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Foreword

NATIONAL QUALITY FORUM

A
dvances in pharmaceutical science and technology are among the
most important triumphs of modern healthcare. For large numbers

of patients, modern drug treatments have turned previously fatal 
diseases into transient acute illnesses or controlled chronic conditions.
Other drugs have dramatically improved patients’ quality of life.
Despite these impressive gains, too many patients are not receiving the
benefits of the drugs that have been prescribed for them.

Patients do not use medications as they are prescribed for many 
reasons. Frequently, patients do not follow drug usage instructions
because providers have not clearly communicated the directions. This
is particularly true for patients with limited health literacy.

In March 2004, the National Quality Forum (NQF) initiated a project
to address the need for a coordinated, national plan to improve 
consumer use of prescription medications. This project evaluated the
major issues implicated in medication non-adherence along with
promising practices and measures that could be used as voluntary
consensus standards.

The project consisted of three components: a review of the evidence,
the development of a framework, and the convening of a multistake-
holder workshop in October 2004. This report details the outcome 
of these activities—an action plan for improving consumer use of 
prescription medications across the United States, with a focus on
those with limited health literacy. 

We thank The California Endowment for supporting this project. We
also thank the workshop participants and researchers for their generous
time commitment and intellectual input.

Kenneth W. Kizer, MD, MPH
President and Chief Executive Officer
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Executive Summary

O
ne of the enduring challenges in healthcare today, for both pro-
viders and patients, is ensuring that patients follow treatment rec-

ommendations once they leave the care setting. Patient non-adherence
is a longstanding problem across the healthcare enterprise and is one
that raises serious issues for patient health, public health, and health-
care quality. With respect to the use of prescription medications, poor
patient adherence—which may occur as a result of cost, side effects,
misunderstandings, or other reasons—is especially problematic, given
the potential of pharmaceuticals to improve health. In fact, prescription
medication non-adherence is a major barrier to fully realizing the bene-
fits of modern medical research and advancements in pharmaceuticals.

Myriad intentional and unintentional factors have been attributed
to causing non-adherence, and it can be challenging for healthcare
providers to change the motivations of patients who deliberately, or
intentionally, choose not to follow recommended treatment regimes.
Unintentional causes of poor adherence—such as inadequate
provider-patient communication and patient confusion over basic
directions—are key leverage points, however, and should be a high
priority for improvement.

Given the significant impact of prescription medication adherence
on patient safety, equity, effectiveness, efficiency, and other domains of
quality, the National Quality Forum (NQF) initiated a project in March
2004 to address the need for a coordinated, national action plan to
improve consumer use of prescription medications. The project was
not designed to identify specific consensus standards per se; instead, it
was an exploratory effort to evaluate the major issues and promising
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practices or measures for their potential future use as 
voluntary consensus standards, with a special emphasis on
populations at high risk for unintentional non-adherence,
such as persons with limited health literacy, including those
with limited English proficiency (LEP). 

The project consisted of three major components: a com-
prehensive evidence review, the development of a framework
to define a strategy for the action plan, and the convening of 
a multistakeholder invitational workshop. The review of the
state of the evidence yielded approximately 3,000 relevant 
articles, underscoring the need for a coordinated effort to
evaluate the existing body of work in order to identify 
priorities for improvement. A framework to outline major
issues and define an overall strategy for the action plan was
developed based on the input of a small focus group and
workshop participants. The invitational workshop was held
in October 2004 in Washington, DC, convening a diverse
group of experts in quality, performance measurement, 
prescription medication safety, adherence, health literacy, 
and minority healthcare quality. The proceedings of this
workshop are described in this report, which presents a
national action plan for broadly improving consumer use 
of prescription medications in the United States.

Recommendations

Patients will not be able to benefit fully from medical 
research and pharmaceutical developments until their 
use of prescription medications is greatly improved. 
The coordinated efforts of a broad group of stakeholders,
including NQF Members, are critical for enacting the health-
care system reforms that are needed to begin to address the
issues involved in medication non-adherence. The solution
should begin with the standardization of a set of performance
measures that addresses adherence; the standardization of 
a set of practices that can be used by healthcare providers;
and multistakeholder engagement and action to improve 
adherence. Three major recommendations are offered to 
create a national action plan for improving consumer use 
of prescription medications, as follows:

VIII NATIONAL QUALITY FORUM
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n Data and measurement. Identify 
and implement a standardized set of
measures that uses existing data to
measure provider performance, drawing
on the wealth of information available
from pharmacies, pharmacy benefits
management organizations, state
Medicaid agencies, and other available
sources. Promote the sharing of those
data with pharmacists, physicians, and
other prescribers in order to facilitate 
the evaluation and improvement of
patient adherence.

n Practices for healthcare providers.
Evaluate and identify a set of practices
for improving medication use adherence
that healthcare providers at the individual
and organization levels can use and that
addresses medication use over the con-
tinuum of care. The set should include
practices that apply to all patients, as
well as those that address the additional
needs of populations that face challenges
in understanding healthcare information,
such as those with LEP, limited literacy,
and/or cognitive impairments, as 
well as other vulnerable or high-risk

populations. Goals for improvement in a
set of provider-focused practices should
include facilitating care coordination;
improving written information and 
verbal communication; routinely 
assessing patient adherence; providing
tools patients can use to take charge of
their own care; and addressing poor
adherence resulting from cost/access
issues. 

n Stakeholder engagement. Engage a
broad array of stakeholders, including
consumers, pharmacies, provider 
organizations, purchasers, policymakers,
pharmaceutical manufacturers, and 
information technology vendors, in
developing and implementing strategies
to improve adherence. Establish a case
for each respective stakeholder that
emphasizes how improving medication
adherence meets its established needs
and interests. Implement system-level
changes through a combination of 
policy and purchasing strategies that
will support and facilitate action by 
all involved stakeholders to improve
medication adherence.
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Introduction

O
ne of the enduring challenges for both healthcare providers and
patients is ensuring that patients follow treatment recommendations

once they leave the care setting. Patient adherence is a longstanding
problem across the healthcare enterprise and is one that raises serious
issues for patient health, public health, and healthcare quality. With
respect to the use of prescription medications, poor patient adherence—
which may occur as a result of cost, side effects, misunderstanding, 
or other reasons—is especially problematic, given the potential of 
pharmaceuticals to improve patient health. The inappropriate use of
prescription drugs can and has resulted in permanent harm, life-
threatening situations, and death.1 In fact, prescription medication
non-adherence is a major barrier to fully realizing the benefits of mod-
ern medical research and ongoing advancements in the development
of pharmaceuticals. 

Scope and Impact of the Problem

Twenty-two percent of hospitalizations have been attributed to patient
non-adherence.2 One study of California Medicaid patients demon-
strated that the risk of hospitalization was significantly correlated with
medication adherence.3 Poor adherence for prescription medication
use is particularly important, given the widespread use of these med-
ications by a large proportion of the population. In 2000, outpatient
prescription medicine spending totaled $102 billion,4 comprising about
one-tenth of total U.S. healthcare spending and representing the fastest
growing type of medical expenditure.5 More than 40 percent of
Americans take at least one prescription drug, and 16 percent take at
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least three. Nearly 90 percent of Medicare beneficiaries report
taking prescription medications, and nearly half of those 
individuals use five or more different medications.6

Increasing the effectiveness of interventions to improve
adherence could have a far greater impact on population
health than any other advancement in medical treatment.7

One study found a 76 percent discrepancy rate between 
what medicines patients were prescribed and what medicines 
(prescription and non-prescription) they actually took.8 As
many as 40 percent of seniors are non-adherent,6 and a review
of nearly 600 studies found general non-adherence rates to be
25 percent, ranging from 12 to 35 percent based on disease.9

This non-adherence was estimated to result in 112 million
unnecessary visits to healthcare providers and an extra 
$300 billion per year in excess spending for healthcare.9

Myriad intentional and unintentional factors have been
attributed to non-adherence. It is challenging for healthcare
providers to change patient motivations involving intentional
non-adherence, such as when patients deliberately choose not
to follow recommended treatment regimes. Such instances 
of non-adherence can result from financial issues (e.g., cost/
insurance coverage), psychological issues (e.g., perceived
need for the medications, unwanted side effects), or other 
factors. Unintentional causes of poor adherence—such as
inadequate provider-patient communication and patient 
confusion over basic directions—are key leverage points and
should be considered high-priority issues for improvement.

Impact for Populations with Limited Health Literacy

Patients with limited health literacy, including those with 
limited English proficiency (LEP), are at particularly high 
risk for unsafe use of prescription medications because of 
the quality and nature of the written information that is
available,10,11 and because these patients often do not receive
sufficient time or adequate verbal communication from
providers. Ensuring adherence for individuals with LEP in
particular is of great interest and importance, because they
represent a rapidly growing segment of the U.S. population.

2 NATIONAL QUALITY FORUM
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Nearly one in five U.S. adults reported
speaking a language other than English at
home in the 2000 U.S. Census.12 Moving
quickly to implement strategies to improve
adherence among individuals with limited
health literary clearly is a high priority.

The U.S. Healthy People 2010 goals also
note the need for better communication 
for patients with limited health literacy in
order to avoid the safety problems associ-
ated with non-adherence.13 Similarly, the
National Quality Forum’s (NQF’s) highest
priority for healthcare quality measurement
and reporting is to focus on vulnerable
populations in order to reduce disparities
in health and healthcare.14

The NQF Project

U
rgent action to address medication 
non-adherence is needed. Patients with

limited health literacy represent nearly half
of all American adults.15 These patients 
are more likely to be non-adherent and to 
suffer adverse health consequences than
those with adequate health literacy. They
make more medication/treatment errors,16,17

are less able to follow treatments,18 lack 
the skills needed to negotiate the health-
care system,19 and are at higher risk for
hospitalization.20,21

To date, numerous initiatives, practices,
guidelines, and other strategies designed 
to improve prescription medication 
adherence have been developed by 
healthcare providers, pharmacies, govern-
ment entities, professional associations,
researchers, consumer groups, and others.
The lack of coordination and consistency in
these approaches, however, has hampered

any significant progress to date. To capital-
ize on the promising body of existing work,
a clear roadmap for action is needed—one
that will provide a coordinated, national
approach directed at transforming the
healthcare delivery system to enable pro-
viders to improve prescription medication
adherence, particularly as it is related to
unintentional patient factors.

Systematic implementation of a com-
prehensive set of national standards on
how to improve medication use could 
have a substantial impact on a critical 
issue for the U.S. healthcare system and 
its consumers.22 Toward that end, NQF 
initiated a project in March 2004, with 
support from The California Endowment,
to address the need for a coordinated,
national action plan to improve consumer
use of prescription medications. With the
anticipated initiation of the prescription
drug benefit component for Medicare 
beneficiaries (P.L. 108-173) in January 2006,
the development of a national action plan
for improving prescription medication
adherence is more important than ever.

This project was not designed to 
endorse specific consensus standards per
se because of the diffuse nature of the 
evidence and a current lack of agreement
in the field around potential consensus
standards that were ready for endorsement
through the NQF Consensus Development
Process.23 Instead, the project was an
exploratory effort to evaluate the major
issues and promising practices or measures
for their potential future use as voluntary
consensus standards, with a special
emphasis on populations at high risk for
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unintentional adherence, such as those
with limited health literacy, including 
those with LEP. 

Project Components

This project contained three major 
components:

n Evidence review.A comprehensive
review of the evidence on improving
prescription medication adherence 
was commissioned, which included a
“Call for Practices” to NQF Members
and the broader healthcare community
in order to solicit information on 
practices to improve medication 
adherence (appendix D).

n Framework development.An expert
group was convened to identify key
issues for consideration in developing a
preliminary framework that would
guide the formation of an action plan 
to improve prescription medication 
use. Appendix A includes a list of the
focus group members, and appendix C
provides the background paper prepared
by NQF based on this group’s recom-
mendations.

n Workshop.Amultistakeholder work-
shop including experts in medication
adherence, patient safety, quality 
measurement, and related areas was
convened to discuss the evidence review
and preliminary framework and to 
recommend a national action plan for
broadly improving consumer use of 
prescription medications. This report
includes a synthesis of the workshop
discussions and recommendations.
Appendix A provides a list of the 
workshop participants, and appendix B
contains the workshop agenda.

NQF is dedicated to improving consumer
use of prescription medications broadly
across multiple domains of quality for all
individuals, but particularly for vulnerable
populations with limited health literacy, 
by implementing the national action plan
described in this report. However, this
report is just the beginning. The action 
plan calls on a variety of stakeholders and
includes strategies that draw on NQF’s
capacity to endorse voluntary consensus
standards to drive change and improve-
ment at the system level. Success will
require support by and the coordinated
efforts of the various stakeholders discussed
in the action plan, including NQF Members
and other relevant entities that can effect
changes in policy and practice.

Review of Evidence-Based Practices

To inform recommendations for the
national action plan, NQF commissioned a
review of the state of the evidence, which
was completed by Kem Krueger, Pharm.D.,
Ph.D., Bruce Berger, Ph.D., R.Ph., and Bill
Felkey, M.S., of the Auburn University
Department of Pharmacy Care Systems
(appendix D). The purpose of the paper,
Medication Adherence and Persistence, was 
to provide a comprehensive review of the
body of evidence on practices and strategies
to improve the safe, effective, and appro-
priate use of prescription medications by
patients, with a particular focus on practices
designed to address the specific needs of
patients with limited health literacy.
Additionally, NQF issued a public “Call 
for Practices” to solicit information on 
the “gray” literature, such as public and



private sector initiatives and recommendations related to
medication adherence. The background paper includes a
summary of the practices submitted during this process, in
addition to the evidence review.

Framework

Medication adherence is a complex issue, as indicated by the
diffuseness of the available evidence. In order to provide a
comprehensive framework for the workshop discussions on
the broad range of issues involved, NQF staff developed the
background paper, A Preliminary Framework for Improving Use
of Prescription Medications (appendix C).

The framework was based on the discussions and recom-
mendations of a small focus group of experts in medication
adherence from pharmacy, clinical, academic, and consumer
advocacy backgrounds that met in Washington, DC, in July
2004. The focus group outlined the major issues that should
be considered in a comprehensive framework for improving
prescription medication use on a national level. Participants
also discussed the extent of the problem and the state of the
field in advancing adherence improvement strategies; key 
priority areas and leverage points for improvement; special
issues for populations at higher risk of poor adherence (such
as those with limited literacy and LEP); and general directions
for a national action plan, including the potential role of 
NQF consensus standards. Its recommendations were used by
NQF staff to develop the background paper, which provided
an overarching framework for workshop discussion.

Workshop

On October 25-26, 2004, NQF convened an invitational 
workshop in Washington, DC, which included a diverse
group of experts in quality, performance measurement, 
medication safety, adherence, health literacy, and minority
healthcare quality. Workshop participants included consumers,
public and private purchasers, health plans and pharmacy
benefits management (PBM) organizations, providers, 
community and chain pharmacies, and representatives of 
the pharmaceutical industry.

IMPROVING USE OF PRESCRIPTION MEDICATIONS: A NATIONAL ACTION PLAN 5



As noted above, the primary goal of the workshop was to
recommend a national action plan for improving prescription
medication use by all consumers, with a special focus on
those with limited health literacy. The workshop included 
an evaluation of NQF’s role in implementing and endorsing
appropriate consensus standards as part of the action plan.
Workshop discussions were framed around the following
issues and questions:

n Evidence. What is the state of the scientific evidence and
existing work in improving medication adherence? What
specific initiatives, practices, or strategies emerge as the
most promising for use on a national scale?

n Framework. How should a national action plan be 
organized and framed, considering the scope of the 
problem to be addressed, the level and locus of change,
major priority areas for action (including special issues 
for patients with limited literacy and LEP), and potential
mechanisms for change?

n Practices. What potential practices could be considered 
for inclusion in a set of NQF-endorsedTM voluntary 
consensus standards that could give healthcare providers 
a standardized set of practices for improving medication
adherence? What practices are particularly effective in 
vulnerable populations, such as those with limited literacy
and LEP?

n Measures. Which areas of performance could be 
measured in the pharmacy setting, based on existing 
data? What specific performance measures would be the
most meaningful to prescribers, consumers, purchasers,
and others? What measures would be particularly 
meaningful in vulnerable populations, such as those 
with limited literacy and LEP?

n National action plan. What key recommendations 
should be included in a national action plan for improving
prescription medication use? How can the needs of vul-
nerable populations, such as those with limited literacy 
and LEP, be addressed in this plan? Where are the major
levers for effecting change? Which stakeholders should be
involved in implementing the plan, and what should their
roles be? What should NQF’s role be?

6 NATIONAL QUALITY FORUM



IMPROVING USE OF PRESCRIPTION MEDICATIONS: A NATIONAL ACTION PLAN 7

Evidence on How to Improve the

Use of Prescription Medications

T
he evidence base for practices to improve
medication adherence is immense. A

systematic search of the published literature
from 1994 through 2004 identified nearly
12,000 articles for preliminary review, 
from which approximately 3,000 articles
were selected for a detailed review for the
background paper. The sheer volume of
the literature alone underscores the diffuse
nature of the field and the need for a coor-
dinated action plan to capitalize on this
massive body of research. Dr. Krueger and
colleagues synthesized the most relevant
interventions that have been studied to
improve medication adherence and/or 
persistence problems; described barriers to
medication adherence and persistence; and
identified other interventions that can be
used by practitioners and organizations to
address barriers to medication adherence
and/or persistence problems in practice. 

The reviewed articles were sorted into
several different types or categories of
interventions for improving adherence:
theory-based, disease-based, dosage 
simplifications, reminders, discharge, one
time, and self-care. In defining intervention
categories, it was noted that no single
approach is adequate to ensure patient
adherence and that a combination of
approaches is likely to be the most effective
given the complex set of barriers and issues
associated with patient non-adherence.
Based on the evidence review, Dr. Krueger
highlighted several issues to inform work-
shop discussion about the state of the 
science in medication use adherence.

Standardized Approaches

A pressing need exists for greater agreement
around a standardized set of methods for
improving adherence. No single approach
is enough to ensure patient compliance, and
current methods are often complex and do
not produce consistent improvements. New
ways of thinking and more comprehensive
approaches are needed.

Provider Role

To improve adherence, providers must
develop supporting and trusting relation-
ships with patients, which requires assess-
ing a patient’s understanding of the illness
and treatment; communicating treatment
benefits; assessing patient readiness to
carry out the treatment plan; and discussing
any barriers or obstacles to adherence 
that a patient may have. Any attempts 
to improve adherence must involve the
patient in the process of making decisions
and setting treatment goals. Because
patients with diverse racial and ethnic
backgrounds, including those with LEP,
often report lower levels of trust, satisfac-
tion, and communication in healthcare,
providers must take extra measures to
improve quality for these populations.

Patient Role

Individual factors among patients also
have an impact on adherence, with major
barriers being cognitive impairment; level
of social support; LEP; ability to obtain 
and pay for medications; complexity of
treatment; quality of the clinical setting and
continuity of care; and severe side effects. A
number of these factors disproportionately
affect racial and ethnic minorities, including
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many with LEP. Patients with LEP, com-
pared with fluent English speakers, have 
less access to healthcare services; lower 
satisfaction with the quality of care; lower
adherence; poorer health outcomes; and
longer hospital stays. Specific interventions
should be targeted to address the higher
risks faced by these patients.

Short-Term Adherence

Compliance with short-term therapy can
fall off rapidly. Patients must be properly
educated about how long a medicine needs
to be used, its intended effects, and what
benefits and side effects to expect. 

Long-Term Adherence

For long-term therapies, persistence in
using prescribed medications is critical. To
improve long-term adherence, the benefits
of the therapy must be clear; barriers must
be discussed and strategies for overcoming
them determined; regimens need to be 
tailored to patients’ daily routines; follow-
up care should be provided; and patient
compliance/improvements should be
rewarded.

Measures

Measures of adherence often are correlated
with one another, but they rarely produce
the same estimate of adherence. The
advantages and disadvantages of any
adherence measure should be kept in
mind when it is being used.

Workshop Discussion on Evidence

Workshop participants generally agreed
that the evidence base for effective strate-
gies to improve prescription medication
adherence was strong—both in the 
peer-reviewed and in the “gray” literature.
Participants identified a number of 
additional strategies based on qualitative
research and policy guidance for improving
adherence, including work done by organi-
zations such as the American Medical
Association and the National Consumers
League. They noted, however, that the 
diffuse nature of the literature and the 
lack of focused efforts to implement such
strategies have precluded noticeable
improvements. The complexity of the
issues demonstrated in the evidence review
was another major reason for the lack of
progress in this area.

Workshop participants discussed the
wide range of barriers to adherence
demonstrated in the literature, and they
drew a clear distinction between patients
who were non-adherent for unintentional
reasons (e.g., low literacy, LEP, cognitive
ability) and those who were non-adherent
for intentional reasons (e.g., cultural 
differences, self-motivation, trust, cost, 
and access for both insured and uninsured
populations). Participants noted that
because the types of interventions needed
to address non-adherence for each of these
groups differ, strategies must be tailored
appropriately. They also agreed that unin-
tentional reasons for adherence were a high
priority in the action plan, particularly given
the pressing need to reduce disparities in
healthcare quality and health outcomes for
racial and ethnic minority populations.



Framework for Improving 

the Use of Prescription Medications

B
ased on their diverse range of experiences in medication
adherence-related issues, workshop participants expanded

on the proposed framework developed by NQF (appendix C)
and agreed on a number of general parameters that should
define how a national action plan to improve medication 
use should be framed. The potential scope of issues under
consideration was extremely broad, but workshop participants
were asked to focus on the highest priorities for improvement.

Level of Change

Improvement can occur at the level of systems, providers/
organizations (including pharmacies, pharmacists, hospitals,
outpatient practices, physicians, physician assistants), and
patients. To drive change at each of these levels, respective
environmental, inter-relational, and individual factors must
be considered. Workshop participants discussed how inter-
ventions at each level could impact adherence broadly and
acknowledged that a large number of individuals interact
with patients in the process of medication prescribing and
use. They noted that compared with other healthcare providers,
pharmacists interact more frequently with the public, making
the pharmacy setting a key area for intervention. For long-term,
widespread improvement, however, workshop participants
called for broad, system-level changes that would, in turn,
support provider/organization- and patient-level efforts to
improve medication use.

Priority Areas for Improvement

The specific priority areas around which to frame a set of
standards can be categorized in many ways, such as by 
the NQF-endorsed priorities for healthcare quality measure-
ment and reporting;24 cross-cutting conditions/features; 
condition-specific priorities; high-risk, high-volume, high-
cost, and problem-prone areas; high-risk demographic 
populations; continuum of care (e.g., prevention, treatment,
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and rehabilitation); and/or major healthcare delivery settings.
Workshop participants outlined the major priority areas, as
follows: 

n Specific conditions. Patients with chronic diseases and
comorbidities represent those for whom the cost of avoided
hospitalizations would result in the greatest savings. This
group includes persons with diabetes, asthma, cardiovas-
cular disease, and/or hypertension. Those with substance
abuse and/or behavioral health issues also were identified
as high-priority groups for medication use adherence. 

n Patient risk factors/barriers to adherence. Patients with
major risk factors or other barriers to adherence are likely
targets for improvement interventions. These patients
include those with limited health literacy, including LEP, or
cognitive impairments; those in assisted living situations;
those with financial restraints (e.g., low income, under- and
uninsured, homeless); and children.

n Settings of care. Medication adherence must be improved
across the continuum of care. Pharmacies, inpatient and
outpatient providers, health plans, and PBM organizations
are important settings of care for intervention.

Criteria for Evaluating Potential Consensus Standards

Other NQF-endorsed consensus standards have evaluated
potential consensus standards against a comprehensive set 
of criteria that broadly includes the issues of importance, 
scientific acceptability, usability, and feasibility. Whether 
this approach is suitable for medication adherence-related
consensus standards will require further review, based on 
the nature of the proposed consensus standard. Workshop
participants generally agreed that this set of criteria was use-
ful and may be appropriate for identifying the best consensus
standards for assessing the quality of safe medication use.

Organizing Framework

A comprehensive framework is needed to provide an overall
structure and approach for improving safe medication use. 
It must take into consideration the major levels and leverage
points for change, priority areas, and criteria for evaluating

10 NATIONAL QUALITY FORUM
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potential standards. Workshop partici-
pants considered a number of proposed
approaches to organizing and framing
these concepts, including whether priority
actions should be defined by categories
such as barriers to adherence; major risk
factors for non-adherence; the World Health
Organization model (i.e., based upon the
healthcare team, condition, characteristics
of therapies, and patient-related factors);
high-risk populations; high-priority 
conditions/diseases; specific medications;
or steps across the pathway of care.
Appendix C provides additional detail
about these various frameworks.

Workshop participants supported an
organizing framework that would promote
coordination of care across the healthcare
system, noting that at least one group of
providers—either pharmacists or physi-
cians—needs to be held accountable for
maintaining comprehensive patient 
medication histories. Given the complex
interactions between patients, physicians,
prescribers, health plans, and other stake-
holders, one of the most daunting challenges
involved in improving medication use and
healthcare quality in general is addressing
the decentralized nature of patient medical
records; improving documentation in this
area was identified a critical step toward
achieving coordinated care.

Mechanisms for Change

There are two major pathways for improv-
ing healthcare quality: through change 
and quality improvement, and through
selection and accountability (as applied, 
for example, in public reporting and pay

for performance).25 Specific strategies for
improving adherence can occur at the
patient, provider, organization, or system
level, and at each level the effectiveness 
of various mechanisms—interventions,
policies, guidelines, practices, and/or
measures—in promoting change must 
be considered.

The key drivers of change identified by
workshop participants utilized both path-
ways for improving quality. Change and
quality improvement could be achieved by
establishing a business case for improving
medication adherence; disseminating a
coordinated set of proven methods and
best practices; and implementing standard-
ized measures that providers could use 
to monitor patient adherence, such as 
prescription refill rates. Using the account-
ability pathway, adherence could be
enhanced by reimbursing providers based
on performance; providing report cards 
to consumers; issuing a national call for
action to engage and educate consumers
about the importance of proper medication
use; and using a celebrity figure or other
spokesperson to garner public attention.

A National Action Plan to

Improve Safe Medication Use

B
ased on the review of evidence, general
agreement among participants around

the key parameters required for a compre-
hensive framework, and other input from
workshop participants, recommendations
were developed to serve as the core of a
national action plan for safe medication
use. These recommendations identify 
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high-priority areas for action that can and
should be acted on by a variety of health-
care stakeholders in order to contribute 
to more equitable, safe, effective, timely,
patient-centered, and efficient use of pre-
scription medications. Specifically, policy-
makers and healthcare professionals can
improve medication use by implementing
changes in the following three areas:

n data and measurement;
n practices for healthcare providers; and
n stakeholder engagement.

Safety in medication use is a broad con-
cept with implications across the healthcare
system, and many other areas will need to
be addressed to support improvement. For
example, although these recommendations
rely heavily on safe and appropriate pre-
scribing of prescription medications by
physicians and other providers, it should
be noted that this does not always occur.
Enhancing consumers’ ability to take
charge of their own safety and health
through proper prescription medication
use, however, is an important first step
toward improving the quality of healthcare
overall.

Data and Measurement

It was widely agreed by workshop partici-
pants that there is a wealth of existing data
pertaining to prescription medication use
that could provide the information needed
to monitor and improve patient adherence,
particularly for the insured population.
Electronic data that are routinely entered
for billing and reimbursement by private
health plans/PBM organizations, pharma-
cies, and state Medicaid agencies hold

great potential for use in performance
measurement, although issues such as
compliance with Health Insurance
Portability and Accountability Act of 1996
requirements, problems involving the
interoperability of different data collection
systems, and private ownership of the data
are challenges that must be considered
before a standardized set of measures can
be implemented effectively.

Potential Measures. Workshop participants
recommended a variety of potential 
performance measures that could be 
implemented in the pharmacy or provider
setting to improve adherence, based on
data that currently exist or on fields that
could be added readily to existing systems.
These measures could provide information
useful to internal quality improvement
interventions and could inform consumers
about the best sources for care. Potential
issues that could be measured and
reported include the following: patient
adherence (e.g., as defined by refill rates,
refill timeliness, and other dimensions);
provision of verbal counseling by physi-
cians, pharmacists, and/or other providers;
and availability of translated drug inserts
and labels for medication usage (although
further testing and development are
needed to determine how the measures
should be defined and the data collected 
in order to ensure that the results are 
scientifically acceptable and useful).

Challenges to Standardized Measurement.
No gold standard or professional agreement
exists for defining and measuring patient
adherence. In addition, a vast literature
documents the various advantages and 
disadvantages involved with different



adherence measures, such as patient self-report, in-office pill
counts, and electronically monitored pill bottles. Patient self-
reported adherence rates, for example, have been shown to
differ substantially from rates estimated from prescription
refill data; one study found that while 91 percent of patients
reported being adherent, actual adherence ranged from 
70 percent to 83 percent, based on the condition.26 Electronic
forms of adherence measurement, such as specially designed
pill bottles, however, are more expensive and may be viewed
by some patients as overly intrusive. Furthermore, the ideal
level of adherence is unknown, particularly considering 
that patients may have prescriptions from several different
physicians, with no coordination of care, and considering the
wide variations in provider prescribing patterns. As noted
earlier, the challenges of collecting and sharing data between
PBM organizations, pharmacies, physicians, and others also
must be considered.

Clearly, measures related to patient adherence and
provider processes to improve adherence are not sufficient 
by themselves to improve patient health. A broader set of
measures of patient-centered care that also addresses care
coordination, medication management, and other related
issues is needed. However, using existing pharmacy claims
data to measure and report on patient refill rates and related
indicators could be a powerful and relatively simple way to
move forward in the short term.

Recommendation: Identify and implement a standardized 
set of measures that uses existing data to measure pro-
vider performance, drawing on the wealth of information 
available from pharmacies, PBM organizations, state
Medicaid agencies, and other available sources. Promote
the sharing of those data with pharmacists, physicians, 
and other prescribers in order to facilitate the evaluation
and improvement of patient adherence.

Practices for Healthcare Providers

Prescribing, dispensing, and using medications involves
many interactions, and workshop participants noted that the
number of potential points of intervention exceeds what is
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practical to measure. Thus, in addition to a set of standardized
performance measures, a single, coordinated set of practices
to improve consumer use of prescription medications 
would be an extremely useful tool for healthcare providers.
Participants emphasized that the practices should benefit all
patients, but also focus on the additional needs of populations
at higher risk of non-adherence resulting from communication
challenges and those for whom the consequences of non-
adherence could be severe. 

A comprehensive set of practices should combine
approaches that could be used by individual healthcare
providers, including pharmacists, physicians, and other 
prescribers, as well as strategies that could be implemented
broadly across healthcare organizations, such as pharmacies,
hospitals, and physician groups. Workshop participants
explored a number of possible practices for use by these 
entities (table 1) and also considered what specific practices
would be particularly useful for vulnerable populations. The
practices recommended by workshop participants focused
primarily on improving unintentional non-adherence for 
reasons related to communication and health literacy issues.
However, a multitude of other factors, such as patient self-
motivation, behavioral and psychological issues, personal
preferences, and cultural values that impact adherence also
would need to be addressed within a comprehensive set of
practices.

Although a number of steps must be taken before a 
coordinated set of practices can be implemented, there is 
no shortage of work that has already been done related to
medication adherence that would support such an effort. 
The evidence base documenting the many potential health-
care provider practices that could be used to improve adher-
ence is immense. Medication adherence initiatives have been
attempted by many stakeholder groups, and “experiential
evidence” from real-world situations may provide valuable
insights that cannot be captured well in the controlled studies
typically published in the peer-reviewed scientific literature.

14 NATIONAL QUALITY FORUM
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Table 1 – Potential Provider Practices for Improving Adherence

GOAL RELEVANT PRACTICES

Facilitate care coordination by improving the exchange

of information. Quality and patient safety could be greatly

enhanced by coordinating the care process, particularly with

respect to how information about patient medication use is

shared among providers and patients.

Improve written prescription medication information.

Revising the various forms of written information and 

instructions about prescription medications would lead to 

better informed patients and particularly would benefit those

with limited literacy and English language barriers.

Improve verbal communication about prescription 

medication use. Pharmacists see patients five times more

often than any other healthcare provider and are a key leverage

point for improvement;27 clinicians can inform patients about 

the importance of using medications as prescribed to address

their health condition. Proper communication by all of these

providers across the continuum of care is critical to improving

consumer use of prescription medication, and special 

communication strategies must be used to address the 

needs of populations with limited health literacy.

Routinely assess patient adherence as a standard 

“vital sign.” Although providers routinely ask patients what

medications they are using, more detailed and equally impor-

tant information about how patients use those medications

often is not asked.

n Encourage all patients to maintain comprehensive personal medication

records and share them with healthcare providers.

n Integrate personal medication records into electronic medical records.

n Ask patients to bring all their current medications to physician office visits.

n Share pharmacy/payer data on refill rates and other adherence-related 

indicators with prescribers in order to facilitate their ability to track and 

coordinate patient medication use.

n Revise prescription medication labels, drug inserts, and related patient 

educational information to simplify the reading level.

n Offer all written prescription medication information in foreign languages

and large print.

n Improve the style, content, and format of prescription drug inserts and other

patient education material to present the key information about usage and

safety up front in order to make it more reader friendly.

n Use standardized, universal symbols developed by a national body on 

prescription medication labels.

n Increase the quality, appropriateness, and timeliness of patient education,

following well-established guidelines for patient counseling on proper 

medication use.

n Educate patients on the importance of the medications for their condition,

in addition to how to properly use the medications.

n Assess patient understanding about how and why to use their prescribed

medications using active communication methods such as “teach back” (as

described in NQF’s Safe Practice 10 28, 29, 30), or by using a structured question

and answer program, instead of using passive methods, such as the common

“yes/no” check box to assess patients’ desire for counseling in pharmacies.

n Improve the design of pharmacies to provide an appropriate location for 

confidential patient counseling.

n Educate providers on the extent of limited health literacy and on the health

and patient safety implications with respect to medication use. Also, educate

providers on how to communicate clearly with all patients, particularly in a

way that meets the needs of those with limited health literacy.

n Provide language assistance options for counseling for patients with limited

English proficiency, such as telephone interpretation services and pharmacy

staff with medical interpreter training.

n Improve providers’ standard patient history and physical examination

processes by adding medication adherence as a “vital sign” to be routinely

assessed at each healthcare encounter.

n Educate providers about the importance of patient adherence, and identify

effective strategies that providers can use to assess patient adherence.
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Recommendation: Evaluate and identify 
a set of practices for improving 
medication use adherence that health-
care providers at the individual and
organization levels can use and that
addresses medication use over the con-
tinuum of care. The set should include
practices that apply to all patients and
those that address the additional needs
of populations that face challenges in
understanding healthcare information,
such as those with LEP, limited literacy,
and/or cognitive impairments, as well 
as other vulnerable or high-risk popula-
tions. Goals for improvement in a set 
of provider-focused practices should
include facilitating care coordination;
improving written information and 
verbal communication; routinely assess-
ing patient adherence; providing tools
patients can use to take charge of their
own care; and addressing poor adher-
ence resulting from cost/access issues. 

Stakeholder Engagement

A coordinated effort of all stakeholders is
needed to successfully achieve system-level
change and improvement in medication
adherence. Workshop participants explored
the individual roles and inter-relationships
of the many relevant stakeholders, including
those involved in aspects of manufacturing,
distributing, prescribing, dispensing, 
managing, financing, and using medica-
tions. They developed recommendations
pertaining to how these various entities
should be engaged in implementing the
national action plan at the individual,
organization, and system levels. The 
relevant stakeholders were identified as:

n consumers;
n pharmacies;
n providers;
n purchasers;
n policymakers;
n pharmaceutical manufacturers; and
n information technology (IT) vendors.

Table 1 – Potential Provider Practices for Improving Adherence (continued)

GOAL RELEVANT PRACTICES

Provide tools patients can use to take charge of their

own care. Simple and effective patient adherence aids 

are available that could be economical and powerful ways to

improve the use of medications as prescribed.

Address poor adherence resulting from cost/access

issues. Providers must be more cognizant of how cost 

and access affect patient adherence. This could particularly

benefit patients with no or inadequate insurance coverage 

for prescription medications.

n “Prescribe” and distribute pill boxes to all patients with medications where

such adherence aids are helpful.

n Integrate electronic reminder systems into pharmacy systems, and 

implement a standard process for reminding patients to refill medications.

n Educate providers on the costs of common medications and the need to be

sensitive to how cost affects adherence.

n Integrate medication cost information into information technology tools,

such as physicians’ personal digital assistants (PDAs).

n Discuss medication cost with patients as part of a shared decisionmaking

approach to prescribing an optimal treatment plan that the patient 

will follow.



Traditionally, many groups have overlooked the issue of
medication adherence, despite its central role in patient safety,
health outcomes, and efficiency. An essential precursor to
achieving multistakeholder engagement is ensuring that the
recommended actions are based on the needs and interests of
each respective stakeholder—that is, the case must be made
in such a way that each stakeholder understands how it will
benefit from engaging in such actions. Payers, for example,
need to hear a business case that demonstrates how efforts to
improve medication adherence will improve overall efficiency
and costs. Likewise, the case for consumer-directed actions
must be based on patient motivations for using prescription
medications appropriately. The recommended actions for
stakeholder engagement are described in the following sections.

Consumers.Although unintentional reasons for non-adherence
were a primary focus of the workshop discussion, because of
the interest in the communication challenges that are experi-
enced by populations with limited health literacy, much of the
literature involving adherence relates to intentional reasons
for non-adherence, including psychosocial factors, personal
preferences, cultural attitudes, and financial constraints.
Improved communication by healthcare providers could 
benefit many patients who are unintentionally non-adherent,
but healthcare consumers and the public in general can be
empowered to play a role as well. Those who wish to engage
the public and improve consumer self-care in medication
adherence must consider the many factors that cause non-
adherence, both unintentional and intentional. They also must
tailor messages appropriately to reach diverse populations.

Participants’ recommendations for engaging consumers
included involving public health promotion entities, the
media, and a celebrity or other high-profile spokesperson in
national and regional educational campaigns and a “call for
action” to the public. Using direct-to-consumer prescription
medication advertising as an opportunity to raise awareness
about the health and safety reasons for adherence (or, perhaps
more convincing, about the potential implications of non-
adherence) also was discussed. Participants emphasized that
the messages used must be meaningful and comprehensible
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to a variety of audiences, particularly with respect to cultural
and linguistic appropriateness.

Pharmacies. Potential practices to improve adherence 
that could be used in the pharmacy setting by individual
pharmacists and pharmacies are described in table 1. The
additional time and resources needed to engage in many of
these recommended practices may result in an immediate 
and short-term burden on pharmacies; however, one of the
benefits of improved patient understanding about the impor-
tance of using medications properly is higher refill rates,
which translates to more business and improved outcomes.

Pharmacies that offer additional services to patients 
to address their communication needs may also have a 
competitive advantage, which is particularly important 
given the range of options available today to consumers 
filling prescriptions (e.g., health system, community, chain,
and Internet-based pharmacy). Many pharmacies already 
utilize marketing strategies that appeal to customers’ interest
in safety (e.g., computer-based medication interaction check-
ing), and pharmacies should be encouraged to compete 
in providing similar services that improve the clarity of 
written and verbal information for patients, such as simpler,
reader-friendly, multilingual labels and drug information.

Providers. Potential practices that could be used in the
healthcare delivery setting by individual prescribers and
other providers are described in table 1. As with pharmacies,
however, the initial adoption and use of these practices may
be burdensome, or at least viewed as such.

To change provider behavior and encourage the use of
practices such as “teach back” and assessment of adherence
as a “vital sign,” which may be viewed as time-consuming
tasks, providers must be made aware of the evidence that
documents the broad implications of poor adherence on 
their primary goal: improving patient health and ensuring
safety. As noted, patient non-adherence is a frequent cause of
hospitalization and also contributes to patient safety events
that may be life threatening. Other data that could be used to
convince providers about the importance of improved adher-
ence include those related to short-term successes from chronic
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disease interventions that focus on 
medication management. For example, 
one potential model for demonstrating 
the immediate, tangible outcomes that 
can result from medication adherence is
provided by the Asheville (North Carolina)
Project’s demonstrated success in diabetes
care.27 Educational efforts are needed that
span multiple points of provider training
and practice, including medical education,
continuing education, and other organiza-
tional education and quality improvement
efforts.

Purchasers. Organizations that act as 
purchasers/payers of prescription medica-
tions, including health plans, PBM organi-
zations, employers, and federal and state
entities (e.g., Medicare and Medicaid),
could have a significant impact on safe
medication use. Workshop participants
representing both public and private
healthcare purchaser organizations noted
that medication adherence issues are 
generally not high priority for purchasers,
and many purchasers are unaware of how
improving adherence impacts them. They
commented that value-based purchasing
was a priority, however, and that measuring
and reporting information that could drive
value-based purchasing was needed to
engage purchasers. Specifically, participants
noted that in order for the issue of medica-
tion adherence to resonate with purchasers,
a return on investment must be apparent
and the business case must be clear.
Designing programs that specifically target
patients with chronic diseases and/or
comorbidities, for whom adherence inter-
ventions could have the most immediate
and noticeable impact, was noted as one

way to accomplish this, as the Asheville
Project demonstrated.

It may seem counterintuitive that
encouraging consumers to use more 
prescription medications (e.g., for those
cases in which poor adherence stems from
underuse of recommended medications)
actually benefits organizations that pay for
healthcare. Studies have shown, however,
that the longer-term costs of medication
non-compliance are far greater than the
short-term costs of fully compliant medica-
tion usage, particularly given the relation-
ship between poor adherence and higher 
hospitalization. One study of California
Medicaid patients found that direct health-
care costs were significantly higher for
patients with bipolar disorder who 
underused prescribed medications.31 A
separate study also found that California
Medicaid patients who under- or overused
antipsychotic medications had higher 
hospitalization costs than those who used
them as often as prescribed.32 Similarly,
another study recently demonstrated that
for patients with diabetes and hypercholes-
terolemia, those who had higher levels of
medication adherence, and therefore 
higher medication costs, had lower overall
medical costs related to their disease.33

Purchasers should be educated on these
findings and the successes that have
resulted from related efforts in order to
demonstrate the impact of improved
adherence on cost.

Workshop participants viewed purchaser
engagement as an especially critical link
because purchaser actions to address
adherence through strategies such as 
pay for performance are needed to drive



20 NATIONAL QUALITY FORUM

change by many other stakeholders. Pay
for performance is increasingly being 
used to align provider performance and
reimbursement. Pay-for-performance
efforts have been initiated by many health
plans across the nation, by the Centers for
Medicare and Medicaid Services, and by
private purchaser coalitions. The Integrated
Healthcare Association leads one of the
most comprehensive pay-for-performance
initiatives in the nation, encompassing
health plans, 7 million commercial health
maintenance organization enrollees, 215
physician groups, and 45,000 physicians 
in California.

Pay for performance is an important
mechanism that can be used to drive
provider change by, for example, reimburs-
ing providers for providing pill boxes and
for using other practices listed in table 1
and by monitoring and rewarding provider
performance on adherence-related meas-
ures such as refill rates. Linking provider
practices and quality improvement inter-
ventions designed to improve patient
adherence and self-management to financial
incentives and rewards is a powerful way
to encourage providers to improve care,
particularly if the reimbursement structures
are designed to lend additional weight to
practices and performance measures that
address the needs of patients with limited
health literacy.

Policymakers. Workshop participants 
commented that an evaluation is needed 
of existing state and federal regulations
that may affect the ability of other 
stakeholders in the healthcare system to
improve adherence. Such an undertaking
could identify opportunities for tort reform

and broader legislative changes that would
improve the ability of the healthcare system
to provide quality care in this area. Work-
shop participants commented, for example,
that state laws vary on whether pharma-
cists must document whether patients
received or refused counseling. In those
states where documentation already is
required, there is a opportunity to revise
existing laws to expand the degree and
nature of effort that pharmacies must make
to offer counseling to patients, such as by
describing how pharmacies can ensure that
the needs of patients with limited health
literacy are addressed.

On the federal level, the Voluntary
Prescription Drug Benefit Program (Part D)
of the Medicare Modernization Act of 2003,
which introduces the first prescription
drug benefit into the Medicare program, is
scheduled to take effect in January 2006.34

Initiatives are ongoing to educate Medicare
beneficiaries about their options for 
receiving prescription drug benefits, and
these broad public awareness and enroll-
ment efforts are a prime opportunity to
reach a high-priority group of healthcare
consumers with respect to appropriate
medication usage, given the high use of
prescription drugs by this population.

Workshop participants noted that the
Food and Drug Administration (FDA) also
must play a central role in a national action
plan to improve medication adherence 
by evaluating and proposing revisions to
its regulations and associated guidance
that could improve medication adherence.
Much FDAwork already has been done 
to improve written drug information, but
medication non-adherence and patient



safety mishaps caused by the complexity of written informa-
tion clearly still occur. Additional work is needed to identify
how FDA regulations can address these issues more effectively.

Pharmaceutical Manufacturers. Packaging inserts and other
forms of written information developed by drug manufacturers
are a prime area for improving communication to populations
with limited health literacy. Currently, information provided
by pharmaceutical manufacturers is written at reading levels
that are far too high even for individuals with adequate levels
of health literacy, and the information generally is not widely
available in non-English languages. Internet-based information
often is available to supplement inserts, but it may not be
accessible to many of the most vulnerable populations for
unintentional non-adherence—i.e., those with limited health
literacy are likely to have lower levels of computer literacy 
as well.

Workshop participants called on pharmaceutical manu-
facturers to revise packaging inserts and other written infor-
mation to be more usable for all health consumers, especially
those with limited and inadequate health literacy. Revisions
should focus not only on the content and reading level of 
the information, which should be at or below the fifth-grade
reading level, but also the presentation style and format 
(providing critical consumer information up front was 
recommended); the languages in which information is avail-
able also should be expanded. Given the rapidly increasing
racial, ethnic, and language diversity of the U.S. population,
pharmaceutical manufacturers would be well served by 
providing information that appeals to these audiences and
that encourages individuals to refill medications as prescribed.

IT Vendors. Information technology was commonly cited by
workshop participants as a critical tool for effectively imple-
menting the recommended measures and practices, given its
vital role in facilitating data exchange between pharmacies,
physicians, and other data collection entities. As noted, a
great deal of electronic data exist that could greatly inform
healthcare providers about their patients’ needs with respect
to medication use; the missing link is the sharing of that
information between PBM organizations, pharmacies, and
other entities that track prescription fill/refill data with
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healthcare providers, who could use the
information to follow up with patients 
and better manage their medication use.
Nonetheless, even if the data ownership
and privacy issues for PBM organizations
and other relevant entities are resolved, IT
systems must be interoperable in order to
allow such data to be seamlessly shared.
Standardization in the IT industry is an
issue that extends well beyond medication
adherence issues to healthcare quality and
patient safety in general. Such standardi-
zation is much needed in order to fully
realize the potential of IT to dramatically
improve U.S. healthcare quality.

Recommendation: Engage a broad array 
of stakeholders, including consumers,
pharmacies, provider organizations, 
purchasers, policymakers, pharmaceuti-
cal manufacturers, and IT vendors, in
developing and implementing strategies
to improve adherence. Establish a case
for each respective stakeholder that
emphasizes how improving medication
adherence meets its established needs
and interests. Implement system-level
changes through a combination of policy
and purchasing strategies that will sup-
port and facilitate action by all involved
stakeholders to improve medication
adherence. 

NQF’s Role in the National Action Plan

As a public-private partnership of more
than 270 Member organizations represent-
ing consumers, purchasers, research and
quality improvement organizations, and
health professionals, providers, and plans,
NQF is uniquely positioned to implement
and call on others to implement the 

recommended action plan. Workshop 
participants recommended that the follow-
ing actions be undertaken by NQF:

n identify and obtain consensus on a 
standard set of performance measures 
to improve medication adherence that
includes a consideration of data 
collection and implementation issues;

n identify and obtain consensus on a 
standard set of practices for healthcare
providers to improve medication 
adherence that also establishes a 
case that can be made to healthcare
providers regarding why they should
engage in the practices;

n collaborate with other organizations 
that have engaged in medication 
adherence initiatives to build on their
existing work;

n increase awareness and interest in 
medication adherence among NQF
Members and others in order to 
garner broad support and commitment
on the part of these organizations to
implement the national action plan in
their respective capacities; and

n call on federal and state policymakers 
to explore regulatory and other 
options that will encourage and 
facilitate systemwide improvements 
in medication adherence.

NQF has endorsed a focus on vulnerable
populations in order to reduce disparities
in health and healthcare as its highest 
priority across all national priorities for
healthcare quality measurement and
reporting24 and is committed to improving
quality for all patients. Endorsing perform-
ance measures and practices to improve
safe medication use is an NQF-endorsed
priority. 



Conclusion

D
espite its fundamental role in shaping patients’ health 
outcomes, safe medication use, especially for patients

with LEP and limited health literacy, is a much-neglected area
in major quality improvement and health policy initiatives.
Patients will continue to be limited in their ability to benefit
fully from the wealth of medical research and pharmaceutical
developments that are emerging today until their ability 
to safely use medications is greatly improved; those with 
communication and other challenges are particularly disad-
vantaged. The solution to this ongoing problem should begin
with the standardization of data collection and reporting for 
a set of performance measures that addresses adherence; 
the standardization of a set of practices that can be used by
healthcare providers to improve consumer use of prescription
medications; and multistakeholder engagement and action 
at all levels. 

Healthcare stakeholders face increasing pressure to
improve efficiency and maximize the use of limited resources
to improve health, and they must address multiple quality
problems in order to meet this challenge. Improvements in
medication use could generate substantial progress towards
addressing the widespread quality problems in healthcare,
and the coordinated efforts of a broad group of stakeholders
is needed to enact these reforms. Additional work will be
needed to implement the national action plan, but the 
recommendations from this workshop constitute an important
first step by identifying a set of priority actions that could
markedly improve patient safety, equity, efficiency, and 
other domains of quality for consumer use of prescription
medications.
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Medication Adherence and Persistence
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Pharmacy Care Systems, Auburn University
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10:45 AM Overview, A Preliminary Framework for Improving Use 
of Prescription Medications
Helen W. Wu, MSc
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for Improving Use of Prescription Medications

11:50 AM NQF Member and Public Comment

NOON Lunch



1:00 PM Small Group Break-Out Discussions: Specific Issues in Identifying a Framework 
for Improving Use of Prescription Medications

1:45 PM Small Group Reports
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2:15 PM Discussion: Recommendations for an Action Plan to Improve Use of Prescription 
Medications—Key Leverage Points and Stakeholders Within the Framework

3:30 PM NQF Member and Public Comment

3:45 PM Next Steps

4:00 PM Adjourn Day 1

TUESDAY, OCTOBER 26, 2004

8:30 AM Welcome and Summary of Day 1
Eleanor M. Vogt, RPh, PhD (Co-Chair)
Ira S. Ockene, MD (Co-Chair)

8:45 AM Overview of the Proposed Action Plan
Helen W. Wu, MSc
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Clare Bradley, MD, MPH, Research and Quality Improvement Council
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10:30 AM Discussion: Identifying National Voluntary Consensus Standards for Improving Use 
of Prescription Medications

11:45 AM NQF Member Comment

NOON Lunch

1:00 PM Identifying National Voluntary Consensus Standards for Improving Use of Prescription 
Medications (continued)

2:30 PM NQF Member Comment

2:45 PM Summary of Recommendations and Next Steps

3:00 PM Adjourn
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P
rescription medicines are an indispensable component of medical
care. In 2001, approximately 1.3 billion prescription drugs were

provided or prescribed during nearly two-thirds of physician office
visits,1 and outpatient prescription medicine expenditures in the
United States totaled $102 billion in 2000.2 Overall, nearly 2.5 billion
prescriptions were filled at pharmacies in the United States in 1998, 
at a cost of approximately $92 billion.3 An issue of both national and
global importance,4 increasing the effectiveness of interventions to
improve medication adherence could have a far greater impact on
population health than any other advancement in medical treatment.5

However, poor consumer adherence to provider recommendations
for prescription medication use is both common and costly. Appropriate
use of medications is critical to improving health outcomes, and inap-
propriate use—which is common—can lead to disabling and/or fatal
consequences. One study found a 76 percent discrepancy rate between
what medicines patients were prescribed and what medicines (pre-
scription and non-prescription) they actually took.6 In another study,
patient non-adherence and unintentional inappropriate use of medica-
tions were the reasons for up to 22 percent of hospitalizations.7 Errors
in medication use in patients’ homes have resulted in permanent
harm, life-threatening situations, and death.8
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A variety of factors contribute to patient
non-adherence, which generally occurs
when patients misunderstand, forget, or
choose not to follow medication usage
instructions for a number of possible 
reasons. Poor adherence that is caused 
by inadequate communication with patients
on the part of healthcare providers, how-
ever, provides a prime opportunity for 
system improvement.

Communication and knowledge deficits
have been cited as the most common 
reasons for errors in patient medication use
at home.8 In 2000, one national telephone
survey found that 76 percent of consumers
were not given basic information about
risks and instructions for prescription 
medication use at the doctor’s office, and 
88 percent of consumers failed to receive
that information at pharmacies.9 Clearly, 
a large opportunity exists for healthcare
providers to improve their communication
with patients in order to increase adherence.

Adherence in certain populations, such
as patients with limited health literacy
and/or limited English proficiency (LEP), 
is especially problematic because of the
quality and nature of the written informa-
tion that is available, as well as basic verbal
communication challenges. Flores et al.
documented that during communication
with pediatric patients, interpreters made
numerous errors, and 77 percent of those
errors had potential clinical consequences
(e.g., omitting information about the dose,
frequency, and duration of antibiotics).10

Andrulis et al. found that 27 percent of
patients who needed but did not get an
interpreter failed to understand instructions

for taking their medications, compared
with 2 percent of those who got an 
interpreter or who did not need one.11

With Hispanic/Latino populations, which
have many members who may not speak
English fluently, now comprising the
largest U.S. racial/ethnic minority group,
addressing the needs of populations with
LEP has become increasingly important.

Patients with limited health literacy 
are less likely to appropriately use their
medications, chiefly because of difficulty 
in understanding verbal or written instruc-
tions and patient educational materials,
which often are written at reading levels
that are too high for the majority of the
population.12,13 Research has shown that
patients with low literacy make more 
medication or treatment errors,14,15 are 
less able to follow treatments,16 lack the
skills needed to negotiate the healthcare
system,17,18 and are at higher risk for 
hospitalization than those who have 
adequate literacy skills.19

Individuals with limited health literacy
are not only at greater risk for adverse
health consequences, but they comprise a
large segment of the population. About 
90 million (47 percent) of all Americans
have difficulty understanding health 
information and are at a severe disad-
vantage in interacting with the healthcare 
system: approximately 40 to 44 million
people function at the lowest level of liter-
acy, while approximately 50 million people
are at the second-lowest literacy level and
are likely to have difficulty with tasks such
as understanding children’s medication
dosage charts.20 Moreover, it has been well
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documented that regardless of literacy
level, any person may have difficulty with
healthcare terms and phrases, because 
individuals’ functional health literacy may
be much worse than their general literacy
(a result of the complex design and termi-
nology of the healthcare system).20,21

Medication Safety Quality
Improvement Initiatives and Research

Over the past two decades, a number of
promising initiatives, practices, and other
strategies for improving patient medication
adherence have been developed—including
community hospital- and pharmacy-based
education initiatives; industry, government,
and healthcare provider association action
plans, guides, and recommendations; and
clinical studies of specific interventions in
limited settings. Despite attempts by many
groups to address safe prescription medica-
tion use, the lack of standardization and
consistency in approaches has hampered
any large-scale progress. Systematic 
implementation of a comprehensive set 
of national policies could dramatically
improve medication use.22

However, no clear, single approach for
improving appropriate medication use
exists. Nonetheless, a substantial effort has
been made to develop and test strategies to
improve appropriate patient medication
use in various settings, and this scattered,
but rich, body of work holds great poten-
tial for improving patient outcomes. What
is needed to capitalize on the promising
work done to date is a clear roadmap for
action based on the state of the evidence in

medication adherence, multistakeholder
consensus around a comprehensive 
framework for change, and performance
measurement and reporting to drive 
quality improvement.

Scope of Issues to Be Addressed 

A
number of sophisticated models have
been used to map out the complex 

system of care and factors affecting patient
medication adherence (e.g., figure 1 in
appendix D). Figure 1 outlines some of the
major stakeholders, actions, process steps
related to prescription medication use, and
outcomes that should be considered when
defining the scope of issues for an action
plan. It is not a comprehensive model of 
all the relevant factors, but is intended to
provide a general sense of the breadth of
the scope of issues to be considered. 

Factors Influencing Stakeholder Actions

A national action plan for improving the
use of medications must consider the key
leverage points for change at the system,
individual provider, and patient levels.
Opportunities for improvement could be
identified, in large part, by determining
what drives stakeholders’ actions and
interests. Additionally, the various 
environmental factors (e.g., tools, time, 
regulations), inter-relational factors 
(e.g., physician-patient interactions), and
individual factors (e.g., patient motivation)
should be considered with respect to how
they influence stakeholder actions.
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Systems. Change at the level of healthcare
systems (e.g., hospitals, physician practices,
pharmacies) has the potential for wide-
spread impact on a large number of con-
sumers. An action plan for improvement
recommended through an NQF-convened
workshop would be well positioned to
address changes at the systems level and
should give due consideration to the
micro-level variables that affect how those
systems operate.

Individual providers.As the intermediaries
between systems-level changes and
patient-specific factors, the involvement
and buy-in of individual pharmacists,
physicians, nurses, and other providers 
is critical to the success of an action plan 
to improve medication use. Individual
providers at the frontline of care bear the
responsibility for translating recommenda-
tions into practice, and provider buy-in 
is highly dependent on developing recom-
mendations that are sensitive to the other
issues and burdens facing providers.
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Patients.A large body of literature docu-
ments reasons for patient non-adherence to
provider recommendations for treatment—
both in medication and other areas (e.g.,
lifestyle changes, receipt of follow-up
care).23 Overall, non-adherence is generally
attributed to either patient understanding
and recall of recommended treatment 
regimens (which may be influenced by 
language/literacy barriers and provider
communication skills) or patient motivation
and desire to follow those regimens (which
may be due to cultural issues, psychosocial/
socioeconomic factors, symptoms of 
disease). At the same time, most of the 
literature focuses on patient-related factors
instead of examining provider- and system-
level communication problems and needed
improvements. Patients should be sup-
ported, not blamed, when non-adherence
occurs, and greater attention to provider
and health system-related determinants of
poor adherence is needed.24 Broad strategies
implemented at the system- or provider-
levels must be able to take into account the
influence of specific patient-level factors 
in order to determine the most effective
interventions for individual patients.

Identifying Priority Areas

The NQF-endorsedTM framework for 
hospital performance measurement outlined
a number of recommendations to guide 
the content of a comprehensive hospital
performance measurement set.25 The
framework serves as a useful model to
describe what major priority areas should
be addressed in a national action plan
and/or a future set of NQF-endorsed 

standards in other areas, and it could be
adapted for use in framing medication
adherence issues. The hospital framework
recommended that an overall measure set
should:25

n encompass all six healthcare aims as
adopted by NQF (i.e., safe, beneficial,
timely, patient centered, equitable, 
and efficient);

n have at least some cross-cutting 
measures that address the needs of 
all patients;

n address hospital population condition-
specific priorities:

l all NQF-endorsed national goal 
areas for quality measurement and
reporting (and the domains for 
measurement in the Agency for
Healthcare Research and Quality’s
National Healthcare Quality Report), 
to the extent that care provided 
to patients by a hospital is a key 
leverage point for improving care 
in that area;

l conditions or treatments that are 
in high-risk, high-volume, and/or
high-cost or problem-prone areas of
care and service for hospital patients
and for which key leverage points
exist for improving hospital care;

n demographic populations of particular
interest (e.g., racial/ethnic populations,
children, the elderly, people with 
disabilities or multiple chronic conditions,
rural populations);

n patients with needs across the contin-
uum of care (e.g., prevention, diagnosis,
acute treatment, rehabilitation, care for
chronic conditions, end-of-life care); and
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n major hospital service settings 
(e.g., emergency, surgery, critical care,
obstetric, pediatric, mental health).

Criteria for Evaluating Potential
Consensus Standards

Other NQF-endorsed consensus standards,
such as the hospital, nursing home, home
health, and nursing-sensitive care perform-
ance measures, also were selected based 
on the degree to which they met specific,
agreed-upon criteria. Because these criteria
also essentially served as a screen that
determined what measures or practices met
a minimum threshold for consideration 
as NQF-endorsed standards, the scope of
specific standards for improving medica-
tion use should be sensitive to the extent 
to which existing practices or measures
meet these criteria, which include:

n Important. Consensus standards are
most needed in areas reflecting key
leverage points for improving quality,
with large variation in quality, low 
levels of overall performance, and 
population-based disparities.

n Scientifically acceptable. Consensus
standards should be evidence based and
produce consistent and credible results
when implemented. They should be well
defined and precisely specified, reliable,
valid, account for patient preferences
and a variety of contexts of settings, 
risk-adjustable (if applicable), and based
on evidence linking them to patient 
outcomes.

n Useable. Consensus standards should
consider the extent to which a variety of
stakeholders (e.g., providers, consumers,
purchasers) can understand the results

of the information to be measured or
evaluated and the extent to which those
stakeholders can use the information to
support meaningful decisionmaking.

n Feasible. Consensus standards must be
feasible to implement, based on the way
in which data are obtained within the
normal flow of clinical care and the
extent to which an action plan can be
implemented (e.g., data availability,
patient confidentiality, reporting and
auditing mechanisms for measures).

Potential Organizing Frameworks

A
n organizing framework for medication
adherence is needed to ensure that 

recommendations for action are compre-
hensive, promote improvement across the
continuum of care, and reflect the highest
priorities for improvement for a variety of
stakeholders. This framework could serve
as the basis for identifying priority areas
for future NQF consensus standards
endorsement. Potential frameworks are
described below:

n Barriers. Framing a set of solutions
based on identified barriers to patient
adherence could help identify key 
leverage points for action. Barrier-based
models could categorize solutions based
on issues at the system, individual
provider, or patient level, including
physician prescribing; pharmaceutical
packaging; pharmacist dispensing;
patient use; refills and persistence;
patients’ beliefs, understanding, and
motivations about the drug/disease;
insurance/co-pays; and medication side
effects.
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n Major risk factors.A framework could
be organized around major risk factors
for poor adherence that have been
demonstrated in the literature, but such
a model must be actionable and clearly
linked to specific solutions for change.
Agreement around the key risk factors
to include would also be needed. One
potential model is the World Health
Organization’s framework, which
describes non-adherence as being 
caused by four interacting elements:4

l healthcare team- and system-related
factors—the knowledge, attitudes,
and skills of providers within the
healthcare system and characteristics
of the system itself;

l condition-related factors—particular
demands of illness faced by patients
and the cultural meaning of the 
illness;

l characteristics of therapies—such 
as cost/access, regimen complexity,
immediacy of beneficial effects, and
side effects; and 

l patient-related factors—the resources,
knowledge, attitudes, beliefs, percep-
tions, and expectations of patients. 

n High-risk populations. By identifying
specific populations at risk for poor
adherence, healthcare providers could
effectively target and tailor interventions
based on those populations’ needs. 
Such a framework could define these
populations by race, ethnicity, primary
language, literacy level, insurance status,
educational level, age, gender, or a 
number of other sociodemographic 
factors. The feasibility of developing a
framework around this model relies on
the extent to which a comprehensive 
and meaningful set of “high-risk” popu-
lations could be identified and defined,
however, and how well the evidence

supports action steps targeted to each 
of those populations. A single approach
that is applicable across all populations,
but that is sensitive to the additional
needs of high-risk groups, may promote
more continuous improvement at the
system level.

n High-priority conditions/diseases.
A broad literature describes how 
medication adherence varies for certain
conditions or diseases—for example,
HIV/AIDS, hypertension, and diabetes—
where proper medication use is 
particularly important because of issues
such as the cost of treatment and the
consequences of poor adherence.
Focusing on a few “low-hanging fruit”
such as these conditions could efficiently
address adherence for the majority of the
population that is in the greatest need 
of intervention. Defining a framework
around specific conditions or diseases,
however, could result in many important
areas being neglected and fail to recog-
nize the many adherence-related issues
that are shared across conditions/
diseases. Other NQF-endorsed consensus
standards have framed measure sets
around condition areas (e.g., pneumonia,
stroke, and heart failure in hospital care),
however, since existing measures were
largely developed to address specific
high-priority conditions and diseases
rather than to address the continuum 
of care.

n Specific medications.A framework
could be organized around specific 
medications or classes of medications.
For example, the types of medications
could be selected based on their impact
on cost, frequency of use/misuse 
(e.g., antibiotics), seriousness of risks/
side effects if taken improperly (e.g.,
abuse of pain medications), and similari-
ties in usage/dosing regimen-related
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issues (e.g., those with complicated 
regimens) that often result in improper
use. However, issues arise in framing a
national action plan around specific
medications that are similar to those
described for a framework based on 
specific conditions/diseases.

n Care path. Following a patient through
the various steps and contact points
within the healthcare system, from 
medication prescribing to pharmacy
orders to consumer use and persistence,
could identify the key leverage points
for improving adherence. By identifying
the relevant stakeholders and actions
within the care path, interventions could
focus on points in the process with the
greatest potential for change.

Mechanisms for Change

M
ultiple pathways are available to
achieve desired goals with an action

plan for medication use improvement. 
The most effective mechanisms for change
should be identified based on consideration
of the best pathways for improving quality,
such as through change/quality improve-
ment or selection/accountability, as well as 
what types of policy levers, performance
measures, and other strategies can be used
to achieve change.

Pathways to Better Quality

NQF’s Strategic Framework Board
described two major pathways for 
improving healthcare quality: improve-
ment through selection (e.g., consumers
choosing higher-quality providers) and
improvement through changes in care 
(e.g., system reform, provider behavior
change).26

Change/Quality Improvement.
Standardized quality measures, practices,
and/or related strategies can provide 
valuable information about how to
improve existing processes of care. Change
could occur at the system level, individual
provider level, or patient level, but a 
number of different stakeholders could 
be targeted at each level, including:

n Pharmacies—a national initiative to
improve adherence that focuses on the
pharmacy setting is greatly needed,27

and pharmacies as a stakeholder group
are well positioned to implement 
specific actions that could be extremely 
effective in reaching consumers.

n Provider organizations—the nature of
providers’ interactions with patients
when discussing diagnoses and recom-
mending treatment and medication 
regimens is an important factor in 
consumer adherence, and the role of
physicians, nurses, physician assistants,
and other providers in changing their
communication practices and patient
interactions is central to improvement.

n Patients—given the myriad patient-level
factors influencing adherence, finding
ways to change consumer behavior
regarding their medication-taking 
practices is a major challenge—and a
number of other healthcare stakeholders
(in addition to providers) could utilize
strategies that would impact adherence
on this level.

Selection/Public Reporting and
Accountability. Increasing attention has
been given to actively involving stake-
holders outside of the traditional health-
care system to leverage change. This 
would include, for example, consumers
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and purchasers of healthcare, who have the
ability to drive change by using perform-
ance information to select higher-quality
health plans and providers, which in turn
drives the system to improve. However,
consumers and purchasers need publicly
reported information that is well designed
and meaningful in supporting these quality-
and value-based decisions. Mechanisms 
to improve quality that promote selection
and public accountability must take into
account the following key issues:

n Locus of reporting—the pharmacy 
(community, chain, health system, 
and Internet/mail order); physician
offices/healthcare facilities; health
plans/pharmaceutical benefits 
management groups; and other 
relevant stakeholders. 

n Level of accountability—individual
provider, health plans/healthcare 
organizations, and systems. The level of
accountability must be sensitive to issues
such as data collection/sample size, risk
adjustment, and others that could affect
how fairly providers are represented.

n Target/goals of reporting—to consumers
or purchasers to drive value-based deci-
sionmaking, to physicians, pharmacists,
and other providers to support quality
improvement efforts, or to other entities
such as regulatory and accreditation
bodies.

Strategies for Improving Adherence 

Existing strategies and interventions to
improve adherence on the individual
patient level are highly variable and
include adherence aids, refill or follow-up
reminders, regimen simplification, written

and oral education, and comprehensive
medication and disease management.27,28,29

There is no single strategy that emerges 
as the most effective30,31 or even a best
approach to measuring adherence, given
the limitations in various measurement
methods (e.g., pill counts, patient self-
reports),32,33 and the need to tailor appro-
priate interventions to patient needs is
clear.24,27 On a broader systems or provider
level, however, other strategies could be
used to drive actions that will address
adherence issues nationally:

n Policies, guidelines, and recommenda-
tions—that could be implemented by
policymakers and systems-level admin-
istrators (e.g., specific requirements
around oral or written counseling); 

n Specific practices—that could be used
by individual providers in the care
delivery process (e.g., motivational inter-
viewing, follow-up reminders); and

n Measures—to evaluate the performance
of providers that could be used for qual-
ity improvement through change and/or
selection (e.g., prescription refill rates at
specific pharmacies).

Summary

A
national action plan must be based
upon consideration of a comprehensive

set of factors and be meaningful and
actionable by a variety of stakeholders. 
The major concepts described in this back-
ground paper in proposing a preliminary
framework have been as follows:

Scope of issues to be addressed—
considering the stakeholders involved, the
actions related to medication adherence, the
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factors that influence various stakeholders’
actions, and health outcomes. The scope
specifically addressed:

n Level of change—system, individual
provider, and patient.

n Priority areas—national goals for
improvement, high-risk populations,
high-risk/cost/prevalence conditions
and diseases, cross-cutting areas and the
continuum of care, key leverage points
for improvement, and the breadth of
applicable healthcare settings.

n Criteria—importance, scientific 
acceptability, usability, and feasibility 
for multiple stakeholders.

Organizing framework—categorized by
barriers, risk factors, high-risk populations,
priority conditions/diseases, specific 
medications, and the care path.

Mechanisms for change—describing the
ideal pathways for quality improvement
and what specific standards or other action
steps could be pursued to achieve wide-
spread change:

n Pathways to better quality—change/
quality improvement and selection/
accountability/public reporting.

n Strategies for improving adherence—
guidelines, practices, and measures.
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SUMMARY OF KEY FINDINGS

Adherence and non-adherence are behaviors, so the interventions that work best are those that include
patient follow-up. Multifaceted interventions that target specific barriers to adherence are most effective
because they address the problems and reinforce positive behaviors. Theory-based or disease-based 
interventions with follow-up seem to perform the best. Additional information is presented in table 1.

Data on barriers to adherence are conflicting. It is clear that providers need to a) assess patients’
understanding of the illness and treatment; b) communicate benefits of the treatment; c) assess patients’
readiness to carry out the plan; and d) discuss any barriers or obstacles to adherence that patients may
have. Studies have shown that a positive, supporting, and trusting relationship between the patient and
provider improves adherence. Individual patient factors also impact adherence. For instance, conditions
that slow or inhibit cognition have a negative impact on adherence. Other factors, such as the lack of a
support network, limited English proficiency, the inability to obtain and pay for medications, and having
severe side effects or the fear of side effects, are all barriers to adherence. Additional information is 
presented in table 2. Specific products, services, and interventions used to improve adherence are 
presented in tables 1, 4, 5, and 6.

BACKGROUND AND OBJECTIVES

Overall estimates of adherence to chronic medication regimens range from 17 percent to 80 percent.1

Studies have shown that non-adherence to medication regimens (or non-persistence) can lead to increases
in morbidity, mortality, and healthcare costs.2 For example, non-adherence results in more relapses among
patients with schizophrenia and significant decreases in ejection fraction in patients with heart failure.3

Patients who did not adhere to their heart failure medication are 1.95 times more likely to die from heart
failure compared to adherent patients, and patients who stop taking their beta-blockers have an initial
increase in risk of coronary heart disease 4.5 times greater than patients who persist with therapy.4

Conversely, improving adherence or persistence can improve clinical outcomes. Lasaffre and colleagues
(2003)5 reported that the relative risk of a major cardiac event such as a heart attack or death dropped by 
5 percent to 0.68 when they excluded patients who did not adhere to their cardiac medications. 

Improving adherence can decrease medical resource consumption as demonstrated by Balkrishnan and
Christensen,6 who found that better adherence to asthma medications in elderly patients decreased hospi-
talizations by 20 percent. Improving adherence in people with schizophrenia produced a 40 percent drop
in hospital days, and the results of a study of psychiatric patients revealed that patients who adhered to
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1 Demyttenaere K, Noncompliance with antidepressants: who’s to blame? Int Clin Psychopharmacol,1998;13(Suppl 2):S19-S25; Partridge AH,
Avorn J, Wang PS, et al., Adherence to therapy with oral antineoplastic agents [see comment], Journal of the National Cancer Institute,
2002;94(9):652-661.
2 Schoen MD, DiDomenico RJ, Connor SE, et al., Impact of the cost of prescription drugs on clinical outcomes in indigent patients with 
heart disease, Pharmacotherapy, 2001;21(12):1455-1463; Solomon DK, Portner TS, Bass G, et al., Clinical and economic outcomes in the
hypertension and COPD arms of a multicenter outcomes study, J Am Pharm Assoc,1998;38(5):574-585.
3 Miura T, Kojima R, Mizutani M, et al., Effect of digoxin noncompliance on hospitalization and mortality in patients with heart failure in 
long-term therapy: a prospective cohort study, Eur J Clin Pharmacol, 2001;57(1):77-83; Sellwood W, Tarrier N, Demographic factors associated
with extreme non-compliance in schizophrenia, Soc Psychiatry Psychiatr Epidemiol, 1994;29(4):172-177.
4 Miura T, Kojima R, Mizutani M, et al., Effect of digoxin noncompliance on hospitalization and mortality in patients with heart failure in 
long-term therapy: a prospective cohort study, Eur J Clin Pharmacol, 2001;57(1):77-83.
5 Lesaffre E, Kocmanova D, Lemos PA, et al., A retrospective analysis of the effect of noncompliance on time to first major adverse cardiac
event in the Lescol Intervention Prevention Study, Clin Ther, 2003;25(9):2431-47.
6 Balkrishnan R, Christensen DB, Inhaled corticosteroid use and associated outcomes in elderly patients with moderate to severe chronic 
pulmonary disease, Clin Ther, 2000;22(4):452-69.



their antipsychotic therapy had more time in remission than non-adherent patients.7 Miura and colleagues8

also demonstrated that patients who did not adhere to their heart failure therapy had 2.5 times as many
hospitalizations as adherent patients.

Based on these studies, the solution seems obvious: simply increase adherence to medication regimens 
to improve clinical and economic outcomes for patients on chronic therapy. Unfortunately the solution 
is complicated by the fact that there are multiple reasons for non-adherence/non-persistence, and the 
solution needs to be tailored to the individual patient’s needs. In order to have an impact on adherence,
healthcare providers need to understand the barriers to adherence and methods or tools that can be used 
to overcome these barriers. 

Therefore the objectives of this paper are to:

1. describe the barriers to medication adherence and persistence; 

2. describe the interventions that have been used to address medication adherence and/or persistence
problems; and 

3. identify other interventions and compliance aids that can be used by practitioners and organizations 
to address barriers to medication adherence and/or persistence problems in practice.

METHODS

A literature search was conducted using the CINAHL, IPAB, Ovid MEDLINE, and PsycINFO databases
using the keywords (Medication(s) OR Drug(s)? OR Pharmacotherapy) AND (Compliance OR Adherence
OR Persistence). Due to changes in healthcare delivery, the availability of good reviews of older literature,
and the sheer volume of material, the search focused on articles published in English between 1994 and
2004. A total of 11,981 potential articles were identified and placed in an EndNote database (version 7.0).
The abstracts of these potential articles were divided among four reviewers, who categorized the abstracts
as related or unrelated to medication adherence/persistence based on the topic of the publication and study
design. The unrelated abstracts were removed, and the 2,956 useable abstracts were classified as con-
trolled studies, reports, or reviews and opinions. If the utility of an article could not be determined by
reviewing the abstract, then the article was ordered for a full text review. The 2,956 identified articles
were combined with key articles already on file, and the references were reviewed to locate other impor-
tant works. The articles describing controlled studies were reviewed. Keyword searches of the EndNote
database were conducted to identify articles dealing with specific issues.

ADHERENCE INTERVENTIONS

The results of studies that have demonstrated the effectiveness of adherence interventions are presented 
in table 1. The studies examined a number of interventions based on different theories or models, using
different samples and a multitude of adherence measures. The study results vary because barriers to
adherence can occur at many points in the patient care process, and each of these barriers needs to be 
targeted on a patient-by-patient basis. Some of the interventions evaluated in the studies address multiple
barriers, while others address a single barrier.
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7 Lecompte D, Pelc I, A cognitive-behavioral program to improve compliance with medication in patients with schizophrenia, Int J Ment 
Health, 1996;25(1):51-56; Rzewuska M, Drug maintenance treatment compliance and its correlation with the clinical picture and course of
schizophrenia, Prog Neuropsychopharmacol Biol Psychiatry, 2002;26(4):811-814.
8 Miura T, Kojima R, Mizutani M, et al., Effect of digoxin noncompliance on hospitalization and mortality in patients with heart failure in 
long-term therapy: a prospective cohort study, Eur J Clin Pharmacol, 2001;57(1):77-83.



Another issue with the adherence literature is the fact that there is no standard measurement or common
criteria for non-adherence. Some studies defined non-adherence as the consumption of less than 80 percent
of the prescribed doses; others used 90 percent as the cut-off; while others considered any missed dose to
be non-adherent. Similarly, adherence can be measured by devices that record the date and time a bottle 
is opened, manual pill counts, refill rates, biological concentrations, clinical response to therapy, or by
patient self-report. Although these measures may correlate with each other, the results they produce are
not directly comparable. All of these factors combined make it difficult to compare the results of studies
that are published in the literature. 

Table 2 summarizes the controlled studies that have evaluated different interventions and found positive
results. The control group is comprised of usual care unless otherwise noted in the table. The studies are
sorted into eight categories based on the nature of the intervention. The categories include theory-based
interventions, disease-based interventions conducted by providers from a single discipline, disease-based
interventions conducted by providers from multiple disciplines, dosage simplifications, reminders, discharge
interventions, one-time interventions, and self-care initiatives.

Theory-based interventions are developed to improve the knowledge, skill, and information that patients
need to improve adherence based on one of the theories or models presented in table 2. Two of the 
11 studies evaluated interventions that were no better than the control group.9 Both studies evaluated 
cognitive behavioral-based counseling sessions in patients with schizophrenia. The controls were general
counseling sessions that lasted as long as the intervention sessions. Adherence was improved in both
groups in both studies, and non-adherence predicted relapse in one of the studies. 

Disease-based interventions are developed based on the skills and knowledge patients need to treat a 
particular disease. Seven of the 10 studies evaluated multifaceted interventions conducted by providers
from multiple disciplines and produced statistically significant results. The three studies that did not 
produce significant results did have an impact on the clinical outcomes, but not on adherence.10 Thirteen
studies evaluated the impact of disease-based interventions conducted by providers from a single 
discipline. Six of these failed to produce a statistically significant impact on adherence.11 Although all 
six studies produced significant clinical improvements, the measures of adherence, insufficient power,
or the focus of the interventions resulted in non-significant impacts on adherence.
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9 O’Donnell C, Donohoe G, Sharkey L, et al., Compliance therapy: a randomised controlled trial in schizophrenia, BMJ, 2003;327(7419):834;
Sellwood W, Barrowclough C, Tarrier N, et al., Needs-based cognitive-behavioural family intervention for carers of patients suffering from
schizophrenia: 12-month follow-up [see comment], Acta Psychiatr Scand, 2001;104(5):346-355.
10 Kutcher S, Leblanc J, Maclaren C, et al., A randomized trial of a specific adherence enhancement program in sertraline-treated adults with
major depressive disorder in a primary care setting, Prog Neuropsychopharmacol Biol Psychiatry, 2002;26(3):591-596; Rawlings, MK,
Thompson MA, Farthing CF, et al., Impact of an educational program on efficacy and adherence with a twice-daily lamivudine/zidovudine/
abacavir regimen in underrepresented HIV-infected patients, J Acquir Immune Defic Syndr, 2003;34(2):174-183; Weinberger M, Murray MD,
Marrero DG, et al., Effectiveness of pharmacist care for patients with reactive airways disease: a randomized controlled trial, JAMA,
2002;288(13):1594-1602.
11 Capoccia KL, Boudreau DM, Blough DK, et al., Randomized trial of pharmacist interventions to improve depression care and outcomes in
primary care, Am J Health Syst Pharm, 2004;61(4):364-372; Hanlon JT, Weinberger M, Samsa GP, et al., A randomized, controlled trial of a
clinical pharmacist intervention to improve inappropriate prescribing in elderly outpatients with polypharmacy, Am J Med, 1996;100(4):428-437;
Owens D, Carroll A, Fattah S, et al., A randomized, controlled trial of a brief interventional package for schizophrenic out-patients, Acta
Psychiatr Scand, 2001;103(5):362-369; Patton K, Meyers J, Lewis BE, Enhancement of compliance among patients with hypertension,
Am J Manag Care, 1997;3(11):1693-1698; Taylor CT, Byrd DC, Krueger K, Improving primary care in rural Alabama with a pharmacy 
initiative, Am J Health Syst Pharm, 2003;60(11):1123-1129; Volume CI, Farris KB, Kassam R, et al., Pharmaceutical care research and 
education project: patient outcomes, J Am Pharm Assoc, 2001;41(3):411-420.



Dosage simplifications are interventions designed to decrease the number of doses a patient has to take in
a given day. Reducing the duration of acute therapy or decreasing the number of doses per day improves
treatment adherence. Claxton and colleagues12 reviewed 85 studies and reported that the average rate of
adherence for once-a-day dosing was 79 percent (SD 14) across 29 studies compared to 69 percent (SD
15) for BID dosing (32 studies), 65 percent (SD 16) for TID dosing (13 studies), and 51 percent (SD 20)
for QID dosing (11 studies). These findings are consistent with the results presented in table 1.

Reminders are interventions used to remind patients to take their medicines. These include alarms,
calendars, letters, pamphlets, or telephone calls. Reminders are usually periodic in nature and are 
generally effective due to this follow-up. 

Discharge interventions are those programs initiated before a patient is discharged from the hospital. 
Four of the eight controlled studies evaluated interventions that were no more effective than the controls.13

While most of the interventions used several strategies such as verbal information, written information,
and schedules, the four programs that produced significant results all incorporated follow-up contacts with
the patient after discharge. Some follow-ups were in person; others were over the telephone. All of the
unsuccessful interventions were one-time interventions before the patients were discharged. One of the
studies reported on an intervention that produced a large improvement in adherence (27 percent) that was
not statistically significant.14 The study only had 43 patients, so it most likely had insufficient power to
detect a difference.

One-time interventions focus on knowledge, skills, or information a patient may need to improve 
adherence. The key with these interventions is that there is no follow-up. The successful interventions 
had multiple components, such as counseling, a pill box, a medication calendar, or a devised plan for
medication use. The unsuccessful interventions were those that occurred one time with one component,
such as written information about the medication.15

Self-care initiatives are programs used to teach patients to provide their own care. Two of the three studies
examining self-care found significant improvements in treatment adherence. The third study, conducted
with hypertensive patients, did not find significant differences between the intervention and control
groups, but there was a significant intervention by time effect.16 In other words, adherence was similar at
the start of the study, but there was a larger decrease in adherence in the control group over time. 

The studies listed in table 1 used a variety of measures of adherence. These measures can be divided into
behavioral measures, biochemical measures, and clinical measures. All of these are indirect measures of
adherence. Behavioral measures include self-reported adherence to medication regimens, pill counts, refill
records, and electronic measures of pill taking. Self-reported adherence rates have been shown to be over-
estimated by 200 percent compared to biochemical measures, and provide 1.3 to 2 times higher estimates
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12 Claxton AJ, Cramer J, Pierce C, A systematic review of the associations between dose regimens and medication compliance, Clin Ther,
2001;23(8):1296-1310.
13 Esposito L, The effects of medication education on adherence to medication regimens in an elderly population, J Adv Nurs, 1995;21(5):935-943;
Madoff SA, Pristach CA, Smith CM, et al., Computerized medication instruction for psychiatric inpatients admitted for acute care, MD Comput,
1996;13(5):427-431, 441; Nazareth I, Burton A, Shulman S, et al., A pharmacy discharge plan for hospitalized elderly patients: a randomized
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of adherence than pill counts in the same patients.17 This overestimation may stem from the patient’s
desire to appear compliant or because patients do not remember exactly when they took their medication,
so they record the times that they were supposed to take it. Asking the patient about his/her medication-
taking within the last 24 to 48 hours (versus the past month) may increase the validity of the information
obtained, as will combining the information with other data.18 Pill counts also appear to overestimate 
adherence because patients may discard remaining pills if they know that a pill count is going to be 
conducted. Furthermore, while pill counts provide information about doses removed from the container,
we have no way of knowing if the doses were actually consumed or consumed at the correct time. Refill
records are a reliable method for determining if someone has picked up the prescription, but they provide
no information on a patient’s actual medication use. That is, we may know that a patient is coming in on
time, but we do not know if that patient took the medication as prescribed.

Biochemical measures that detect the concentration of medications in the patient’s blood or urine have
also been used to assess compliance. These are objective measures, but they are still indirect measures of
compliance. Unfortunately, these measures require assays for each medication and only assess compliance
over the past 24 or 48 hours, depending on the half-life of the product. Using biochemical measures to
assess long-term compliance with a medication regimen would require multiple blood or urine samples,
which are costly and inconvenient for patients. 

Clinical measures, such as blood glucose control for diabetics or blood pressure control for hypertensive
patients, have also been used as measures of compliance. Since a direct relationship between adherence
and clinical control may not exist, it is problematic to use clinical measures as the sole estimate of 
compliance. Factors such as diet, exercise, and patients’ pharmacologic response to the medication may
affect their clinical control more than just adherence.

In order to make sense out of these results, an overview of the barriers is presented in table 2, a diagram
of the adherence process is presented in figure 1, and an overview of the theories and models that have
been used in adherence research is presented in table 3. Additional compliance aids and organizational
activities that can improve adherence are listed in tables 4 and 5, respectively.

BARRIERS

Signs of an adherence problem present when a patient does not get a new prescription filled; does not
refill a chronic medication as frequently as expected; stops refilling chronic medications; or fails to finish
an entire course of an acute medication, such as an antibiotic. The factors that impact adherence in each
of these instances are broadly grouped into six categories: patient demographics, patient psychosocial and
behavioral characteristics, disease-related issues, family and cultural issues, healthcare system issues, and
issues with the treatment plan itself. 

Table 2 lists the factors that impact adherence. The evidence supporting the impact of each factor is 
sometimes mixed. In these cases the effect reported in the most studies is listed first and in bold text. 
The conflicting results stem, in part, from the fact that the factors were identified from studies that used
different study designs ranging from qualitative studies, to exploratory studies, to randomized controlled
studies. The studies also used different populations and different measures of adherence or persistence,
and, in some cases, the operational definition of a given factor differed from one study to another. 
A systematic review of each factor was not conducted.
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Patient Demographics

Age, low literacy, having insurance coverage, and being homeless had the most consistently reported
impact on adherence among the patient demographic factors reported in these studies. Although nine 
studies found that age did not affect compliance, most of these studies had restricted age ranges, which
limited the impact of this factor. Nearly all of the studies that included a wide range of ages reported age
as a factor contributing to adherence. Generally speaking, as age increases, adherence also increases, until
the seventh decade, and then treatment adherence levels off or begins to decrease.19 This decrease may be
due to other processes associated with aging, such as an increased incidence of dementia or decreased
mobility. 

The evidence supporting the impact of gender, ethnicity, and marital status is mixed, and these factors 
are generally thought to play a minor role in adherence. This finding is consistent with other reviews.20

There is some evidence to suggest that the amount of education a patient has plays a role in adherence,
but understanding the treatment instructions and the importance of the treatment are probably the more
important factors regardless of the patient’s level of education. Education and ethnicity are often related to
limited English proficiency and low health literacy. For instance, one study found that years of education
were correlated with understanding the disease-related terms and prescription directions.21 These factors
may lead to increased adherence. Limited English proficiency and health literacy will be discussed below.

Family/Cultural Issues

Patients live in a social environment. Social support involves the help that family members, friends, or
caregivers provide in assisting the patient with medication regimens. People who believe they have social
support have higher treatment adherence. Family cohesion and the stability of the home life are important
predictors of adherence. However, when there are too many people in the household, or when too many
other people are depending on the patient, treatment adherence suffers. It appears that as people’s lives
become more chaotic, adherence suffers.22

Psychosocial and Behavioral Characteristics

The patient’s psychosocial and behavioral characteristics also play an important role in treatment 
adherence. A patient’s belief that a medication will work or is working is directly related to treatment
adherence, as is the ability to manage side effects and a positive attitude. Healthcare providers can work
with patients to impact each of these.

Depression, impaired cognition, anger, stress, anxiety, substance abuse, psychiatric disorders, and low
self-efficacy are associated with lower treatment adherence. Self-efficacy is a person’s belief or confidence
in his/her own ability to carry out a target behavior and the extent to which the behavior is actually carried
out correctly. 

The evidence to support the impact of locus of control is mixed. Locus of control involves whether the
patient believes that what is happening to him/her or the outcomes of treatment are under his/her control
(internal locus of control) or out of his/her control (external locus of control).
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Treatment and Healthcare System Characteristics

One of the most important healthcare system factors impacting adherence is the relationship that
providers establish with patients. Ten out of the 12 studies that included this factor found that a trusting,
supportive relationship increased adherence. 

Other characteristics of the treatment plan and healthcare system also impact treatment adherence. 
If the patient is unable to read or understand the medication label or if the cap cannot be removed easily,
then adherence rates decrease. Conversely, treatment adherence increases when patients understand 
why a medication is important and how it impacts their disease. This is one of the reasons why positive 
reinforcement from healthcare providers improves adherence. 

Side effects can decrease adherence rates if patients believe they cannot control or manage them.
Treatment adherence also decreases as the number of medications increases, particularly when a patient
takes more than four medications. The inconvenience and/or embarrassment of the therapy regimen also
negatively impact adherence. This may be one of the reasons why Wagner23 found lower adherence rates
among employed subjects.

Limited English Proficiency/Low Health Literacy

Limited English proficiency/low health literacy is a barrier to adherence that deserves special attention.
Nearly 90 million people in the United States have literacy skills at or below the high school level. Half 
of these have trouble finding information in unfamiliar texts such as newspaper articles or prescription
labels. Literacy levels are lowest among the elderly, those with fewer years of education, lower socio-
economic levels, minority populations, and those with limited English proficiency.24 Educational and 
informational materials created by healthcare providers often require that patients have a high school
reading level (or higher) in order to understand them.25 The shame or embarrassment of low literacy can 
be a barrier to healthcare in and of itself. Studies have demonstrated that patients with limited English
proficiency have decreased access to healthcare services and perceive lower quality of care when they do
receive it.26 Lack of access and low-quality care can also lead to lower adherence, poor health outcomes,
and ultimately to utilization of more expensive healthcare resources. This has been demonstrated in three
of the studies listed in table 2,27 and in a study which found that patients with limited English proficiency
had 6 percent longer hospital stays compared to English-proficient patients (p<0.05).28 Another study in
people with diabetes found that patients with lower health literacy were more likely to have worse
glycemic control than patients with higher health literacy.29
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Interventions have been developed and studied which improve knowledge and understanding about 
disease and treatments in low health literacy patients. An instructional module targeting limited English
proficiency patients was studied in a group of HIV patients. They were predominately male and 75 percent
of the sample spoke Spanish in their homes. The intervention increased the subjects’ knowledge of the
disease and therapy, but it had no effect on self-reported adherence rates.30 Other studies that have 
evaluated verbal messages and visual aids have reported increases in knowledge about the disease and 
its treatment and improvements in health outcomes.31

Patient-Provider Relationships

In order to effectively combat problems with adherence and persistence, healthcare providers have to
work with patients to accurately identify and address each patient’s unique barriers to adherence and 
persistence. Before this can happen, the providers have to establish a supportive therapeutic relationship
with their patients. Unfortunately a productive interaction between the patient and provider is not always
achieved. Svarstad and colleagues32 have studied patient counseling and the use of written information in
community pharmacies. Their research concludes the following:

l Pharmacist monitoring positively influences patient satisfaction and adherence with 
antidepressant therapy.

l The quality of pharmacist monitoring after the first fill affects the quality of patient feedback 
regarding medication-related problems and concerns. The initial encounter helps form patients 
beliefs about the therapy. Therefore, benefits and expectations need to be addressed.

l The provision of written information with prescriptions is becoming a routine practice in community
pharmacies (87 percent of study patients received written information).

l Wide variability in the length and quality of the information exists. Most leaflets did not contain 
information that met usefulness guidelines for patients. Notably absent was sufficient information
about contraindications, precautions, and how to avoid harm while using the medicine.

l Patients are more likely to receive written information in pharmacies with more staff present. Chain
pharmacies are more likely to provide information and more likely to provide quality information. 

l Too often, written information is used as a substitute for verbal counseling.

l Twenty-five percent of pharmacists never talked with the study shoppers, and 47 percent of all 
shoppers never received any oral drug information from pharmacy staff.

l The content and style of counseling that does take place in community pharmacies is suspect. Very 
little information is provided about the drug in verbal counseling other than the information provided
on the prescription label. A majority of shoppers received no information about how long to take 
the drug, how to manage adverse effects, precautions, or when the medicine should begin to work.
Only 5 percent of the shoppers received information leaflets containing this information, and only 
8 percent of those shoppers were encouraged to read the leaflets.
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l Less than half of the shoppers (48 percent) were asked any questions to assess prior use, medical 
history, understanding of the illness and treatment, etc.

l Age of the pharmacist and how busy the pharmacist is affect counseling practices more than type of
practice.

l The quality and amount of counseling about medications in community pharmacies is woefully 
inadequate and does not meet the intent of OBRA 90 provisions. However, states where more 
stringent regulations exist tend to have better pharmacist counseling. This certainly has public policy
implications regarding the setting of standards to elevate practice and protect patients. 

The interaction between physicians and patients has been studied by Sleath, Roter, and colleagues.33

They found that many patients express complaints and adherence problems to their physicians (20 percent
now versus 14 percent for data collected in the 1970s). While no patient demographic characteristics 
differentiated the number of complaints or adherence problems, patients’ physical health, as rated by their
physicians, was a significant factor. The more ill the patient was, the more they complained. While the
majority of physicians responded to patients’ complaints by changing the patients’ medications, educating
the patient, and listening to the complaint, physicians ignored 33 percent of patients who expressed an
adherence problem. This study did not examine the effect of the physicians’ responses on adherence. In
1995, Roter34 proposed relationship-centered medicine as an approach for facilitating patient compliance.
The focus was on the communication skills used by the healthcare provider. The approach, based upon
evidence-based research, advocated the following principles:

1. Respect the patient’s perspective regarding the illness and treatment.

2. Do not use drug therapy as an expediency or simply as a way to satisfy the patient.

3. Provide a diagnostic and treatment rationale to the patient.

4. Negotiate a plan with the patient and expect problems.

5. Share expertise with the patient in a way that is useful to the patient–find out what the patient 
knows about the illness.

6. Ensure that communication with the patient has cognitive and emotional significance.

7. Ask about a patient’s adherence in a non-judgmental and non-threatening manner. Monitor 
compliance each visit.

8. If compliance problems are discovered, use a collaborative approach that involves the patient 
in decisionmaking and solutions. 

A PATIENT-FOCUSED PROCESS
A process that a healthcare provider can use to efficiently assess a patient and determine the appropriate
next step is presented in figure 1. This represents a visual summary of the literature on improving treat-
ment adherence with medication regimens. The boxes with dark borders represent decision points (things
the provider needs to do), the boxes with dotted borders represent favorable responses by the patient, and
the boxes with the double border represent barriers that the patient and provider must address. The solid
black arrows show the flow, and the broken or dotted arrows indicate relationships between the boxes,
illustrating the circular nature of this process. The entire flowchart incorporates the theories, models, and
patient characteristics that are predictive of or associated with treatment adherence. Table 3 supports this
flowchart by summarizing the theories/models depicted in this flowchart. Appendix A of this paper 
contains a more detailed synopsis of these theories and models.
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Table 4 presents medication adherence aids and evaluates their effectiveness in overcoming four specific
barriers to adherence: remembering to take the medicine; remembering if the medicine was taken; 
reducing the regimen complexity; and remembering to refill the prescription. These ratings are based on
one author’s experience and are the types of aids that were used in the some of the interventions listed in
table 1 and mentioned in figure 1.

Table 5 describes aids that can be implemented at the organizational level to help providers improve 
treatment adherence. The expected impact, providers involved, and the technological requirements of each
initiative are described. This table was developed from one author’s experience and a survey of the literature.

Table 6 lists other initiatives that have been reported to the National Quality Forum. These initiatives
cover an array of services ranging from specific adherence interventions to disease management programs.

This paper surveys literature from the past 10 to 15 years. The findings are similar with reviews conducted
by Haynes and colleagues between 1980 and 2002 indicating that the fundamental adherence issues have
not changed.35

TAKE HOME POINTS
The following points summarize this vast body of literature:

l No single approach is enough to ensure patient compliance.
l Any attempts to improve compliance must involve the patient in the decisionmaking process. 

Patients must be partners in the process.
l Compliance with short-term therapy falls off rapidly unless the patient is properly educated about 

how long the medicine needs to be used, the intended effects, and what the patient can expect.
l For long-term therapies, the benefit of the therapy must be clear, the barriers must be discussed and

strategies for overcoming them determined, regimens need to be tailored to patient’s daily routines,
patients must be supervised more closely, including follow-up care, and compliance and good or
improving performance needs to be rewarded. Contracts should be considered in which rewards of
compliance are negotiated with the healthcare provider. In addition, involving the patient in setting
goals of treatment that are relevant to the patient improves adherence.

l Social support, involving family members, is helpful in improving patient compliance, particularly
with chronic asymptomatic illnesses.

l The complexity of the treatment regimen is related to compliance. The more complex the regimen,
the higher the rates of non-adherence. 

l The quality of the clinical setting affects compliance. Patients who experience long wait times and a
lack of continuity of care are more likely to be non-compliant.

l Individual counseling and assisting the patient in identifying lifestyle cues to help patients take 
medications improves treatment adherence, while group sessions may be helpful for some patients
with chronic illnesses.

l Measures of adherence are often correlated with one another, but they rarely produce the same 
estimate of adherence. The advantages and disadvantages of any adherence measure should be kept 
in mind when it is being used.

l Current methods for improving adherence are often complex and do not produce consistent 
improvements. New ways of thinking and more comprehensive approaches are needed.
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Figure 1. The Adherence Process Flowchart
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Table 4. Medication Memory Aids
TOOLS EFFECTIVENESS IN ADDRESSING BARRIER

REMEMBERING REMEMBERING REDUCING THE REMEMBERING
TO TAKE THE IF MEDICINE REGIMEN TO REFILL THE
MEDICINE WAS TAKEN COMPLEXITY PRESCRIPTION

D-31

Alarm devices

Automatic delivery 
to home

Bingo cards, pill boxes

Calendars

Conspicuous sticker
placed where it would
be noticed

Electronic-mail 
messages

Medicine placed
where it would be
noticed

Multidose envelopes

Patient diaries

Printed information
and materials

Provider follow-up

Refill reminder letters 

Refill reminder 
postcards

Refill telephone calls

Stickers on medicine
vials that may be
scratched or punched
out

Tailoring to patient
routine

Tokens, rewards

+++
(Check patient’s hearing
before using)

–

++
(If properly placed)

++

++

–
(Can be portable)

+

+
(If customized)

(Reinforcement only)

+
(Little help unless 
strategically placed)

++

+
(Motivation only)

+

+++

++
(If marked off)

–

–

+++

++
(If entry made 
immediately)

–

(Problem solving)

+++
(If scratch or 
punch-out variety)

–

+
(Helps only with when 
to take dose; does not 
indicate which drug is to
be taken)

+++

++

–

–

+++

–

++

–

+
(If dose times are listed)

–

+
(Some digital devices are
capable of this)

+++

–

++
(If included with refill)

+

++

–

+

–

+

++

++

++

++

+
(If color-coded to warn
that refill is needed)

–

+
(Motivation only)

+++ = Very effective solution for the given barrier

++ = Good solution for the given barrier

+ = Limited effectiveness for given solution

– = Poor solution for the given barrier



Table 5. Organizational-Level Technological Initiatives
EXPECTED EXPECTED 

EXPECTED DISCIPLINE(S) TECHNOLOGICAL
INITIATIVE IMPACT INVOLVED REQUIREMENTS

D-32

Adherence DUR flags at point
of dispensing

Adherence-focused point of
information kiosks

Compliance agents

e-health web sites 

POC multimedia assets

Computerized prescriber
order entry (CPOE)

Electronic health record
(EHR)

community/enterprise 
delivered

Central fulfillment

Adherence incentives to 
professionals

Will call tracking/telephony

Increased persistence and identi-
fication of adherence problems

Education for all illiteracies and
languages

Identification of adherence 
problem

Telecommunication, health
behavior prompting, and 
information retrieval 

Education for low or no literacy

Decrease drug defaulting,
enhanced refill authorization,
telecommunication 

Telecommunication, coordination
of care, patient prompting,
collaboration, and information

Decreased distribution channel
with optional courier/mail 
delivery

Increased attention to problem

Increased acute and chronic 
regimen initiation/persistence

Pharmacist

Pharmacist

Pharmacist

All

Pharmacist

Prescribers, pharmacists

All (with patients)

Pharmacist

Pharmacist, physician

Pharmacist

Pharmacy management
system/database

Kiosk and interface/barcode
scanner

Workstation and application

Server system

Clinical workstation

System with integration and
PDA selection

System with web expression

Facility and integration 
to pharmacies

Employers, payers, regulators

System with integration to 
pharmacy management system

Adapted from: Felkey, Fox, 2003.
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Table 6. Local, State, and National Initiatives
SPONSORING TARGET
ORGANIZATION NAME AND DESCRIPTION OF THE INITIATIVE POPULATION

American Heart
Association (AHA)

AHA and National
Committee for Quality
Assurance 

AHA

AHA and Joint
Commission on
Accreditation of
Healthcare
Organizations

AHA and Council for
Affordable Quality
Healthcare (CAQH)

Texas Pharmacy
Association and
AstraZeneca

IPRO (The Quality
Improvement
Organization for New
York State) and Centers
for Medicare and
Medicaid Services

United States
Pharmacopeia’s Center
for the Advancement of
Patient Safety

University of Mississippi

National Council on
Parent Information and
Education (NCPIE)

Food and Drug
Administration (FDA)
and NCPIE 

Emory University

Plaza Pharmacy and
Wellness Center and 
the City of Asheville and
the North Carolina
Pharmacy Association

Plaza Pharmacy and
Wellness Center and the
American Pharmacy
Association

Get With the Guidelines: an educational program to improve adherence to treatment
guidelines after a cardiovascular event or stroke. Includes modules on CAD and stroke
designed to leverage the “teachable moment” following an acute event.

Heart/Stroke Recognition Program: a program that recognizes physicians in outpatient
settings who prevent heart disease and strokes by improving preventive care. The 
program uses performance measures based on evidence-based guidelines.

AHA Compliance Action Program: A web-based educational sheet containing tips for
providers and patients to improve treatment adherence 

Primary Stroke Center Certification: Certification program for Primary Stroke Centers
based on evidence-based guidelines including treatment adherence.

Heartbeat for Life: a program to improve adherence to beta-blocker therapy following
an acute MI. Educational materials are distributed through member health plans 
and hospitals. 

Texas Hispanic Healthcare Initiatives: a coalition has orchestrated or designed interven-
tions to improve cardiovascular care in the TX Hispanic population through diabetes
education and disease management. The targeted interventions are based on existing
resources, technologies, best practices, evidence based medicine, and outcomes studies.

Diabetes Self-management Education Program: Community based diabetes education
and self-management program providing culturally appropriate information. The 
program uses the Centers for Disease Control and Prevention’s “Take Charge of your
Diabetes” curriculum and is attempting to minimize healthcare disparity in New York
City. Nursing students and Department for the Aging interns conduct the sessions, and
patients are recruited through flyers, web sites, and public service announcements.

Think it Through: A brochure created in conjunction with other national healthcare
organizations to maximize benefits and minimize errors associated with medication use.

Pharmaceutical Care Clinics: Pharmacists run disease specific clinics that help patients
manage their medications, improve treatment adherence and therapy outcomes.
Interventions are evidenced based and outcomes of the programs are monitored.

Public Awareness Campaigns: “Medicine: Before you take it, talk about it.” Provides a
list of questions that patients should ask their healthcare providers. They also distribute a
medication card and sponsor the national “Talk About Prescriptions” month each October.

Take Time to Care: An outreach program developed by the FDA Office of Women’s
Health to encourage low-income and minority women to use medications appropriately.
The program is modeled after NCPIE’s educational programs.

Low health literacy research projects focusing on pictorial medication cards and
reminders.

The Asheville Project: Pharmaceutical care program for at risk patients designed to help
patients manage their medications, improve treatment adherence and therapy outcomes.

Project Impact: A national pharmacy based program to improve treatment adherence
and outcomes for lipid lowering therapy. The program includes training for pharmacists
and outcomes monitoring. The interventions are evidence based.

Physicians and hospitals 

Physicians and other
healthcare providers

Patients and healthcare
providers

Healthcare organizations

Patients and healthcare
providers

Pharmacists and
Hispanic patients 
with diabetes

African Americans 
with diabetes

Patients and healthcare
providers

Patients with specific
conditions such as 
diabetes, asthma,
dyslipidemia, etc.

Patients

Patients

Low health literacy/
limited English 
proficiency patients

Patients with diabetes
and asthma

Patients with 
hyperlipidemia
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Table 6. Local, State, and National Initiatives (continued)
SPONSORING TARGET
ORGANIZATION NAME AND DESCRIPTION OF THE INITIATIVE POPULATION

AnMed Health

Massachusetts Coalition
for the Prevention of
Medical Errors

Massachusetts Coalition
for the Prevention of
Medical Errors

Massachusetts Coalition
for the Prevention of
Medical Errors

Massachusetts Coalition
for the Prevention of
Medical Errors

Massachusetts Coalition
for the Prevention of
Medical Errors

Various Chain
Pharmacies

Various Chain
Pharmacies

Universal Medication Form: A patient-driven tool to help the patient and their
providers manage their medication regimens. It is a large type medication lists with
areas for directions, notes, start and stop dates, along with other information such as
contact information, allergies, and immunizations. Written at the 5th-grade reading
level or below. Available in English or Spanish.

Ambulatory Medication Workgroup: Identifies best practices to decrease med errors,
develops tools and educational programs to promote their adoption and supports 
consumer education.

“Your Role in Safe Medication Use”: Patient educational brochure to encourage
patients to become a member of the healthcare team. Available in English and Spanish

Medication Safe Practices for Physician Offices and Ambulatory Settings:
A guide with tips to minimize medication errors

Draft Opportunities to Improve Care: Ambulatory Medication: A white paper 
recommending a set of safe practices to minimize medication errors in the ambulatory
setting

Patient Medication List: Prototype for High Risk Patients: a consumer-based list of
medication with larger font than the typical wallet card.

Use of call center staff to contact patients to remind them to refill medication or pick
up meds that have been filled

Product or disease focused programs: Disease or product education information is 
provided to patient with or without refill reminders. Generally funded in part or in
whole by a pharmaceutical manufacturer.

Patients

Healthcare providers 
and patients

Patients

Physician offices 
and clinics

Healthcare providers

Patients

Patients

Patients
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APPENDIX A

THEORIES USED IN ADHERENCE RESEARCH 
AND PRACTICE

Behavioral strategies recognize that adherence to medication regimens requires behavior change.
Medications have to be incorporated into patients’ daily routines. New habits and behaviors have to be
incorporated for effective disease management. For example, patients with diabetes have to take medication,
exercise, change eating habits, and monitor their blood glucose—all requiring behavior change. This 
section attempts to explain behavioral correlates of adherence. Topics such as self-management, self-
regulation, self-efficacy, motivational interviewing, readiness for change, and the theory of reasoned
action will be covered to identify what factors seem to best predict treatment adherence. 

MOTIVATION TO CHANGE

In a study by Carroll and colleagues, contingency management (CM) was employed to increase compliance
with naltrexone regimens for patients with opioid drug dependence.1 Contingency management is a 
behavioral intervention in which highly desired behaviors are contingent upon performing low-desired
behaviors. For example, receiving a gift or reward is contingent upon taking medicine as directed.
Recently detoxified opioid-dependent subjects were randomly assigned to: (1) standard naltrexone 
treatment, given 3 times a week for 12 weeks; (2) naltrexone treatment plus contingency management
(CM) for 12 weeks, with delivery of vouchers contingent on naltrexone compliance and drug-free urine
specimens; or (3) naltrexone treatment, CM for 12 weeks, plus significant other (SO) involvement, where
a family member was invited to participate in up to 6 family counseling sessions. Subjects who received
CM had significant improvements in treatment retention (7.4 vs. 5.6 weeks; P=.05) and reduction in 
opioid use (19 vs. 14 opioid-free urine specimens; P=.04). 

Motivational interviewing is an approach to improving adherence first reported in the addiction literature.2

It is a process used to determine readiness to engage in a target behavior (taking a medicine as prescribed)
in order to apply specific skills and strategies based upon the patient’s level of readiness. Motivational
interviewing is used to stimulate or enhance the patient’s intrinsic motivation in order to address and
resolve ambivalence and resistance. 

It is based upon the Transtheoretical Model of Change (TMC). The transtheoretical model for behavior
change targets common theoretical elements identified through the analysis of numerous therapy
approaches.3 The model provides a framework for understanding behavior change. The model can help
healthcare providers to understand various types of behavior change, as well as help them to develop 
stage-specific interventions. The majority of the empirical groundwork for the model derives from 
smoking cessation studies,4 but the model has also proven its value in addressing other health-related

1 Carroll KM, Ball SA, Nich C, et al., Targeting behavioral therapies to enhance naltrexone treatment of opioid dependence: efficacy of contingency
management and significant other involvement, Arch Gen Psychiatry, 2001:58(8):755-761.
2 Miller WR, Rollnick S, Motivational Interviewing: Preparing People for Change, 2nd ed.; 2002, 428.
3 Prochaska JO, DiClemente CC, The Transtheoretical Approach: Crossing Traditional Boundaries of Therapy, Homewood, IL: Dow Jones-
Irwin; 1984.
4 DiClemente CC, Prochaska JO, Self-change and therapy change of smoking behavior: a comparison of processes of change in cessation and
maintenance, Addict Behavior, 1982;7:133-142.
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behaviors. The model has been applied to smoking, weight control,5 psychological distress,6 alcohol
abuse,7 exercise,8 and psychiatric disorders.9

The TMC has been used successfully to predict patient dropout from drug therapy.10 In a study of 531
patients, key transtheoretical model concepts (pros and cons of change) allowed for the successful predic-
tion of dropout from the use of Avonex, a medication used for multiple sclerosis, in over 82 percent of the
patients. In a study of asthma patients, subjects who received an educational intervention plus motiva-
tional interviewing showed a stable or increased readiness to use their asthma medications over time,
compared with subjects who received the educational intervention only. Those receiving the educational
intervention only showed a decreased readiness to use their medications over time.11

Motivational interviewing was used to improve outpatient treatment adherence among psychiatric and
dually diagnosed inpatients. Swanson et al. studied 121 psychiatric inpatients, 93 (77 percent) of whom
had concomitant substance abuse/dependence disorders. Subjects were randomly assigned to: a) standard
treatment (ST), including pharmacotherapy, individual and group psychotherapy, activities therapy, milieu
treatment, and discharge planning; or b) ST plus 15 minutes of motivational interviewing early in the 
hospitalization and a 1-hour motivational interview before discharge (ST+MI). Motivational interview
techniques included reflective listening, discussion of treatment obstacles, and elicitation of motivational
statements. Results indicated that the patients in the ST+MI group were significantly more likely to attend
their first outpatient appointment (47 percent) than the ST only group (21 percent) overall, and for dually
diagnosed patients (42 percent for ST+MI vs. 16 percent for ST only).12

Liang used motivational interviewing to create software to be used by a pharmaceutical company’s call
center to prevent dropout from drug therapy.13 Prior to the initiation of the software intervention, the 
company reported a dropout rate of nearly 13 percent. The intervention was used for three months on a
group of patients matched to a control group who received the usual level of care. The dropout rate in the
treatment group was 1.2 percent (n=169). This was statistically significantly lower than the control group
(p=0.001).

Willey and colleagues applied the stages of change model to understanding why and how patients fail 
to take their medicines.14 They constructed a staging algorithm to measure stage of change (SOC) for
medication taking involving patients with HIV and patients with hypertension. Predictive validity between
the SOC scale, and electronically monitored medication taking was strongly supported by significant
associations (p<0.03) over a 30-day period (n=85). The authors state, “Behavior-change theory suggests

5 Prochaska JO, DiClemente CC, Common processes of self-change in smoking, weight control and psychological distress. In: Shiffman S,
Wills TA, eds., Coping and Substance Abuse. New York: Academic Press; 1985:345-363.
6 Norcross JC, Prochaska JO, DiClemente CC, Self-change of psychological distress: laypersons’ vs. psychologists’ coping strategies,
J Clin Psychol, 1986;42:834-840.
7 DiClemente CC, Hughes SO, Stages of change profiles in outpatient alcoholism treatment, J Subst Abuse, 1990;2(2):217-235.
8 Marcus BH, Rakowski W, Rossi JS, Assessing motivational readiness and decision making for exercise, Health Psychology, 1992;11(4):257-261.
9 McConnaughy EA, Prochaska JO, Velicer WF, Stages of change in psychotherapy: measurement and sample profiles, Psychotherapy: Theory,
Research & Practice, 1983; 20(3):368-375.
10 Berger BA, Hudmon KS , Liang H, Predicting treatment discontinuation among patients with multiple sclerosis: application of the transtheoretical
model of change, J Am Pharm Assoc, 2004; 44(4):445-454.
11 Schmaling KB, Blume AW, Afari N, A randomized controlled pilot study of motivational interviewing to change attitudes about adherence to
medications for asthma, J Clin Psychol in Med Settings, 2001,8(3):167-172.
12 Swanson AJ, Pantalon MV, Cohen KR, Motivational interviewing and treatment adherence among psychiatric and dually diagnosed patients,
J Nerv Ment Dis, 1999;187(10):630-635.
13 Liang H, Decreasing medication dropout: a study to develop and evaluate intervention software using the transtheoretical model of change and
motivational interviewing, Auburn University; 2003.
14 Willey C, Redding C, Stafford J, et al., Stages of change for adherence with medication regimens for chronic disease: development and validation
of a measure, Clin Ther, 2000;22(7):858-871.
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that tailored intervention strategies are more effective than uniform health-promotion messages. Our 
validated 2-item measure of SOC for medication adherence can be used to match communication strategies
to individual motivation and readiness for adherence with chronic disease medication regimens.”15

FISHBEIN’S THEORY OF REASONED ACTION

The theory of reasoned action (TRA) states that for a person to engage in a volitional behavior is a strong
predictor of the actual behavior, provided that the intention and the behavior take place within a relatively
short time span, the behavior is under the individual’s control, and that the behavior is repeatable. This
would appear to make medication-taking behavior a candidate for study using the TRA. Moore used the
TRA to examine patients’ beliefs and adherence to antihypertensive regimens.16 Using a convenience 
sample of 100 patients whose average age was 66, it was found that attitude and past behavior predicted
treatment adherence more than other parts of the model. In a study of treatment adherence to antihyper-
tensive medications involving 114 patients, Noel found that while attitude was correlated with behavioral
intention, the correlation between behavioral intention and behavior was not significant.17 Moreover, Noel
found significant correlations between a validated social desirability measure and behavioral intentions
and behavior. Taking medicine as prescribed may simply be a socially desirable behavior (in regard to
intentions) and therefore, the TRA may not always be an appropriate model for use in predicting adherence
to medication regimens. In another study employing the TRA, Bastardo found that in HIV-infected 
individuals there was a relationship between intention to take antiviral medications as prescribed and
adherence.”18 It was concluded that the TRA was useful in predicting adherence in patients with HIV.

LOCUS OF CONTROL

Locus of control involves whether the patient believes that what is happening to him/her or the outcomes
of treatment are under his/her control (internal locus of control) or out of his/her control (external locus 
of control). It is hypothesized that patients with a high internal locus of control are more likely to be 
compliant with medication regimens.

Budd and colleagues found no correlation between locus of control and compliance.19 Christensen found
that more positive health outcomes in hemodialysis patients are mediated by locus of control. That is,
patients who did not believe that positive health outcomes were contingent upon following the advice of
significant powerful others (healthcare providers) were more likely to be non-compliant and have negative
health outcomes.20 In a study of 31 black males with epilepsy, Hargrave found no significant correlation
between locus of control and medication regimen compliance.21 Lin and Liang found no significant 
correlation between locus of control (as measured by the Multidimensional Health Locus of Control
instrument) and compliance to medication regimens in hemodialysis patients.22 Another study examined
locus of control and self-reported medication adherence in 90 elderly adults (average age was 71.7) 

15 Ibid., 868.
16 Moore SJ, Individuals’ beliefs concerning adherence to prescribed antihypertensive medication regimens, Indiana University School of
Nursing Dissertation, 1995.
17 Noel OR, Adherence to antihypertensive medication regimens: An application of the Fishbein Behavioral Intention Model, Auburn University
Doctoral Dissertation, 1993.
18 Bastardo YM, Kimberlin CL, Predicting adherence to antiretroviral therapy: an application of an extended theory of reasoned action 
(APS-P-203), International Pharmaceutical Federation World Congress, 2002;62(73).
19 Budd RJ, Hughes IC, Smith JA, Health beliefs and compliance with antipsychotic medication, Br J Clin Psychol, 1996;35(Pt 3):393-397.
20 Christensen AJ, Moran PJ, Lawton WJ, et al., Monitoring attentional style and medical regimen adherence in hemodialysis patients, Health
Psychol, 1997;16(3):256-262.
21 Hargrave R, Remler MP, Noncompliance, J Natl Med Assoc, 1996;88(1):7, 11.
22 Lin CC, Liang CC, The relationship between health locus of control and compliance of hemodialysis patients, Kaohsiung J Med Sci,
1997;13(4):243-254.
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and found a significant correlation.23 Wang reported a significant positive relationship between locus 
of control and compliance for those patients who perceived that their health is controlled by external 
factors.24 This is contrary to what one would expect.

Like so much of the other literature examining other factors affecting compliance, the literature on 
the impact of locus of control is mixed. There are a few possible explanations. One, the methods of 
measuring compliance vary significantly (self-report versus electronic monitoring versus pill count, etc.).
Many of these methods are known to be unreliable. Also, locus of control is generally measured through
the use of paper and pencil instruments. It is not clear whether many of the populations studied were 
able to fill out the instruments accurately. Often, psychometric data are not included in studies using
measurement instruments. 

THE HEALTH BELIEF MODEL

This model examines patients’ health beliefs about their illness and its treatment. Constructs include 
perceived susceptibility to the illness, perceived benefits of treatment, and perceived severity of the 
illness. Numerous studies have tested the ability of the health belief model to predict adherence to 
medication regimens. 

A study by Adams and Scott examined the ability of health belief model (HBM) constructs to predict
medication regimen treatment adherence in patients with affective disorder and schizophrenia (n=39).25

The results indicated that perceived severity of illness and perceived benefits of treatment explained 
43 percent of the variance in adherence behavior. A study by Cattaneo revealed that the HBM constructs
weakly explained compliance behavior in 7,000 patients.26 The model had marginal explanatory power 
(R squared=0.1428). In a study by Scott, the results revealed that demographic and diagnostic variables
did not predict adherence to medication regimens. Furthermore, subjects’ beliefs about themselves and
their control over the disorder were more important for predicting adherence than the side effects of 
the medication.27

In a study of HIV-positive children, Steele and colleagues examined the role of parental health beliefs 
on adherence to antiretroviral therapy in their children.28 All participants were low-income African
Americans. There was no significant relationship between HBM constructs measured (parental perceived
vulnerability, barriers) and adherence. A review of the literature by Cohen from 1985 to 2000 concluded
that the HBM is only modestly useful in distinguishing people who adhere to their medication regimens
from those who do not.29 That is consistent with this review.

23 McDonald-Miszczak L, Maki SA, Gould ON, Self-reported medication adherence and health status in late adulthood: the role of beliefs,
Exp Aging Res, 2000;26(3):189-207.
24 Wang PS, Bohn RL, Knight E, et al., Noncompliance with antihypertensive medications: the impact of depressive symptoms and psychosocial
factors, J Gen Intern Med, 2002;17(7):504-511.
25 Adams J, Scott J, Predicting medication adherence in severe mental disorders, Acta Psychiatr Scand, 2000;101(2):119-124.
26 Cattaneo MJ, Sengupta N, Nichol MB, Factors associated with compliance: analysis of the patient’s health belief model, ASHP Midyear
Clinical Meeting, 1999;34(Dec):P-444E.
27 Scott J, Using health belief models to understand the efficacy-effectiveness gap for mood stabilizer treatments. Neuropsychobiology,
2002;46(Suppl 1):13-15.
28 Steele RG, Anderson B, Rindel B, et al., Adherence to antiretroviral therapy among HIV-positive children: examination of the role of caregiver
health beliefs, AIDS Care, 2001;13(5):617-629.
29 Cohen NL, Parikh SV, Kennedy SH, Medication compliance in mood disorders: relevance of the Health Belief Model and other determinants,
Primary Care Psychiatry, 2000,6(3):101-110.
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SELF-EFFICACY

Self-efficacy is a person’s belief or confidence in his/her own ability to carry out a target behavior and 
the extent to which the behavior is actually carried out correctly. Numerous studies have examined the
relationship between self-efficacy and treatment adherence.

In a study by Auamnoy, self-efficacy was measured to examine if it predicted adherence to medication
regimens for self-administration of three classes of drugs; antihypertensive agents, antirejection agents,
and antibiotics.30 Self-efficacy not only significantly predicted adherence, it also predicted quality of life
measures. Specifically, a patient’s effective ability to take their medications on a regular schedule is a
direct function of self-confidence in readiness to do so. It is interesting to note that self-confidence and
readiness are hallmarks of the TMC and motivational interviewing.

Research by Berg and Berg and colleagues demonstrated that a self-management program given to
asthma patients significantly increased compliance with inhaled medications.31 Patients with rheumatoid
arthritis were studied to examine which factors correlated with compliance with medication regimens.32

Factors included personal factors, demographic variables, disease-related factors, barriers to compliance,
and self-efficacy. Only self-efficacy correlated highly with compliance (r=0.58, p<0.001). In a logistic
regression analysis, only self-efficacy was associated with adherence greater than 80 percent. 

Fraser examined factors associated with adherence to copaxone therapy, an injection used for multiple
sclerosis using logistic regression as well. The four predictors of adherence were self-efficacy (control),
hope, perception that the doctor was the most supportive of the individual taking Copaxone, and no 
previous use of other immunomodulators. There was a direct correlation between the individual’s likely
adherence to Copaxone therapy and their MS Self-Efficacy Control Subscale score. Similarly the higher
an individual scored on the Herth Hope Index (HHI), the more likely the individual will adhere to
Copaxone therapy.33

Numerous other articles in the literature support self-efficacy as a significant predictor of treatment 
adherence with drug therapy.

DEPRESSION

Many studies have examined the impact of depression on compliance. Generally, it has been found that
patients with chronic illnesses who are depressed have significantly lower rates of compliance. In a study
by Mohr and colleagues, 35 of the 85 patients reported new or increased depression within 6 months of
initiating therapy with IFN beta-1b. Patients who experienced psychotherapy or antidepressant therapy
were more than twice as likely to stay on drug (86 percent versus 38 percent) than patients who were not
treated for depression (p=0.03). Treatment adherence patterns were consistent across various sites.34

30 Auamnoy T, Self-efficacy and non-adherence in post-renal transplant patients, University of Iowa, US; 2000, 1.
31 Berg J, An Evaluation of a Self-Management Program for Adults with Asthma, University of Pittsburgh. Doctoral Disseration (237 p);1995;
Berg J, Dunbar-Jacob J, Sereika SM, An evaluation of a self-management program for adults with asthma, Clin Nurs Res, 1997;6(3):225-238.
32 Brus H, van de Laar M, Taal E, et al., Determinants of compliance with medication in patients with rheumatoid arthritis: the importance of
self-efficacy expectations, Patient Educ Couns, 1999;36(1):57-64.
33 Fraser C, Hadjimichael O, Vollmer T, Predictors of adherence to Copaxone therapy in individuals with relapsing-remitting multiple sclerosis,
J Neurosci Nurs, 2001;33(5):231-239.
34 Mohr DC, Goodkin DE, Likosky W, et al., Treatment of depression improves adherence to interferon beta-1b therapy for multiple sclerosis,
Arch Neurol, 1997;54(5):531-533.
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In a year-long study of 496 patients with high blood pressure, clinical depression was significantly 
associated with non-compliance (95 percent confidence interval, odds ratio of .87 to .99).35 Carney and
associates studied the impact of depression on medication taking for elderly patients with coronary heart
disease.36 Medication adherence was assessed over a three-week period using an electronic monitoring
device. Depressed patients adhered to therapy regimens on 45 percent of the days, while non-depressed
patients adhered on 69 percent of the days (p<0.02). It appears that major depression may have a significant
impact on adherence in coronary heart disease. Depression was also significantly associated with non-
adherence in a study of 96 patients taking antiretroviral therapy.37 Similar findings in regards to HIV-
positive patients were reported in other studies.38

Numerous other studies focusing on managing chronic illnesses report a strong negative correlation
between depression and medication regimen adherence. It is vital that practitioners be aware of the effects
of depression on adherence. If depression is suspected, tools such as the Beck Inventory should be used to
identify or rule out clinical depression.

SOCIAL SUPPORT

Patients live in a social environment. Social support involves help that family members or significant 
others may provide in assisting the patient with medication regimen adherence. Therefore, the degree of
social support may be a mediating factor in treatment adherence. 

Cox examined the impact of social support on compliance in patients with HIV disease.39 In her study 
of 179 HIV infected patients, Cox attempted to discern the relative influence of specific social support
indicators between groups of patients labeled “Good Compliers” and “Poor Compliers,” as measured by
clinician and study participant ratings. The investigator concluded that higher levels of social support did
not appear to be significantly correlated with higher levels of medication compliance. Emotional support
was significant as examined with independent samples, t-tests, and discriminant function techniques. The
level of emotional support and employment status were used to distinguish “Good Compliers” from “Poor
Compliers.” Other studies showed weak or no correlation between social report and compliance. What is
problematic about many of these studies is that most measures of social support are self-reported measures.

STRESS AND ANXIETY

Much research has evaluated the impact of psychological distress on treatment adherence. In a study of
over 1,000 adults over the age of 55, measures of psychological distress and medication compliance were
collected from structured interviews, and psychological distress was significantly negatively correlated
with medication compliance (p<0.05).40 Eddy and colleagues found that psychological stress between 

35 Wang PS, Bohn RL, Knight E, et al., Noncompliance with antihypertensive medications: the impact of depressive symptoms and psychosocial
factors, J Gen Intern Med, 2002;17(7):504-511.
36 Carney RM, Freedland KE, Eisen SA, et al., Major depression and medication adherence in elderly patients with coronary artery disease,
Health Psychol, 1995;14(1):88-90.
37 Carrieri MP, Chesney MA, Spire B, et al., Failure to maintain adherence to HAART in a cohort of French HIV-positive injecting drug users,
Int J Behav Med, 2003;10(1):1-14.
38 Daftary MN, Goolsby T, Dutta A, et al., Possible factors influencing non-adherence to antiretrovirals in an ambulatory HIV population,
ASHP Midyear Clinical Meeting, 2002;37(Dec):P-618E; Gordillo V, del Amo J, Soriano V, et al., Sociodemographic and psychological 
variables influencing adherence to antiretroviral therapy, AIDS, 1999;13(13):1763-1769.
39 Cox LE, The relative influence of social support on the medication compliance of people with HIV infection, Virginia Commonwealth
University, US; 1998.
40 Coons SJ, Sheahan SL, Martin SS, et al., Predictors of medication noncompliance in a sample of older adults, Clin Ther, 1994;16(1):110-117.



parents and their children with cystic fibrosis had a significant impact on treatment adherence.41 The stress
is usually precipitated from disagreements between the parents and children about treatment plans. Stress
was also associated with poorer disease outcomes in these subjects. The impact of a self-help group on
stress and treatment adherence in patients with psychiatric disorders was examined in a study by Magura
and colleagues.42 The self-help group meetings focused on reducing or resolving stressful life events.
Attendance at the meetings was strongly associated with improved medication compliance. 

In a before-and-after study of patients with hypertension, nurses provided patients with interventions on 
a periodic basis to deal with stress, improve compliance with medication regimens, and educate patients
about their illness and its treatment.43 Statistically significant reductions in blood pressure resulted
(p=0.01) and there was a relationship between improved adherence and decreased blood pressure even
though the overall adherence rate did not change significantly over the year. The effect of a telephonic
behavior change program was measured in a study by Stewart et al.44 The treatment group received this
intervention and the control did not. The intervention focused on psychological distress and modification
of health behaviors. The treatment group showed statistically significant (p<0.01) greater adherence,
better knowledge of hypertension, and better control than the control group, and had greater exercise
capacity, greater reduction in weight, and were less tired and had less headaches and dizziness. 

Embry examined the impact of psychological variables on treatment adherence in pediatric cancer
patients.45 Family cohesion was positively correlated with adherence, while parental anxiety, child anxiety,
and externalizing behavior problems were negatively correlated with adherence. Regression analyses 
indicated that parental anxiety, child anxiety, and the child’s fear of death and danger were significant 
predictors of adherence, and together accounted for nearly 28 percent of the variance in adherence rates.
Overall, it appears that reduction in psychological distress has a positive impact on medication regimen
compliance. 

ANGER

Another form of psychological distress is anger. Dodds examined anxiety, hostility, and psychological
reactance and their impact on treatment adherence in patients with coronary heart disease.46 The relation-
ship between anger and adherence was studied controlling for hostility, psychological reactance, and their
interactions. The study sample was small (84 patients), predominantly male (76 percent) and Caucasian
(85 percent) with 76 percent having the diagnosis more than five years. The study group had more anger
and lower adherence relative to norm groups. Anger was correlated with poor adherence controlling for
hostility, and psychological reactance, however, none of the other variables and none of the interactions
among the variables showed a statistically significant correlation to adherence.
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Penkower and colleagues examined the impact of various forms of psychological distress on adherence in
22 adolescent renal transplant patients aged 13-18. The results indicated that adolescents with excessive
anger were at greater risk for subsequently missing medications than adolescents without excessive anger.
However, similar results were not seen for other forms of psychological distress such as anxiety and
depression.47

In a study conducted by Duncan and Rogers, anger was a key symptom associated with non-compliance
with medication regimens for patients with schizophrenia.48 Christensen reports that higher hostility 
in patients is significantly associated with poorer compliance and health in hemodialysis patients.49

Numerous other studies reported similar findings. As reported on other studies of psychological distress
and non-compliance, it seems clear that anger is associated with non-compliance. It will take a very caring,
clear, and skillful practitioner to recognize and confront a patient’s anger in dealing with non-compliance.
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