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Overview of the study

• Aims
• Study design
• Conceptual model
• Intervention materials



Aims

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



Aims

Conduct randomized controlled trials in which 
patients with heart failure or hypertension 
are randomly assigned to usual care or to 
intervention by a specially trained and 
equipped pharmacist. 



Aims

Determine cost-effectiveness of the 
intervention.



1996 1997 1998 1999 2000

Number of Patients 146,770 152,676 157,124 160,401 162,885

Age
    Mean 31 32 32 33 33
    S.D. 21 21 21 21 21
    Minimum 0 0 0 0 0
    Maximum 100 101 100 101 102

Wishard Hospital



Wishard Health Services
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Diuretics
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Improve Drug Use for Elderly Patients

CHF
(I- IV)

Follow-up: 9 mo active/3 mo post

R

Usual Care

Intervention

Patient-level Physician-level Pharmacist-level

Primary Dependent Variable: HRQL

Secondary Dependent Variables:
body weight, ADEs, patient satisfaction with healthcare
and pharmacy, direct health care costs

MEMS containers
Medication Education
Patient pamphlets
Reminders
Icon labeled containers

Covariates: Age, gender, race, social support, income,
barriers to compliance, cognitive function, 
concentrations of neurohormones, diuretic status,
medication adherence

Inclusion: phone, care at
WHS, > 50 years of age

Exclusion: unable to 
interview, participated in 
focus groups or pre-testing

(Baseline
Echo)

(N=244)

(N=122)

Body weight graph
MEMS plots
Refill adherence
Reported compliance
Prepares bottle labels
Prepares MEMS packaging
Writes compliance summary
Communicates to MD compliance summary

MEMS plots
Daily weight graph
Refill adherence plots
Reported compliance
Compliance summary from RPh
Provides advice to RPh
Designs strategy with RPh
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Conceptual Model

• Focuses on the relationships among:
Patient characteristics
Environmental factors
Medication adherence

• In predicting:
Outcomes



Conceptual Model
• No one model fit our study plan
• So, we integrated two existing models:

Behavioral healthcare utilization model 1
• Medication adherence is a self-care healthcare 

utilization process affected by many social and 
behavioral factors

Medication adherence model by Parks and 
Jones 2
• Specific to older adults’ medication taking

1.  Phillips KA, Morrison KR, Andersen R, Aday LA. Understanding the context of healthcare utilization: assessing 
environmental and provider-related variables in the behavioral model of utilization. HSR. 1998;33:571-96.
2. Park DC, Jones TR. Medication adherence and aging. In Handbook of Human Factors and the Older Adult. 
Arthur Fisk and Wendy Rogers, eds. Academic Press. 1997.
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Control/Usual Care
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Hypotheses

• Primary
• In the intervention group:

Medication adherence will be greater, which 
will, in turn, improve health outcomes



Hypotheses

• Secondary
• In the intervention group

Lower blood pressure
Fewer exacerbations (urgent and emergent 
visits to the emergency department and all 
cause hospital admissions will be fewer)
Patient satisfaction with healthcare will be 
greater
Health care costs will be less.



Intervention Components

• Patient Education
• Therapeutic Monitoring
• Communication with Providers



Intervention Components

Patient Education: To provide verbal and written 
education to improve patient understanding of their 
medications and encourage medication adherence.
1) Verbal Patient Education
2) Written Icon-based Materials

•Icon-based patient pamphlets
•Icon-labeled mediation containers



Medication Adherence

• Medication Event Monitoring System 
(MEMS)

• Refill compliance
Medication possession ratio using the RMRS

• Patient report



Icon-labeled materials



Icon-Based Medication 
Instructions

• Based on four principles from Dan 
Morrow’s research:

Content
Language
Organization 
Presentation

• Basic Principle: Emphasize older adult’s 
strengths and help overcome the weaknesses





























Literacy Categories from S-TOFHLA
range of scores = 6 to 36                      average score = 26.34
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Medication-related Goals with Majority 
Preference for Icon-based Instructions
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Medication-related Goals with Majority 
Preference for Standard Instructions
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CHF ENROLLMENT
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NYHA Classification
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HTN Recruitment milestones
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HYPERTENSION ENROLLMENT
Control vs. Intervention
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