
Systems-based 
Approaches 
to Improving 
Medication 
Adherence

Mohan P. Joshi, MBBS, MSc, MD
Aubrey Clark, MPH

Malaïka Ludman, MPH

NOVEMBER 2016





Systems-based Approaches to 
Improving Medication Adherence

Mohan P. Joshi, MBBS, MSc, MD

Aubrey Clark, MPH

Malaïka Ludman, MPH

November 2016



2

SYSTEM
S-B

ASED
 APPR

O
AC

H
ES TO

 IM
PR

O
VIN

G
 M

ED
IC

ATIO
N

 AD
H

ER
EN

C
E

This report is made possible through the support provided by the US Agency for International 
Development under the terms of cooperative agreement number AID-OAA-A-11-00021. The 
content expressed herein is the responsibility of Management Sciences for Health and does 
not necessarily reflect the views of the US Agency for International Development or the US 
Government.

About SIAPS
The Systems for Improved Access to Pharmaceuticals and Services (SIAPS) Program works 
to ensure access to quality pharmaceutical products and effective pharmaceutical services 
through systems strengthening approaches to achieve positive and lasting health outcomes. 
SIAPS is funded by the US Agency for International Development (USAID) and is implemented 
by Management Sciences for Health. For more information, visit www.SIAPSprogram.org.

Recommended Citation
This report may be reproduced if credit is given to SIAPS. Please use the following citation. 

Joshi MP, Clark A, Ludman M. 2016. Systems-based Approaches to Improving Medication 
Adherence. Submitted to the US Agency for International Development by the Systems for 
Improved Access to Pharmaceuticals and Services (SIAPS) Program. Arlington, VA: Management 
Sciences for Health. 

Key Words
medication adherence, health systems, medicines, macro, meso, micro 

Systems for Improved Access to Pharmaceuticals and Services
Pharmaceuticals and Health Technologies Group
Management Sciences for Health
4301 North Fairfax Drive
Arlington, VA 22203 USA
Telephone: 703.524.6575
Fax: 703.524.7898
E-mail: siaps@msh.org
www.siapsprogram.org 



3

TA
B

LE
 O

F 
C

O
N

TE
N

TS

Acknowledgments ................................................................................................................5

Acronyms ...............................................................................................................................7

01. Introduction ....................................................................................................................9
Overview .................................................................................................................................... 9

Purpose of This Document ....................................................................................................... 9

Defining Adherence .................................................................................................................10

The Effect of Adherence on Health  .......................................................................................11

02. Adherence from the Health System Perspective ................................................... 13
Leadership and Governance ..................................................................................................15

Health Workforce/Human Resources  ...................................................................................15

Information and Research ......................................................................................................15

Financing .................................................................................................................................15

Service Delivery  ......................................................................................................................15

Medicines and Health Technologies ......................................................................................16

Health Systems Strengthening Framework to Improve Adherence .....................................17

Chapter Summary ...................................................................................................................18

03. Initiatives at the Macro Level of the Health System ............................................. 19
Supportive Pharmaceutical Leadership and Policies ...........................................................19

Improved Access to Medicines and Pharmaceutical Services .............................................23

Interdisciplinary Learning and Applied Research  ................................................................25

Case Study: Improving Treatment Adherence to TB Medicines in Brazil .............................29

Chapter Summary ...................................................................................................................30

04. Interventions at the Meso Level of the Health System ......................................... 31
Systemic Capacity Building for Health Providers ..................................................................31

Use of Appropriate Tools and Technologies...........................................................................35

Team-based Approaches to Patient Care ..............................................................................41

Community Engagement and Public Education ....................................................................44

TABLE OF CONTENTS



4

SYSTEM
S-B

ASED
 APPR

O
AC

H
ES TO

 IM
PR

O
VIN

G
 M

ED
IC

ATIO
N

 AD
H

ER
EN

C
E

Case Study: Minimizing Barriers to Effective Pharmaceutical Services in Ethiopia ...........46

Chapter Summary ...................................................................................................................48

05. Interventions at the Micro Level of the Health System ......................................... 49
Provider-Patient Relationships and Interactions ...................................................................49

Simplify Treatment Regimens ................................................................................................53

Support Patients at Home and in the Community ................................................................53

Case Study: Improving Health Literacy for Better Adherence to ARVs in Namibia .............57

Chapter Summary ...................................................................................................................58

06. Summary .....................................................................................................................59

References ......................................................................................................................... 61



5

AC
KN

O
W

LE
D

G
M

EN
TS

The authors extend their appreciation to those who reviewed and provided invaluable input to 
this document. The cumulative expertise and thoughtful feedback of the reviewers listed below 
strengthened both the concept and the content of this document. 

Reviewers

Anthony F. Boni 
US Agency for International Development

John Chalker 
Pharmaceuticals and Health Technologies Group, Management Sciences for Health

Stephanie Berrada 
SIAPS Program/South Africa, Management Sciences for Health

Niranjan Konduri 
SIAPS Program, Management Sciences for Health

Martha Embrey 
Pharmaceuticals and Health Technologies Group, Management Sciences for Health

Evans Sagwa 
SIAPS Program/Namibia, Management Sciences for Health

Linda Zackin 
Pharmaceuticals and Health Technologies Group, Management Sciences for Health

Ndinda Kusu 
HCSM Program, Management Sciences for Health

 

ACKNOWLEDGMENTS



6

SYSTEM
S-B

ASED
 APPR

O
AC

H
ES TO

 IM
PR

O
VIN

G
 M

ED
IC

ATIO
N

 AD
H

ER
EN

C
E



7

AC
R

O
N

YM
S

AIDS  acquired immunodeficiency syndrome

AMI  Amazon Malaria Initiative

APTS  Auditable Pharmaceutical Transactions and Services

ARV  antiretroviral 

ART  antiretroviral therapy

CBIA  community-based interactive approach

CBTSP  community-based treatment support program

DM  diabetes mellitus

DOT  directly observed treatment

DOTS  directly observed treatment short course 

DTP  drug therapy problem

EDT  electronic dispensing tool

EML  essential medicines list

EWI  early warning indicator

FDC  fixed-dose combination

HAART  highly active antiretroviral therapy

HIV  human immunodeficiency virus

HIV-DR  HIV drug resistance

HSS  health systems strengthening

INRUD-IAA International Network for the Rational Use of Drugs Initiative on Adherence to 
Antiretrovirals 

MOHSS  Ministry of Health and Social Services [Namibia]

MSH  Management Sciences for Health

PFSA  Pharmaceutical Fund and Supply Agency [Ethiopia]

RAVREDA Amazon Network for the Surveillance of Antimalarial Medicine Resistance 

SIAPS  Systems for Improved Access to Pharmaceuticals and Services 

SMS  short message service

SPS  Strengthening Pharmaceutical Systems 

STG  standard treatment guideline

TB  tuberculosis

USAID  US Agency for International Development

WHO  World Health Organization

ACRONYMS



8

SYSTEM
S-B

ASED
 APPR

O
AC

H
ES TO

 IM
PR

O
VIN

G
 M

ED
IC

ATIO
N

 AD
H

ER
EN

C
E



9

IN
TR

O
D

U
C

TI
O

N

OVERVIEW

Today’s advances in pharmaceutical devel-
opment mean that more often than not, 
a medicine exists that will help patients 
recover from minor injuries, prevent or treat 
infections and other acute diseases, or man-
age a long-term health condition. With the 
shift from a disease landscape that focuses 
on the treatment of acute and short-term 
illnesses to one that faces an increasing 
burden of chronic diseases that may require 
life-long medicine use, the role of medicines 
in ensuring a healthy population is more 
important than ever.

However, as former Surgeon General C. Ev-
erett Koop noted, medicines “don’t work in 
patients who don’t take them.”1 Even when 
medicines are available, patients may not 
take them as directed. In other words, they 
may not adhere to the treatment prescribed 
to them. 

This problem is surprisingly widespread. 
Several studies have estimated that in 
developed countries, only approximately 50% 
of patients who suffer from chronic diseases 
take their medicines as directed.2 Although 
data are limited, adherence likely presents a 
greater challenge in low- and middle-income 
countries given the widespread resource 
and capacity challenges faced by most 
health systems.3 

While much research has focused on the 
role of the patient, adherence is ultimately 
determined by many factors and barriers 
that interact at different levels. These in-
clude social and economic factors, factors 
related to the disease and treatment, and 

factors related to the health system itself. 
There is growing recognition that strong 
health systems help to create an enabling 
environment that makes it easier for pa-
tients to follow the treatment prescribed by 
their provider.4 However, few comprehen-
sive, system-based approaches (i.e., those 
in which the patient, health care provider, 
community, health facilities, and health sys-
tem are all recognized) have been adopted. 

PURPOSE OF THIS DOCUMENT

This document suggests a health systems 
strengthening (HSS) approach to address-
ing medication adherence issues, with a 
particular emphasis on its application in 
low- and middle-income settings. Chapter 
2 reviews the importance of considering 
health systems in improving medication 
adherence and introduces a system-based 
framework, while Chapters 3–5 discuss ap-
proaches, interventions, and activities that 
span the health system as described at the 
macro, meso, and micro levels and provide 
implementation examples. 

Specifically, the objectives of this 
document are to: 
•	 Provide a rationale for HSS 

approaches to address challenges 
related to medication adherence

•	 Describe appropriate adherence 
strategies and tools with an 
emphasis on those that are relevant 
for resource-limited settings

INTRODUCTION01
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This document is primarily intended for 
policy makers, program managers, govern-
ment stakeholders, implementing partners, 
donors, and health managers involved in 
improving medication adherence. However, 
as the World Health Organization’s (WHO) 
publication Adherence to long-term thera-
pies: Evidence for action notes, “adherence 
is a multidimensional issue where different 
health care actors’ efforts meet.” Therefore, 
this document also includes relevant infor-
mation for health care providers, opinion 
leaders, advocates, community networks, 
and consumer organizations. 

DEFINING ADHERENCE

Compliance, adherence, and concordance 
all describe how well a patient is able to 
follow a regimen or recommendations from 
a health care provider. Although these 
terms are used interchangeably at times,  
adherence is the most widely accepted 
term. WHO defines adherence as “the 
extent to which a person’s behavior—taking  
medication, following a diet, or executing 
lifestyle changes—corresponds with agreed 
recommendations from a health care pro-
vider.”5 While the definition of adherence 
includes a health care provider’s dietary 
or behavioral recommendations, for the 
purposes of this document, we use the term 
adherence to primarily refer to the extent 

to which a person takes medication as pre-
scribed by their health care provider, which 
is also known as medication adherence.6

Medication non-adherence occurs when 
patients are unable to take medication 
or do not adhere to treatment as directed 
by a health care provider. There are two 
broad categories of non-adherence. Primary 
non-adherence occurs when patients do 
not get their initial prescriptions filled, while 
secondary non-adherence occurs when 
patients do not to take their medicines as 
recommended.7 Secondary non-adherence 
can be further delineated into unintentional 
and intentional non-adherence. In the for-
mer, patients want to follow their treatment 
regimen but cannot because of barriers 
that are beyond their control. In the latter, 
patients voluntarily decide to stop or change 
their treatment regimen.8 Non-adherence 
can also refer to patients who take too much 
medication (overuse) or use medicines inap-
propriately, without a prescription, or when 
medicine use is not indicated (misuse). 

Patients can vacillate between unintentional 
and intentional non-adherence based on a 
variety of factors, including whether cues for 
action, such as reminders to take medicine, 
are in place; the patient’s health motivation; 
and the patient’s perception of his or her 
susceptibility to the illness, the severity of 

Table 1. Types of Non-adherence and Example Barriers

Type of Non-adherence Example Barrier to Adherence

PRIMARY 

Prescription not filled

Medication cost 

SECONDARY 

Medicines not taken 
as recommended

Unintentional 

Stops or changes regimen due 
to barriers beyond patient’s 
control

Travel

Intentional

Patient voluntarily stops or 
changes regimen

Adverse medicine reaction
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the illness, the benefits of treatment, and 
the barriers to adherence. 

Because many medicines, especially those 
used for long-term or chronic conditions, 
are usually taken outside a health facility 
and away from the supervision of a health 
care provider, adherence is often measured 
through indirect methods that can introduce 
measurement biases and errors. The most 
common ways of measuring adherence 
include pill counting, electronic monitoring, 
and self-reporting.9 

THE EFFECT OF ADHERENCE 
ON HEALTH 

Non-adherence to medicines and treatment 
regimens is a critical modifier of treatment 
efficacy, the achievement of optimal health 
outcomes, and ultimately, the effectiveness 
of health systems.10 The effects of non- 
adherence are particularly relevant for chron-
ic and long-term health conditions, including 
human immunodeficiency virus (HIV) and ac-
quired immunodeficiency syndrome (AIDS), 
tuberculosis (TB), diabetes, hypertension, 
depression, and other chronic conditions for 
which medicines must be taken over long 
periods as a part of effective disease man-
agement.11 Chronic diseases are the leading 
cause of death worldwide, and the global 
burden is expected to increase, especially 
in developing countries where 79% of all 
chronic disease deaths occur.12 

The Challenge of Non-adherence

For patients, non-adherence may lead to a 
number of negative health outcomes (box 
1). For example, patients with hypertension 
who take their medicines less than 20% of 
the time are twice as likely to be hospital-
ized as those who take their medicines at 
least 80% of the time.13 Similarly, several 
studies of diabetes patients have shown 
that non-adherence to treatment leads to 
suboptimal health outcomes and signifi-
cantly increases mortality rates.14,15

Non-adherence is a challenge in every 
country, regardless of income; however, 
weak health systems, limited resources, and 
shortages of qualified health professionals 
in low- and middle-income countries are 
additional barriers to adherence. In some 
countries, the percentage of non-adherent 
patients is greater than the percentage of 
adherent patients, which makes it critical 
for policy makers, program managers, and 
health providers to consider and account for 
non-adherence in planning, implementing, 
and care giving.16 

Particular populations that are at an 
increased risk for medication non- 
adherence include the elderly, marginalized 
or underserved populations, children, and 
adolescents.17 These populations face 
unique barriers to adherence that should be 
addressed in health systems and by provid-
ers. Studies have shown that between 40% 
and 75% of elderly people do not take their 
medications at the right time or in the right 
amount.18 This may be the result of having 
multiple health conditions, taking multiple 
medications, receiving care from multiple 
providers, and/or having physical or cogni-
tive issues. Additional unique barriers are 
faced by children (who require an adult to 

•	 Worsening the overall course of 
illness 

•	 Decreasing a patient’s 
responsiveness to treatment

•	 Increasing the risk of treatment 
failure and relapse

•	 Increasing the risk of antimicrobial 
resistance 

•	 Increasing the risk of toxicity or of 
dependence on medicines (in cases 
of overuse)

•	 Increasing the likelihood of adverse 
effects (in cases of misuse)

Box 1. Potential Patient-level 
Outcomes of Medication  
Non-adherence
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remember and appropriately administer 
medications); adolescents (who experience 
many social, physical, and psychological 
changes as they become older); and mar-
ginalized populations (which may face ad-
ditional economic, social, or stigma-related 
barriers to adherence). 

Beyond the consequences for individuals, 
non-adherence also negatively impacts 
the larger health system. Medication non- 
adherence contributes to medicine waste 
and can lead to additional medicines being 
prescribed and/or additional laboratory 
tests, visits to health care providers, and 
hospitalizations. It can also lead to treatment 
failure and the development of antimicrobial 
resistance. Non-adherence also results in a 
heavy financial burden for health systems 
and governments, contributing 57% of the 
avoidable costs due to suboptimal medicine 
use.19 

Better Adherence, Better Health, Lower 
Health Care Costs

Access to medicines and advances in bio-
technologies alone are not sufficient to bring 
about good treatment outcomes. Strong 
systems to monitor and improve medication 
adherence are also critical.20 A systematic 
literature review by Boswell et al., found that 
adherence to medication positively affected 
the health outcomes of patients suffering 
from 12 diseases that were reviewed, in-
cluding cardiovascular diseases, diabetes, 
and mental illnesses.21 Several studies have 
also demonstrated that better medication 
adherence reduces emergency visits, hospi-
tal admissions, the overall number of medi-
cines prescribed, and mortality rates.22,23

In addition, improved adherence reduces 
health care costs. For example, 4.6% of to-

tal global health expenditures, or USD 269 
billion, could be eliminated through better 
medication adherence.24 The following ex-
amples provide additional evidence of the 
effect of adherence on health care costs.

•	 A pharmacy-based, in-person 
management program yielded a 
return of about USD 3 for each USD 1 
invested.25 

•	 For patients with diabetes, 
hypertension, hypercholesterolemia, or 
congestive heart failure, hospitalization 
rates and health care costs were 
significantly lower for those with high 
medication adherence.26 

•	 For patients with diabetes, every 10% 
increase in adherence has been linked 
to a 4% decrease in total medical 
costs.27 

•	 A Blue Cross Blue Shield study on 
medication therapy management 
reported a 12-fold return on 
investment from a medication therapy 
management service. This service 
included the development of patient 
medication records, a review of 
medicine use, collaboration with nurses 
or physicians, and follow-up.28 

Because of the significant modifying 
effect adherence can have on treatment 
outcomes, it must be a critical consideration 
for any major global health effort, including 
creating an AIDS-free Generation, Ending 
Preventable Child and Maternal Deaths, 
Protecting Communities from Infectious 
Diseases, Goal 3 of the Sustainable 
Development Goals (Good Health and Well 
Being), and the Global Health Security 
Agenda. 
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Although significant research has been 
devoted to assessing ways to help patients 
adhere to treatment, surprisingly little has 
focused on the role of the health system in 
promoting and creating an enabling environ-
ment for medication adherence. WHO de-
fines a health system as “all organizations, 
people and actions whose primary interest 
is to promote, restore or maintain health.” 
A health system can be viewed through six 
building blocks or core functions (figure 
1): leadership and governance, financing, 
health workforce, medical products and 
technologies, information and research, 
and service delivery.29 The US Agency for 
International Development (USAID) uses 
a similar framework to guide its vision for 
HSS by referring to system building blocks 
as HSS core functions.30 Throughout this 
document, we refer to these aspects of the 
health system as core functions.

The core functions act across three levels of 
the health system (macro, meso, and micro; 
see box at right) to affect adherence in sever-
al different ways, including determining the 
number, level, and quality of health facilities; 
distribution of human and financial resourc-
es, and availability of systems to collect and 
use health-related information. Without 
functioning facilities, available medicines, 
qualified health personnel, current and ac-
curate information, and other system-level 
enabling factors, achieving and maintaining 
adherence becomes difficult even before 
the patient has received a prescription. 

The distinction between the macro, meso, 
and micro levels is not always clear cut, and 
each level interacts with and influences the 
other two.32 Table 2 provides examples of 

predictors of non-adherence at each level 
of the health system using findings from Ni-
geria, Ethiopia, Mozambique, South Africa, 
and Uganda. 

Just as each level of the health system 
influences adherence, the core functions 
of a health system—service delivery, health 
workforce, health information system, 
medical products and technologies, health 
financing, and leadership and governance—
also contribute to creating an environment 
that is conducive to achieving medication 
adherence. Taken together across each lev-
el of the health system, these core functions 
make up the environment in which patients 

ADHERENCE FROM THE HEALTH 
SYSTEM PERSPECTIVE02

Three Health  
System Levels31

• The macro level refers to the 
national health care system, 
where the focus is on policy 
development and high-level 
leadership. 

• The meso level refers to the local 
health system, where the focus 
is on organizing and managing 
health care that responds to local 
needs and circumstances. 

• The micro level refers to the 
interaction of individuals in the 
health system, including patients, 
health care providers, and health 
managers.
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Table 2. Select Predictors of Medication Non-adherence at Each Level of the Health System 
Based on Studies from Nigeria, Ethiopia, Mozambique, South Africa, and Uganda 33,34,35,36,37, 

38,39,40,41,42,43

Health system level Predictors of non-adherence

Macro • Limited health care coordination 

• Limited access to care and treatment 

• High medication costs and copayments

• Inadequate remuneration and high staff turnover
Meso • Inadequate communication among health care providers

• High patient load and long waiting times 

• Poorly organized patient tracking and record systems

• Little consideration of the patient’s financial burden
Micro • Lack of involvement in the treatment decision-making process

• Suboptimal medical literacy

• Health beliefs and attitudes concerning the effectiveness of treatment

• Lack of motivation

• Economic constraints

• Lack of social support

• Pill burden 

• Prescribing complex treatment regimens 

• Ineffective communication between provider and patient

• Stigma associated with disease

• Patient’s formulation preference and acceptability

Figure 1. The WHO health system framework

Leadership/governance

Health care financing

Health workforce

Medical products, technologies

Information and research

Service delivery

Improved health (level and equity)

Responsiveness

Financial risk protection

Improved efficiency

Access 
Coverage

Quality 
Safety

System building blocks Goals/outcomes

Source: World Health Organization. Everybody's Business: Strengthening Health Systems 
to Improve Health Outcomes. WHO's Framework for Action. Geneva: WHO; 2007.
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receive care and ultimately shape many of 
the determinants that help enable or deter 
medication adherence. 

LEADERSHIP AND 
GOVERNANCE

While there is growing recognition that the 
burden of adherence does not rest solely 
on the patient or provider, there has been 
relatively little discussion on the extent to 
which legal frameworks, including legisla-
tion, regulations, and national medicine pol-
icies, affect medication adherence. Without 
sufficient funding, resources, or a political 
commitment provided through high-level 
governance and leadership structures, the 
systems that support and create an enabling 
environment for medication adherence are 
likely to be neglected, eroded, or nonexis-
tent. The inclusion of medication adherence 
in a national health strategy or national 
medicine policy helps direct additional at-
tention, funding, and resources to address 
both adherence and the many issues that 
influence it, including medicine availability, 
equity of health services, human resources 
for health, and information systems.

HEALTH WORKFORCE/HUMAN 
RESOURCES 

There are many drivers of and contributors 
to medication non-adherence, but few have 
a greater direct impact than the interaction 
between the patient and the provider. Patient 
counseling, education, and follow-up are all 
critical in supporting and enabling patients to 
adhere to their prescribed treatment, as are 
the upstream determinants that dictate the 
level, quantity, and distribution of health care 
providers; how performance and quality are 
monitored; and the extent to which providers 
have been trained to address adherence. 
Addressing human resource shortages, 
setting quality standards for service delivery, 
and implementing trainings on adherence 
all happen at the macro or meso level but 

have a direct impact on a provider’s ability to 
support patient adherence at the micro level. 

INFORMATION AND RESEARCH

Even when providers are appropriately 
trained and have sufficient time for patient 
counseling and other adherence-supporting 
interventions, many low- and middle-income 
countries lack the clinical and behavioral 
tools needed to evaluate or address adher-
ence issues. In addition, patient registers, 
appointment-keeping systems, and other in-
formation systems, which can support better 
patient follow-up and improve adherence, 
are often missing or unused in low-resource 
settings. Additional research is needed both 
to improve the use of information systems 
and to look beyond interventions that show 
positive signals within the constraints of 
a clinical trial or research study. These 
interventions should expand operational 
research into multidimensional, multilevel 
programs that may contribute to the long-
term sustainability of improved adherence. 

FINANCING

Financing policies set at the macro or meso 
level significantly influence adherence levels 
by determining the affordability of medi-
cines and health services and allocating 
resources for staffing, information systems, 
education and training programs, and 
research. Medicines prices, fee-for-service 
or copay models for health services, and 
resources to support the implementation of 
adherence-related strategies all dictate the 
capability of both patients and providers to 
support better medication adherence. 

SERVICE DELIVERY 

Adherence is also influenced by where 
patients receive their medicines and how 
those medicines are provided. Patients 
may have access only to a small, local drug 
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shop or they may receive medicines from 
a trained pharmacist at a health facility or 
hospital. Access to well-regulated, high- 
quality pharmaceutical services can help 
ensure that patients are receiving up-to-date 
and relevant medication information, foster 
patient trust in the health system, support 
patient follow-up, and create an enabling 
environment for improved medication ad-
herence. At health facilities and hospitals, 
improved models of care that integrate 
pharmacists and prescribers as part of the 
health care team and emphasize pharma-
cist counseling can help prevent or mitigate 
medicine use issues, improve team work 
and collaboration across the health care 
team, and support better medication adher-
ence.44 Efforts to improve access to pharma-
ceutical services, strengthen connections to 
community resources and groups, improve 
provider-patient interactions, and simplify 
medication regimens are all key factors in 
supporting improved adherence. 

MEDICINES AND HEALTH 
TECHNOLOGIES

Ensuring a continuous supply of and 
improving access to safe and effective 
medicines of assured quality helps to 
improve adherence by reducing stock-outs 
that can interrupt or dissuade patients from 

continuing treatment, reducing medication 
issues associated with substandard or 
falsified medicines, and ensuring continuity 
of treatment across providers and facilities. 
Regulatory systems strengthening is critical 
to improving key functions that help ensure 
the safety and quality of medicines. These 
include product registration, inspection and 
licensing of pharmacies or drug shops, qual-
ity testing, and medicine safety monitoring 
(also known as pharmacovigilance). Without 
a strong regulatory system, patients may 
receive falsified or substandard medicines 
that have additional side effects, do not ef-
fectively treat their condition, or worsen their 
health. These outcomes negatively impact 
patient adherence, erode trust in the health 
system, and contribute to the development 
of antimicrobial resistance. 

Table 3 shows adherence-related efforts ac-
cording to health system levels and by health 
system core functions. The relationship 
between adherence and the core functions 
of the health system is explored in additional 
detail in Chapter 3 (macro level), Chapter 4 
(meso level), and Chapter 5 (micro level). At 
the end of each chapter, a case study is pro-
vided that explores interventions spanning 
multiple core functions and health system 
levels. These case studies encompass a 
systems-strengthening approach to improv-
ing medication adherence in the practical 
application of an intervention.

Table 3: Adherence-supporting Policies, Strategies, and Interventions According to Health 
System Core Function and Health System Level

Health system 
core function

Policies, strategies, and interventions Health system level 
(macro, meso, or micro) 

Leadership and 
governance

• Include adherence-supporting statements in 
national medicine policies and strategies

• Interdisciplinary learning (e.g. from HIV/AIDS 
programs) to help manage other chronic conditions

• Team-based approaches to care

• Macro

• Macro (also meso) 

• Meso

Human 
resources

• Addressing human resource gaps (e.g., through task 
shifting)

• Systematic capacity building for health providers

• Macro 

• Meso (also macro)



17

H
EA

LT
H

 S
YS

TE
M

 P
ER

SP
EC

TI
VE

HEALTH SYSTEMS 
STRENGTHENING FRAMEWORK 
TO IMPROVE ADHERENCE

To optimize adherence, multidisciplinary and 
multilevel approaches are necessary.45 For an 
intervention to be truly multilevel, it must con-
sider barriers at all levels of the health care 
system and across relevant core functions. 

To help conceptualize how health system-level 
intervention can support optimal medication 
adherence, the USAID-funded Systems for 

Improved Access to Pharmaceutical and 
Services (SIAPS) Program developed a frame-
work that depicts health system strategies 
at the macro, meso, and micro levels to 
support medication adherence and improve 
clinical outcomes (figure 2). The framework is 
encapsulated within the core functions of the 
health system to reflect how these functions 
underpin strategies at the macro, meso, and 
micro levels. 

Table 3: Continued

Health system 
core function

Policies, strategies, and interventions Health system level 
(macro, meso, or micro) 

Information 
and research

• Applied research (e.g., assessing new measures 
of adherence, cost-effectiveness of improving 
adherence)

• Use of appropriate tools, technologies, and 
techniques to assess and enhance adherence (e.g., 
appointment systems)

• Macro (also meso)

• Meso (also macro)

Financing • Financing policies that promote medication 
adherence

• Macro

Medicines 
and health 
technologies

• Equitable access to and use of safe and effective 
medicines of assured quality 

• Macro (also meso)

Service delivery • Improved access to services

• Create incentives and enablers

• Improved provider-patient relationship and 
interactions 

• Simplified medication regimens

• Patient support at home and in the community

• Macro (also meso)

• Macro (also meso)

• Micro

• Micro

• Micro (also meso)
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Figure 2. SIAPS health systems-strengthening framework to improve 
medication adherence

Improved 
Medication 
Adherence 
and Health 
Outcomes

MACRO MESO

MICRO

HEALTH SYSTEM LEVELS

HEALTH SYSTEM CORE FUNCTIONS

• Supportive pharmaceutical 
leadership, policies, and 
regulation

• Improved access to 
pharmaceuticals 
and services

• Interdisciplinary 
learning and 
applied research

high-level leadership 
and policy

local health systems  
and community

patient interaction

• Systemic 
capacity building 
for health providers

• Use of appropriate 
tools and technologies

• Community engagement 
and public education

• Improved provider-patient 
relationship and interactions

• Simplified treatment regimens

• Patient support at home 
and in the community 

RESULTS

• Team-based 
approaches to care

CHAPTER SUMMARY
Although much research has been devoted to helping patients improve individ-
ual adherence levels, the systems that support medication adherence have re-
ceived less attention. A systems-oriented approach requires that the challenge 
of medication adherence be considered across the three levels of the health 
system (macro, meso, and micro) and through the lens of each of the core 
functions of a health system (leadership and governance, health workforce, in-
formation and research, financing, service delivery, and medicines and health 
technologies). By approaching medication adherence from the health systems 
perspective, interventions go beyond addressing challenges at the patient or 
provider level and instead are rooted within the larger operating context and 
aim to create an enabling environment that supports long-term adherence.
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At the macro level, initiatives to support 
medication adherence are closely tied to the 
core functions of governance and medicines 
and health technologies and primarily focus 
on improving national policies, guidelines, 
and regulations that improve medicine 
availability and use. These initiatives require 
broad and extensive advocacy and partner-
ships, improvements to pharmaceutical 
systems and supply chains, and supportive 
policies that promote adherence. Financing 
allocations and policy decisions at the mac-
ro level also have a direct impact on factors 
that influence adherence at the meso and 
micro levels. In addition, barriers to adher-
ence faced by HIV/AIDS programs and the 
innovations that were developed as a result 
can shed light on strategies that may be 
useful for chronic and noncommunicable 
diseases. Investing in applied research can 
also help address adherence-related issues.

SUPPORTIVE PHARMACEUTICAL 
LEADERSHIP AND POLICIES

The inclusion of adherence and medicine 
use considerations in high-level policies, 
strategic plans, and other key governance 
documents helps foster a common vision 
and way forward for all stakeholders 
involved in providing or managing patient 
care. These high-level commitments from 
national governing bodies also help to define 
national health priorities and direct financial 
and human resources to activities that can 
help improve adherence. In addition to 
including adherence-supporting language 
in national medicine policies and health 
strategies, developing appropriate financing 
policies, creating systems for incentives and 

enablers, and addressing gaps in human 
resource skills and allocation can create an 
enabling environment for improved medica-
tion adherence.

Medicine Policies and Other Key 
Guidance Documents

A national medicine policy is a common 
framework that addresses all aspects of 
the pharmaceutical sector, including ac-
cess, quality, and rational use of essential 
medicines. Including adherence-related 
statements in key national-level guidance 
documents helps mandate and drive  
adherence-related strategies, programs, and 
activities. The WHO manual on developing 
and implementing national medicine poli-
cies includes language in support of medica-
tion adherence.46 The Afghanistan National 
Medicines Policy 2014–2019 emphasizes 
medication adherence at several points in 
the document.47 Similarly, the Malaysian Na-
tional Medicines Policy of 2012 highlights 

INITIATIVES AT THE MACRO 
LEVEL OF THE HEALTH SYSTEM03

MACRO
High-level leadership and policy

• Supportive pharmaceutical 
leadership, policies, and 
regulations

• Improved access to 
pharmaceuticals and services

• Interdisciplinary learning and 
applied research
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medication adherence as a key area of focus 
to support health literacy and empower con-
sumers to better manage their medicines.48 
Other national-level policy documents are 
also critical for paving the way for improved 
adherence. For example, many countries are 
beginning to develop national action plans 
on antimicrobial resistance that may serve 
as an opportunity to include language on 
adherence as it relates to efforts to improve 
medicine quality, dispensing and prescrib-
ing practices, and regulatory functions.49,50  
National- or facility-level standard treatment 
guidelines (STGs), which reflect the recom-
mended treatment course for a variety of 
medical conditions, can also help promote 
adherence by standardizing treatments.51 
Up-to-date STGs help ensure that patients 
receive the most appropriate treatment for 
their condition. Similarly, essential medi-
cines lists (EMLs) contribute to the selection 
and use of effective, safe, and cost-effective 
medicines. Without STGs and EMLs, patient 

may be prescribed medications that are 
more expensive, have more side effects, or 
are less effective, all of which are key factors 
that can negatively impact adherence. 

Other high-level policy decisions can also 
create an environment that is conducive to 
better medication adherence. For example, 
in South Africa, the National Department of 
Health made a national policy decision and 
began rolling out fixed-dose combination 
(FDC) antiretrovirals (ARVs) to the public 
sector in 2013 in an effort to reduce pill 
burden, side effects, and treatment costs. 
Referred to as one pill a day, the FDC is a 
combination of three ARV medicines—teno-
fovir, efavirenz, and emtricitabine (figure 3). 
A meta-analysis conducted by Ramjan et al., 
found that FDC regimens, such as the one 
implemented in South Africa, resulted in 
better adherence and a tendency for greater 
virological suppression among patients 
compared to separate tablet regimens.52

Financing Policies 

Multiple studies have found an inverse 
correlation between medication adherence 
and health care costs. For example, one 
study found that patients with a lower copay 
were more likely to refill medications for anti-
hypertensive treatment.53 In a similar study, 
increases to out-of-pocket expenses doubled 
the risk of interrupting statin therapy and 
showed that higher copays were associated 
with poorer adherence outcomes.54

The high costs of medicines and health 
care, combined with transportation and op-
portunity costs for clinic visits, are important 
contributors to non-adherence in developing 
countries.55 Because more than 70% of med-
icine expenditures are paid out-of-pocket in 
low-income countries, selecting, procuring, 
and prescribing more affordable generic 
medicines that meet therapeutic needs can 
help reduce the financial barriers to adher-
ence.56,57 Additional evidence has shown that 
reducing out-of-pocket expenses can im-
prove patients’ medicine-taking behavior.58 

 

Figure 3: Informational poster developed by 
South Africa’s National Department of Health to 
inform patients about a new FDC antiretroviral 

treatment. Image credit: South Africa Department 
of Health. 

Figure 3: Informational poster 
developed by South Africa’s 
National Department of Health 
to inform patients about a new 
FDC antiretroviral treatment. 
Image credit: South Africa 
Department of Health
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Policies that promote medication adherence 
by reducing copays or other expenses may 
be very cost effective.59 Recent widespread 
recognition of and growing commitment to 
universal health coverage is expected to 
increasingly contribute to improved and af-
fordable access to essential medicines and 
reduced out-of-pocket expenditures.

One study found that for each dollar 
increase in a patient’s copay, adherence 
is expected to decrease by 0.4%.60

In many low- and middle-income countries, 
people in rural areas are geographically 
removed from health services and phar-
macies. Accessing these services requires 
significant time and money, which increases 
the financial strain and the time away from 
work and family. Subsidizing travel costs, 
delivering medicines directly to the com-
munity through home-based care models, 
and establishing neighborhood medicine 
dispensaries are examples of interventions 
that could be supported by financing policies 
to help overcome geographical barriers and 
improve access to medicines.61

Incentives and Enablers

Many health programs and projects have 
taken the lead in introducing incentives 
and enablers to motivate both health care 
providers and patients. An incentive is 
a stimulus or small reward designed to 
encourage a particular behavior, such as 
following-up with patients, taking medicine 
as prescribed, or keeping appointments.62 
For example, a health facility may provide 
food baskets as an incentive to patients who 
come to their appointments.63

A pilot study in Rwanda found that in 
antiretroviral therapy (ART) facilities that 
received financial incentives, health care 
providers were more motivated and creative 
in their approaches to ensure that patients 
kept their appointment dates.64 In Zambia, 
a pilot study of food supplementation was 
implemented to improve ART adherence. 
Box 2 briefly discusses the key findings of 
this study.

An enabler is something given to a patient or 
provider that makes it possible, practical, or 
easy to behave in a certain way. For example, 
a health facility may provide transportation 

Box 2. A Pilot Study of Food Supplementation to Improve ART Adherence 
in Lusaka, Zambia65

The Zambian Ministry of Health implemented a home-based adherence support  
program in Lusaka in 2004 as part of a national program to support HIV care 
and treatment. In this program, patients were assessed for food insecurity at 
eight government clinics. Four clinics provided patients with monthly rations of  
micronutrient-fortified oil, maize meal, and beans, while the remaining four did not 
provide food supplementation.

Findings from the study suggest that providing food supplementation to food-insecure 
adults initiating ART improves adherence. Adults who received food supplementation 
were 50% more likely to be adherent than were those in the control group. 

In the context of a home-based adherence support program, this study demonstrated 
that it is feasible to provide low-cost, locally available foods to food-insecure adults 
initiating ART, and doing so may improve medication adherence. Food insecurity is 
a reality for many ART patients in resource-limited settings, and nutrition should be 
considered a key component of integrated HIV care and treatment.
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vouchers to make it easier for people to 
keep their appointments.66 Other examples 
include: 

•	 In the Czech Republic, vouchers worth 
4 to 5 euros are offered to homeless 
and other vulnerable populations 
after a TB diagnosis. As a result of 
this program, case detection among 
the homeless population receiving 
incentives was five times higher 
than among the general homeless 
population.67

•	 A pilot program in Romania provided 
patients with travel support to attend 
a TB clinic for one year. Adherence 
increased to 95% during the program 
and decreased to 80% after the 
program ended.68

Incentives and enablers should be custom-
ized to the needs and interests of patients 
to support adherence. Enablers should be 
provided to patients as soon as treatment 

is initiated, and incentives should be 
used once the patient and provider have 
established a good relationship. While the 
evidence base on incentives and enablers 
is limited, their potential role has been 
described in literature reviews, surveys, and 
mapping workshops.69

Human Resources and Capacity Building

Many low- and middle-income countries are 
attempting to scale up chronic and non-
communicable disease treatment programs 
while facing a dearth of qualified health 
professionals. As a result, country govern-
ments are working to develop policies to 
both address and adapt to human resource 
shortages through task shifting and other 
strategies.

WHO defines task shifting as “the rational 
redistribution of tasks among health 
workforce teams.” Specific tasks are 
reassigned, where appropriate, from highly 

Box 3. Task Shifting Helps Reduce Loss to Follow-up in an HIV Treatment 
Program in Lusikisiki, South Africa72,73

Lusikisiki is considered one of the poorest and most densely populated rural areas 
of South Africa, where one hospital and 12 clinics serve a population of 150,000. 
There are only five physicians per 100,000 people, and approximately 50% of all nurs-
ing posts are vacant. A lack of support staff burdens nurses with heavy workloads. 
Because the subdistrict has both a severe shortage of health workers and a high 
prevalence of HIV, health facilities have integrated HIV treatment into primary health 
care and adopted task shifting as a way to scale-up treatment.

Lower-level health care workers were given additional responsibilities. At the same 
time, quality control measures were put in place to ensure appropriate medical 
oversight. Primary health care nurses and community health workers were trained, 
mentored, and supervised to keep the ART program running. Nurses, in particular, 
were trained on HIV management, management of opportunistic infections, ART, and 
patient management skills (e.g., examining patients, taking histories, and counseling). 

Table 4 compares the roles of various categories of health professionals before 
and after task shifting was introduced. Shifting tasks and providing training and 
mentoring to support workers has made it possible for the clinic to continue offering 
HIV services.
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trained health workers to those who require 
less training and fewer qualifications to 
more efficiently use the available human 
resources for health.70 Task shifting has 
been successfully used in resource-limited 
settings, such as South Africa (box 3).71 

IMPROVED ACCESS 
TO MEDICINES AND 
PHARMACEUTICAL SERVICES

Access to treatment and care and the avail-
ability of medicines both influence medica-
tion adherence. Some patients travel long 
distances to reach a health facility and wait 

Category Traditional role Role in the Lusikisiki program

Physicians Conduct patient consultations, 
including opportunistic infec-
tions, staging, and initiation

Conduct mobile visits to see chal-
lenging cases; supervise clinics and 
mentor nurses and counselors; serve 
as part of a multidisciplinary team

Pharmacists Manage medicine supply; over-
see prescriptions

Mentor pharmacist assistants

Nurses Support physicians; conduct 
voluntary counseling and testing; 
prepare individuals for ART; 
monitor ART patients; collect 
data; manage medicine supply; 
supervise community caregivers

Manage opportunistic infections; 
perform clinical staging; initiate and 
monitor ART; supervise clinic staff; 
manage medicine supply; supervise 
adherence counselors

Adherence 
counselors

Not used Prepare individuals for ART; empow-
er ART recipients; run ART support 
groups; collect data for ART register; 
mentor community caregivers; track 
individuals who default

Pharmacist 
assistants

Not used or have a limited role 
(dispense medicines only under 
strict pharmacist supervision at 
the hospital)

Manage medicine supply; dispense 
medicines; monitor adherence; iden-
tify individuals who default

Community 
caregivers

Promote health; directly observe 
treatment (including recall of 
patients who default)

Run HIV support groups

Support groups, 
committees, 
activists, people 
with HIV/AIDS

Not used Prepare individuals for and monitor 
adherence to ART; promote health in 
the community; recall individuals who 
default; address bottlenecks; advo-
cate for better service delivery

Table 4. Traditional and Revised Roles of Health Care Providers in the Lusikisiki 
Program

The number of people utilizing the program nearly doubled over a two-year 
period. While workloads increased to accommodate more patients, the number of 
professional nurses (n=30) remained the same. This strategy allowed for the rapid 
scale-up of ART in a short period and led to positive outcomes. Only 2% of people 
were lost to follow-up at the clinics, compared to 19% of people at the hospital, where 
task shifting was not implemented.
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many hours to be seen by a health care pro-
vider. A study in rural India found that more 
than 50% of patients surveyed traveled 
more than 200 kilometers to reach a health 
facility.74 Likewise, in rural Botswana, pa-
tients have reportedly waited up to 12 hours 
to receive care.75 Once patients arrive at the 
health facility or pharmacy, there often is 
no guarantee that the medicine they need 
will be in stock or will be of assured quality, 
which impedes treatment and erodes confi-
dence and trust in the health system.76

Of 91 low- and middle-income 
countries surveyed in 2008, 34% had 
experienced at least one stock-out of a 
required ARV medicine.77

In addition, according to WHO, 45% 
of high-burden countries reported 
stock-outs of first-line TB medicines at 
the central level in 2007, compared to 
9% of these countries in 2006. At the 
peripheral level, 41% of high-burden 
countries reported stock-outs of first-
line TB medicines in 2007, compared to 
27% of countries in 2006.78

Government initiatives should aim to 
improve access to medicines and health 
services. Potential interventions include:79,80

•	 Strengthening quantification and 
procurement systems to ensure the 
availability of medicines

•	 Establishing or strengthening 
pharmacovigilance systems to 
monitor medicine quality, safety, and 
therapeutic effectiveness81

•	 Setting up mobile care and treatment 
services to visit patients for whom travel 
to the clinic is not practical or feasible 

•	 Providing transport coupons or 
reimbursing travel costs for patients 
who travel long distances or incur 
significant financial expense to reach a 
health facility 

•	 Integrating health services to reduce 
the need for multiple trips to different 
facilities 

•	 Dispensing medicines at two or three 
monthly intervals to reduce the number 
of times a patient has to travel to the 
health facility 

Box 4: Community Medicine Distribution in Tanzania and Uganda82 

In 2007, in response to a health care provider shortage, the Ministry of Health 
in Tanzania began implementing community medicine distribution to help reach 
ART patients in rural areas, including the Babati District in the northern part of the 
country. Between hospital visits, patients could visit the mobile clinic to receive 
medications, contraceptives, and education regarding ART and HIV management. 
By 2010, nearly 2,500 patients were served via the mobile clinic, and more than 
200 health care workers had been trained to support the effort. 

The community distribution program expanded to Uganda, where 77 community 
distribution centers had been established by 2010. The AIDS Support Organization 
conducted a study in the Ugandan distribution centers and found that only 1% of 
participants were lost to follow-up. Patients noted that they were able to share their 
experiences and discuss side effects with their providers, volunteers, and other 
patients in the mobile clinic. Enlisting the help of HIV-positive patients in the com-
munity created awareness about the new service and reduced the stigma of HIV/
AIDS.
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•	 Setting flexible clinic hours to 
accommodate patients who may prefer 
to come before or after work

Box 4 describes how the expansion of com-
munity medicine distribution in Tanzania 
and Uganda has increased access to HIV 
/AIDS medicines and information in the 
community. 

To bring health services closer to the com-
munity and patients, South Africa developed 
a decentralized ART distribution system by 
supporting treatment down-referral. The 
USAID-funded Strengthening Pharmaceu-
tical Systems (SPS) Program worked with 
the South African Government and other 
stakeholders to refer stable ART patients 
from hospitals to primary health care clinics 
while maintaining a centralized dispensing 
unit at the hospital.83 Based on the pre-
scriptions, pharmacists at the hospital’s 
central dispensing unit prepare packages 
of medicines for individual patients that are 
delivered to the clinic closest to that patient.

In addition to reducing the patient load for 
the hospital’s pharmaceutical service, this 
strategy also reduces transportation costs 
for patients and brings services closer to a 
patient's home. To support this transition, 
SPS helped develop policies and proce-
dures for down-referral and a computerized 
dispensing system at the central dispensing 
unit. At the clinic, health care providers 
dispense the ARVs and review treatment 
progress. The clinic then returns progress 
reports and uncollected medication to the 
hospital. The system worked so well for ART 
patients that it was expanded to include 
patients needing long-term treatment for 
mental illnesses and other chronic diseases. 

In Uganda, Tanzania, and Liberia, efforts 
to accredit drug shops have increased the 
availability of medicines in rural areas, where 
the nearest health facility may be several 
hours away. In Uganda, the Accredited Drug 
Seller Initiative, with support from the Bill 
and Melinda Gates Foundation, was able to 
broaden access to family planning services 

by training 479 drug sellers to improve 
counseling to women, provide supportive 
supervision, and increase the use of patient 
registers. The program increased access to 
family planning services for 12,000 family 
planning clients in four districts between 
July 2012 and May 2013. During that time, 
more than 7,191 cycles of oral contracep-
tives were dispensed. In addition, a baseline 
evaluation showed that at the start of the 
intervention, 70% of accredited drug sellers 
carried oral contraceptives. By the end of 
the intervention, that number rose to 93%.84

INTERDISCIPLINARY LEARNING 
AND APPLIED RESEARCH 

As models of care shift from management of 
acute diseases to those that can better ac-
commodate and manage long-term chronic 
conditions, learning from previous program 
implementation efforts and conducting 
additional research will be necessary to 
advance the most effective and sustainable 
models of care. 

Interdisciplinary Learning

HIV/AIDS programs in many countries have 
already been adapting to long-term treat-
ment requirements to support major control 
efforts such as the 90-90-90 initiative, which 
aims to ensure that by 2020, 90% of people 
living with HIV will know their status, 90% of 
those diagnosed will receive sustained ART, 
and 90% of all people on ART will achieve 
viral suppression. These and other efforts 
offer distinct learning opportunities and can 
provide potential best practices. 

The response to the HIV/AIDS epidemic has 
provided treatment and care to millions of 
people around the world. This response 
was backed by activism, country leadership, 
donor funding, community engagement, 
and health worker empowerment.85 Several 
programmatic strategies were employed to 
deliver clinical services to millions of people 
in need (table 5). The dedicated resources 
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and intense focus on advancing AIDS treat-
ment and intervention programs around the 
world offer ample opportunity to translate 

the lessons learned to other diseases that 
face similar challenges and barriers to  
adherence.86,87,88,89

Table 5. Programmatic Strategies for Tackling HIV/AIDS90

Strategy Description

Multidisciplinary 
teams 

• Establish multidisciplinary teams and add new health worker cadres 

• Enhance counseling, adherence support, patient education, and community 
outreach

• Transform professional hierarchies, strengthen patient-provider 
relationships, and facilitate task shifting

Family-focused 
care

• Set up colocated, coscheduled appointments for family members

• Coordinate adult and pediatric providers serving the same household 

• Link family medical records 

• Reach out to family members not yet engaged in care
Support for 
adherence and 
retention

• Establish appointment systems and onsite medical records 

• Enhance pharmacy systems and documentation

• Institute patient support groups and defaulter tracking 

• Implement peer education
Involvement of 
people living with 
HIV, civil society, 
and stakeholders

• Mobilize communities 

• Generate demand 

• Engage civil society 

• Provide peer educators or supporters

• Generate broad-based support for HIV services and new resources to tackle 
health threats

Monitoring, 
evaluation, and 
program design

• Establish explicit targets and publicly report results 

• Introduce new data collection systems and cadres 

• Track indicators (e.g., cohort retention rates, interim outcomes, end points)

• Maximize accountability and enable stakeholders to assess performance 
and compare facilities and partners

Task shifting • Add new health worker cadres, such as counselors, peer educators, and 
data clerks

• Leverage the skills of existing cadres by redefining scopes of practice
Community- and 
home-based care

• Establish a continuum of care from the hospital to the health center, 
community-based resources, and finally home-based care and support

• Engage community-based organizations to provide counseling and care 
services

• Train laypeople to support adherence and outreach 

• Engage associations of people living with HIV in community and encourage 
patient involvement

Health systems 
strengthening

• Implement disease-specific interventions designed to minimize a negative 
impact on other health programs and/or to support health systems more 
broadly
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The lessons learned from HIV/AIDS programs 
can enhance the development of initiatives 
to prevent, manage, and treat chronic condi-
tions in resource-limited settings.91 Table 6 
provides examples of innovations that have 
strengthened HIV/AIDS service delivery and 
can help to promote adherence.

Applied Research

There is a growing body of evidence that 
enables better understanding of medication 
adherence, but more research is needed 
to address systems-level determinants and 
sustainability as well as issues in daily prac-
tice, particularly in resource-limited settings. 
Health program planners, policy makers, 

and governments need to invest in research 
to identify effective, valuable interventions. 

Potential areas of investigation include: 
93,94,95,96,97

•	 Standardized and uniform reporting 
measures of adherence

•	 New strategies to improve medication 
adherence 

•	 The cost-effectiveness of medication 
adherence improvement interventions 

•	 The influence of micro-, meso-, and 
macro-level health system factors on 
medication adherence

Table 6. Examples of HIV/AIDS Program Innovations92

Health system elements Innovations

Stewardship • Transparent targets

• National framework and coordinating authority

• Centralized monitoring and evaluation 

• Decentralized models of service
Financing and payments • Performance-based financing

• Elimination of user fees

• Insurance schemes
Human resources • Training and mentoring

• Task shifting/sharing 

• Engaging people living with HIV
Infrastructure • Renovations and repairs of clinical, counseling, laboratory, and 

pharmacy space
Commodities/supply chain • Strengthening of procurement systems
Information/data • Onsite medical records

• Electronic medical records
Clinical services • Family- and patient-focused care

• Adherence counseling and support

• Comprehensive primary care for people living with HIV
Provider and patient 
behaviors

• Multidisciplinary care teams

• Use of counselors and peer educators

• Adherence and psychosocial support

• Stimulating demand for services

Table adapted from Rabkin M and El-Sadr WM. 2011. Why reinvent the wheel? Leveraging the lessons 
of HIV scale-up to confront non-communicable diseases.
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•	 Improved approaches to sustainable 
adherence management 

•	 The long-term effects of electronic 
reminders on medication adherence 

•	 The role of community leaders (e.g., 
parents, local officials, religious 
leaders) in influencing medication 
adherence

•	 Enlisting local structures (e.g., street 
committees, microcredit organizations) 
to enhance medication adherence

•	 The practicality and effectiveness 
of scaling up potentially promising 
interventions in large populations of 
patients

•	 The impact of incentives, 
reimbursements, and other provider 
and payer behaviors on adherence 

•	 Pharmaceutical efforts to simplify 
regimens and improve adherence (e.g., 
polypills, longer-acting formulations)

Operational research supported by USAID 
in the Amazon region of South America 
between 2005 and 2009 highlights how 
conducting adherence studies informed 
policies for promoting adherence to malaria 
treatment. The Amazon Malaria Initiative 
(AMI) and the Amazon Network for the 
Surveillance of Antimalarial Medicine Resis-
tance (RAVREDA) were established in 2001 
to improve malaria control and treatment 
in countries of the Amazon Basin, including 
Bolivia, Brazil, Colombia, Ecuador, Guyana, 
Peru, and Suriname. 

Resistance to antimalarial medicines was 
identified in the Amazon region in the late 
1990s. In response, RAVREDA-AMI set out 
to improve the availability of antimalarial 
medicines and ensure their appropriate use 
by prescribers and patients. In 2004, stud-
ies of adherence from Colombia, Bolivia, 
and Ecuador demonstrated poor adherence 

to treatment for uncomplicated malaria, par-
ticularly to the 14-day treatment regimen. 
The results helped to stimulate the demand 
for additional adherence assessments.

As a result, a standard protocol for assessing 
adherence to antimalarial treatment regi-
mens for P. falciparum and P. vivax was de-
veloped. This methodology allowed studies 
across time and countries to be compared. 
Subsequent studies evaluating adherence 
were conducted in Brazil, Colombia, and 
Ecuador between 2005 and 2006. In Ecua-
dor, findings from these studies prompted 
Ecuador’s National Malaria Control Program 
to introduce a graphic illustration of the 
medicine instructions to show how many 
and which pills to take each day, how to use 
coblisters, and to provide staff training to 
improve adherence to treatment regimens 
(figure 4). 

Similar studies in other countries led to the 
introduction of FDCs, prescriber checklists, 
and the use of media or materials at the 
community level to raise awareness.98

Figure 4. Graphic illustration of 
medicine instructions introduced 
by Ecuador’s National Malaria 
Control Program 
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IMPROVING TREATMENT ADHERENCE 
TO TB MEDICINES IN BRAZIL99 

C
A

SE
 S

TU
DY TB is the fourth leading cause of infectious disease deaths in Brazil. In 2003, 

the government of Brazil declared TB an official public health priority and 
committed funding to combat its spread. Over the next nine years, Brazil’s 
budget for TB control increased 14-fold. 

The government of Brazil also introduced the Directly Observed Treatment 
Short Course (DOTS) to encourage adherence to TB treatment and implement-
ed several additional initiatives aimed at providing incentives or enablers to 
support greater adherence. These initiatives included providing free passes 
for public transportation, a free meal to patients who show up to take their 
medication in direct observation therapy, and FDC regimens. The FDC, also 
known as 4-in-1, reduces the number of pills that patients must take. 

The USAID-funded Rational Pharmaceutical Management Plus and SPS 
programs provided technical assistance to the government to promote the 
appropriate use of TB medicines in accordance with STGs and to make the 
transition to FDC regimens nationwide. Guidance, reference materials, and 
procedures for transitioning to the new FDC regimen were developed, includ-
ing guidelines for determining quantification needs, monitoring prescriptions 
and treatment adherence, handling medicines, dispensing, and placing 
medicine orders. Targeted support was also provided to the DOTS Expansion 
and Supervision program for the state of Rio de Janeiro to strengthen DOTS 
within the community, establish transport logistics for supervision and regu-
lar data collection, develop the on-the-job capacity of health professionals in 
FDC management and rational medicine use, and support patient follow-up.

Brazil has since made considerable progress in controlling the TB epidemic. 
Between 1999 and 2010, the treatment dropout rate fell from 14% to 7%, 
nearly achieving the WHO target of 5%. 

Efforts in Brazil illustrate how multilevel, multisectoral initiatives are required 
to improve treatment adherence. At the macro level, high-level policy deci-
sions from the government and subsequent and sustained financial commit-
ments paved the way for implementation changes at the meso level, which 
built the capacity of health professionals, strengthened supply chains for TB 
medicines, and bolstered information systems. These system-level changes 
supported improvements at the service delivery level, including ensuring the 
continuous availability of medicines and health care providers to better track 
and follow-up with patients who might otherwise be lost to follow-up. 



30

SYSTEM
S-B

ASED
 APPR

O
AC

H
ES TO

 IM
PR

O
VIN

G
 M

ED
IC

ATIO
N

 AD
H

ER
EN

C
E

CHAPTER SUMMARY
Decisions made at the policy level, delineated in key strategy documents, and 
implemented through strong leadership and standardized guidelines influence 
how well providers are able to support and address adherence issues with their 
patients and can directly affect a patient’s ability to adhere to treatment. These 
policy decisions and implementation actions can facilitate the introduction of 
easier formulations, such as FDCs; may lower financial costs associated with 
care, such as user fees; and help determine how many health providers are 
available and appropriately trained to address adherence. The lessons learned 
from HIV/AIDS treatment programs, for example, can help guide initiatives to im-
prove adherence, although additional operational research must also continue. 
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Interventions at the meso level of the health 
system emphasize the local organization 
and management of the health care envi-
ronment in which patients receive care. Cut-
ting across all health system core functions, 
particularly human resources, information, 
and service delivery, meso-level interven-
tions can improve adherence and health 
outcomes and include providing the proper 
training and tools to health care providers, 
engaging with communities, developing 
functional information and monitoring sys-
tems, and promoting team work across mul-
tidisciplinary teams. Building local capacity, 
expanding the use of information systems, 
and enhancing access to quality health 
care and pharmaceuticals are all central to 
addressing adherence at the meso level. 

SYSTEMIC CAPACITY BUILDING 
FOR HEALTH PROVIDERS

Adherence initiatives are only effective 
when systemic capacity building efforts 
are instituted and providers at many 
different levels of the health workforce are 
equipped with the appropriate knowledge, 
skills, and tools (figure 5). Incorporating 
adherence-related topics into pre- and in-
service training and strengthening the role 
of pharmacists in pharmaceutical care are 
important strategies to support medication 
adherence.

Competency-based Pre- and In-service 
Trainings 

In a study of European medicine, pharmacy, 
and nursing institutions, 20% reported an 
absence of specific content on how to assess 

medication adherence in their curriculum.100 
To ensure that all health care providers 
have standard competencies in recognizing 
the signs of non-adherence and delivering 
interventions to encourage adherence, 
medication adherence should be incorporat-
ed into training curricula for all health care 
professionals, including physicians, nurses, 
and pharmacists.101 Training in adherence 
management should address information 
on adherence, the clinical decision-making 
process, and behavioral tools for health 
professionals—in other words, knowledge, 
thinking, and action (figure 6). In addition, 
an emphasis should be placed on ongoing 
professional education and training so that 
health professionals continue to build their 
knowledge and skills in the workplace.12

Health professionals need a wide range of 
competencies to effectively manage and 
support medication adherence. Table 7 
presents a common curriculum to guide 
education and training. It can be adapted 

INTERVENTIONS AT THE MESO 
LEVEL OF THE HEALTH SYSTEM04

MESO
Local health systems and community

• Systemic capacity building for 
health providers

• Use of appropriate tools and 
technologies

• Team-based approaches to care

• Community engagement and public 
education
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Table 7. A Common Curriculum for Managing and Supporting Medication Adherence103

Competency area Learning outcomes Educational content
Theory, evidence, best practice, and techniques 

Communicating 
with patients 
about medication

1. Practice active listening

2. Help patients 
understand and 
meaningfully interpret 
the information they 
receive 

• Promoting effective, patient-centered 
communication, including non-verbal 
communication, in relation to medications

• Reflecting on and developing communication 
skills

1. Define and agree on 
the purpose of the 
patient consultation 

2. Demonstrate up-to-
date knowledge of the 
area of practice and 
wider health and social 
services

• Preparing for and managing patient 
consultations 

• Maintaining up-to-date professional knowledge 
and skills to support medication adherence 

• Developing strategies and policies aimed at 
managing and supporting adherence

• Working in partnership to support patients in 
medication adherence

Figure 5. Systemic capacity building for improving medication adherence.

Adapted from Potter C, Brough R. 2004. Systemic capacity building: A hierarchy of needs.
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Table 7. Continued

Competency area Learning outcomes Educational content
Theory, evidence, best practice, and techniques 

Managing and 
supporting 
medication 
adherence

1. Treat each patient as 
an individual

2. Discuss the illness and 
all treatment options

3. Determine the most 
appropriate strategy 
with the patient

4. Support the patient 
with taking medicine

• Understanding the patient’s current 
circumstances, previous experiences, beliefs, 
and behavior 

• Discussing current symptoms, management, 
and health outcomes related to treatment 
options, including no treatment

• Discussing and agreeing with the patient on a 
preferred treatment option 

• Recognizing signs of non-adherence

• Identifying reasons for and causes of non-
adherence and barriers to future adherence

• Managing adherence by providing effective 
practical support 

• Providing information and feedback and helping 
to monitor adherence throughout treatment

Adapted from: Final Report of the Ascertaining Barriers for Compliance Project, 2012.

Figure 6. Topics for training in adherence management

Adapted from World Health Organization.  
Adherence to Long Term Therapies: Evidence for action; 2003.

KNOWLEDGE
Factors that affect adherence

Available effective 
interventions 

Epidemiology and economics 
of adherence

Behavioral mechanisms 
that drive patient-related 
adherence

THINKING
Assessment tools 
and strategies to 
promote change

ACTION
Behavioral tools to enhance 
adherence in daily practice
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for different levels of study and incorporated 
into existing training curricula. 

Strengthening the Role of Pharmacists

Despite their frequent interaction with 
patients, pharmacists are underutilized in 
efforts to improve adherence. Pharmacists 
are critical in expanding the counseling 
and medication management support 
provided by other health care profession-
als.104 A Cochrane Review of 12 studies (of 
which 7 were from low- and middle-income 
countries) found that pharmacist-provided 
nondispensing services (including adher-
ence counseling) were effective in achieving 
improvements in patient outcomes.105

Pharmacists can initiate interventions to 
improve adherence, including:

•	 Sending out refill reminders several days 
before the patient’s dispensing date

•	 Conducting medication therapy 
management,106 which includes 
reviewing medication therapy, 
developing medication records, 
implementing medication-related action 
plans, providing referrals, collaborating 
with nurses and physicians, and 
following up with patients

Studies of pharmacist-led interventions in 
primary care settings in primarily high-income 
countries have consistently resulted in positive 
outcomes, demonstrating an improvement 
in adherence of up to 35%.107 In the United 
Kingdom, national guidelines and policies 
have expanded the professional scope of 
pharmacists to include support for patient 

Box 5: Promoting Patient-centered Clinical Pharmacy Services in Ethiopia108 

Many countries are facing an increasing burden from chronic communicable and non-
communicable diseases. Providing effective, long-term care for these diseases requires 
clinical pharmacy services to be strengthened to accommodate more robust patient 
counseling and adherence support as a part of a shift from product-focused services to 
one that emphasizes patient-centered pharmaceutical care. To respond to this need, 
SIAPS and its predecessor, USAID-funded SPS, collaborated with the Pharmaceutical 
Fund and Supply Agency (PFSA) and Jimma University in Ethiopia to design and imple-
ment an in-service training program to introduce patient-centered pharmacy services 
in hospitals by enhancing the role of pharmacists in patient care. After developing the 
curriculum, training materials, and a series of implementation tools, SIAPS worked with 
local universities to train more than 150 pharmacists in 65 hospitals. 

Of the 43 hospitals sampled during an assessment conducted by the PFSA and SIAPS 
in 2015, 41 (95.3%) had started providing ward-based clinical pharmacy services 
in which the pharmacists worked with multidisciplinary care teams, 29 (70.7%) 
pharmacy departments had developed an annual action plan for clinical pharmacy 
services, and clinical pharmacy interventions were being documented in 36 (87.8%) 
hospitals. Document reviews from 31 hospitals showed that 8,257 drug therapy prob-
lems (DTPs) had been identified by pharmacists since the initiation of the service in 
August 2012. Pharmacists were able to intervene in 87% of the 8,257 DTPs and their 
recommendations had an 88% acceptance rate by the multidisciplinary teams. 

The government’s policy support and strong commitment, coupled with collaboration 
among stakeholders (government, universities, and hospitals) to build the local ca-
pacity of training institutions, enabled the successful start-up of clinical pharmacy 
services in Ethiopia.109
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adherence. Box 5 shows a successful service 
initiated in a resource-constrained country.

USE OF APPROPRIATE TOOLS 
AND TECHNOLOGIES

Supporting medication adherence requires 
an assessment of the degree of patient ad-
herence, followed by the use of appropriate 
strategies, tools, and techniques to improve 
adherence. This section discusses tools 
and techniques to help assess and improve 
adherence.

Measuring Adherence

Assessing medication adherence should be 
a routine part of clinical care. The appropri-
ate use of adherence measurement tools 
offers insight into patient behavior that 
cannot be captured through health outcome 
monitoring alone.110 These tools enable ef-
fective treatment planning, guide decisions 
to change treatment recommendations, and 
improve patient-provider interactions. 

An ideal adherence measurement tool is 
reliable and objective and provides a contin-
uous record of medicine-taking behavior.111 

Medicine is usually taken in the privacy of 
the home, so nearly all methods of measur-
ing adherence are indirect and therefore 
subject to error. Common methods of mea-
surement include pill counts, pharmacy refill 
records, self-report measures, appointment 
attendance, and electronic monitoring.112 
Taking the local context into consideration, 
health care organizations should determine 
which tools would be most relevant and 
feasible in their setting and implement them 
in a system-based manner. To enhance the 
institutionalization of the tools, the organi-
zation’s leadership team should invest in 
training, monitoring, and ongoing improve-
ment plans for the use of the tools. 

Table 8 offers a list of the select measure-
ment methods that are available, along with 
the advantages and disadvantages of each. 

Standardized measures of adherence in-
clude dispensing data in pharmacy records, 
self-report data in medical records, and 
attendance logs. Such data can be collected 
systematically from facilities in resource- 
limited settings to determine performance 
over time and between facilities.117 

An important resource on adherence mea-
surement is the adherence indicator survey 

Box 6. The DOTS Strategy to Improve Adherence to TB Medicines

WHO introduced DOTS to improve TB cure rates. It is a comprehensive strategy com-
prising five elements: political commitment, case detection, supervised treatment, 
effective medicines supply and management, and monitoring and evaluation. Of 
these, supervised treatment or directly observed treatment (DOT), in which a health 
care worker directly observes a patient taking his or her medication, represented a 
major shift in TB control strategy. Although a Cochrane Review indicated that DOT on 
its own is not necessarily a solution to poor adherence, 118 recent systematic reviews 
and meta analyses have indicated that the strategy led to improved treatment out-
comes among TB patients with multidrug resistance and among community-based 
DOT programs.119, 120,

The DOT approach brought challenges around adherence to the forefront of TB 
control efforts and shaped future adherence intervention efforts for TB and several 
other diseases. 
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manual developed by the International 
Network for Rational Use of Drugs Initiative 
on Adherence to Antiretrovirals (INRUD-IAA), 
which describes how to measure adherence 
in ART facilities. The manual helps program 
managers to assess how a facility is current-
ly performing, how it is doing over time, how 
its performance compares to that of other 

facilities, and the effectiveness of interven-
tions to improve adherence. The adherence 
survey tools and manual can be accessed 
at https://sites.google.com/a/msh.org/
inrud-archive/arv-adherence-project/
adherence-survey-tools-and-manual. These 
methods have been nationalized by country 
HIV programs.

Table 8. Direct and Indirect Methods for Measuring Patient Adherence113,114,115,116

Method Description Advantages Disadvantages

Directly 
observed 
therapy (box 6)

A health care 
worker directly 
observes a patient 
taking medicine

• Most accurate • Patients can hide pills in mouth and 
discard them

• Not very practical for routine use

Biochemical 
measurement 

Measures the level 
of the medicine, 
metabolite, or a 
biological marker 
present in a 
patient’s blood or 
urine 

• Direct

• Sensitive

• Expensive

• Not practical for routine use

• Findings can be misleading and are 
influenced by a variety of individual 
factors, including diet, absorption, and 
rate of excretion

• Only reflects recent medication 
consumption

• Variations in metabolism and medicine 
taking behavior around visits can give 
a false impression of adherence

Pharmacy 
refill records

Shows the 
frequency of 
prescription refills 
over a specific 
period

• Noninvasive

• Easy to obtain 
data

• Economical

• No information on patterns of medicine 
taking (e.g., timing, patterns of doses)

• Does not record actual consumption

• Does not account for pill dumping or 
pill sharing

• Requires consistent access to all 
pharmacy data, significant back-end 
programming for calculations, and a 
closed pharmacy system 

• Unstable over shorter intervals
Pill count A health care 

worker counts 
the number of 
pills that remain 
in the patient’s 
medication bottles 
or vials at the end 
of a designated 
period

• Easy to use

• Quantifiable

• Inexpensive

• Does not record actual consumption

• Does not account for pill dumping, 
moving pills to another container, or 
hoarding pills

• Time consuming

• Requires a separate recording process 
in the pharmacy that is often not part 
of routine dispensing operations

https://sites.google.com/a/msh.org/inrud-archive/arv-adherence-project/adherence-survey-tools-and-manual
https://sites.google.com/a/msh.org/inrud-archive/arv-adherence-project/adherence-survey-tools-and-manual
https://sites.google.com/a/msh.org/inrud-archive/arv-adherence-project/adherence-survey-tools-and-manual
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Appointment-keeping Systems

Many health facilities in resource-limited 
settings have large patient loads, weak com-
munity linkages, shortages of skilled staff, 
and a lack of efficient systems for tracking 
patients and tools to improve adherence. 
These strains on the health system make 
it difficult for health facilities to identify 
patients who miss their appointmets.121 
Research conducted by INRUD-IAA in Kenya, 
Rwanda, Tanzania, and Uganda demonstrat-
ed that simple appointment systems are 
easy to set up and can be used as a basic 
method to regularly monitor adherence in 
health facilities. An appointment system 
can immediately highlight nonattendance 
and is an easy way to assess facility  
performance.122

For example, in Kenya, the following inter-
ventions were implemented over a one-year 
period to improve appointment keeping and 
adherence monitoring in ART facilities:123

•	 Implementing a patient appointment 
register to track clinic attendance 
(figure 7)

•	 Modifying the national routine patient 
monitoring card

•	 Training health service providers on 
basic adherence concepts

•	 Conducting supervisory visits to 
support facility teams

The results of this intervention have import-
ant implications for improving the quality of 
care. Findings show that the appointment 

Method Description Advantages Disadvantages

Medication 
events 
monitoring 
system 

A medicine 
container with a 
microprocessor 
built into the lid that 
records the date 
and time each time 
it is opened

• Noninvasive

• Accurate and 
sensitive

• Provides 
continuous, 
real-time 
measurement

• Provides 
information 
on behavior 
patterns

• Expensive

• Does not record actual consumption

• Not practical for everyday use

• Cannot be used for medicines that are 
not in bottles

• Requires return visits and downloading 
data from medication vials

• Subject to mechanical malfunction

• Data can be falsified if patient opens 
bottle but does not take the medicine

Tracking 
appointment 
attendance

Health care 
providers track 
appointment 
attendance 
against expected 
prescription refill 
times

• Can assess 
adherence 
trends over 
time

• Indirect method

• Requires detail record keeping and 
follow-up

Self report The patient 
provides answers 
on medication use 
(e.g., via patient 
diary, questionnaire, 
Likert scale, or 
interview)

• Brief 

• Easy to use

• Economical

• Highly susceptible to distortion, 
falsification, and/or recall bias

• Can be time consuming

Table 8. Continued
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register was a useful tool for monitoring ad-
herence and helped health workers quickly 
identify defaulters. Monitoring appointments 
identifies patients who require extra support 
for adherence and strengthens adherence 
monitoring practices and health system 
performance.124 A separate study in Uganda 
showed that high-performing health facilities 
have well-organized patient tracking and 
record systems, often with trained record 
assistants.125 In Ethiopia, efforts to follow 
up via phone calls to patients who missed 
their appointments (a total of 259 patients) 
resulted in 92% (237) being reached and 
65% (155) of those returning for treatment.126 

The importance of monitoring adherence in 
chronic treatment programs is well estab-
lished, and the easiest method is to monitor 
appointment attendance rates.127,128 Many 
lessons in monitoring and evaluation can be 
drawn from HIV/AIDS programs and applied 
to other chronic disease programs. HIV pro-
grams have introduced new data collection 
systems, cadres of the workforce, and state-
of-the-art approaches for using data to im-
prove the quality of care at the facility level.129

Technologies to Improve Adherence

Forgetfulness is one of the most commonly 
reported barriers to long-term treatment 
adherence. Simple interventions to improve 
a patient’s ability to remember to take 

medication can aid in maintaining medica-
tion adherence. Reminders are based on 
behavioral learning theory, which posits that 
behavior depends on internal or external 
cues. Repetitive environmental cues, there-
fore, can change the behavior of patients to 
support better adherence.130 

Reminders may be delivered in a variety of 
ways, including mobile phones, pagers, and 
pillbox alarms.131 Electronic reminders are par-
ticularly useful as they can be programmed 
to be sent automatically and do not require 
any additional effort from health care provid-
ers.132 Because mobile devices are so readily 
incorporated into daily routines, they are a 
particularly effective way of reaching patients. 

Mobile health, or mHealth, is the use of 
mobile phones to improve health outcomes 
and is emerging as a promising approach 
to improve quality and efficiency in health 
care. 133,134 mHealth interventions are inex-
pensive and convenient; promote privacy 
and confidentiality; can be used to reach 
rural populations; and help overcome 
barriers related to poor transportation, 
infrastructure, and stigma.135 

A number of studies have assessed the 
effectiveness of mobile text messaging as a 
method to improve ART adherence. Evidence 
suggests that short message service (SMS) 
messages, sent at weekly intervals, are ef-
fective for enhancing adherence to ART and 
improving viral load suppression.136 Daily 
SMS reminders, however, do not significant-
ly improve medication adherence among 
HIV patients.137 The short-term effectiveness 
of electronic reminders, particularly SMS 
reminders, has been consistently demon-
strated; however the long-term effects of 
electronic reminders are less-well known.138 

Mobile phones can also be used to improve 
adherence to treatment for malaria, TB, and 
noncommunicable diseases.139 Box 7 de-
scribes the use of On Cue SMS messages in 
South Africa that remind patients to take their 
TB medicines. This service is meant to accom-

 

 Figure 7. Patient appointment register 
for tracking clinic attendance in 
Kenya. Photo credit: Susan Njogo
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pany DOT and is recommended for patients 
who have been stabilized on a regimen.140,141

Box 8 describes the SIMpill Medication 
Adherence System, an innovative electronic 
reminder device that was originally devel-
oped to detect real-time non-adherence to 
TB treatment.144 

It should be noted that a mobile phone-
based intervention can only be successful 
if messages are developed in the local lan-
guage.145 Also, while mobile reminders are 
effective, they should complement, rather 
than replace, social support from family, 
friends, and the community.146

Telephone counseling is another way elec-
tronic devices can be used to support pa-
tient adherence. Box 9 describes a simple 
telephone counseling intervention among 
non-adherent patients taking five or more 
medicines for chronic disease.

A variation of telephone monitoring was 
studied in patients in the United States 

and Mexico in which health care providers 
watched patients take each dose of medicine 
via video. Patients used mobile phones to 
record themselves taking their medications 
and send the videos to their prescribers. 
This study found high adherence rates, and 
92% of participants stated a preference for 
video-DOT over traditional, in-person DOT.151

Tools to Improve Adherence 

Pillboxes, medication diaries, and pill charts 
are examples of aids that health providers 
can share with their patients to encourage 
treatment adherence.152

•	 A pillbox is a container for storing 
medication with dividers for each day. 
This aid makes it easier for patients to 
remember to take their doses correctly 
and allows them to monitor their own 
adherence. Patients who cannot read 
or who are very ill may need help filling 
their pillboxes correctly. Patients may 
also experience greater stigma and 

Box 7. On Cue SMS Service in South Africa142,143

Achieving optimal adherence to TB medicines is a challenge in Cape Town, South 
Africa. DOT is considered the primary method for monitoring adherence, but this 
can often be a source of stress for the health care team. On Cue utilizes SMS text 
messages to remind patients of upcoming doses for their TB regimen. Given that 
71% of the South African population has a mobile device, using cell phones to pro-
mote adherence was especially useful in this region. 

The On Cue database stores each patient’s contact information and sends a text 
message reminding patients to take their medication. The messages can be person-
alized and sent in various languages. SMS saves money and time for patients who 
do not have to pay for transportation to a clinic. In addition, patients do not consider 
mobile phone use intimidating and are not shy about asking family and friends for 
help. Among the 221 patients who participated in the program, there was a 62.4% 
cure rate and a 72.9% treatment success rate. 

Creators of this program emphasize, however, that this service is only meant to be 
an auxiliary program to DOT. In addition, the On Cue service is recommended for 
patients who have been stabilized on a regimen. The pilot program only enrolled 
patients after one month of DOT to monitor for adverse effects and complications. 
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discrimination because the use of a 
pillbox may unintentionally disclose a 
patient’s health status.

•	 A medication diary is a notebook used 
by patients to record the time and date 
of medication intake, missed doses, 
and reasons for missed doses. This 
aid can serve as a valuable record of 
issues that patients may encounter. 

•	 A pill chart is used to visually display 
the color, shape, name, and dosage 
for each medication. Pill charts are 
used by health care providers during 
counseling. They are particularly useful 
for patients who are not literate. 

Adherence-enhancing techniques or tools 
need to be further developed for real-world, 
real-time use, and available tools need to be 
more widely utilized.153 Beyond these tools, 
treatment guidelines and medicine formu-
laries that promote simple, convenient, and 
cost-effective pharmacotherapy should be 
available in all health facilities. 

Monitoring Adherence through Early 
Warning Indicators

As part of its global strategy to prevent and 
monitor HIV medicine resistance, WHO 
recommends that national ART programs 
conduct population-based monitoring of 
HIV drug resistance using early warning 
indicators (EWIs). Relevant EWIs include 
ART prescribing practices, patients lost to 
follow-up at 12 months, patient retention 
on first-line ART, on-time ARV medicine 
pick-ups, medicine supply continuity, and 
viral-load suppression at 12 months.154

Box 10 explains how using EWIs to approx-
imate medication adherence is helpful 
for identifying patients who are at risk of 
developing resistance to HIV treatment and 
for improving facility performance. Data on 
EWIs can be used to tailor interventions to 
the needs of high-risk patients. 

Job Aids for Health Care Providers 

Although it has been shown that printed ma-
terials alone do not change behavior, they 
can be useful when used in combination with 

Box 8. A Real-time Wireless Tool for Detecting Non-adherence147,148

SIMpill, a London-based medication technology company, developed the SIMpill® 
Medication Adherence System, a real-time wireless pill bottle that monitors a pa-
tient’s medication schedule and intake. The pill bottle contains a SIM card that, 
when opened, automatically delivers an SMS message to a central server indicating 
that a dose has been taken. If no SMS is received at the designated time, the pa-
tient has not taken his or her dose. If the patient does not take his or her medication 
as prescribed, the wireless pill bottle sends a text message to the patient’s mobile 
phone. If the patient does not respond, the server contacts a caregiver who can then 
follow-up with the patient. Similarly, when the patient takes his or her medication at 
an incorrect time, he or she receives a warning message. 

This innovative tool evolved from a one-year pilot project implemented in South Afri-
ca in 2006 to reverse low adherence rates to TB medication in the Western Cape. In 
2005, South Africa had a 71% DOTS success rate. A total of 155 TB patients at three 
clinics in the Cape Town area used the SIMpill for 10 months. After the intervention 
was introduced, medication adherence stabilized between 86% and 92%, and the 
treatment success rate was 94%. 
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more complex interventions.155 Checklists, in-
struction cards, worksheets, wall charts, and 
other handy and practical materials can serve 
as effective job aids for health care providers. 
Box 11 describes a country-level example of 
several educational strategies for providers in 
Ethiopia.

TEAM-BASED APPROACHES TO 
PATIENT CARE

Providing the necessary information to help 
patients manage their health is best achieved 

through collaboration among providers.156 
Adopting a multidisciplinary or team-based 
approach to health care is valuable and con-
tributes to the concept of pharmaceutical care. 

Pharmaceutical care is “the responsible pro-
vision of medication-related care designed to 
achieve health outcomes aimed at improving 
and/or maintaining a patient’s quality of 
life.”157 It is a patient-centered and system- 
oriented approach that emphasizes direct 
interaction with patients, provider account-
ability, and achievement of optimal health 
outcomes. It also fosters a collaborative team 

Box 9. Reducing Mortality through Telephone Counseling149,150

When taken as prescribed, medicines for chronic conditions reduce morbidity and 
mortality. However, patients who are prescribed multiple medications have low 
levels of adherence—only approximately 50% of patients with chronic conditions 
who receive more than one prescribed medicine are fully adherent. When a patient 
receives counseling, the health care provider thoroughly describes the advantages 
and disadvantages of each prescribed medicine, its dose, and the timing of intake. 
Counseling is a two-way dialogue in which the patient is invited to learn and ask 
questions, and his or her values and beliefs are respected and reinforced. 

A team of researchers in Hong Kong set out to determine whether telephone coun-
seling can improve medication adherence. A total of 442 patients who were taking 
five or more medicines for a chronic disease participated in a two-year randomized 
controlled trial. At enrollment, 236 patients were classified as adherent. Approxi-
mately half of the 442 patients were randomly assigned to a telephone counseling 
group, and the remaining half to a control group. Patients assigned to the inter-
vention group received a call from a hospital pharmacist at the midpoint between 
clinic visits throughout the study period to discuss misconceptions, side effects, 
the importance of adherence, and important aspects of self-care. Each call lasted 
approximately 10 to 15 minutes, and pharmacists would remind patients of their 
next clinic visit. Patients assigned to the control group were not called. 

The benefits of regular telephone counseling for patients taking multiple medicines 
were manifold. When compared to the control group, fewer patients in the interven-
tion group who were non-adherent at enrollment remained non-adherent at the end 
of the study (18% versus 7%). Of the patients who were adherent at enrollment, 81% 
of the intervention group remained compliant, while only 58% of the control group 
remained compliant. In addition, telephone counseling was associated with a 41% 
reduction in the risk of death. This study demonstrated that having a pharmacist 
conduct periodic telephone counseling with non-adherent patients who were taking 
five or more medicines for chronic disease improved medication adherence and 
reduced mortality. 
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Box 10. Implementing a Routine HIV Drug Resistance EWI Monitoring System 

HIV drug resistance (HIV-DR) poses a significant threat to global health. According 
to WHO, nearly 4% of people living with HIV have resistance to first-line treatment. 
In settings where medicine stock-outs are frequent, this rate nearly quadruples. The 
number of people presenting with primary and secondary HIV-DR around the world 
is expected to grow as the number of people receiving ART increases. 

To preserve the future effectiveness of ART, WHO recommends the HIV-DR EWI 
strategy, which is a comprehensive approach to HIV-DR surveillance, monitoring, 
and prevention. HIV-DR EWIs assess the extent to which a national ART program 
is detecting and minimizing the risk of the emergence of HIV-DR and optimizing 
patient care. With this strategy, treatment programs can monitor the quality of their 
services and carry out immediate corrective actions as problems are identified. 
Management Sciences for Health (MSH) developed an electronic dispensing tool 
(EDT) to help pharmaceutical providers accurately dispense medicines by collecting, 
managing, and generating the necessary data. The SPS program, implemented by 
MSH, developed a clinical algorithm to measure adherence in resource-limited set-
tings that was incorporated into the EDT. With this feature, the EDT has the unique 
ability to generate data on four WHO-recommended HIV-DR EWIs. 

The value of the EDT in producing information on HIV-DR EWIs was demonstrated 
in Namibia, where SIAPS provided technical assistance to develop and implement 
reporting on EWIs. SIAPS also collaborated with WHO through Tufts University to 
conduct an annual data abstraction from the EDT national database. Data were 
imported into the WHO electronic EWI abstraction tool, and values were calculated 
for each indicator at each site. The data were then validated using patient care 
booklets and the electronic patient management system and analyzed for site- and 
national-level indicators. Failure to reach EWI targets indicated a need for additional 
resources, staff training, or review. 

In Namibia, the EWI intervention has led to valuable recommendations and several 
achievements, including improving the accuracy of data abstraction, engaging sites 
on standard dispensing practices, enhancing site collaboration in ART service de-
livery, boosting the use of the EDT in facilities, analyzing adherence in each facility, 
and conducting service quality assessments in poorly performing sites. 

All of Namibia’s 50 ART sites are currently involved in quarterly and annual moni-
toring and review of EWIs at the national level. EWIs that are monitored include on 
time pill pick-up, retention in care, pharmacy stock-outs, and dispensing practices. 
The ART retention rate improved from 87% in March 2012 to 95.3% in September 
2014, and on-time pill pick-up improved from 73% to 86% for the same period. Pro-
gram managers have acted on the recommendations from the reports to enhance 
compliance to guidelines and minimize the risk of HIV-DR development.

Similarly, staff in ART clinics across Kenya monitor patient adherence using the up-
graded EDT. The tool has been successfully adapted and rolled out at 380 sites. The 
records of more than 80% of the 600,000 patients on ART in Kenya are maintained 
using the EDT.
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environment in which the patient, health 
care provider, and other members of the 
health care team each have a role to play in 
improving the patient’s health and well-be-
ing. A multidisciplinary approach encourag-
es open communication and shared respon-
sibility and engages all parties throughout 
the continuum of care.158 For an example of 
how pharmaceutical care was implemented 
in Ethiopia, see box 12 and box 5. 

Team work respects the goals of both pa-
tient and provider and encourages two-way 
communication about medicine use at every 
opportunity.159 A team-based approach also 

includes training pharmacists to provide 
patient education; place reminder phone 
calls; use adherence monitoring tools; and, 
with office staff, assess non-adherence. 
Health teams share information to deliver 
consistent support for adherence and pri-
oritize adherence support through service 
provision and health system design.162

In summary, the goal of team work is to 
achieve treatment adherence and good 
clinical outcomes for a patient who is being 
supported by different health care providers 
with various roles within a single health care 
setting.

Box 11. Medication Adherence Initiatives in Ethiopia

In Ethiopia, SPS and SIAPS embarked on several initiatives for health care providers 
and patients with the goal of improving treatment adherence. 

Pediatric Antiretroviral Medicines: Prescribing and Dispensing Aid was developed 
under SPS and revised under SIAPS. This job aid is a useful resource and quick 
reference for health care providers to enhance ART adherence and co-trimoxazole 
use among children. It contains information such as medicine name, frequency of 
administration, available dosage forms and strengths, a guide on dose calculations 
by weight, the one-time dose by weight range, medicines that should not be co- 
administered with regimens, common side effects, medicine-food interactions, and 
additional information helpful in prescribing and dispensing ARVs and co-trimoxazole 
to pediatric patients. Service providers receive a brief orientation on using the chart.

Pocket-size booklets on ART adherence entitled Antiretroviral Side Effects: Recog-
nition and Management by Fixed-Dose Combination (FDC) Regimen were printed 
in simplified Amharic and distributed to health facilities providing ART treatment 
for patient use. Patients receive this adherence aid during medicine pick-up and 
counseling. The purpose of the booklet is to assist patients in recognizing FDC 
ARV side effects, manage those side effects at home or before visiting health care 
providers, and differentiate side effects and comorbidity. The booklet also has 
space to document encounters. These materials are believed to help educate and 
empower patients as they manage ART and assist health care providers in providing 
counseling and improving treatment adherence.

Finally, an electronic version of the Operational and Ongoing Antiretroviral Treatment 
Adherence Counseling Aid was prepared and shared with regional pharmaceutical 
associates and other stakeholders. This operational adherence counseling aid 
assists health professionals in providing services, enhancing patient adherence, 
and conducting mentoring activities. 
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COMMUNITY ENGAGEMENT 
AND PUBLIC EDUCATION

Interventions at the meso level of the health 
system focus on strengthening treatment 
and care services for patients. Connecting 
with community resources leads to more 
positive adherence outcomes.

Adequate social support is associated 
with better health outcomes and health 
behaviors. Family, friends, and community 
members can provide physical, social, and 
emotional support. Social support makes a 
person feel a sense of belonging, care, and 
value. Specifically, social support provides 
social acceptance, emotional and informa-
tional support, and help with daily tasks.163 
Research has suggested that social support 
may lead to lower rates of depression and, 
consequently, greater self-efficacy and 
confidence among patients.164,165 In addition, 

community support initiatives can address 
the shortage of nurses and doctors, further 
increasing the effectiveness and efficiency 
of treatment efforts.166 

Community support initiatives alleviate the 
pressure on health systems and staff, im-
prove coverage of health services in commu-
nities, and address the psychosocial needs 
of patients receiving long-term treatment 
for chronic conditions. Types of community 
support providers identified in ART-related 
activities include:167

•	 Community health worker: A 
nonprofessional cadre of health 
workers who undertake short course 
training and work within their own 
communities to complement and 
support the services provided by other 
health workers

Box 12. Fostering Team-based and Patient-centric Care through Clinical 
Pharmaceutical Care

Studies have shown that when health care is provided through a multidisciplinary 
team, the quality of care increases.160 However, in many low- and middle-income 
countries, health care providers may work in silos and miss out on the benefits 
of collaboration. In 2011, a rapid assessment conducted by SPS indicated that 
the practice of pharmaceutical care in Ethiopia was minimal.161 Pharmacists were 
unlikely to be involved in any type of direct patient care, including care meetings, 
ward rounds, or prevention of potential medication and treatment issues. Only 
approximately one-third of pharmacists were found to have access to any patient 
information at all. 

Acting on the findings of the assessment, SIAPS and the Ministry of Health worked 
to develop an in-service training program to provide pharmacists with the knowledge 
and skills required to carry out basic pharmaceutical care activities. The curriculum 
and training manuals were developed and piloted with 21 pharmacists from 21 
hospitals throughout Ethiopia. As part of the curriculum, pharmacists were placed 
in a three-week ward rotation where they attended clinical rounds, reviewed patient 
charts, and discussed patient treatment plans with the clinical team. 

These pharmacists now contribute to multidisciplinary ward rounds, help identify 
medicine therapy problems, and provide remedial suggestions to clinicians. The 
clinical pharmacy service has enhanced team work and the practice of pharmaceu-
tical care in the participating hospitals. 
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•	 Community care coordinator: A person 
living with HIV or AIDS who is trained 
to perform the tasks of a community 
health worker

•	 Peer health worker: A community health 
worker who is HIV positive and whose 
role is to conduct adherence counseling 
and provide health education and 
psychosocial support

•	 Field officer: A trained lay worker 
who supports medicine delivery and 
monitors patients

•	 Health extension worker: An individual 
recruited from the community and 
trained to manage operations of 
health posts, conduct home visits and 
outreach services to promote preventive 
health care, refer cases to health 
centers, and follow-up on referrals

•	 HIV/AIDS lay counselor: An individual 
who manages HIV testing, provides 
pre-ART training and ART adherence 
support, identifies patients eligible for 
ART, and tracks defaulting ART patients

•	 DOT for ART observer: A community 
member close to the patient who directly 
monitors daily medication intake

•	 Adherence supporter: An individual who 
promotes healthy behaviors, provides 
HIV/AIDS and ART-related knowledge and 
develops skills, and promotes adherence 
by providing psychosocial support

•	 Home-based care volunteer: A 
community member trained to provide 
ART adherence counseling and perform a 
wide range of home-based care activities

The community can play an active role in 
nurturing positive behavioral change during 
the treatment process. Community-based 
programs have the benefit of addressing the 
physical and psychosocial needs of patients 
and their families. In Malawi, a minimum 
care package of community support in rural 
areas has been associated with improved 
ART outcomes. This package of support 

includes home-based care, support to fam-
ily caregivers, adherence counseling, and 
defaulter tracing.168 

The community-based treatment support 
program (CBTSP) model was developed for 
people living with HIV in resource-limited 
settings of sub-Saharan Africa. The model 
stresses that to have a better quality of life 
and optimal health outcomes, people living 
with HIV/AIDS in resource-limited settings 
should have access to clinical services and 
community-based support. CBTSP relies 
on the involvement of government, private- 
sector, and community-based organizations 
to manage disease, offer psycho-social 
support, and encourage patient self- 
management. The package of community- 
based services includes home-based care, 
food security, psychosocial support, buddy 
programs, medicine literacy tools, prevention 
education, orphan care, referrals for counsel-
ing and testing, income-generating activities, 
and other services. Like other community- 
based care models, CBTSP has a positive 
effect on HIV patients’ overall health, quality 
of life, treatment adherence, and clinical 
outcomes in resource-limited settings.169 

In Mozambique, HIV programs encourage 
the use of treatment partners to improve 
adherence for patients receiving highly 
active antiretroviral therapy (HAART). In 
this peer-support model, treatment part-
ners provide ongoing social support and 
encouragement to patients on HAART. As 
in the community-based DOT model, treat-
ment partners are selected by the patient 
and may be a spouse, family member, or 
friend.170 A 2009 study found that treatment 
partners positively affected a patient’s abili-
ty to achieve high adherence to HAART in an 
urban setting in Mozambique.171 

Community-based programs have been suc-
cessfully conducted at a moderate cost for 
people with chronic conditions in a variety 
of settings and have the additional advan-
tage of reducing the amount of time health 
professionals need to care for patients with 
chronic conditions. 
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MINIMIZING BARRIERS TO EFFECTIVE 
PHARMACEUTICAL SERVICES IN ETHIOPIA

C
A

SE
 S

TU
DY Ethiopia has improved its primary health care service delivery nationwide 

and made great strides in combatting TB and HIV; however, the country 
has not made sufficient progress in terms of pharmaceutical services—a 
patient’s last point of care. Expiry and stock-outs are common, leaving pa-
tients without needed medications. Nationally, stock-outs lasted, on average, 
99.2 days per year in public health facilities and 99 days in regional drug 
stores. According to the fourth National Health Sector Development Program 
(2010/11–2014/15), only 68% of patients were given adequate information 
on dispensed medicines, 35% of health facilities encountered stock-outs of 
essential medicines, and 8% of stock was wasted due to expiry. Inconsistent 
medicine availability, not receiving adequate information regarding medicine, 
and poorly organized pharmacy operations are all major barriers to medica-
tion adherence.

Building on the efforts of predecessor programs, SIAPS collaborated with lo-
cal stakeholders to develop the Auditable Pharmaceuticals Transactions and 
Services (APTS) intervention, which seeks to improve the transparency and 
accountability of pharmaceutical transactions, develop and deploy pharmacy 
staff effectively, gather and track accurate information, and improve the cus-
tomer’s pharmacy experience. While the program was not directly targeted 
at improving adherence, local stakeholders recognized that by systematically 
improving pharmacy operations, many barriers to patient adherence would 
also be reduced. 

Although many interventions were implemented through the APTS initiative, 
key activities that supported improved patient care, patient satisfaction, and 
reduced barriers to adherence included:

•	 Developing and enacting regulations. SIAPS supported actions taken 
by regional governments to develop, enact, and popularize legislation 
to establish and adopt APTS. The resulting legislation defined 
pharmaceutical management systems and the roles and responsibilities 
of different bodies and improved practices related to transparency and 
accountability.

•	 Workforce adjustment. To operate efficiently and provide quality patient 
care, facilities implementing APTS worked with government bodies 
to identify, recruit, and deploy the appropriate number and mix of 
pharmacy-related staff.

•	 Infrastructure improvement and reorganization of pharmacy units. 
Renovations to pharmacy infrastructure and space allowed for increase 
visit efficiency and patient confidentiality.

•	 Medicines availability and tracking. Improved tracking of medicines 
helped reduce stock-outs, minimize waste, and improve transparency
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As of August 2016, APTS has been implemented at 50 hospitals, all of which 
have completely redesigned their physical infrastructure to create a space 
for greater efficiency and service quality. Changes to the pharmacy layout 
improved patient convenience at service delivery points and shortened 
wait times. Private counseling spaces helped to improve confidentially and 
facilitate open communication between patients and providers. 

In addition, the improvements in medicine management and tracking 
improved medicine availability. In most hospitals, the availability of key 
medicines increased from 65% to more than 95%, nearly reaching the 
national health sector development goal of 100% availability of essential 
medicines.172 

Finally, while the national baseline for patient satisfaction is 74.4%, three 
sites that were among the first to implement APTS (Axum, Felege Hiwot, 
and Debre Markos hospitals) reported upwards of 90% patient satisfaction 
based on exit interviews. Notably, APTS helped one hospital to more than 
double its reported patient satisfaction (the hospital’s baseline was 40%).

The APTS package of interventions has helped to reshape the environment 
in which patients receive care and treatment at the meso level of the 
health system. Increased transparency and accountability achieved through 
leadership, stewardship, and governance helped to improve medicine 
availability and facilitated a better experience for patients needing medication. 
Tools that helped to collect data and use information for decision-making 
reduced medicines expiry and waste, while efforts to build the capacity of 
health workers to counsel patients contributed to service delivery through 
responsiveness, confidentiality, and patient-centered care. With legal 
frameworks and guidelines in place at the macro level, APTS helped to 
strengthen the systems that influence the relationship between patient and 
provider at the micro level. 
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CHAPTER SUMMARY
Shaped by legislation and policies at the macro level, the meso level of the 
health system comprises local health systems that dictate the environment 
in which patients receive care. The extent to which health providers are 
appropriately trained and equipped with tools, facilities and infrastructure 
promote privacy and team-based approaches to care, and communities are 
engaged and educated on adherence helps create an enabling environment 
for patients to remain adherent to medication and treatment. 
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Interventions at the micro level of the health 
system focus on creating enabling condi-
tions that empower patients to better man-
age their own health. While interventions at 
the micro level are generally focused on the 
service delivery building block of the health 
system, this level also sees the culmination 
of efforts at the macro and meso levels and 
is where the results of system-based inter-
ventions are felt most strongly. This chapter 
describes the micro level initiatives illustrat-
ed in the SIAPS framework for strengthening 
systems to improve medication adherence. 
Encouraging patients to take ownership of 
their health begins with improving patient- 
provider interactions, simplifying treatment 
regimens, and supporting patients at home 
and in the community. 

PROVIDER-PATIENT 
RELATIONSHIPS AND 
INTERACTIONS

There are several ways to enhance  
patient-provider interactions and promote 
adherence. These include communicating 
and interacting appropriately, promoting part-
nerships and shared decision-making, using 
educational and behavioral strategies, and 
improving patients’ self-management skills. 

Appropriate and Effective 
Communication

A positive, supportive environment in which 
a patient can speak openly, ask questions, 
and voice concerns helps to encourage 
better adherence. Elements that help foster 
effective communication and interaction 

include offering appropriate counseling 
services, practicing effective communica-
tion skills, maintaining confidentiality, and 
encouraging health literacy and patient 
empowerment.

“Misunderstandings about the patient’s 
disease and medicines occur in 80% 
of consultations between doctors and 
patients.”173

•	 Offer appropriate counseling services. 
In low- and middle-income countries, 
a dispenser spends an average of less 
than one minute with a patient, and 
only approximately 50% of patients 
ever receive instructions on how to 
take their medicines.174 Ensuring that 
health care providers take the time 
to explain why a medicine is being 
provided, how to take it appropriately, 
and what to expect from medicine 
use can help mitigate non-adherence 
before it starts. 175 Patient counseling 
about recommended medicines 

INTERVENTIONS AT THE MICRO 
LEVEL OF THE HEALTH SYSTEM05

MICRO
Provider-patient interaction

• Improved provider-patient 
relationship and interactions

• Simplified treatment regimens

• Patient support at home and in 
the community
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should include an explanation of 
which medicine is being prescribed, 
administration and dosing instructions, 
potential side effects, strategies for 
remembering to take medicines, 
additional resources to help maintain 
adherence, and other topics relevant to 
the patient’s needs.176,177 

•	 Practice effective communication 
skills. Using effective verbal and 
nonverbal communication skills 
allows health care providers to gain 
insight into patient behavior. For 
example, actively engaging patients 
in a productive conversation elicits 
information about medicine-taking 
behavior, helps providers assess 
any information gaps, and provides 
patients with an opportunity to ask 
questions. Providers should ask 
their patients about their concerns 
and practice active listening, a 
communication technique that relies 
on focused attention to verbal and 
nonverbal messages to understand 
what the patient is saying. Successful 
communication requires that providers 
remain neutral when listening to 
patient concerns and offer simple, 
nonjudgmental responses. To build 
patient trust and, in turn, improve 
adherence, health care providers 
should offer encouragement by 
acknowledging their patients’ strengths 
and successes.178 

•	 Maintain confidentiality. A common 
problem faced by health facilities in 

resource-limited settings is inadequate 
space for confidential counseling. 
Without a safe, private space for 
patients to receive their medicines 
and counseling, they may feel too 
embarrassed or insecure to ask 
questions. 

•	 Encourage health literacy. Low 
health literacy is associated with poor 
health outcomes across all disease 
categories.180 To ensure that patients 
with low health literacy understand 
everything they need to know about 
their medicines, providers should 
consider using a combination of verbal, 
written, visual, and other methods 
of communication that present and 
reinforce information in a simple 
manner. One such method is the teach-
back approach, also known as the 
ask-tell-ask approach. In this approach, 
health care providers prompt patients 
to repeat the most important points 
about their medicines.181 

•	 Encourage patient empowerment. 
Ensuring that patients feel comfortable 
asking their health care provider 
questions helps clarify treatment 
information before a problem occurs. 
One method to empower patients to 
ask questions is to have “Questions 
to Ask” posters or brochures available 
to patients in the waiting room, exam 
room, pharmacy, or bathroom. These 
materials give patients an idea of the 
types of questions to ask. For example, 
SIAPS developed patient awareness 

Box 13. Ensuring a Confidential Space to Receive Medication Counseling179

In 2003, the government of Kenya initiated ART at four health facilities in the Coast 
Province to treat and care for people living with HIV. New private counseling booths 
were constructed at pharmacy windows to create a confidential and secure envi-
ronment. Pharmacy staff were trained on rational medicine use and given tips on 
how to provide medication counseling to ART patients. Having access to counseling 
booths enabled pharmacy staff to improve the quality of counseling for ART patients 
and apply these skills to counseling patients on other medicines.
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posters on potential side effects of anti-
tuberculosis medicines (figure 8).182 

Partnerships and Shared Decision-
making

Shared decision-making is a valuable 
process and has been shown to improve 
patient adherence and lead to better 
clinical outcomes.183,184 By using this patient- 
centered approach, health care providers 
and patients can openly explore the avail-
able evidence about treatment options 
as well as the patient’s beliefs and views 
about those options. Patients can actively 
participate in making their treatment deci-
sions rather than passively accepting their 
health care provider’s recommendations. 
This technique promotes partnerships and 
places value on the views of both patients 
and health care professionals.

Through this process of shared decision- 
making, a personalized treatment plan can 
emerge. Together, health care providers and 
patients should set specific, measurable, 
achievable, realistic, and timely goals. Pro-
viders should offer continuous support to 
help their patients achieve these goals. 

Behavioral Strategies

Offering patients information on what 
medicines they are taking and why, what to 
expect from each medicine, possible side 
effects, and how to manage those side 
effects will keep them well-informed. Infor-
mation alone, however, is not the solution. 
Behavioral interventions can motivate and 
encourage patients to follow their treatment 
plan. Behavioral interventions also provide 
a unique opportunity because behavior 
is more readily changed than are other 
characteristics that can negatively influence 
adherence, such as environmental or socio-
economic factors. 

Motivational interviewing is a “directive, 
client-centered counseling style for eliciting 
behavior change by helping clients to ex-
plore and resolve ambivalence.”185 Rooted 
in the readiness to change model,* this 
counseling technique focuses on the patient’s 
decision-making process. 

In motivational interviewing, health care 
providers work with patients to enable the 
transition from unhealthy to healthy behav-
iors by openly discussing the rationale for 
the treatment, the patient’s fears, desired 
outcomes, and social pressures.186 

Motivational interviewing, which emphasiz-
es patient choice and options, goes a step 
beyond traditional counseling in several 
ways (table 9). 

* The readiness to change model, also known as the 
stages-of-change model, states that individual’s progress 
through five stages of behavior change (precontemplation, 
contemplation, preparation, action, maintenance). This 
model is used to understand and predict intentional 
behavior change and can be used as a guide to interact 
with patients and tailor treatment to their needs.

Figure 8. A poster that can help 
patients assess whether they may 
be experiencing side effects from 
treatment. Image credit: SIAPS 
Program
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Motivational interviewing requires time and 
practice.** However, it shares a number of 
similarities with active listening. When a 
health care provider is discussing medicine 
use and adherence with a patient, he or she 
should: 

•	 Express empathy to understand the 
patient’s perspective and create a 
comfortable and open environment

•	 Support self-efficacy to help the patient 
maintain his or her motivation to 
change

•	 Value the patient’s perspective 

•	 Develop discrepancy to help patients 
understand that their current behavior 
is not helping them reach their goals

Self-management Skills

Self-management increases patient 
confidence in managing personal health, 
enables patients to make well-informed 

** The National Heart Foundation of Australia developed 
the Motivational Interviewing Professional Development 
Kit to help health professionals adopt this skill. For more 
information, visit www.heartfoundation.org.au.

decisions about their treatment, encourag-
es patients to articulate their needs, and 
inspires healthy choices. Self-management 
skills are particularly valuable for patients 
with chronic conditions who must learn to 
maintain their behavior over a long period 
of time, usually without continuous supervi-
sion. The following are key components of 
self-management:187 

•	 Give patients information about their 
condition, medicine, and support 
groups

•	 Teach patients specific self-
management skills

•	 Promote healthy behavior

•	 Help patients develop problem-solving 
skills

•	 Address patients’ emotional and 
psychosocial issues related to their 
condition

•	 Schedule regular follow-up visits or 
calls with patients

•	 Encourage patients to actively manage 
their condition

Table 9. Traditional Counseling versus Motivational Interviewing

Traditional counseling Motivational interviewing

The provider is the expert. The provider develops a partnership with the 
patient.

The provider assumes that the patient lacks 
knowledge.

The provider exchanges information to facilitate an 
informed decision.

The provider tells the patient what to do and 
hopes that the patient will follow instructions.

The patient has the right to decide on his or her 
own care.

The provider provides definitive information, 
and instructions are presumed to be 
nonnegotiable.

The provider provides information to the patient 
to show the discrepancy between the present 
behavior and the goal.

The provider dictates health care behavior. The provider and patient negotiate behavior and 
reach an agreement.

The goal is to motivate the patient. The goal is to encourage motivation and elicit the 
patient’s commitment to behavioral change. 

The provider expects respect from the patient. The provider must earn the patient’s respect.

Adapted from ONS. 2009. Tools for Oral Adherence Toolkit.

http://www.heartfoundation.org.au
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The “Five As” can guide providers as they 
help their patients self-manage their  
conditions: 188

•	 Assess: Find out about the patient’s 
health-related beliefs, behavior, and 
knowledge.

•	 Advise: Give patients specific 
information related to their disease and 
medicines. Outline the benefits of the 
recommended treatment.

•	 Agree: Set achievable goals based on 
the patient’s needs and confidence in 
his or her ability to achieve the goals.

•	 Assist: Help patients create a self-
management road map. Address 
possible barriers to self-management 
and identify strategies and aids to 
overcome these barriers.

•	 Arrange: Specify a plan for follow-up 
with the patient.

Self-management can be strengthened by 
using memory aids, such as special pillbox-
es, telephone reminders, or alarms.189 Tech-
nology is increasingly being used to remind 
patients to take their medicine, as explained 
in Chapter 4.

SIMPLIFY TREATMENT 
REGIMENS

Research shows that adherence improves 
when fewer medicines are taken less fre-
quently.190,191 In other words, frequent dosing 
and complex treatment regimens make a 
patient less likely to adhere to treatment.192 
Studies have shown that the greatest 
improvement in adherence is observed 
when the frequency of dosing decreases 
from three times to two times per day.193 To 
improve adherence, health care providers 
should select the simplest and most conve-
nient treatment available that is suited to a 
patient’s clinical needs. Prescribing FDCs, 
which combine two or more medicines into 
a single tablet or capsule, and prepackaging 

medicines (e.g., blister packs) can simplify 
treatment regimens.194,195 

A meta-analysis by Claxton et al., showed an 
inverse correlation between dosing frequen-
cy and adherence. Adherence was 79% 
for once-daily dosing, 69% for twice-daily, 
65% for three times per day, and 51% for 
four times per day.196 Each extra daily dose, 
therefore, corresponded to a roughly 10% 
decrease in adherence.197 Box 14 further 
explores how FDCs can help simplify reg-
imens and increase patient adherence to 
medication.

Prepackaging medicines can improve appro-
priate prescribing by health professionals 
and the patients’ ability to understand and 
adhere to the recommended treatments.198 
Several studies have shown that prepack-
aging improves patients’ adherence to 
antimalarial medication.199 In addition, 
prepackaging may also potentially reduce 
errors and contamination of products during 
dispensing.200 

SUPPORT PATIENTS AT HOME 
AND IN THE COMMUNITY

Supportive social relationships with family, 
friends, peer groups, and communities, both 
formal and informal, increase a patient’s 
confidence in following treatment recom-
mendations. Social support has proven 
effective in improving long-term adherence 
to treatment for diabetes, hypertension, 
HIV/AIDS, and other chronic conditions.202 
Common approaches to supporting patients 
at home and in the community include mak-
ing arrangements for peer-to-peer support, 
linking patients with community support or-
ganizations, and setting up follow-up visits.

Medication Support Groups and Peer-
to-peer Counseling

Support interventions can take place one on 
one or in a group setting. Medication groups 
and peer support groups are two examples 
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of successful community-based programs. 
Community-based programs encourage 
peers to share experiences, provide compre-
hensive medical information, and empower 
patients to take responsibility for their own 
care.203 

Peer counselors act as role models for 
others with the same disease or condition 
and are visible in the community. They raise 
awareness and act as a bridge between pa-
tients and the health system. As such, they 
should be recognized as an important part 
of the health care team.

By sharing their personal experiences, peer 
counselors help patients become more 
confident in their treatment. In the case 
of HIV/AIDS, having a peer counselor also 
encourages patients to disclose their HIV 
status and confront the fear of stigma.204

The community-based interactive approach 
(CBIA) is an active self-learning method that 
empowers patients to explore and assess 
information about their treatment. Box 15 

describes how this approach was used in 
hospitals in Indonesia to promote education 
and encourage treatment adherence among 
patients with diabetes. 

Patient Support Organizations

Patient support organizations provide 
patients with opportunities to share their 
beliefs, views, and experiences with other 
patients, and they can motivate patients 
to self-manage their chronic conditions. 
They are generally supported by community 
health professionals and keep patients 
actively engaged and informed. Patient 
organizations may be owned and managed 
by a health care provider, directly owned by 
patients but organized and supported by 
health care providers, or independent.207 

Appropriate Patient Follow-up

Patient follow-up is a critical component of 
improving adherence. A patient can visit his 

Box 14. FDC Medicines Increase Adherence in Patients with Chronic 
Conditions201

Treatment adherence is one of the most critical components of managing chronic 
conditions. However, when patients are faced with complex dosing regimens, they 
are less likely to take their medicines as prescribed. Bangalore et al., conducted a 
meta-analysis of nine studies to determine the efficacy of FDCs in improving patient 
adherence. 

The researchers reviewed studies that compared FDCs with free-drug regimens 
(medicines administered in separate pills) for the treatment of TB, HIV, hypertension, 
and diabetes among more than 20,000 patients. The studies used various methods 
to measure adherence, namely pill count, questionnaires, medication possession 
ratios, urine testing, and persistence (continuing to take the medicine). 

The meta-analysis demonstrated that adherence is inversely related to dosing 
frequency. Adherence was significantly higher in patients receiving FDCs than 
in patients receiving free-drug regimens, and a 26% decrease in the risk of non- 
adherence was associated with an FDC. In addition to simplifying medicine-taking 
by decreasing the number of medicines that a patient has to take, FDCs may also 
be more cost-effective than free-drug regimens.
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or her provider regularly, or follow-up visits 
may take place in the patient’s home.

Home visits, or the buddy system, engage 
a confidante to support the patient in fol-
lowing his or her treatment regimen. During 
home visits, a buddy may remind the patient 
to take his or her medicine on time; help 
the patient keep appointments; or provide 

any needed emotional, social, and logistical 
support. This approach is low cost and can 
lead to excellent adherence.208,209

Box 16 describes Zambia’s prevention, care, 
and treatment partnership program, which 
aimed to support adherence among people 
living with HIV.

Box 15. The Community-based Interactive Approach to Improving Self-care 
among Diabetes Mellitus Patients in a Hospital Setting in Indonesia205,206 

Originally developed in Indonesia in 1993, CBIA is a method of public education that 
improves patient knowledge and skills of treatment and care for various conditions, 
including hypertension, breast cancer, and TB. CBIA can also be applied to other 
health conditions, such as diabetes.

Adopting a healthy lifestyle and adhering to a treatment regimen are the most ef-
fective ways for diabetic patients to manage their condition. In an effort to improve 
adherence in Indonesia, CBIA was adapted into a new strategy called CBIA diabe-
tes mellitus (CBIA-DM). The CBIA-DM package contains seven booklets: Activities 
Guidelines, Issues of DM, About DM, Healthy Lifestyle, Physical Activities, Foot Care, 
and Diet Program. 

Pre- and post- studies were conducted in two charity hospitals in Yogyakarta to 
measure the impact of CBIA-DM on diabetes patients’ knowledge, attitude, and 
practice of diabetes self-care and their treatment adherence. The intervention was 
introduced at diabetic clubs that met every two months to foster a sense of commu-
nity and information-sharing among hospital-based DM patients. 

Findings show that the CBIA-DM strategy significantly improved patients’ knowledge, 
attitude, and practice of diabetes self-care, as well as their treatment adherence. 
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Box 16. Zambia Prevention, Care, and Treatment Partnership Program 210

The government of Zambia has rolled out HAART to improve viral suppression, delay 
the progression of the disease, and decrease HIV-related deaths. However the coun-
try suffers from a shortage of health care workers, which has impeded efforts to roll 
out ART in resource-limited settings.

To bridge the human resources gap, Family Health International’s USAID-funded 
Zambia Prevention, Care, and Treatment Partnership Program trained community 
volunteers as adherence support workers to help people living with HIV remain on 
treatment. Modules included technical information on ART and adherence, tech-
niques for relationship building, counseling skills, and documentation. 

Between March 1 and April 4, 2007, adherence support workers worked alongside 
doctors and nurses and were supervised by professional health care workers. They 
provided education, psychosocial support, and referrals to HIV patients and con-
ducted community visits to track patients who missed their clinic appointments. The 
intervention resulted in:

•	 A decrease in loss to follow-up of new clients from 15% to 0%

•	 An increase in reporting of side effects to clinicians by patients 

•	 An increase in patient self-efficacy, positive attitudes toward ART adherence, 
and hope 

•	 An improvement in quality services due to reduced workload among facility 
staff

This intervention demonstrated that the responsibility for adherence counseling can 
be transferred to lay providers without compromising quality. Adherence support 
workers, who are critical role models, effectively educate and conduct follow-up 
visits with people living with HIV.
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IMPROVING HEALTH LITERACY FOR BETTER 
ADHERENCE TO ARVS IN NAMIBIA

C
A

SE
 S

TU
DY The rollout of ART in Namibia has been successful in recent years; by 2008, 

more than 75,000 people living with HIV/AIDS were on ART. However, edu-
cational materials on ART were inadequate. With little accurate information 
on what to expect or how to manage challenges associated with ART, pro-
gram planners recognized that patients would be less inclined to adhere to  
treatment. 

In response, a comprehensive audio-visual ARV treatment literacy and adher-
ence improvement program was launched in 2009 to empower the general 
public to learn more about ART. The initiative, developed by the Ministry of 
Health and Social Services (MOHSS) and Catholic Health Services, aimed 
to ensure that patients, treatment supporters, family members, and the 
wider community are well informed; improve adherence to ARV treatment in 
Namibia; and minimize resistance to ARVs.

In collaboration with BroadReach Health Care and Catholic Health Services, 
USAID-funded SPS provided technical support to develop patient-based 
ARV treatment literacy communication tools. The package of tools com-
prised a pictorial flip chart, posters, and a series of videos produced in 
English, Afrikaans, Oshindonga, Oshikwanyama, Thimbukushu, and Ngciriku- 
Rumanyo. The aim of these materials was to standardize messages used for 
ARV treatment counseling. The materials focused on four priority themes: 
(1) preparing to start ARV therapy, (2) starting ARV therapy, (3) alcohol and 
adherence, and (4) long-term adherence to ARV therapy. Each video was 8 to 
10 minutes long and featured Namibians at home or at a health care facility 
sharing their experiences on ART.

The videos and flips charts were piloted at six health facilities in six regions. 
Following the pilot, an evaluation was conducted to assess the change in ART 
knowledge between pilot sites and control sites. This evaluation demonstrat-
ed the intervention’s effectiveness in improving both ART knowledge and 
the efficiency of the counseling process. The MOHSS approved the roll-out 
of the ART treatment literacy tool from the six pilot sites to health facilities 
across Namibia. As part of the country-wide roll-out plan, the treatment lit-
eracy approach was incorporated into the Medicines Adherence Counseling 
curriculum.

At the micro level, interventions such as improving health literacy can 
positively impact adherence to medication; however, as in Namibia, such 
interventions are most effective when supported by policy decisions at the 
macro level and institutionalized changes at the meso level (e.g., changes to 
the preservice curriculum). 
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CHAPTER SUMMARY
The relationship between provider and patient at the micro level of the health 
system is where the health system core functions culminate in the interactions 
and experience of patients with health care providers and the health system. 
In addition to macro- and meso-level interventions that help to form the 
environment in which patients seek care, interventions that aim to improve 
the patient-provider relationship, simplify treatment regimens, and support 
patients at home and in the community can amplify adherence efforts. 
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Medication non-adherence is a global 
problem that contributes to poor health 
outcomes, increased cost, and reduced 
quality of life for patients. Beyond negative 
consequences for individuals, poor adher-
ence also affects nearly every aspect of the 
health care system and can exacerbate the 
development of antimicrobial resistance.

While medicine coverage has rapidly 
increased in some parts of the world, 
there has been little focus on developing 
standardized and system-based strategies 
for monitoring and improving adherence. 
Poor adherence goes beyond patients; it is 
a multidimensional challenge that requires 
multidimensional solutions. Interventions to 
promote adherence should address barriers 
at all three levels of the health system: mi-
cro, meso, and macro. Each of these levels 
interacts with and influences the other two. 
Effective adherence interventions require 
addressing all three aspects of the health 
system to change the knowledge, attitudes, 
and skills of patients, health care providers, 
and policy makers as well as the health 
care environment in which these individuals 
interact.

The macro level refers to high-level gov-
ernance and leadership, typically at the 
national level, where the focus is on policy 
development and strategy. Increased focus 
on adherence at the macro level helps to 
align stakeholders around a common vision 
and supports additional financial alloca-
tions for adherence-related interventions. 
Leadership and policy initiatives at the 
macro level may target the expansion of 
human resources for health, the provision of 
incentives and enablers, improved access to 

pharmaceuticals and services, and financial 
policies that support adherence. Knowledge 
gained from managing HIV/AIDS treatment 
programs, along with new forays into applied 
research, should be utilized to improve the 
management of other chronic conditions. 

The meso level refers to the local health 
system, where the focus is on organizing 
and managing health care that supports 
and enables patients to remain adherent 
to their medication. Including medication 
adherence topics in pre- and in-service 
training curricula ensures that all health 
providers have appropriate competencies 
for supporting patient adherence. Once 
in the workplace, health providers should 
have access to the necessary tools and 
techniques to measure and improve patient 
adherence. Minimizing potential barriers 
to care, including long wait times, overbur-
dened staff, and a lack of private consulta-
tion rooms, is also critical at the meso level. 
Creating an environment that takes into 
account the needs of the patient combined 
with improved patient-provider interactions 
at the micro level helps to eliminate barriers 
to medication adherence. Interventions at 
this level should also promote collaboration 
among various health care professionals 
and ensure that all members of the health 
care team are supporting patient adherence 
and promoting pharmaceutical care. 

Adherence interventions at the micro 
level aim to improve patients’ knowledge, 
skills, and behaviors that are necessary to 
manage their medications well. This goal re-
quires that providers develop strong active 
listening skills so that they are cognizant 
of the patient’s beliefs and preferences. It 

SUMMARY06
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also requires providers to promote patient- 
centered care through shared decision- 
making between the patient and provider 
and through behavioral programs that assist 
patients in making the behavior changes 
necessary to adhere to their treatment plan. 
These efforts should be complemented by 
provider selection of simple, convenient, 
and cost-conscious therapy, as well as set-
ting up necessary follow-up visits to ensure 
that the original therapy plan is working for 
the patient and allows for adjustments as 
needed. Finally, interventions at the micro 
level can bolster patient adherence through 
social support systems such as peer-to-peer 
counseling and linking to patient-support 
organizations. 

The SIAPS adherence framework depicted 
in figure 2 shows the three levels of the 
health system and adherence interventions 
available at each. The strongest interven-
tions are those that target all three levels 
and multiple core functions of the health 
system. Such multilevel interventions bring 
complementarity in action and support 

better outcomes. In addition, each core 
function of the health system influences the 
environment in which patients seek care 
and receive treatment and therefore affects 
how well the health system supports patient 
adherence. 

The health system determines patient 
access to care, resources, and information. 
Without functioning facilities, available med-
icines, appropriate tools and techniques, 
adequate counseling, and guidance from 
skilled health professionals, achieving and 
sustaining adherence over the long term 
will continue to be a major challenge. A  
systems-based approach is critical to 
achieve comprehensive, institutionalized, 
and sustainable results. Improving adher-
ence is cost effective for the health system; 
improves patient outcomes and quality of 
life; and contributes to USAID priority goals, 
such as AIDS Free Generation, Ending  
Preventable Child and Maternal Deaths, 
and Protecting Communities from Infectious 
Diseases.
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