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Preface

Over the past few decades we have witnessed several phases in the development of approaches aimed
at ensuring that patients continue therapy for chronic conditions for long periods of time. Initially the
patient was thought to be the source of the “problem of compliance” Later, the role of the providers
was also addressed. Now we acknowledge that a systems approach is required. The idea of compliance
is associated too closely with blame, be it of providers or patients and the concept of adherence is a
better way of capturing the dynamic and complex changes required of many players over long periods
to maintain optimal health in people with chronic diseases.

This report provides a critical review of what is known about adherence to long-term therapies. This is
achieved by looking beyond individual diseases. By including communicable diseases such as tuberculo-
sis and human immunodeficiency virus/acquired immunodeficiency syndrome; mental and neurological
conditions such as depression and epilepsy; substance dependence (exemplified by smoking cessation);
as well as hypertension, asthma and palliative care for cancer, a broad range of policy options emerges.
Furthermore, this broader focus highlights certain common issues that need to be addressed with respect
to all chronic conditions regardless of their cause.These are primarily related to the way in which health
systems are structured, financed and operated.

We hope that readers of this report will recognize that simplistic approaches to improving the quality of
life of people with chronic conditions are not possible. What is required instead, is a deliberative approach
that starts with reviewing the way health professionals are trained and rewarded, and includes systemati-
cally tackling the many barriers patients and their families encounter as they strive daily to maintain opti-
mal health.

This report is intended to make a modest contribution to a much-needed debate about adherence.

It provides analysis and solutions, it recommends that more research be conducted, but critically
acknowledges the abundance of what we already know but do not apply. The potential rewards for
patients and societies of addressing adherence to long-term therapies are large. WHO urges the readers
of this report to work with us as we make the rewards real.

Derek Yach
January 2003
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Introduction

Objectives and target audience

This report is part of the work of the Adherence to Long-term Therapies Project, a global initiative
launched in 2001 by the Noncommunicable Diseases and Mental Health Cluster of the World Health
Organization.

The main target audience for this report are policy-makers and health managers who can have an
impact on national and local policies in ways that will benefit patients, health systems and societies
with better health outcomes and economic efficiency. This report will also be a useful reference for
scientists and clinicians in their daily work.

The main objective of the project is to improve worldwide rates of adherence to therapies commonly
used in treating chronic conditions.

The four objectives of this report are to:

+ summarize the existing knowledge on adherence, which will then serve as
the basis for further policy development;

* increase awareness among policy-makers and health managers about the
problem of poor rates of adherence that exists worldwide, and its health and
economic consequences;

+ promote discussion of issues related to adherence; and
« provide the basis for policy guidance on adherence for use by individual

« articulating consistent, ethical and evidence-based policy and advocacyposi-
tions; and

+ managing information by assessing trends and comparing performance, set-

ting the agenda for, and stimulating, research and involvement.

How to read this report

As this report intends to reach a wide group of professionals, with varied disciplines and roles, the inclusion
of various topics at different levels of complexity was unavoidable. Also, during the compilation of the
report, contributions were received from eminent scientists in different fields, who used their own tech-
nical languages, classifications and definitions when discussing adherence.

For the sake of simplicity, a table has been included for each disease reviewed in section Ill, showing the
factors and interventions cited in the text, classified according to the five dimensions proposed by the
project group and explained later in this report:

—social- and economic-related factors/interventions;

—health system/health care team-related factors/interventions;
—therapy-related factors/interventions;

—condition-related factors/interventions; and

- patient-related factors/interventions.

The section entitled “Take-home messages” summarizes the main findings of this report and indicates
how readers could make use of them.

[XI WHO 2003
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Section I:
Setting the scene, discusses the main concepts leading to the definition of adherence and its relevance
to epidemiology and economics.

Section Il:

Improving adherence rates: guidance for countries, summarizes the lessons learned from the reviews
studied for this report and puts into context the real impact of adherence on health and economics
for those who can make a change.

Section lll:

Disease-specific reviews, discusses nine chronic conditions that were reviewed in depth. Readers
with clinical practice or disease-oriented programmes will find it useful to read the review related
to their current work. Policy-makers and health managers may prefer to move on to the Annexes.

Annex I:

Behavioural mechanisms explaining adherence, provides an interesting summary of the existing
models for explaining people’s behaviour (adherence or nonadherence), and explores the behavioural
interventions that have been tested for improving adherence rates.

Annex lI:
Statements by stakeholders, looks at the role of the stakeholder in improving adherence as evaluated
by the stakeholders themselves.

Annexes lll and IV:

Table of reported factors by condition and dimension and Table of reported interventions by condition
and dimension, provide a summary of all the factors and interventions discussed in this report. These
tables may be used to look for commonalities among different conditions.

Annexe V:
Global Adherence Interdisciplinary network (GAIN), lists the members of this network.



Take-home messages

Poor adherence to treatment of chronic diseases is a worldwide problem of
striking magnitude

Adherence to long-term therapy for chronic ilinesses in developed countries averages 50%. In developing
countries, the rates are even lower. It is undeniable that many patients experience difficulty in following
treatment recommendations.

The impact of poor adherence grows as the burden of chronic disease grows
worldwide

Noncommunicable diseases and mental disorders, human immunodeficiency virus/acquired immuno-
deficiency syndrome and tuberculosis, together represented 54% of the burden of all diseases world-
wide in 2001 and will exceed 65% worldwide in 2020.The poor are disproportionately affected.

The consequences of poor adherence to long-term therapies are poor health
outcomes and increased health care costs

Poor adherence to long-term therapies severely compromises the effectiveness of treatment making
this a critical issue in population health both from the perspective of quality of life and of health eco-
nomics. Interventions aimed at improving adherence would provide a significant positive return on
investment through primary prevention (of risk factors) and secondary prevention of adverse health
outcomes.

Improving adherence also enhances patients’ safety

Because most of the care needed for chronic conditions is based on patient self-management (usually
requiring complex multi-therapies), use of medical technology for monitoring, and changes in the
patient’s lifestyle, patients face several potentially life-threatening risks if not appropriately supported
by the health system.

Adherence is an important modifier of health system effectiveness

Health outcomes cannot be accurately assessed if they are measured predominantly by resource utilization
indicators and efficacy of interventions. The population health outcomes predicted by treatment efficacy
data cannot be achieved unless adherence rates are used to inform planning and project evaluation.

“Increasing the effectiveness of adherence interventions may have a far
greater impact on the health of the population than any improvement in
specific medical treatments”’

Studies consistently find significant cost-savings and increases in the effectiveness of health interven-
tions that are attributable to low-cost interventions for improving adherence. Without a system that
addresses the determinants of adherence, advances in biomedical technology will fail to realize their
potential to reduce the burden of chronic iliness. Access to medications is necessary but insufficient in
itself for the successful treatment of disease.

Health systems must evolve to meet new challenges

In developed countries, the epidemiological shift in disease burden from acute to chronic diseases over
the past 50 years has rendered acute care models of health service delivery inadequate to address the
health needs of the population. In developing countries, this shift is occurring at a much faster rate.

1Haynes RB. Interventions for helping patients to follow prescriptions for medications.
Cochrane Database of Systematic Reviews, 2001, Issue 1.
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Patients need to be supported, not blamed

Despite evidence to the contrary, there continues to be a tendency to focus on patient-related factors
as the causes of problems with adherence, to the relative neglect of provider and health system-related
determinants. These latter factors, which make up the health care environment in which patients
receive care, have a major effect on adherence.

Adherence is simultaneously influenced by several factors

The ability of patients to follow treatment plans in an optimal manner is frequently compromised by
more than one barrier, usually related to different aspects of the problem.These include: the social and
economic factors, the health care team/system, the characteristics of the disease, disease therapies and
patient-related factors. Solving the problems related to each of these factors is necessary if patients’
adherence to therapies is to be improved.

Patient-tailored interventions are required

There is no single intervention strategy, or package of strategies that has been shown to be effective
across all patients, conditions and settings. Consequently, interventions that target adherence must be
tailored to the particular illness-related demands experienced by the patient.To accomplish this, health
systems and providers need to develop means of accurately assessing not only adherence, but also
those factors that influence it.

Adherence is a dynamic process that needs to be followed up

Improving adherence requires a continuous and dynamic process. Recent research in the behavioural
sciences has revealed that the patient population can be segmented according to level-of-readiness to
follow health recommendations. The lack of a match between patient readiness and the practitioner’s
attempts at intervention means that treatments are frequently prescribed to patients who are not ready
to follow them. Health care providers should be able to assess the patient’s readiness to adhere, provide
advice on how to do it, and follow up the patient’s progress at every contact.

Health professionals need to be trained in adherence

Health providers can have a significant impact by assessing risk of nonadherence and delivering inter-
ventions to optimize adherence.To make this practice a reality, practitioners must have access to specif-
ic training in adherence management, and the systems in which they work must design and support
delivery systems that respect this objective. For empowering health professionals an “adherence coun-
selling toolkit” adaptable to different socioeconomic settings is urgently needed. Such training needs
to simultaneously address three topics: knowledge (information on adherence), thinking (the clinical
decision-making process) and action (behavioural tools for health professionals).

Family, community and patients’ organizations: a key factor for success in
improving adherence

For the effective provision of care for chronic conditions, it is necessary that the patient, the family and
the community who support him or her all play an active role. Social support, i.e.informal or formal sup-
port received by patients from other members of their community, has been consistently reported as
an important factor affecting health outcomes and behaviours. There is substantial evidence that peer
support among patients can improve adherence to therapy while reducing the amount of time devoted
by the health professionals to the care of chronic conditions.

A multidisciplinary approach towards adherence is needed

A stronger commitment to a multidisciplinary approach is needed to make progress in this area.

This will require coordinated action from health professionals, researchers, health planners and policy-
WHO 2003 XIV[] makers.
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1. What is adherence?

Although most research has focused on adherence to medication, adherence also encompasses numer-
ous health-related behaviours that extend beyond taking prescribed pharmaceuticals. The participants
at the WHO Adherence meeting in June 2001 (7) concluded that defining adherence as “the extent to
which the patient follows medical instructions” was a helpful starting point. However, the term “med-
ical” was felt to be insufficient in describing the range of interventions used to treat chronic diseases.
Furthermore, the term “instructions” implies that the patient is a passive, acquiescent recipient of expert
advice as opposed to an active collaborator in the treatment process.

In particular, it was recognized during the meeting that adherence to any regimen reflects behaviour
of one type or another. Seeking medical attention, filling prescriptions, taking medication appropriately,
obtaining immunizations, attending follow-up appointments, and executing behavioural modifications
that address personal hygiene, self-management of asthma or diabetes, smoking, contraception, risky
sexual behaviours, unhealthy diet and insufficient levels of physical activity are all examples of thera-
peutic behaviours.

The participants at the meeting also noted that the relationship between the patient and the health
care provider (be it physician, nurse or other health practitioner) must be a partnership that draws on
the abilities of each.The literature has identified the quality of the treatment relationship as being an
important determinant of adherence. Effective treatment relationships are characterized by an atmos-
phere in which alternative therapeutic means are explored, the regimen is negotiated, adherence is
discussed, and follow-up is planned.

The adherence project has adopted the following definition of adherence to long-term therapy, a
merged version of the definitions of Haynes (2) and Rand (3):

the extent to which a person’s behaviour — taking medication, following a diet,

and/or executing lifestyle changes, corresponds with agreed recommendations

from a health care provider.
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Strong emphasis was placed on the need to differentiate adherence from compliance.The main differ-
ence is that adherence requires the patient’s agreement to the recommendations. We believe that
patients should be active partners with health professionals in their own care and that good communi-
cation between patient and health professional is a must for an effective clinical practice.

In most of the studies reviewed here, it was not clear whether or not the “patient’s previous agreement
to recommendations” was taken into consideration. Therefore, the terms used by the original authors
for describing compliance or adherence behaviours have been reported here.

A clear distinction between the concepts of acute as opposed to chronic,and communicable (infectious)
as opposed to noncommunicable, diseases must also be established in order to understand the type of
care needed. Chronic conditions, such as human immunodeficiency virus (HIV), acquired immunodefi-
ciency syndrome (AIDS) and tuberculosis, may be infectious in origin and will need the same kind of
care as many other chronic noncommunicable diseases such as hypertension, diabetes and depression.

The adherence project has adopted the following definition of chronic diseases:

“Diseases which have one or more of the following characteristics: they are
permanent, leave residual disability, are caused by nonreversible pathological
alteration, require special training of the patient for rehabilitation, or may be

expected to require a long period of supervision, observation or care” (4).

2. The state-of-the-art measurement

Accurate assessment of adherence behaviour is necessary for effective and efficient treatment planning,
and for ensuring that changes in health outcomes can be attributed to the recommended regimen.In
addition, decisions to change recommendations, medications, and/or communication style in order to
promote patient participation depend on valid and reliable measurement of the adherence construct.
Indisputably, there is no “gold standard” for measuring adherence behaviour (5,6) and the use of a vari-
ety of strategies has been reported in the literature.

One measurement approach is to ask providers and patients for their subjective ratings of adherence
behaviour. However, when providers rate the degree to which patients follow their recommendations
they overestimate adherence (7,8).The analysis of patients’ subjective reports has been problematic as
well. Patients who reveal they have not followed treatment advice tend to describe their behaviour
accurately (9), whereas patients who deny their failure to follow recommendations report their behav-
iour inaccurately (70). Other subjective means for measuring adherence include standardized, patient-
administered questionnaires (77). Typical strategies have assessed global patient characteristics or “per-
sonality” traits, but these have proven to be poor predictors of adherence behaviour (6). There are no
stable (i.e. trait) factors that reliably predict adherence. However, questionnaires that assess specific
behaviours that relate to specific medical recommendations (e.g.food frequency questionnaires (12) for
measuring eating behaviour and improving the management of obesity) may be better predictors of
adherence behaviour (73).

Although objective strategies may initially appear to be an improvement over subjective approaches,
each has drawbacks in the assessment of adherence behaviours. Remaining dosage units (e.g. tablets)
can be counted at clinic visits; however, counting inaccuracies are common and typically result in over-
estimation of adherence behaviour (74), and important information (e.g. timing of dosage and patterns
of missed dosages) is not captured using this strategy. A recent innovation is the electronic monitoring
device (medication event monitoring system (MEMS)) which records the time and date when a medica-
tion container was opened, thus better describing the way patients take their medications (9).



Unfortunately, the expense of these devices precludes their widespread use. Pharmacy databases can
be used to check when prescriptions are initially filled, refilled over time, and prematurely discontinued.
One problem with this approach is that obtaining the medicine does not ensure its use. Also, such infor-
mation can be incomplete because patients may use more than one pharmacy or data may not be rou-
tinely captured.

Independently of the measurement technique used, thresholds defining “good” and “bad” adherence
are widely used despite the lack of evidence to support them.In practice,“good” and “bad” adherence
might not really exist because the dose-response phenomenon is a continuum function.

Although dose-response curves are difficult to construct for real-life situations, where dosage, timing
and others variables might be different from those tested in clinical trials, they are needed if sound policy
decisions are to be made when defining operational adherence thresholds for different therapies.

Biochemical measurement is a third approach for assessing adherence behaviours. Non-toxic biological
markers can be added to medications and their presence in blood or urine can provide evidence that a
patient recently received a dose of the medication under examination. This assessment strategy is not
without drawbacks as findings can be misleading and are influenced by a variety of individual factors
including diet, absorption and rate of excretion (75).

In summary, measurement of adherence provides useful information that outcome-monitoring alone
cannot provide, but it remains only an estimate of a patient’s actual behaviour. Several of the measure-
ment strategies are costly (e.g. MEMS) or depend on information technology (e.g. pharmacy databases)
that is unavailable in many countries. Choosing the “best” measurement strategy to obtain an approxi-
mation of adherence behaviour must take all these considerations into account. Most importantly, the
strategies employed must meet basic psychometric standards of acceptable reliability and validity (76).
The goals of the provider or researcher, the accuracy requirements associated with the regimen, the
available resources, the response burden on the patient and how the results will be used should also be
taken into account. Finally, no single measurement strategy has been deemed optimal. A multi-method
approach that combines feasible self-reporting and reasonable objective measures is the current state-
of-the-art in measurement of adherence behaviour.

3. References

1. Sabate E. WHO Adherence Meeting Report. Geneva, World Health
Organization, 2001.

2. Haynes RB. Determinants of compliance: The disease and the mechanics of
treatment. Baltimore MD, Johns Hopkins University Press, 1979.

3. Rand (S.Measuring adherence with therapy for chronic diseases:implica-
tions for the treatment of heterozygous familial hypercholesterolemia.
American Journal of Cardiology, 1993, 72:68D-74D.

4. Dictionary of health services management, 2nd ed. Owing Mills, MD, National
Health Publishing, 1982.

5. Timmreck TC, Randolph JF. Smoking cessation: clinical steps to improve com-
pliance. Geriatrics, 1993, 48:63-66.

6. Farmer KC.Methods for measuring and monitoring medication regimen
adherence in clinical trials and clinical practice. Clinical Therapeutics, 1999,
21:1074-1090.

7. DiMatteo MR, DiNicola DD. Achieving patient compliance. New York,
Pergamon, 1982.

8. Norell SE. Accuracy of patient interviews and estimates by clinical staff in
determining medication compliance. Social Science & Medicine - Part E,
Medical Psychology, 1981,15:57-61.

9. Cramer JA, Mattson RH. Monitoring compliance with antiepileptic drug ther-
apy. In: Cramer JA, Spilker B, eds. Patient compliance in medical practice and
clinical trials. New York, Raven Press, 1991:123-137.

Spector SL et al. Compliance of patients with asthma with an experimental
aerosolized medication: implications for controlled clinical trials. Journal of
Allergy & Clinical Immunology, 1986, 77:65-70.

. Morisky DE, Green LW, Levine DM. Concurrent and predictive validity of a self-
reported measure of medication adherence. Medical Care, 1986, 24:67-74.

=

N~

. Freudenheim JL. A review of study designs and methods of dietary assessment
in nutritional epidemiology of chronic disease. Journal of Nutrition, 1993,
123:401-405.

w

. Sumartojo E.When tuberculosis treatment fails. A social behavioral account
of patient adherence. American Review of Respiratory Disease, 1993,
147:1311-1320.

b

Matsui D et al. Critical comparison of novel and existing methods of compli-
ance assessment during a clinical trial of an oral iron chelator. Journal of
(linical Pharmacology, 1994, 34:944-949.

. Vitolins MZ et al. Measuring adherence to behavioral and medical interven-
tions. Controlled Clinical Trials, 2000, 21:1885-194S.

Nunnally JC, Bernstein IH. Psychometric theory, 3rd ed. New York, McGraw-Hill,
1994

[

o

i

WHO 2003




WHO 2003 6 D




CHAPTER 11

The magnitude of the problem
of poor adherence

1. A worldwide problem of striking magnitude 7

2. The impact of poor adherence grows as the burden
of chronic diseases grows worldwide 8

3. The poor are disproportionately affected 8

4. References 9

1. A worldwide problem of striking magnitude

A number of rigorous reviews have found that, in developed countries, adherence among patients suf-
fering chronic diseases averages only 50% (1, 2). The magnitude and impact of poor adherence in devel-
oping countries is assumed to be even higher given the paucity of health resources and inequities in
access to health care.

For example, in China, the Gambia and the Seychelles, only 43%, 27% and 26%, respectively, of patients
with hypertension adhere to their antihypertensive medication regimen (3-6).In developed countries,
such as the United States, only 51% of the patients treated for hypertension adhere to the prescribed
treatment (7). Data on patients with depression reveal that between 40% and 70% adhere to antide-
pressant therapies (8).In Australia, only 43% of the patients with asthma take their medication as pre-
scribed all the time and only 28% use prescribed preventive medication (9).In the treatment of HIV and
AIDS, adherence to antiretroviral agents varies between 37% and 83% depending on the drug under
study (70, 11) and the demographic characteristics of patient populations (72). This represents a tremen-
dous challenge to population health efforts where success is determined primarily by adherence to
long-term therapies.

Although extremely worrying, these indicators provide an incomplete picture.To ascertain the true extent
of adherence, data on developing countries and important subgroups, such as adolescents, children and
marginal populations are urgently required. A full picture of the magnitude of the problem is critical to
developing effective policy support for efforts aimed at improving adherence.

In developed countries, adherence to long-term therapies in the general

population is around 50% and is much lower in developing countries.



WHO 2003 8 D

2. The impact of poor adherence grows as the burden of chronic diseases
grows worldwide

Noncommunicable diseases, mental health disorders, HIV/AIDS and tuberculosis, combined represented

54% of the burden of all illness worldwide in 2001 (73) and will exceed 65% of the global burden of dis-

ease in 2020 (Fig. 1) (14).Contrary to popular belief, noncommunicable diseases and mental health prob-
lems are also prevalent in developing countries, representing as much as 46% of the total burden of dis-
ease for the year 2001 (73), and predicted to rise to 56% by 2020 (Fig. 2) (1F4).

Figure 1 Burden of chronic conditions - world Figure 2 Burden of chronic conditions - developing
(Murray and Lopez, 1996) countries (Murray and Lopez, 1996)
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Source: reference (30) Source: reference (30)
DALY, disability-adjusted life year; DALY, disability-adjusted life year;
Combined, noncommunicable diseases + mental disorders +AIDS + TB. Mental, mental disorders;

NCD, noncommunicable diseases.

3. The poor are disproportionately affected

When we are sick, working is hard and learning is harder still. lllness blunts our
creativity, cuts out opportunities. Unless the consequences of illness are pre-
vented, or at least minimized, illness undermines people, and leads them into

suffering, despair and poverty.

Kofi Annan, Secretary-General of the United Nations on the occasion of the
release of the Report of the Commission on Macroeconomics and Health, in

London, 20 December 2001.

There is a two-way interdependent relationship between economic poverty and chronic disease. Many
of the world’s poor, despite regional differences in geography, culture and commerce, experience the
same discouraging cycle: being healthy requires money for food, sanitation and medical care, but to
earn money, one must be healthy.The lack of adequate care for chronic conditions forces poor families
to face a particularly heavy burden of caring for their loved ones that undermines the development of
their most basic roles. Women are particularly “taxed” by the lack of a health care system that deals



effectively with chronic diseases (15-17). Competing needs in populations suffering from chronic pover-
ty undermine efforts to address the needs of patients requring long-term care, including the problem
of adherence to medications and therapies.

Poor adherence compounds the challenges of improving health in poor populations, and results in
waste and underutilization of already limited treatment resources.
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There is strong evidence that many patients with chronic illnesses including asthma, hypertension, dia-
betes and HIV/AIDS, have difficulty adhering to their recommended regimens.This results in less than
optimal management and control of the illness. Poor adherence is the primary reason for suboptimal
clinical benefit (17,2). It causes medical and psychosocial complications of disease, reduces patients’ qual-
ity of life, and wastes health care resources. Taken together, these direct consequences impair the ability
of health care systems around the world to achieve population health goals.

The conclusions of research in this area are unequivocal — adherence problems are observed in all situa-
tions where the self-administration of treatment is required, regardless of type of disease, disease sever-
ity and accessibility to health resources. While it may seem to be a simple issue, many factors contribute
to adherence problems. Although some of these factors are patient-related, the characteristics of the
disease and its treatment, and attributes of the health care system and service delivery also have great
influence. Adherence problems have generally been overlooked by health stakeholders, and as a result
have received little direct, systematic, intervention. Three prevalent chronic diseases, diabetes, hyperten-
sion and asthma provide compelling illustrations of different facets of these issues.

1. Diabetes

Poor adherence to the treatment for diabetes results in avoidable suffering for the patients and excess
costs to the health system.The CODE-2 study (Cost of Diabetes in Europe - type 2) found that, in Europe,
only 28% of patients treated for diabetes achieved good glycaemic control (3,4). The control of diabetes
requires more than just taking medicine. Other aspects of self-management such as self-monitoring of
blood glucose, dietary restrictions, regular foot care and ophthalmic examinations have all been shown
to markedly reduce the incidence and progression of complications of diabetes. In the United States, less
than 2% of adults with diabetes perform the full level of care that has been recommended by the
American Diabetes Association (5). Poor adherence to recognized standards of care is the principal cause
of development of complications of diabetes and their associated individual, societal and economic costs.
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The CODE-2 study was done in countries with nearly full access to medicines. The picture in developing
countries, where many fewer patients have their diabetes well-controlled, is cause for even greater concern.

Patients with diabetes usually have co-morbidities that make their treatment regimens even more com-
plex.In particular, other commonly associated diseases such as hypertension, obesity and depression
are themselves known to be characterized by poor rates of adherence, and serve to further increase the
likelihood of poor treatment outcomes (6,7).

The combined health and economic burden of diabetes is huge and increasing. The CODE-2 study
showed that the total cost of treating more than 10 million patients with type 2 diabetes in the coun-
tries studied was approximately US 29 billion, which represents an average of 5% of the total health
care expenditure in each country.The overall cost to the health care system of treating patients with
type 2 diabetes is on average over 1.5 times higher than per capita health care expenditure, an excess
cost-burden of 66% over the general population. Furthermore, that cost increases 2- to 3.5-fold once
patients develop preventable microvascular and macrovascular complications. Hospitalization costs,
which include the treatment of long-term complications such as heart disease, account for 30-65% of
the overall costs of the disease — the largest proportion of costs.

The direct costs of complications attributable to poor control of diabetes are 3-4 times higher than those
of good control. The indirect costs (production losses due to sick leave, early retirement and premature
death) are of approximately the same magnitude as these direct costs. Similar findings have been
reported in other studies (8-10).Clearly, if health systems could be more effective in promoting adher-
ence to self-management of diabetes, the human, social and economic benefits would be substantial.

2. Hypertension

It is well known that high blood pressure increases the risk of ischaemic heart disease 3- to 4-fold (27)
and of overall cardiovascular risk by 2- to 3-fold (77). The incidence of stroke increases approximately
3-fold in patients with borderline hypertension and approximately 8-fold in those with definite hyper-
tension (12). 1t has been estimated that 40% of cases of acute myocardial infarction or stroke are attrib-
utable to hypertension (13-15).

Despite the availability of effective treatments, studies have shown that in many countries less than
25% of patients treated for hypertension achieve optimum blood pressure (16). For example, in the
United Kingdom and the United States, only 7% and 30% of patients, respectively, had good control of
blood pressure (17) and in Venezuela only 4.5% of the treated patients had good blood pressure control
(18). Poor adherence has been identified as the main cause of failure to control hypertension (79-25).In
one study, patients who did not adhere to beta-blocker therapy were 4.5 times more likely to have com-
plications from coronary heart disease than those who did (26).The best available estimate is that poor
adherence to therapy contributes to lack of good blood pressure control in more than two-thirds of
people living with hypertension (20).

Considering that in many countries poorly controlled blood pressure represents an important econom-
ic burden (e.g.in the United States the cost of health care related to hypertension and its complications
was 12.6% of total expenditure on health care in 1998) (28), improving adherence could represent for
them an important potential source of health and economic improvement, from the societal (29), insti-
tutional (30) and employers’ point of view (31,32).



3. Asthma

Research worldwide has documented poor adherence to treatments for asthma although there are
large variations between countries (33). Rates of nonadherence among patients with asthma range
from 30% to 70%, whether adherence is measured as percentage of prescribed medication taken,
serum theophylline levels, days of medication adherence, or percentage of patients who failed to reach
a clinically estimated adherence minimum (34). Evidence shows that adherence rates for the regular tak-
ing of preventive therapies are as low as 28% in developed countries (35,36).

Adherence is also a serious problem in particular populations such as children and adolescents. In ado-
lescents, adherence to prescribed pulmonary medication may be as low as 30% in general practice (37).
The complexity of optimum routine management of the disease — almost one hundred per cent self-
managed - results in reduced adherence (38).

Failure to adhere to a regular self-management plan for asthma (including the regular taking of preven-
tive therapies) results in poor asthma control which has clinical consequences, such as exacerbation of
asthma, and decreased quality of life for the patients, as well as economic consequences, such as
increased hospitalization and emergency department visits, resulting in unnecessarily high costs of
health care.

There is a large variation between countries in the costs associated with asthma, but there are several
outstanding commonalities: the total cost of asthma as a single condition currently comprises up to 1
to 2% of health care expenditures; hospitalization and emergency care are consistently, disproportion-
ately high, and there is a nearly 1:1 relationship between direct and indirect costs. The available data
suggest that this distribution of excess costs is attributable to nonscheduled acute or emergency care,
indicating poor asthma management and control (39). Such data highlight the significant cost of hospi-
tal care for asthma, compared to the costs of the more frequently used and less costly outpatient and
pharmaceutical services.

Economic studies consistently show that the costs incurred by an adult with poorly controlled asthma
are higher than those for a well-controlled patient with the same severity of disease. For severe asthma,
it has been estimated that the savings produced by optimal control would be around 45% of the total
medical costs (39). Poorer adherence to medication among elderly patients with moderate-to-severe
asthma was associated with a 5% increase in annual physician visits, whereas better adherence was
associated with a 20% decrease in annual hospitalization (40). This represents a significant potential
cost saving to society in addition to the improvement in the quality of life and productive output of the
affected individuals.

To the individual with asthma, or his or her family, the costs of asthma can be immense. For example,
studies have demonstrated that the average amount spent by a family on medical treatments for chil-
dren with asthma in the United States ranged between 5.5 and 14.5% of family income (47).In India, a
study in the state of Andhra Pradesh estimated that the average expenditure for asthma treatment was
about 9% of per capita income (42).

The above discussion shows that when asthma is not well controlled, it is likely to affect the social func-
tioning of a country, impairing not only child development and education but also causing disruption
in job training or ongoing employment for millions of adults worldwide.
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Over the past 40 years, health, behavioural and social scientists have been accumulating knowledge
concerning the prevalence of poor adherence, its determinants and interventions. This report is an
attempt to integrate diverse findings across a number of diseases in order to stimulate intersectoral
awareness of the magnitude and impact of poor adherence to therapies for chronic conditions, to catal-
yse discussion, and to identify specific targets for further research and intervention.

Several key lessons have emerged or have been reinforced by evidence from the reviews discussed in
this report.These are described below.

1. Patients need to be supported, not blamed

Despite evidence to the contrary, there continues to be a tendency to focus on patient-related factors
as the causes of problems with adherence, to the relative neglect of provider and health system-related
determinants. These latter factors make up the health care environment in which patients receive care
and have a considerable effect on adherence. Interventions that target the relevant factors in the health
care environment are urgently required.
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Patients may also become frustrated if their preferences in treatment-related decisions are not elicited
and taken into account. For example, patients who felt less empowered in relation to treatment deci-
sions had more negative attitudes towards prescribed antiretroviral therapy and reported lower rates of
adherence (7).

Adherence is related to the way in which individuals judge personal need for a medication relative to
their concerns about its potential adverse effects (2). Horne et al. proposed a simple necessity-concerns
framework to help clinicians elicit and address some of the key beliefs that influence patients’ adherence
to medication. Necessity beliefs and concerns are evaluative summations of the personal salience of the
potential costs and benefits or pros and cons of the treatment (3).

2. The consequences of poor adherence to long-term therapies are poor health
outcomes and increased health care costs

Adherence is a primary determinant of the effectiveness of treatment (4,5) because poor adherence
attenuates optimum clinical benefit (6,7). Good adherence improves the effectiveness of interventions
aimed at promoting healthy lifestyles, such as diet modification, increased physical activity, non-smoking
and safe sexual behaviour (8-10), and of the pharmacological-based risk-reduction interventions (4,11-13).
It also affects secondary prevention and disease treatment interventions.

For example, low adherence has been identified as the primary cause of unsatisfactory control of blood
pressure (14). Good adherence has been shown to improve blood pressure control (75) and reduce the
complications of hypertension (76-18).In Sudan, only 18% of nonadherent patients achieved good con-
trol of blood pressure compared to 96% of those who adhered to their prescribed treatment (79,20).

In studies on the prevention of diabetes type 2, adherence to a reduced-fat diet (27) and to regular
physical exercise (22) has been effective in reducing the onset of the disease. For those already suffering
the disease, good adherence to treatment, including suggested dietary modifications, physical activity,
foot care and ophthalmological check-ups, has been shown to be effective in reducing complications
and disability, while improving patients’ quality of life and life expectancy (23).

Level of adherence has been positively correlated with treatment outcomes in depressed patients, inde-
pendently of the anti-depressive drugs used (24).In communicable chronic conditions such as infection
with HIV, good adherence to therapies has been correlated with slower clinical progression of the dis-
ease as well as lower virological markers (25-32).

In addition to their positive impact on the health status of patients with chronic illnesses, higher rates
of adherence confer economic benefits. Examples of these mechanisms include direct savings generat-
ed by reduced use of the sophisticated and expensive health services needed in cases of disease exac-
erbation, crisis or relapse. Indirect savings may be attributable to enhancement of, or preservation of,
quality of life and the social and vocational roles of the patients.

There is strong evidence to suggest that self-management programmes offered to patients with chron-
ic diseases improve health status and reduce utilization and costs. When self-management and adher-
ence programmes are combined with regular treatment and disease-specific education, significant
improvements in health-promoting behaviours, cognitive symptom management, communication and
disability management have been observed. In addition, such programmes appear to result in a reduc-
tion in the numbers of patients being hospitalized, days in hospital and outpatient visits. The data sug-
gest a cost to savings ratio of approximately 1:10 in some cases, and these results persisted over 3 years
(33). Other studies have found similarly positive results when evaluating the same or alternative inter-
ventions (28,34-47).



It has been suggested that good adherence to treatment with antiretroviral agents might have an
important impact on public health by breaking the transmission of the virus because of the lower viral
load found in highly adherent patients (72).

The development of resistance to therapies is another serious public health issue related to poor adher-
ence, among other factors. In addition to years of life lost due to premature mortality and health care
costs attributable to preventable morbidity, the economic consequences of poor adherence include
stimulating the need for ongoing investment in research and development of new compounds to fight
new resistant variants of the causative organisms.

In patients with HIV/AIDS, the resistance of the virus to antiretroviral agents has been linked to lower
levels of adherence (29) by some researchers, while others have suggested that resistant virus is more
likely to emerge at higher levels of adherence (48,49). Although they appear to be contradictory, both
describe the same phenomenon from a different starting point. At the lower end of the spectrum of
adherence, there is insufficient antiretroviral agent to produce selective pressure, so the more adher-
ence rates increase the higher the likelihood that resistance will appear. At the higher levels of adher-
ence, there is not enough virus to become resistant, thus the less adherent the patient, the greater the
viral load and the likelihood of resistance. Some of the published research has suggested that when
adherence rates are between 50% and 85%, drug resistance is more likely to develop (50,51).
Unfortunately, a significant proportion of treated patients fall within this range (52). The “chronic” invest-
ment in research and development could be avoided if adherence rates were higher, and the resources
could be better used in the development of more effective and safer drugs, or by being directed to the
treatment of neglected conditions.

There is growing evidence to suggest that because of the alarmingly low rates of adherence, increasing
the effectiveness of adherence interventions may have a far greater impact on the health of the popula-
tion than any improvement in specific medical treatments (53).

We strongly support the recommendations of the Commission on Macroeconomics and Health on invest-
ing in operational research “at least 5% of each country proposal for evaluating health interventions in
practice, including adherence as an important factor influencing the effectiveness of interventions” (12).

3. Improving adherence also enhances patient safety

Because most of the care needed for chronic conditions is based on patient self-management (usually
requiring complex multi-therapies (54), the use of medical technology for monitoring and changes in
the patient’s lifestyle (55), patients face several potentially life-threatening risks if health recommenda-
tions are not followed as they were prescribed. Some of the risks faced by patients who adhere poorly
to their therapies are listed below.

More intense relapses. Relapses related to poor adherence to prescribed medication can be more
severe than relapses that occur while the patient is taking the medication as recommended, so persist-
ent poor adherence can worsen the overall course of the illness and may eventually make the patients
less likely to respond to treatment (56).

Increased risk of dependence. Many medications can produce severe dependence if taken inappropri-
ately by patients. Good examples are diazepam (57) and opioid-related medications.

Increased risk of abstinence and rebound effect. Adverse effects and potential harm may occur when a
medication is abruptly discontinued or interrupted. Good adherence plays an important role in avoid-

ing problems of withdrawal (e.g.as seen in thyroid hormone replacement therapy) and rebound effect
(e.g.in patients being treated for hypertension and depression), and consequently decreases the likeli-
hood that a patient will experience adverse effects of discontinuation (58,59).
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Increased risk of developing resistance to therapies. In patients with HIV/AIDS, the resistance to anti-
retroviral agents has been linked to lower levels of adherence (48,60). Partial or poor adherence at levels
less than 95% can lead to the resumption of rapid viral replication, reduced survival rates, and the muta-
tion to treatment-resistant strains of HIV (67). The same happens in the treatment of tuberculosis where
poor adherence is recognized as a major cause of treatment failure, relapse and drug resistance (62,63).

Increased risk of toxicity. In the case of over-use of medicines (a type of nonadherence), patients are at
an increased risk of toxicity, especially from drugs with accumulative pharmacodynamics and/or a low
toxicity threshold (e.g. lithium).This is particularly true for elderly patients (altered pharmacodynamics)
and patients with mental disorders (e.g. schizophrenia).

Increased likelihood of accidents. Many medications need to be taken in conjunction with lifestyle
changes that are a precautionary measure against the increased risk of accidents known to be a side-
effect of certain medications. Good examples are medications requiring abstinence from alcohol
(metronidazole) or special precautions while driving (sedatives and hypnotics).

4. Adherence is an important modifier of health system effectiveness

Health outcomes cannot be accurately assessed if they are measured predominantly by resource uti-
lization indicators and efficacy of interventions.

The economic evaluation of nonadherence requires the identification of the associated costs and out-
comes. |t is logical that nonadherence entails a cost due to the occurrence of the undesired effects that
the recommended regimen tries to minimize. In terms of outcomes, nonadherence results in increased
clinical risk and therefore in increased morbidity and mortality.

For health professionals, policy-makers and donors, measuring the performance of their health pro-
grammes and systems using resource utilization end-points and the efficacy of interventions is easier
than measuring the desired health outcomes. While such indicators are important, over-reliance on
them can bias evaluation towards the process of health care provision, missing indicators of health care
uptake which would make accurate estimates of health outcomes possible (64).

The population-health outcomes predicted by treatment efficacy data will not be achieved unless
adherence rates are used to inform planning and project evaluation.

5. Improving adherence might be the best investment for tackling chronic
conditions effectively

Studies consistently find significant cost-savings and increases in the effectiveness of health interven-
tions that are attributable to low-cost interventions for improving adherence. In many cases invest-
ments in improving adherence are fully repaid with savings in health care utilization (33) and, in other
instances, the improvement in health outcomes fully justifies the investment.The time is ripe for large-
scale, multidisciplinary field studies aimed at testing behaviourally sound, multi-focal interventions,
across diseases and in different service-delivery environments.

Interventions for removing barriers to adherence must become a central component of efforts to
improve population health worldwide. Decision-makers need not be concerned that an undesired
increase in health budget will occur due to increasing consumption of medications, because adherence
to those medicines already prescribed will result in a significant decrease in the overall health budget
due to the reduction in the need for other more costly interventions. Rational use of medicines means
good prescribing and full adherence to the prescriptions.



Interventions that promote adherence can help close the gap between the clinical efficacy of interven-
tions and their effectiveness when used in the field, and thus increase the overall effectiveness and effi-
ciency of the health system.

For outcomes to be improved, changes to health policy and health systems are essential. Effective treat-
ment for chronic conditions requires a transfer of health care away from a system that is focused on
episodic care in response to acute illness towards a system that is proactive and emphasizes health
throughout a lifetime.

Without a system that addresses the determinants of adherence, advances in biomedical technology
will fail to realize their potential to reduce the burden of chronicillness. Access to medications is neces-
sary, but insufficient in itself to solve the problem (12).

Increasing the effectiveness of adherence interventions might have a far

greater impact on the health of the population than any improvement in spe-

cific medical treatments (65).

6. Health systems must evolve to meet new challenges

In developed countries, the epidemiological shift in disease burden from acute to chronic diseases over
the past 50 years has rendered acute care models of health service delivery inadequate to address the
health needs of the population. In developing countries this shift is occurring at a much faster rate.

The health care delivery system has the potential to affect patients’ adherence behaviour. Health care
systems control access to care. For example, health systems control providers’ schedules, length of
appointments, allocation of resources, fee structures, communication and information systems, and
organizational priorities. The following are examples of the ways in which systems influence patients’
behaviour:

+ Systems direct appointment length, and providers report that their schedules do not allow time to
adequately address adherence behaviour (66).

+ Systems determine fee structures, and in many systems (e.g. fee-for-service) the lack of financial reim-
bursement for patient counselling and education seriously threatens adherence-focused interventions.

+ Systems allocate resources in a way that may result in high stress and increased demands upon
providers which, in turn, have been associated with decreased adherence in their patients (67).

+ Systems determine continuity of care. Patients demonstrate better adherence behaviour when they
receive care from the same provider over time (68).

+ Systems direct information sharing.The ability of clinics and pharmacies to shar