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ObjectivesObjectives

Review aimsReview aims

Update on study statusUpdate on study status

Describe problems Describe problems 
and possible solutionsand possible solutions



AimsAims

DDesign a multiesign a multi--leveled, pharmacyleveled, pharmacy--based based 
program to improve medication use  and program to improve medication use  and 
adherence by using tailored strategies such adherence by using tailored strategies such 
as written and verbal patient education as written and verbal patient education 
from a pharmacist and special medication from a pharmacist and special medication 
packaging.packaging.



AimsAims

Conduct randomized controlled trials in Conduct randomized controlled trials in 
which adults 50 years of age or older with which adults 50 years of age or older with 
heart failure are randomly assigned to usual heart failure are randomly assigned to usual 
care or to intervention by a specially trained care or to intervention by a specially trained 
and equipped pharmacist. and equipped pharmacist. 



AimsAims

Determine costDetermine cost--effectiveness of the effectiveness of the 
intervention.intervention.



Wishard Health ServicesWishard Health Services
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EnrollmentEnrollment
Control vs. InterventionControl vs. Intervention
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Improving Drug Use for Elderly Heart Failure PatientsImproving Drug Use for Elderly Heart Failure Patients
Subject ConsortSubject Consort

Recruited Subjects (n=405)

Completed Baseline and Assigned
to Control Group (n=192)

Completed 6-Month Interviews (n=159)
Lost to Follow-up (n=5)

Deceased (n=2)

Completed 12-Month Interviews (n=128)
Lost to Follow-up (n=14)

Lost to Follow-up at Close Out (n=15)
Deceased (n=7)

Completed Trial (n=128)
Still Active (n=42)

Total Lost to Follow-up (n=15)
Total Deceased (n=7)

Not Randomized (n=91)
Refused Baseline Interview (n=74)

Deceased (n=5)
Ineligible (n=11)

Baseline Incomplete Dementia (n=1)

Completed Baseline and Assigned
to Intervention Group (n=122)

Completed 6-Month Interviews (n=94)
Lost to Follow-up (n=5)

Deceased (n=5)

Completed 12-Month Interviews (n=68)
Lost to Follow-up (n=6)

Lost to Follow-up at Close Out (n=6)
Deceased (n=7)

Completed Trial (n=68)
Still Active (n=41)

Total Lost to Follow-up (n=6)
Total Deceased (n=7)

R



Baseline CharacteristicsBaseline Characteristics

VariableVariable ControlControl InterventionIntervention P valueP value

AgeAge 63 ± 963 ± 9 62 ± 862 ± 8 0.340.34

Sex, %WSex, %W 6767 6868 0.800.80

Race, %AARace, %AA 5252 4343 0.260.26

EducationEducation 11 ± 311 ± 3 11 ± 211 ± 2 0.070.07

Married,%Married,% 2626 2828 0.950.95

Literacy, Literacy, adeqadeq 7171 7272 0.920.92

NYHA IINYHA II 4141 4242 0.980.98



Marital StatusMarital Status

MarriedMarried
27%27%

DivorcedDivorced
29%29%

WidowedWidowed
24%24%

SeparatedSeparated
8%8%

Never MarriedNever Married
10%10%

Member of an Member of an 
Unmarried CoupleUnmarried Couple

2%2%



Relative IncomeRelative Income

ComfortableComfortable
12%12%

Do NOT have Do NOT have 
enough to make enough to make 

ends meetends meet
38%38%

Just enough Just enough 
to make to make 

ends meetends meet
50%50%
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Regenstrief Medical Record SystemRegenstrief Medical Record System
(RMRS)(RMRS)

Registration Registration 
& Scheduling& Scheduling

PharmacyPharmacy

LaboratoryLaboratory

RMRS RMRS 
databasedatabase

Appointment Appointment 
databasedatabase

Test Test 
databasedatabase

Prescription Prescription 
databasedatabase

State death State death 
certificate file

State State 
inpatient file certificate fileinpatient file





Intervention ComponentsIntervention Components

Patient EducationPatient Education

Therapeutic MonitoringTherapeutic Monitoring

Communication with ProvidersCommunication with Providers



IconIcon--Labeled Labeled 
MaterialsMaterials



IconIcon--Based Medication Based Medication 
InstructionsInstructions

Schema for written instruction:Schema for written instruction:

ContentContent

LanguageLanguage

Organization Organization 

PresentationPresentation

Coupled with icon or glyph labelingCoupled with icon or glyph labeling









Reasons for Reasons for 
Instruction PreferencesInstruction Preferences

StandardStandard

More informationMore information

Format familiarity

PatientPatient--centeredcentered

Larger printLarger print

Simplicity and lengthSimplicity and length

Icon timeIcon time--lineline

IconIcon--colorcolor

ClearerClearer

OrganizationOrganization

More interesting

Format familiarity

More interesting



All Presented Data…All Presented Data…

that are unpublished should be that are unpublished should be 
considered preliminaryconsidered preliminary



Literacy ClassificationLiteracy Classification**
(n=314 patients with CHF)(n=314 patients with CHF)

* * Using the Short Test of Functional Health Literacy (SUsing the Short Test of Functional Health Literacy (S--TOFHLA)TOFHLA)

71%71%

InadequateInadequate

MarginalMarginal
6%6%

23%23%

AdequateAdequate



Literacy Classification and MEMS Adherence at Literacy Classification and MEMS Adherence at 
6 months (n=50 patients with CHF)6 months (n=50 patients with CHF)
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Taking Taking 
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p < 0.001p < 0.001

** Using the Short Test of Functional Health Literacy (SUsing the Short Test of Functional Health Literacy (S--TOFHLA)TOFHLA)



Medication AdherenceMedication Adherence

Electronic MonitoringElectronic Monitoring
Medication Event Monitoring System Medication Event Monitoring System 
(MEMS Track V)(MEMS Track V)

Refill AdherenceRefill Adherence
Medication possession ratioMedication possession ratio

Refill adherenceRefill adherence

Patient reportPatient report
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Patient C:Patient C:
% Prescribed number of dose taken: 100.5%
% Prescribed doses taken on schedule: 64.5%
MPR: 1.0

Diuretics
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Patient D:Patient D:
% Prescribed number of dose taken: 63.9%
% Prescribed doses taken on schedule: 20.4%
MPR: 0.8

Diuretics
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Predictors of Hospitalization (n = 42)Predictors of Hospitalization (n = 42)

Type of Type of 
AdmissionAdmission

CovariatesCovariates dfdf ΧΧ22 P valueP value

CardiovascularCardiovascular Scheduling adherenceScheduling adherence 11 1212 0.00060.0006

NYHA classNYHA class 33 4343 < 0.0001< 0.0001

IncomeIncome 11 1919 < 0.0001< 0.0001

CHFCHF Scheduling adherenceScheduling adherence 11 44 0.040.04

NYHA classNYHA class 33 4444 < 0.0001< 0.0001

IncomeIncome 11 1212 0.00070.0007

Chui MA, et al. Pharmacotherapy 2003; 23:326Chui MA, et al. Pharmacotherapy 2003; 23:326--332332



Percent Cognitive Impairment Among Percent Cognitive Impairment Among 
1,900 Participants Taking Vasculoprotective Drugs1,900 Participants Taking Vasculoprotective Drugs

0

10

20

30

BP Diabetes Lipid Platelet

No

Yes

Antihypertensives (BP)
OR=0.62, 0.45-0.84

Murray MD, et al. Arch Intern Med 2002; 162:2090Murray MD, et al. Arch Intern Med 2002; 162:2090--2096.2096.



MEMS Percent Dose Taken by GroupMEMS Percent Dose Taken by Group
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Refill Percent Dose Taken by GroupRefill Percent Dose Taken by Group
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Hospitalization by MPRHospitalization by MPR
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Correlation among age, education, and Correlation among age, education, and 
cognitive function (n=153 participants)cognitive function (n=153 participants)

AgeAge EducationEducation LiteracyLiteracy
Listening Listening 

SpanSpan
Speed of Speed of 

ProcessingProcessing

AgeAge –– 0.140.14 –– 0.18 *0.18 * –– 0.18 *0.18 * –– 0.47 0.47 ‡‡

EducationEducation 0.39 ‡0.39 ‡ 0.20 *0.20 * 0.47 ‡0.47 ‡

LiteracyLiteracy 0.45 ‡0.45 ‡ 0.51 ‡0.51 ‡

Listening Listening 
SpanSpan

0.44 ‡0.44 ‡

* P < 0.05 †† P < 0.01 ‡‡ P < 0.001



Knowledge and Adherence Correlations Knowledge and Adherence Correlations 
(n=153 participants)(n=153 participants)

IndicationIndication DosingDosing WhenWhen
MEMS MEMS 
SchedSched

MEMS MEMS 
TakeTake

IndicationIndication 0.29 0.29 †† 0.33 0.33 ‡‡ 0.050.05 0.050.05

DosingDosing 0.76 ‡0.76 ‡ 0.26 0.26 †† 0.18 *0.18 *

WhenWhen 0.29 0.29 †† 0.24 0.24 ††

MEMS MEMS 
SchedSched

0.70 ‡0.70 ‡

* P < 0.05 †† P < 0.01 ‡‡ P < 0.001



Vision and Adherence Correlations Vision and Adherence Correlations 
(n=153 participants)(n=153 participants)

SnellenSnellen
LabelLabel

ReadingReading

LetterLetter

ComparisonComparison
LiteracyLiteracy

MEMS MEMS 
TakeTake

SnellenSnellen 0.100.10 0.29 0.29 ‡‡ 0.090.09 –– 0.080.08

Label Label 
ReadingReading

0.27 0.27 †† 0.59 0.59 ‡‡ 0.120.12

Letter Letter 
ComparisonComparison

0.48 ‡0.48 ‡ 0.120.12

LiteracyLiteracy 0.22 0.22 ††

* P < 0.05 †† P < 0.01 ‡‡ P < 0.001



Hearing and Adherence Correlations Hearing and Adherence Correlations 
(n=153 participants)(n=153 participants)

Listening Listening 
SpanSpan

Speech Speech 
DiscrimDiscrim

RTTRTT LiteracyLiteracy
MEMS MEMS 
TakeTake

Listening Listening 
SpanSpan

0.100.10 0.30 0.30 ‡‡ 0.45 0.45 ‡‡ 0.29 0.29 ††

Speech Speech 
DiscrimDiscrim

0.19 *0.19 * 0.150.15 –– 0.030.03

RTTRTT 0.36 ‡0.36 ‡ 0.17 0.17 **

LiteracyLiteracy 0.22 0.22 ††

* P < 0.05 †† P < 0.01 ‡‡ P < 0.001
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ProblemsProblems

RecruitmentRecruitment

Baseline interview appointment failure Baseline interview appointment failure 
and other followup (sending reminders)and other followup (sending reminders)

MEMS lid returnsMEMS lid returns

Patients using pill boxes and not Patients using pill boxes and not 
MEMS lids (documenting)MEMS lids (documenting)

New pharmacy copayment began New pharmacy copayment began 
October 1, 2003October 1, 2003
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