage of appointments broken during the 12 months before enrollment in
the trial. Patients who broke at least 30% of their appointments were categorized as
nonattenders. The Moritsky questionnaire assessed medication adherence; those who answered yes to any of the following questions were categorized as nonadherent: Do you forget
to take your medication? Are you careless about taking your medication? Do you stop taking
your medication when you feel well or feel worse? Using a significance level of p⬍0.05, the
association between appointment attendance and medication adherence was determined with
Chisquare, the proportion of broken appointments between adherent and nonadherent patients
was compared with t-tests, and concordance between the constructs was assessed with
kappa. Among the 99 patients enrolled, mean age was 52 yrs, 93% were women, 14% were
married, 64% were unemployed, 87% had Medicaid, 73% graduated high school, and mean
BP was 141/86 mmhg. The median appointment was 11 (range 1–34); mean proportion of
broken appointments was 23%, with 32% categorized as nonattenders. Sixty-nine percent of
patients were nonadherent with BP medications. There was no association between appointment attendance and medication adherence (****’c7 NEEDS TO BE ADDED TO TIMES NEW
ROMAN FONT****2⫽0.25, p⫽0.6); concordance between nonattenders and nonadherents was
poor (kappa⫽0.04, p⫽0.5).The difference in mean proportion of broken appointments between
nonadherent and adherent patients was -1.6% (CI:-1.1– 0.08). Thus, there is no association
between appointment attendance and medication adherence in hypertensive African Americans; these constructs should be evaluated independently in future trials.

P65
In Pursuit Of Perfection: Interventions To Exceed Acute Myocardial
Infarction (AMI) Performance Indicators
Larry M Diamond, Cathy Barrett, Jeanne Gugudis, Genevieve Valencia, Madeline Hicks,
Robert Walton, Kathy Hester, Sue Schulz, Christine Hanba-Stromp, Arthur L Riba, Oakwood
Healthcare Systems, Dearborn, MI
Adherence to AMI core measures has been used to assess quality of care, report process
outcomes, and more recently, form the basis for financial incentives to hospitals for exceeding
thresholds. Despite participating in the first ACC AMI Guidelines Applied in Practice (GAP)
project in Southeastern Michigan and adaptation of the GAP methodology, high adherence rates
to AMI care indicators has not been sustained at our hospital. We implemented the following
initiatives to optimize adherence to AMI core measures: 1) automatic ASA and Beta Blocker Rx
(unless contraindicated) on standardized AMI admit orders, 2) high expectations of the ED to
institute orders, 3) daily printout of positive troponins for patient targeting, 4) assurance of AMI
therapies, via review by a Pharm.D, 5) AMI care nurse practitioners, empowered to correct
therapeutic deficiencies and assure tool use, 6) monthly adherence rates reviewed by a
multidisciplinary committee, 7) engaged primary nurses to care processes, and 8) a GAP AMI
discharge document. We compared adherence rates to AMI core measures in the sixth month
period (1/03– 6/03) before and after full deployment of the initiatives; (assessed by monthly
Corporate Quality audit of AMI charts using JCAHO tools: data for 09/03–11– 03 only available
at this time): However, even with our intense, focused, high level efforts, perfect adherence
rates have not yet been achieved. The possible reasons for only moderate trends in our data
may be: 1) the 3 month period between 09/03 -11/03 may be too short of a study period, 2)
issues in documentation and medication prescribing by physicians, and 3) the last 5 - 10%
increase in ASA and Beta Blocker upon arrival and discharge are the most difficult to attain. We
feel that in order to optimize adherence rates to AMI care indicators, an engaged health care
provider collaborative, adoption and utilization of AMI GAP-like tools, and a comprehensive,
systematic approach to quality improvement needs to be implemented.
CORE MEASURE
Aspirin at arrival
Beta Blocker at arrival
ACEI for LVSD
Aspirin at discharge
Beta Blocker at discharge

01/01/03 - 06/30/03

09/01/03 - 11/30/03

90%
89%
83%
94%
93%

91%
93%
84%
93%
94%
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Measuring Cardiovascular Specialists’ Adherence to Evidence-Based Care
in the PPO Setting
John T Berthiaume, Richard Chung, Hawaii Medical Service Association, Honolulu, HI; Joe
Carver, University of Pennylvania, Philadelphia, PA; Antonio Legorreta, UCLA School of
Public Health, Los Angeles, CA
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Background: The Hawaii Medical Service Association’s Physician Quality and Service
Recognition (PQSR) program is a quality-based compensation model that rewards physicians
for providing high quality care. In this program, HMSA has developed specific indicators using
administrative data to measure the quality of care provided by cardiologists. Objectives: To
provide a case study example of a managed care intervention aimed at improving patient care
at the physician level and to explore preliminary outcomes of this performance-based financial
incentive program. Methods: Four evidence-based process measures (indicators) of quality of
cardiovascular care are used to rate cardiologists in a PPO environment: 1) ACE inhibitor use
in CHF, 2) Compliance with antihypertensive therapy, 3) Compliance with lipid lowering agents,
and 4) Lipid panel following CVA. Four additional indicators were implemented in 2002: 1)
Hepatic enzyme monitoring for statin use, 2) Treatment of coronary artery disease: beta
blockers, 3) Treatment of coronary artery disease: ACE/ARB, 4) Treatment of coronary artery
disease: lipid lowering drugs. For each indicator, physicians are rated by their percentage of
eligible patients who receive medical care meeting evidence-based criteria. Results: Mean
baseline scores for indicators ranged between 29% and 78%, with 29% of physicians’ eligible
patients meeting criteria for lipid panel following stroke, and 78% meeting criteria for
compliance with anti-hypertensive agents at baseline (1998). Initial results suggest progressive
improvement over time in many of these indicators, such as use of ACE inhibitor in CHF, which
displayed considerable and sustained improvements in weighted mean scores as well as
cumulative distribution functions between 1998 and 2003 (from 41% in 1998 to 71% in 2003).
HMSA has also seen increased participation by cardiologists in the program since its inception.
Conclusions: The PQSR program is an innovative approach to improving the delivery of quality
health care to patients. Early findings reveal a promising performance-based compensation
model that may positively affect quality of medical care, and also suggest an effective model
for measuring quality of care of cardiologists in a PPO environment.

P67
Economic Evaluation of a Compliance Program in Patients with Statin
Therapy – Design of the ORBITAL Study and Preliminary Results of a
Cost-of-Illness Analysis
Stefan N Willich, Jacqueline Müller-Nordhorn, Heike Englert, Hendrike Upmeier, Charité
University Medical Center, Berlin, Germany; Frank Sonntag, Practice of Cardiology,
Henstedt-Ulzburg, Germany; Heinz Völler, Rehabilitation Center for Cardiovascular Diseases,
Rüdersdorf, Germany; Wolfgang Meyer-Sabellek, AstraZeneca, Wedel, Germany; Karl
Wegscheider, Institute for Statistics and Econometrics, Hamburg, Germany; Eberhard
Windler, Department of Internal Medicine, Hamburg, Germany; Hugo A Katus, Department of
Cardiology, Heidelberg, Germany
Objectives: Despite the effectiveness of statin therapy in patients with hypercholesterolemia in
both primary and secondary prevention of cardiovascular diseases, patient compliance remains
inadequate. The primary objective of the ORBITAL Study is to evaluate the impact of a
compliance-enhancing program in patients receiving statin therapy on long-term diseaserelated outcomes and costs. Here are the design of the study and results of a cost-of-illness
analysis in a subsample of patients. Methods: Approximately 8000 patients eligible for statin
therapy (Joint European Guidelines) have been enrolled nationwide in primary care practices in
Germany. Patients have been randomised into an intervention group (12-month rosuvastatin
plus compliance program) and a control group (12-month rosuvastatin alone). The compliance
program was developed based on previous studies, expert advice, and pilot testing, and
includes a start package with a video and an information brochure, followed by mailings and
telephone calls. The 12-month intervention period is followed by a 24-month observational
period. For the present cost-of-illness analysis, patients were asked retrospectively about their
medical resource use and employment status in the six months preceding enrolment. Results:
The first 2500 patients (mean age 61 ⫾ 11 years, 44% female) were included in the analysis.
Out of these patients, 32% were employed at the time of inclusion, 19% had a history of
myocardial infarction, 8% a history of stroke, 61% had hypertension and 28% diabetes.
Disease-related direct costs amounted to a mean of 1052 Euros ⫾ 2293 per patient, indirect
costs to a mean of 1495 Euros ⫾ 4124. Overall, disease-related early retirement was
responsible for almost half of the total costs (47%), followed by costs for hospital visits (17%),
medication (16%), workdays lost (12%), physician visits (4%), outpatient therapy (2%) and
rehabilitation (2%). Conclusions: Indirect costs due to a loss of productivity contributed
markedly to the disease-related costs in patients with hypercholesterolemia. The considerable
economic burden of hypercholesterolemia indicates the need to assess long-term (cost)effectiveness of health care programs in patients with the disorder.
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