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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.
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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.
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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).

[21

WHO 2003




WHO 2003 22 D

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 share information on
patients’ behaviour regarding prescription refills has the potential to improve adherence.

+ Systems determine the level of communication with patients. Ongoing communication efforts (e.g.
telephone contacts) that keep the patient engaged in health care may be the simplest and most
cost-effective strategy for improving adherence (69).

Few studies have evaluated programmes that have used such interventions, and this is a serious gap in
the applied knowledge base. For an intervention to be truly multi-level, systemic barriers must be
included. Unless variables such as these are addressed, it would be expected that the impact of the
efforts of providers and patients would be limited by the external constraints.

[23
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The changing nature of disease prevalence also influences activities at the system level. Continued
reliance on acute models has delayed the reforms necessary to address longer-term interventions for
chronic conditions. In developing countries this shift is occurring at a much faster rate at a time when
the battle against communicable diseases is still being fought.

In some countries, the attention of the policy-makers may remain focused on communicable diseases,
for example HIV/AIDS and tuberculosis. However, these diseases are not effectively addressed by the
acute care model. Even if it were to provide full and unrestricted access to appropriate drugs, the acute
care model would lack impact because it does not address the broad determinants of adherence.

7. A multidisciplinary approach towards adherence is needed

The problem of nonadherence has been much discussed, but has been relatively neglected in the main-
stream delivery of primary care health services. Despite an extensive knowledge base, efforts to address
the problem have been fragmented, and with few exceptions have failed to harness the potential con-
tributions of the diverse health disciplines. A stronger commitment to a multidisciplinary approach is
needed in order to make progress in this area. This will require coordinated action from health profes-
sionals, researchers, health planners and policy-makers.
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1. Five interacting dimensions affect adherence

Adherence is a multidimensional phenomenon determined by the interplay of five sets of factors, here
termed “dimensions’ of which patient-related factors are just one determinant (Figure 3).The common
belief that patients are solely responsible for taking their treatment is misleading and most often
reflects a misunderstanding of how other factors affect people’s behaviour and capacity to adhere to

their treatment.

The five dimensions are briefly discussed below.The length of the discussion on each dimension
reflects the quantity of evidence available, which is biased by the traditional misconception that adher-
ence is a patient-driven problem. Therefore, the size of the section does not reflect its importance.

Figure3  The five dimensions of adherence
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A. Social and economic factors

Although socioeconomic status has not consistently been found to be an independent predictor of
adherence, in developing countries low socioeconomic status may put patients in the position of hav-
ing to choose between competing priorities. Such priorities frequently include demands to direct the
limited resources available to meet the needs of other family members, such as children or parents for
whom they care.

Some factors reported to have a significant effect on adherence are: poor socioeconomic status, pover-
ty, illiteracy, low level of education, unemployment, lack of effective social support networks, unstable
living conditions, long distance from treatment centre, high cost of transport, high cost of medication,
changing environmental situations, culture and lay beliefs about iliness and treatment, and family dys-
function.Various sociodemographic and economic variables are discussed in the course of this report
(see also Annex 3).

Some studies have reported that organizational factors are more related to adherence than sociodemo-
graphic ones, but this might differ from one setting to another. An interesting study by Albaz in Saudi
Arabia concluded that organizational variables (time spent with the doctor, continuity of care by the
doctor, communication style of the doctor and interpersonal style of the doctor) are far more important
than sociodemographic variables (gender, marital status, age, educational level and health status) in
affecting patients’ adherence (7).

Race has frequently been reported to be a predictor of adherence, regardless of whether the members
of a particular race are living in their country of origin or elsewhere as immigrants. Often, cultural beliefs
are the reason behind these racial differences (2), but, no less often, social inequalities confound these
findings (3). For example, in the United Kingdom, HIV-positive black Africans have been found to have a
different experience of treatment because of their fear of being experimented on, distrust of the med-
ical profession and fears of discrimination (4). In the United States, African Americans have been report-
ed to express significantly more doubt regarding their ability to use protease inhibitors and adhere to
the treatment, and about the competence of their physicians than do the white population (5).

War has also been reported to have an influence on adherence to therapies, even after the war is over.
This is mainly the result of war experiences such as economic hardship, lack of medical control, fatalism
and anarchy (6).

Age is a factor reported as affecting adherence, but inconsistently. It should be evaluated separately for
each condition, and, if possible, by the characteristics of the patient and by developmental age group
(i.e. children dependent on parent, adolescents, adults and elderly patients).

Adherence to treatment by children and adolescents ranges from 43% to 100%, with an average of 58%
in developed countries (7). Several studies have suggested that adolescents are less adherent than
younger children (8). The adherence of infants and toddlers to recommended treatment regimens is
largely determined by the ability of the parent or guardian to understand and follow through with the
recommended management. As age increases, children have the cognitive ability to carry out treat-
ment tasks, but continue to need parental supervision.

School-aged children engage in the developmental task of industry, learning to regulate their own
behaviour and control the world around them. As children enter school, they spend less time at home
with their parents and are increasingly influenced by their peers and the social environment.

At the same time, increasing numbers of single and working parents have shifted more of the responsi-
bility for disease management to the child. Assigning too much responsibility to a child for management
of his or her treatment can lead to poor adherence. For example, studies indicate that, like adults, chil-
dren exaggerate their adherence behaviours in their self-reports (9). Parents need to understand that
inaccurate diary reporting may hinder appropriate disease management by clinicians. These findings



underscore the value of parental supervision and guidance of children in their health behaviours. Shared
family responsibility for treatment tasks and continuous reinforcement appear to be important factors
in the enhancement of adherence to prescribed treatment for the paediatric population. In addition to
parental supervision, behavioural techniques designed to help children, such as goal-setting, cueing,
and rewards or tokens, have been found to improve adherence in the school-aged population (70).

Adolescents, though capable of greater autonomy in following treatment recommendations, struggle
with self-esteem, body image, social role definition and peer-related issues. Poor adherence in adoles-
cents may reflect rebellion against the regimen’s control over their lives. Most studies indicate that chil-
dren and adolescents who assume early sole responsibility for their treatment regimen are less adher-
ent and in poorer control of their disease management. Both sustaining parental involvement and mini-
mizing conflict between adolescents and their parents are valuable in encouraging adherence to treat-
ment regimens. Providing families with information on forming a partnership between the parent(s)
and the adolescent is of considerable importance in promoting adherence to treatment for this age
group. Educational efforts focusing on adolescents’ attitudes towards their disease and its manage-
ment, instead of predominantly on knowledge acquisition, may be beneficial.

Elderly people represent 6.4 % of the world’s population and their numbers are increasing by 800 000
every month.They have become the fastest-growing segment of the population in many developing
countries (71,12).

This demographic transition has led to an increased prevalence of chronic illnesses that are particularly
common in the elderly. These include Alzheimer disease, Parkinson disease, depression, diabetes, con-
gestive heart failure, coronary artery disease, glaucoma, osteoarthritis, osteoporosis and others.

Many elderly patients present with multiple chronic diseases, which require complex long-term treat-
ment to prevent frailty and disability. Furthermore, the elderly are the greatest consumers of prescrip-
tion drugs. In developed countries, people over 60 years old consume approximately 50% of all pre-
scription medicines (as much as three times more per capita than the general population) and are
responsible for 60% of medication-related costs even though they represent only 12% to 18% of the
population in these countries (13).

Adherence to treatments is essential to the well-being of elderly patients, and is thus a critically impor-
tant component of care. In the elderly, failure to adhere to medical recommendations and treatment has
been found to increase the likelihood of therapeutic failure (74), and to be responsible for unnecessary
complications, leading to increased spending on health care, as well as to disability and early death (75).

Poor adherence to prescribed regimens affects all age groups. However, the prevalence of cognitive and
functional impairments in elderly patients (76) increases their risk of poor adherence. Multiple co-mor-
bidities and complex medical regimens further compromise adherence. Age-related alterations in phar-
macokinetics and pharmacodynamics make this population even more vulnerable to problems result-
ing from nonadherence.

B. Health care team and system-related factors

Relatively little research has been conducted on the effects of health care team and system-related

factors on adherence. Whereas a good patient-provider relationship may improve adherence (17),

there are many factors that have a negative effect. These include, poorly developed health services

with inadequate or non-existent reimbursement by health insurance plans, poor medication distribu-

tion systems, lack of knowledge and training for health care providers on managing chronic diseases,
overworked health care providers, lack of incentives and feedback on performance, short consulta-

tions, weak capacity of the system to educate patients and provide follow-up, inability to establish

community support and self-management capacity, lack of knowledge on adherence and of effective
interventions for improving it. [29
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C. Condition-related factors

Condition-related factors represent particular illness-related demands faced by the patient. Some strong
determinants of adherence are those related to the severity of symptoms, level of disability (physical,
psychological, social and vocational), rate of progression and severity of the disease, and the availability
of effective treatments. Their impact depends on how they influence patients' risk perception, the
importance of following treatment, and the priority placed on adherence. Co-morbidities, such as
depression (18) (in diabetes or HIV/AIDS), and drug and alcohol abuse, are important modifiers of adher-
ence behaviour.

D. Therapy-related factors

There are many therapy-related factors that affect adherence. Most notable are those related to the
complexity of the medical regimen, duration of treatment, previous treatment failures, frequent
changes in treatment, the immediacy of beneficial effects, side-effects, and the availability of medical
support to deal with them.

Unique characteristics of diseases and/or therapies do not outweigh the common factors affecting
adherence, but rather modify their influence. Adherence interventions should be tailored to the needs
of the patient in order to achieve maximum impact.

E. Patient-related factors
Patient-related factors represent the resources, knowledge, attitudes, beliefs, perceptions and expectations
of the patient.

Patients’ knowledge and beliefs about their illness, motivation to manage it, confidence (self-efficacy) in
their ability to engage in illness-management behaviours, and expectations regarding the outcome of
treatment and the consequences of poor adherence, interact in ways not yet fully understood to influ-
ence adherence behaviour.

Some of the patient-related factors reported to affect adherence are: forgetfulness; psychosocial stress;
anxieties about possible adverse effects; low motivation; inadequate knowledge and skill in managing
the disease symptoms and treatment; lack of self-perceived need for treatment; lack of perceived effect
of treatment; negative beliefs regarding the efficacy of the treatment; misunderstanding and non-
acceptance of the disease; disbelief in the diagnosis; lack of perception of the health risk related to the
disease; misunderstanding of treatment instructions; lack of acceptance of monitoring; low treatment
expectations; low attendance at follow-up, or at counselling, motivational, behavioural, or psychotherapy
classes; hopelessness and negative feelings; frustration with health care providers; fear of dependence;
anxiety over the complexity of the drug regimen, and feeling stigmatized by the disease.

Perceptions of personal need for medication are influenced by symptoms, expectations and experiences
and by illness cognitions (79). Concerns about medication typically arise from beliefs about side-effects
and disruption of lifestyle, and from more abstract worries about the long-term effects and dependence.
They are related to negative views about medicines as a whole and suspicions that doctors over-pre-
scribe medicines (20,21) as well as to a broader “world view” characterized by suspicions of chemicals in
food and the environment (22) and of science, medicine and technology (23).

A patient’s motivation to adhere to prescribed treatment is influenced by the value that he or she places
on following the regimen (cost-benefit ratio) and the degree of confidence in being able to follow it (24).
Building on a patient’s intrinsic motivation by increasing the perceived importance of adherence, and
strengthening confidence by building self-management skills, are behavioural treatment targets that
must be addressed concurrently with biomedical ones if overall adherence is to be improved.



2. Intervening in the five dimensions

The ability of patients to follow treatments in an optimal manner is frequently compromised by more
than one barrier. Interventions to promote adherence require several components to target these barriers,
and health professionals must follow a systematic process to assess all the potential barriers.

Given that interventions are available, why has the adherence problem persisted? One answer concerns
their implementation. There has been a tendency to focus on unidimensional factors (primarily patient-
related factors). All five dimensions (social and economic factors, health care team and systems-related
factors, therapy-related factors, condition-related factors and patient-related factors), should be consid-
ered in a systematic exploration of the factors affecting adherence and the interventions aimed at
improving it.

While many interventions (e.g. education in self-management (25-34); pharmacy management pro-
grammes (35,36); nurse, pharmacist and other non-medical health professional intervention protocols
(37-43); counselling (44,45); behavioural interventions (46,47); follow-up (48,49) and reminders, among
others), have been shown to be effective in significantly improving adherence rates (50-54), they have
tended to be used alone. A single-factor approach might be expected to have limited effectiveness, if the
factors determining adherence interact and potentiate each other’s influence as they are likely to do.

The most effective approaches have been shown to be multi-level - targeting more than one factor
with more than one intervention. Several programmes have demonstrated good results using multi-
level team approaches (55-57). Examples include the Multiple Risk Factor Intervention Trial Research
Group, 1982 (58) and the Hypertension Detection and Follow-up Program Cooperative Group, 1979 (59).
In fact, adequate evidence exists to support the use of innovative, modified health care system teams
rather than traditional, independent physician practice and minimally structured systems (60,67).

Various interventions are already being implemented by many different health care actors. Although
not all of these actors are directly responsible for providing health care, they nevertheless have an
important role in improving adherence because they can influence one or more of the factors that
determine adherence.

The work that is being done to improve adherence and the persons performing the work are described
below.

A. Social and economic interventions
Policy-makers who have the major responsibility for designing and managing the health care environ-
ment need to understand the ways in which social and economic factors influence adherence.

The main economic and social concerns that should be addressed in relation to adherence are poverty
(62), access to health care and medicines, illiteracy (62), provision of effective social support networks
and mechanisms for the delivery of health services that are sensitive to cultural beliefs about illness and
treatment. (For more information see Annex 4.)

The high cost of medicines and care is consistently reported as an important cause of nonadherence in
developing countries. Universal and sustainable financing, affordable prices and reliable supply systems
are required if good rates of adherence to therapies are to be achieved. Considerable efforts are being
made by WHO's partners to improve access to medicines and care worldwide.

Community-based organizations, education of illiterate patients, assessment of social needs (63) and fam-
ily preparedness have been reported to be effective social interventions for improving adherence (64).

Social support (i.e.informal or formal support received by patients from other members of their com-
munity), has been consistently reported as an important factor affecting health outcomes and behav-
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iours (65,66).1t has also been reported to improve adherence to prescribed recommendations for treat-
ing chronic conditions (67), such as diabetes (68-78), hypertension (79,80), epilepsy (87-86), asthma (87)

and HIV/AIDS (88-92),and to some preventive interventions such as breast cancer screening guidelines
(93) and follow-up for abnormal Pap smears (94,95). So far, social support has not been shown to affect
adherence to smoking cessation therapies (96-98).

Good examples of successfully implemented community-based programmes are the medication
groups (99) and the peer/community support groups. The objectives of these programmes are:

- to promote the exchange of experiences of dealing with a disease and its treatment;
- to provide comprehensive medical information; and
- to promote patients’ responsibility for their own care.

There is substantial evidence that peer support among patients can improve adherence to therapy
(88,100-107) while reducing the amount of time devoted by health professionals to the care of patients
with chronic conditions (107-109). Many other community interventions have also been shown to result
in economic and health benefits by improving patients’ self-management capacities (770-117) and/or by
the integration of the provision of care (57,118-121).

The participation of patients’ organizations, with the support of community health professionals (722),
has been shown to be effective in promoting the maintenance and motivation required for the self-
management of chronic diseases, as well as keeping the patient active in the knowledge of his or her
disease and in the acquisition of new habits (770,111,113-115,123,124).

There are three different types of patients’ organization (PO):

- Patient’s organizations directly owned and managed by the health care provider (e.g. health mainte-
nance organizations (HMOs) in the United States);

- Patient’s organizations directly owned by patients, but promoted, organized and supported by public
health care providers (as in Mexico); and

- independent Patient’s organizations with no ties with health care providers.

Unfortunately, the Patient’s organizations that have no ties with health care providers usually lack the
health care programmes required for supporting patients’ self-management. Their effectiveness has not
been evaluated and such organizations usually focus mainly on patient advocacy.

Although well-established group interventions do exist, few patients are informed by health profession-
als of the benefits of joining support groups for improving self-management of chronic conditions.
Further evaluation is needed to assess the effectiveness and cost-effectiveness of these organizations in
enhancing adherence.

WHO, ministries of health and development agencies have a major role in promoting and coordinating
community-based efforts to tackle social and economic factors affecting adherence to therapies.



B. Health care team and health system interventions

The issue of nonadherence has caught the attention of front-line health service providers and health
researchers for a long time. However, opinion leaders among policy-makers have yet to adopt the issue
as a policy target. This report can be used to focus attention on the consequences of poor adherence
not only for population health, but for the efficiency of the health care system and to demonstrate the
key role that policy-makers have to play.

Adherence is a multidimensional issue where different

health care actors’ efforts meet.

Health leaders at many different levels contribute to shaping a health system to meet the needs

of its constituents. The way that health systems operate, the types of services and resources that are
available and accessible to the population, and the ways in which health providers deliver treatments
are of primary concern here.

This review found five major barriers inextricably linked to health system and team factors:
- lack of awareness and knowledge about adherence;
— lack of clinical tools to assist health professionals in evaluating and intervening in adherence problems;

- lack of behavioural tools to help patients develop adaptive health behaviours or to change maladaptive
ones;

- gaps in the provision of care for chronic conditions; and
- suboptimal communication between patients and health professionals.

No single intervention or package of interventions has been shown to be effective across all patients, con-
ditions and settings. Consequently, interventions that target adherence must be tailored to the particu-
lar 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 contribute to it.

Because health care providers could be expected to play a significant role in promoting adherence,
designing and implementing interventions to influence what they do would seem a reasonable strat-
egy. Although there have been efforts in this area, it is possible that they have had less-than-optimal
power because they have not conveyed a sufficiently powerful skill set and/or the skills have not been
widely adopted in practice.

To make this way of practice a reality, practitioners must have access to specific 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 counselling toolkit” adapt-
able to different socioeconomic settings is urgently needed that will systematically assess, suggest
interventions and follow up patients’ adherence.

Such training needs to address three main topics simultaneously.

The information on adherence. A summary of the factors that have been reported to affect adherence,
the effective interventions available, the epidemiology and economics of adherence and behavioural
mechanisms driving patient-related adherence.

A clinically useful way of using this information and thinking about adherence. This should encompass
assessment tools and strategies to promote change. Any educational intervention should provide
answers to the following questions: How should patients be interviewed to assess adherence? How can
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one learn from local factors and interventions? How should priorities be ranked and the best available
interventions chosen? How should the patients’ progress be followed up and assessed?

Behavioural tools for creating or maintaining habits. This component should be taught using “role-play”
and other educational strategies to ensure that health professionals incorporate behavioural tools for
enhancing adherence into their daily practice.

Some information is available on training health professionals to perform patient-tailored interventions
effectively. Ockene et al. (125) reported the effectiveness of short patient-centred interventions in three
different randomized clinical trials: the WATCH study (diet) (126,127), the Project Health (alcohol) (128),
the Nurse-Delivery Diabetic Smoking Intervention Project (129) and the Physician-Delivered Smoking
Intervention Project (smoking cessation) (130).The latter found a statistically significant improvement in
smoking quitting rates associated with 5-9 minutes of intervention.

It is clear from these studies that good adherence requires a continuous and dynamic process.
Practitioners (and other health enablers) often assume that the patient is, or should be, motivated to
follow a best-practice protocol. However, recent research in the behavioural sciences reveals this to be
an erroneous assumption. The patient population can be segmented according to level-of-readiness to
follow health recommendations (737-733).The lack of a match between the patient’s readiness and the
practitioner’s attempts at intervention means that treatments are frequently prescribed to patients who
are not ready to follow them.

Although adherence interventions directed towards patients have typically focused on providing edu-
cation to increase knowledge, the available evidence shows that knowledge alone is not enough. Roter
et al. published a meta-analysis of adherence-enhancing interventions which concluded that “no single
strategy or programmatic focus showed any clear advantage compared with another and that compre-
hensive interventions combining cognitive, behavioural, and affective [motivational] components were
more effective than single-focus interventions” (134). Information alone is not enough for creating or
maintaining good adherence habits. First-line interventions to optimize adherence must go beyond the
provision of advice and prescriptions. If either the perceived value of adhering, or confidence, is low, the
likelihood of adherence will also be low.

Health care providers can learn to assess the potential for nonadherence, and to detect nonadherence
itself. They can then use this information to implement brief interventions to encourage and support
progress towards adherence. A conceptual framework that explains how patients progress to adherence
will help practitioners to tailor their interventions to the needs of the patient.

More research is required in this area. New, sustainable initiatives targeting providers could aim
to impart knowledge about the broad determinants of the problem and of specific strategies for
addressing them, in ways that can be systematically implemented in practice.

The evidence reviewed for this report suggests that it would be helpful to create a shift in provider per-
spective that supports tailoring of interventions to the needs of individual patients, and to teach specif-
ic strategies to address those needs. One of the problems in this area has been the relatively low levels
of knowledge transfer. The results of effective studies have not been widely implemented in practice.
This highlights the need for educational programmes that go beyond describing the problem, and that
convey solutions to everyday problems in practice.

WHO and many ministries of health are working to improve the provision of health care, but a lot of
work still needs to be done on the development of appropriate care for chronic conditions.



C. Therapy-related interventions

In studies of therapy-related interventions, the main barriers to adherence were found to be the dose
frequency and the incidence of side-effects. Pharmaceutical companies in partnership with health pro-
fessionals and researchers are addressing these problems.The health system has an important role in
minimizing the impact of side-effects on patients.

D. Condition-related interventions

Disease-specific demands, symptoms and impairments are the targets of health professionals. These
actors could provide optimal care by identifying and treating these problems, as well as identifying and
treating co-morbidities that affect adherence. For example, because of the high prevalence of depres-
sion and its considerable effect on adherence, adherence counselling interventions should include sys-
tematic screening for depression.

E. Patient-related interventions

The major barriers to adherence described in the literature reviewed for this report were lack of infor-
mation and skills as they pertain to self-management, difficulty with motivation and self-efficacy, and
lack of support for behavioural changes.

These barriers were especially significant for those interventions intended to change habits and/or
lifestyles, but also affected medication use. WHO acknowledges the necessity of supporting patients’
efforts at self-management. Many researchers are working to develop or improve and disseminate self-
management guidelines.

Global changes in the delivery of health services and shrinking health care budgets have also con-
tributed to a need for patients to become more able to manage their own treatments. The develop-
ment of self-management interventions aimed at improving motivation and adherence, based on the
best available evidence, will help to fill this need. This work can support efforts by patients’ organiza-
tions to engage and support their members.

Increasing the impact of interventions aimed at patient-related factors is essential. There is a wealth of
data from the behavioural sciences demonstrating the efficacy of specific strategies. Although it is well
known that education alone is a weak intervention, many interventions continue to rely on patient edu-
cation to encourage patients to adhere to their treatment. Patients need to be informed, motivated and
skilled in the use of cognitive and behavioural self-regulation strategies if they are to cope effectively
with the treatment-related demands imposed by their iliness. For the effective provision of care for
chronic conditions it is necessary to activate the patient and the community who support him or her
(135).

A continuous effort is being made to improve the provision of information to patients, but motivation,
which drives sustainable good adherence, is one of the most difficult elements for the health care sys-
tem to provide in the long term. Although health professionals have an important role in promoting
optimism, providing enthusiasm, and encouraging maintenance of health behaviours among their
patients (136), the health systems and health care teams experience difficulties in constantly motivating
patients with chronic conditions. These difficulties have led to an increased interest during the past
decade, in the role of community-based educational and/or self-management programmes aimed at
the creation and maintenance of healthy habits, including adherence to health recommendations.
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Many studies have reported institutional changes in costs following changes in adherence rates. Some
studies have shown that initial investments in interventions to enhance adherence are fully recovered
within a few years and recurrent costs are fully covered by savings. These “cost-saving interventions” are
firmly linked to the prevention of disease relapses, crises and/or complications.

From a societal point of view, most interventions aimed at enhancing adherence have been shown to result
in cost-savings, due to the improvement in patients’ quality of life, indirect costs avoided and increased
productivity. Such savings are not reflected in economic studies with an institutional perspective.

1. Diabetes

Diabetes is a typical chronic disease that demonstrates the need for integrated and multifaceted
approaches to achieve good control. AlImost any intervention designed to improve metabolic control in
diabetic patients, or to delay the onset of complications does so by supporting patients in developing
appropriate self-management behaviours. Interventions to enhance adherence in patients with diabetes
benefit from a comprehensive and multifactorial approach to providing better control of the disease.

For example, a systematic review by Renders and colleagues (7), of interventions to improve the man-
agement of diabetes mellitus in primary care, conducted in outpatient and community settings,
analysed 41 heterogeneous studies of multifaceted intervention strategies. Some of these studies were
targeted at health professionals, others at the organization of care, but most of them targeted both. In
15 studies, patient education was added to the professional and organizational interventions.The
reviewers concluded that multifaceted professional interventions can enhance the performance of
health professionals in managing diabetic patients. Organizational interventions that improve regular
prompted recall and review of patients can also improve diabetes management. In addition, the inclu-
sion of patient-oriented interventions can lead to improved health outcomes for the patients. Nurses
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can play an important role in patient-oriented interventions, through patient education and facilitating
adherence to treatment.

A recent meta-analysis has shown that education about self-management improves glycaemic levels
at immediate follow-up, and increased contact time increases this effect. However, the benefit declines
1-3 months after the intervention ceases, suggesting that learned behaviours change over time (2),and
that some additional interventions are needed for maintaining them.

In a study in Switzerland, Gozzoli et al. estimated the impact of several alternative interventions for
improving the control of complications of diabetes (3). They concluded that the implementation of
multifactorial interventions, including improved control of cardiovascular risk factors, combined with
early diagnosis and treatment of complications of diabetes, could save both costs and lives.

Nurse case-management (4-6), disease management (7,8) and population-based management (9) have
all resulted in better adherence to recommended standards of care, sometimes with impressive clinical
and economic outcomes. Moreover, the Chronic Care Model (CCM), a systematic approach to improving
the quality of care for persons with chronic diseases, has shown promising results (70,77).

Positive results have also been reported from the United States by the Diabetes Roadmap of Group
Health Cooperative of Puget Sound (GHC), an HMO serving about 400 000 people in western
Washington state, which uses the strategy of population-based management of care to improve care
and outcomes for its 13 000 diabetic patients (9). Population-based care uses guidelines, and epidemio-
logical data and techniques to plan, organize, deliver and monitor care in specific clinical sub-popula-
tions such as patients with diabetes. This support programme is aimed at helping primary care teams to
improve their ability to deliver population-based diabetes care. Based on an integrated CCM, the pro-
gramme includes an on-line registry of diabetic patients, evidence-based guidelines for routine dia-
betes care, improved support for patient self-management and practice re-design including group vis-
its. Also, members of a decentralized diabetes education team see patients jointly. Preliminary outcomes
show that retinal screening rates have increased from 56% to 70%, renal screening rates from 18% to
68%, foot examination rates from 18% to 82% and patients being tested for glycosylated haemoglobin
from 72% to 92%. The cost of care for the entire population of diabetic patients has decreased by 11%.

Most studies that reported cost-savings used a systematic approach to disease management (8,12).
More research is needed to assess the cost-effectiveness of interventions aimed at improving adher-
ence rates (13).

2. Hypertension

In patients with hypertension, adherence to treatment recommendations has a major impact on health
outcomes and the costs of care. Some of the better recognized determinants of adherence to antihyper-
tensive therapy are related to drug treatment such as drug tolerability and regimen complexity. Thus,
reduced side-effects, fewer daily doses of antihypertensives, monotherapies and fewer changes in anti-
hypertensive medications have all been associated with better adherence (74-16).

In a landmark study conducted by Morisky et al. (17), patients were assigned to three adherence-pro-
moting interventions: physician counselling, family support for monitoring pill taking, group sessions
with a social worker or to a control group.The 5-year analysis showed a continuing positive effect on
appointment-keeping, weight control and blood-pressure control in the intervention groups.The all-
cause life table mortality rate was 57.3% less for the intervention group than for the control group and
the hypertension-related mortality rate was 53.2% less.The results from this longitudinal study provide
evidence to support the use of adherence-enhancing interventions in patients with hypertension.

Another study used an educational programme to emphasize the importance of proper treatment. In
the intervention groups, the systolic and diastolic blood pressure of both men and women decreased



despite the 5-year increase in age; moreover, hypertension was better controlled after the programme
(24.8% baseline; 39.7% at the end of the study), and substantial decreases in deaths due to cardiovascu-
lar disease were reported (18).

Another intervention that has shown promising results is home recording of blood pressure. For exam-
ple, one study showed that in patients who initially showed poor compliance, there was an increase in
compliance from 0 to 70% after self-measuring of blood pressure was introduced. The authors conclud-
ed that self-recording of blood pressure may be of value in patients with unsatisfactory blood-pressure
responses in whom poor compliance is suspected (79).

Other studies have shown that care of patients by specially trained nurses resulted in increased adher-
ence (20-22) and compelling evidence for the efficacy of brief, nurse-administered behavioural coun-
selling comes from a study of 883 patients of physicians in Great Britain (27). Another study also showed
that adherence to hypertension therapy would benefit from intervention by nurses (22).

Finally, Bogden et al. (23) tested the effect of physicians and pharmacists working together as a team on
patients with uncontrolled hypertension. In a randomized, controlled trial, 95 adult patients with hyper-
tension (more than twice as many patients in the intervention group as in the control group) attained
blood pressure control.

3. Asthma

A systematic review by the Cochrane Airways Group has shown that training patients in asthma self-
management which involves self-monitoring of either peak expiratory flow or symptoms, coupled with
regular medical review and a written action plan appeared to improve health outcomes for adults with
asthma. In addition, self-management education reduced hospitalizations, visits by the doctor, un-
scheduled visits to the doctor, days off work or school and nocturnal asthma. Finally, training pro-
grammes that enabled people to adjust their medication using a written action plan appeared to be
more effective than other forms of asthma self-management and significant improvements in lung
function were achieved (24).

The Cochrane Airways Group has also shown that non-comprehensive approaches such as the use of
limited education about asthma (information only) do not appear to improve health outcomes in adults
with asthma although perceived symptoms may improve (24).

Therefore, patient education and self-management should be integral components of any plan for
long-term control of asthma. In particular, economic appraisals of asthma self-management pro-
grammes have shown them to be cost-effective both in terms of direct costs (mainly averted hospital-
izations and reduced emergency department use) and in terms of indirect costs (e.g. productivity losses
and missed school days). The cost-benefit ratios are between 1:2.5 and 1:7. Ratios are even better in pro-
grammes directed at high-risk groups and patients with severe asthma (25-27). Some examples of stud-
ies that reported net cost-savings are described below.

The Open Airways programme of six 1-hour monthly sessions instructed low-income parents of 310
urban children with asthma in the management steps to be taken both by the children and their par-
ents.The programme found that 44% of the parents lacked confidence in their ability to manage asthma
attacks, believing they should take their children to the hospital emergency department for all episodes,
whether mild or severe. Compared to a control group, participation in the Open Airways programme
reduced emergency department visits and hospitalizations for asthma among those who had been hos-
pitalized during the previous year by half, resulting in savings of US 11.22 for every dollar spent (28).

An Italian study evaluated two structured educational programmes on asthma.The study found that
the savings per patient in terms of reduced morbidity were US 1894.70 (for the intensive programme
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(IP)) and US 1697.80 (for the brief programme (BP)). The net benefit was US 1181.50 for IP and US
1028.00 for BP and the cost-benefit ratio per dollar spent was 1:2.6 for IP and 1:2.5 for BP (29).

In a programme at Henry Ford Hospital in Detroit, Michigan, in 1986-1987 involving three, 1-hour, edu-
cation sessions in small groups, a registered nurse taught patients about the importance of medication
adherence, methods to control and prevent asthma attacks, relaxation exercises and smoking cessation.
For just US 85 per person in annual programme costs, this intervention reduced the cost of emergency
department visits by US 623 per person during the following year. The programme also reduced the
number of days on which the activity of participants was limited because of asthma by 35% compared
to a control group (30).

In Germany a structured intervention programme produced net benefits of DM 12 850 (in 1991 DM) per
patient within 3 years. Within the health care sector, the net benefits were DM 5 900. Within 3 years, the
paying bodies saved DM 2.70, and society as a whole saved DM 5.00 on each DM spent on the pro-
gramme (cost-saving ratios 1:2.7 and 1:5). The authors concluded that the intervention produced net
monetary benefits. This result was stable even when tested with different outcome measures. Such a
programme is therefore worthwhile, not only for its demonstrated medical benefits, but also for its eco-
nomic savings (37).

In a study in the United States, adult patients with asthma learned self-management skills in seven 90-
minute, group sessions at Ohio University in Athens, Ohio. Participants were asked to keep a weekly
record of peak flow rates and of any attacks they experienced. They also kept a workbook to record the
information that was later used to calculate costs and benefits. At a programme cost of US 208 per
patient, annual asthma-related costs for each patient were reduced by an average of nearly US 500 in
the year following the programme, primarily from reductions in hospitalizations and work absences.The
researchers have also adapted an individualized intervention for use in doctors'surgeries (32). The sub-
sequent economic evaluation of this study showed that the programme was beneficial, reducing the
cost of asthma to each patient by US 475.29.The benefit came primarily from reductions in hospital
admissions (reduced from US 18 488 to US 1538) and income lost as a result of asthma (reduced from
US 11 593 to US 4 589).The asthma self-management programme cost US 208.33 per patient. A compar-
ison of the costs of the programme with the benefits produced a 1:2.28 cost-benefit ratio, demonstrat-
ing that the programme more than paid for itself (33).

The Harvard Community Health Plan, a large staff-model HMO, reduced the annual rate of paediatric
emergency-department admissions related to asthma by 79% and hospital admissions by 86% using a
single outreach nurse for 8 hours per week. In addition to instructing patients in asthma management,
medications, triggers, and the use of inhalers and peak-flow meters, the nurse maintained regular tele-
phone contact with the families to ensure compliance with individualized treatment plans. Patients par-
ticipated for between 6 months and 2 years. At a cost of just US 11 115 per year, this intervention saved
approximately US 87 000 in 1993 dollars (34).

In the Wee Wheezers programme, four small-group sessions of about 2 hours each were conducted to
instruct parents of children under the age of 7 years how to help their children manage asthma attacks,
communicate with health professionals, and promote the psychosocial well-being of the family unit.
The last two sessions included 45 minutes of direct instruction for children aged 4-6 years. On average,
the children reported 0.9 fewer sick days and 5.8 more symptom-free days, and their parents reported
4.4 more nights of uninterrupted sleep during the month preceding the follow-up questionnaire. The
programme cost approximately US 26 per child (35).

To sum up, best practices in asthma control and in enhancement of adherence must include and re-

inforce the links between education and self-management. Not surprisingly, there is high quality evi-

dence to support the efficacy and cost-effectiveness of guided self-management plans. Furthermore,
WHO 2003 42] most studies have reported net cost-savings.
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Asthma is a chronic, inflammatory disease of the airways that has dramatically increased in incidence
over the past 15 years in both developed and developing countries. The global burden of asthma is
considerable. Its effects include reduced quality of life, lost productivity, missed school days, increased
health care costs, the risk of hospitalization and even death (7).

Although effective treatments that have been shown to dramatically reduce asthma morbidity are
available, they are effective only when properly used by patients. Because human behaviour is the nec-
essary interface between good therapies and therapeutic effectiveness, both clinical researchers and
clinicians should understand the factors associated with patient adherence. This chapter discusses
adherence issues in asthma, with a particular focus on adherence to preventive therapy, such as inhaled
corticosteroids (ICSs). The prevalence of nonadherence to preventive therapy and patient factors associ-
ated with nonadherence are reviewed. Finally, we suggest some directions for future field research.

1. Defining nonadherence to asthma therapy

Assessing and understanding patient adherence in the management of asthma requires an apprecia-
tion of the diversity and complexity of adherence behaviour. Adherence to medication can be defined
as the degree to which use of medication by the patient corresponds with the prescribed regimen.
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Patients who regularly and consistently follow the prescribed regimen demonstrate adherent use.
Adherence to medication is not a dichotomy, however, and patients can demonstrate a wide variety of
patterns of medication use.The efficacy of asthma therapies can be modulated by these adherence pat-
terns in several ways.

The most obvious form of nonadherence is chronic under-use, i.e. the patient consistently uses less
medication than is prescribed. Chronic under-treatment of asthma may lead to poor control of symp-
toms and greater reliance on pro re nata (PRN) treatments for the relief of acute asthma symptoms.

Patients may also have an erratic pattern of adherence, in which medication use alternates between
fully adherent (usually when symptomatic) and under-use or total non-use (when asymptomatic).
Patients with erratic adherence may present for treatment of acute asthma although they apparently
adhere completely to their prescribed regimen. Some patients relying solely on inhaled beta-agonists
for symptom relief may be prone to over-use during acute bronchospasm. This may cause a patient to
delay seeking care, or lead to complications associated with excessive use of beta-agonists (2).

Patients may exhibit a different pattern of adherence to each of the various medications prescribed for
the management of their asthma. For example, a patient may under-use the prescribed prophylactic
anti-inflammatory (“controller” or “preventer”) medications while remaining appropriately adherent to
the regular taking of the beta-agonist. Adherence to an asthma action plan that outlines how and when
both controller and reliever medications should be taken and when to seek urgent care has been
shown to be one of the most effective forms of asthma self-management (3). Finally, in order for med-
ications delivered by metered dose inhaler (MDI) to control asthma optimally, the patient must adhere
to the instructions for correct MDI use, or use an MDI spacer. Although MDI adherence has rarely been
assessed in clinical or research settings, those studies that have examined patterns of MDI use by
patients have suggested that poor technique is widespread (resulting both from inadequate instruction
and patients’ forgetfulness), and that improved MDI adherence can influence asthma management (4).

2. Rates of adherence to inhaled corticosteroids and other drugs for the
prevention of asthma

Extensive research conducted in Australia, Canada, the United Kingdom, the United States and else-
where has found that nonadherence with asthma therapy is widespread, and is a significant risk factor
for asthma morbidity and mortality. Because of the limited sensitivity and specificity of self-reported
measures of adherence (5), some of the most convincing studies have used objective measures, such as
pharmacy databases, medication measurement and electronic medication monitors to assess adher-
ence behaviour.

Conservative estimates indicate that almost half of the prescription medications dispensed yearly are
not taken as prescribed (6). The real-life response to a clinician’s prescription of preventive therapy will
include a range of undesirable patient behaviours, including a failure to fill the initial prescription, errat-
ic use or under-use of therapy, and premature discontinuation of therapy. Studies indicate that primary
nonadherence (not filling initial prescriptions) ranges from 6-44% (7-12).

Even when patients fill prescriptions for asthma medications, studies of secondary nonadherence (rates
of medication use) suggest that long-term rates of adherence to preventive therapies (e.g. controller or
preventer medications) among adult patients are often poor. Spector et al. (13), one of the first inves-
tigative teams to use an electronic medication monitor to examine adherence to MDI-delivered med-
ications, followed 19 adult asthmatic patients using an anti-inflammatory drug for 12 weeks. Patients
adhered to the four-times-daily regimen for a mean of 47% of the days, with a range of 4.3% to 95%.
Patients were also asked to maintain asthma diaries as part of this study, and a comparative analysis of
electronic data and diary data found that subjects over-reported their appropriate use of medication in



their diaries more than 50% of the time. In a similar study, Mawhinney et al. (74) studied adherence in
adult asthmatic patients over a 3-4 week period. Adherence to the medication as prescribed was
observed, on average, for 37% of the days, and under-use on more than 38% of the days monitored.
Yeung et al. (15) used an electronic monitor to follow patients’ use of inhaled corticosteroids over a peri-
od of 2-3 weeks. When patients were aware that they were being monitored, 60% of them were fully
adherent, 20% were partially adherent (taking just 70% of the prescribed dose) and 20% were totally
nonadherent. However, when patients were unaware of the monitoring, 6 out of 11 took between 30%
and 51% of the prescribed doses.

Several studies have suggested that patients from low-income, ethnic-minority groups (primarily
African American) in developed countries may have lower rates of adherence to asthma therapy. Celano
et al. (16) examined adherence to anti-inflammatory medication delivered by MDI in low-income, urban,
primarily African American children with asthma. Adherence to treatment administered by MDI was
estimated by weighing canisters and calculating the ratio of the number of puffs used over the study
period to the number of puffs prescribed. Estimated MDI adherence in this study was 44% for all partici-
pants and only12% of the children had rates above 75%.In a group of 80 asthma patients, treated
under the Medicaid scheme, who were repeat users of the emergency department or overnight hospi-
talization, only 46% had been prescribed ICSs and only 43% had a written action plan (77). Less than
half of children with asthma living in Tennessee, receiving treatment funded by Medicaid, had a pre-
scription for oral corticosteroids filled following an emergency department visit or a period of hospital-
ization for asthma (78).

Low rates have also been reported from studies that used different measurement systems. Coutts,
Gibson and Paton (79) in the United Kingdom published the first study to examine children’s adherence
to anti-inflammatory therapy using an electronic medication monitor that recorded and stored the date
and time of each use. Children (aged 9-16 years) were monitored for 2-6 months and asked to maintain
asthma diaries as well as to use the monitored inhaler. Despite symptomatic asthma, underuse of the
inhaled corticosteroids was observed on 55% of the study days. In a second study from the United
Kingdom, Gibson et al. (20) used electronic monitoring to evaluate the adherence of preschool children
to inhaled prophylactic medication. Median adherence was 100% on 50% of study days, and an overall
median of 77% of the prescribed doses were taken during the average 2-month monitoring period. It is
important to realize that the poor adherence observed occurred in the children of a group of parents
who had a clear understanding that adherence was being monitored, and who had been provided with
careful explanations of the importance of adherence to prophylactic medications. The authors noted
that this poor adherence might reflect persistent misunderstandings or concerns about the side-effects
of the medications.

Jonasson et al. (21) reported from Sweden on adherence to inhaled budesonide administered with a
breath-driven asthma inhaler in 163 children (aged 7-16 years) with mild asthma who were participat-
ing in a randomized, double-blind clinical trial. Mean daily diary-card adherence was 93% over the 12-
week study, whereas inhaler dose-counting recorded only 77% adherence. Milgrom et al. (22), in the
United States used electronic monitors to study the adherence of school-aged children to inhaled corti-
costeroids. The participants were unaware of the function of the electronic device. Diary-card data
showed that patients reported taking all doses on a median of 54% of study days and at least one dose
on 97% of study days. However, electronic records of inhaled corticosteroid use showed a median of
only 5% of study days on which all inhaled corticosteroid doses were taken and a median of 58% of
days on which at least one dose was taken.The participants skipped all inhaled corticosteroid doses on
a median of 42% of days and almost half of them missed their inhaled corticosteroids completely for
more than a week at a time.
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3. Forms of nonadherence

Understanding patient nonadherence to ICS therapy requires the recognition that there are different
forms of nonadherent behaviour with diverse contributory factors. Careful clinical interviewing can
reveal these problems and set the stage for identifying appropriate strategies for ameliorating them.

Erratic nonadherence. Perhaps the form of nonadherence that is most common and most acknowl-
edged by patients and providers is doses missed because of forgetfulness, changing schedules or busy
lifestyles. Patients who exhibit erratic nonadherence understand their prescribed regimen and would
often like to adhere appropriately. However, they find it difficult to comply because the complexity of
their lives interferes with adherence, or because they have not prioritized asthma management.
Patients who have changing work schedules or chaotic lifestyles may have difficulty establishing the
habit of a new medication regimen. For some patients Monday-Friday adherence presents no problem,
but weekends or holidays disrupt medication routines. Strategies to improve erratic adherence centre
on simplification of the regimen (e.g. once-a-day dosing), establishing new habits through linking (e.g.
keeping the MDI next to the toothbrush) and cues and memory aids (e.g. pill organizers).

Unwitting nonadherence. Many patients may be inadvertently nonadherent to the prescribed therapy
because they have failed to understand fully either the specifics of the regimen or the necessity for
adherence. Studies have found that patients frequently forget instructions given to them by a physician
during a clinic visit (23). MDls, unlike pill bottles, do not usually have attached labels with dosing
instructions. In asthma management it is common for patients to misunderstand the difference
between PRN medication and daily medication. Or, they may interpret the prescription for “ICS twice
every day”as meaning “ICS twice every day — when you have symptoms”

Patients may overuse their inhaled beta-agonist because they have never been given clear guidelines
for when and how to adjust controller medications or seek medical assistance when asthma control
worsens. The ubiquity of unwitting nonadherence is illustrated by the findings of a study by Donnelly et
al. (24).The investigators interviewed 128 Australian parents of children with asthma about their knowl-
edge about the disease, attitudes, beliefs and knowledge of asthma medications. Only 42% of parents
had a basic understanding of the mode of action of beta-agonists, 12% for methylxanthines, 12% for
cromoglycate and 0% for inhaled corticosteroids. Approximately half of the parents reported that sodi-
um cromoglycate and inhaled corticosteroids were used to prevent asthma attacks, while 40-50% were
unsure of the mode of usage. Most of the parents reported using antibiotics, antihistamines and decon-
gestants in treating their child’s asthma.The authors suggested that this poor parental understanding
of asthma medications may result from inadequate communication between doctor and patient and
this misunderstanding may contribute to the high prevalence of nonadherence to asthma treatments.

In a study in the Netherlands of adult patients with asthma and patients with chronic obstructive pul-
monary disease, Dekker et al. (25) found that 20% of the patients using pulmonary medications admit-
ted that they did not know the prescribed daily dosage. Twenty-nine per cent thought that their regular
daily medication was actually to be used “short-term” or “as needed” Only 51% correctly perceived that
their medications were to be taken regularly.

Intelligent nonadherence. Sometimes patients purposely alter, discontinue, or even fail to initiate ICS
therapy. This deliberate nonadherence is called intelligent nonadherence, reflecting a reasoned choice,
rather than necessarily a wise one (26). Patients who feel better may decide that they no longer need to
take prescribed medications. Fear of perceived short- or long-term side-effects of ICS may cause some
patients to reduce or discontinue dosing. Patients may abandon a therapy because bad taste, complexi-
ty or interference with daily life may convince them that the disadvantages of therapy outweigh the
ben-efits. Patients may find that some variation of the prescribed therapy works better than the pre-
scribed by the doctor. Given the well-documented underuse of ICS, the fact that ICS therapy is as suc-
cessful in the management of asthma as it is, suggests that many patients manage quite well with



altered or reduced doses. This deliberate nonadherence, like any other pattern of nonadherence does
not necessarily result in worsening asthma. In every clinical practice there are patients who have know-
ingly altered their prescribed therapy, yet their health professional may never discover this modifica-
tion. Regardless of the reason for nonadherence to medication, the necessary first step towards
addressing the problem is identifying it through effective, open-ended communication between
patient and provider. Only careful interviewing and active listening will equip the provider of asthma
care with the information necessary to establish and reinforce adherence to appropriate medication.
The time constraints placed on clinicians by managed care represent a serious barrier to carrying out
this recommendation.

4. Factors associated with adherence to asthma treatment

Severity of asthma. Because of the significant burden of symptoms and the risk associated with severe
asthma it would seem logical that patients with severe disease would have a greater incentive for,and
hence a greater likelihood of adhering to prescribed therapy. Conversely, it could be argued that for
some asthmatic patients more symptomatic disease is the consequence of inadequate adherence to
treatment. For example, Milgrom et al. (22) demonstrated in a study of paediatric asthmatic patients
that prednisone bursts were more common in those patients who were found by electronic monitoring
to be the least adherent to therapy with inhaled anti-inflammatory medication.

It has also been suggested that the immediate awareness of active asthma symptoms should serve as a
cue for improved adherence to medication. Mann et al. (27) tested this hypothesis by measuring the
relationship between patient adherence to four-times-daily beclomethasone and periods of increased
severity of asthma.Ten adult patients with moderate-to-severe asthma were monitored over a 9-week
period using an electronic device attached to the MDI to measure adherence to inhaled medication,
and peak flow monitoring to measure airflow obstruction. The authors concluded that compliance with
inhaled corticosteroids was not modulated by asthma severity (as measured by peak expiratory flow),
or by patient-reported symptoms.

Patients’ beliefs about inhaled corticosteroids and asthma. The relationship between beliefs about
asthma and adherence to preventive therapy was clearly illustrated in a study by Adams et al. (28).The
investigators interviewed adult patients in Wales, United Kingdom, using qualitative interviewing strat-
egies and identified three common self-perspectives among this group: asthma deniers/distancers,
asthma accepters, and pragmatics. Each of these perspectives was associated with very different beliefs
held by the patients about the nature of asthma and the use of preventive medication. This analysis
suggested that an asthmatic patient’s self-perception of his or her disease may influence his or her
adherence to preventive asthma therapy.

Parents and patients who are concerned about using corticosteroids may under-dose or discontinue
long-term use in an effort to be “steroid-sparing” Boulet (29) conducted a telephone survey of over 600
adult asthmatic patients in Canada to find out about patients’ perceptions about the role of ICS in the
treatment of asthma and the potential side-effects of this therapy. The investigators found that patients
frequently had misperceptions about the role of ICSs, even if they had recently used them. For example,
over 40% of patients believed that ICS opened up the airways to relieve bronchoconstriction, while less
than a quarter of the patients reported that ICS reduced airway inflammation. This fundamental mis-
understanding of the mechanism of ICS suggests that these patients may also have failed to under-
stand the underlying chronic inflammation that characterizes asthma and the need for preventive ther-
apy. Forty-six per cent of the patients interviewed indicated that they were reluctant to take ICS regular-
ly and only 25% of patients reported that they had discussed their fears and concerns about ICS with
their primary care provider. Misconceptions about the side-effects and long-term consequences of ICS
use were also common. However, when the true side-effects of inhaled corticosteroids were explained,
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most of the patients reported being reassured. Boulet (29) concluded that information about the safety
and usefulness of ICS does not seem to have reached many patients with asthma. This study also sug-
gests that health care providers should discuss with patients any possible concerns about ICS therapy
that might interfere with adherence.

In a similar study conducted in the United States, Chambers et al. (30) surveyed 694 largely sympto-
matic asthmatic patients aged 18-49 years who had been prescribed ICS in 1995-1996.The most
notable finding in this survey was the low level of self-reported adherence with therapy. Sixty-two per
cent of patients reported less than regular twice-daily ICS use. Thirty-six per cent of the patients
endorsed the option “some days | use it at least twice, but on other days | don't use it at all7and 22%
reported that they no longer used ICS. Four per cent of patients claimed that they had never used ICS.
Those who were less than fully adherent were asked to state their reasons for not using ICS, and the
reason most frequently cited was that they used therapy only when they believed they needed it. This
study suggests that many patients with asthma believe that their asthma is an episodic rather than a
chronic disease, and that therapy is necessary only when there is disease exacerbation.

Psychological models of disease management have suggested that adherence to medication may be
related to the patient’s perceived vulnerability to the negative consequences of illness, with an
increased sense of risk being associated with better adherence. In paediatric research, several studies
have suggested that parents who consider their children’s health to be fragile or vulnerable (whether
based on real events or not) will be vigilant and will adhere to health care recommendations. Spurrier et
al. (37) examined the relationship between the asthma management strategies used by 101 parents of
children with asthma and the perceptions of these parents of their child’s vulnerability to illness. The
study found that after controlling for the frequency and severity of asthma symptoms, those parents
who felt their child had greater vulnerability to illness were more likely to use regular preventive med-
ications, take the child to the doctor and keep him or her home from school. The authors suggested
that one possible explanation of this finding is that “parents who do not perceive their child to be med-
ically vulnerable may discontinue administering regular medication...” (31).

Regimen factors in asthma therapy. A number of studies across a range of chronic diseases have found
that certain characteristics of the prescribed treatment regimen are strongly associated with patient
adherence. In general, the longer the duration of therapy, the more frequent the dosing, and the more
complex the regimen (e.g. multiple devices or tasks), the poorer the adherence of the patient (32).
Actual or perceived side-effects of treatment and the cost of therapy can also reduce adherence levels.

In recent years considerable effort has been directed towards developing an effective and safe once-a-
day therapy for asthma because of its presumed advantage in promoting patient compliance. However,
although there is convincing evidence that doses that must be administered more than twice a day
lead to decreased adherence (19), the data are equivocal on the superiority of once-a-day dosing over
twice-a-day dosing (33-35). Adherence considerations apart, once-daily asthma therapy appears to be
preferable for most patients.Venables et al. (36) studied patient preferences in asthma therapy and
found that 61% of patients expressed a preference for once-a-day treatment, 12% preferred twice-a-day
treatment and 27% expressed no preference. While preference may not necessarily lead to improved
compliance, it may well reduce the burden of therapy and enhance the quality of life of the patients.

5. Adherence in special populations

Children. There can be great diversity among families in how medication is managed. The responsibility
for administration of medication generally shifts as a child grows, from total parental management for a
young child, to shared medication management for a school-aged child, to complete self-management
for an adolescent. Day-care providers, grandparents and siblings may assume the responsibility for the
regular delivery of asthma medication in some households. In chaotic, troubled families there may be



confusion as to who has the primary responsibility for the medication monitoring.The age at which a
child is capable of assuming responsibility for remembering to take daily medication is highly variable,
and is more a reflection of the child’s maturity and personality than his or her chronological age.In
some families children may be expected to manage their own medication early, less because the child
has demonstrated sufficient responsibility, than because the parent believes the child is old enough to
do it. For older children and adolescents, asthma management has the potential for turning into a bat-
tle in the war of independence. Research on juvenile diabetes, haemophilia and rheumatoid arthritis
has emphasized the particular vulnerability of adolescents to problems with adherence to medication
(37,38). Family conflict and a denial of disease severity in an adolescent with severe asthma should
therefore suggest a patient at a high risk for nonadherence to therapy.

Elderly patients. Some barriers to adherence to therapy are more common in older patients and warrant
particular attention in clinical management. For example, although patients of any age may forget to
take their medication, for some older patients memory difficulties may be exacerbated by other med-
ications or early dementia. In addition, older patients are often receiving treatment for several other
chronic health conditions simultaneously. The resulting polypharmacy is a well-recognized problem for
many elderly patients, presenting both pharmacological and adherence risks (39). The treatment of mul-
tiple ailments can result in complicated and burdensome medication regimens that require medica-
tions to be taken many times per day. Clinicians treating older patients for asthma should carefully
review all prescribed medications, be attentive to potential memory difficulties, and assist the patient in
integrating ICS therapy into his or her existing regimens.

Cultural differences. Culture and lay beliefs about illness and treatment can also influence the accept-
ance of asthma therapies by patients and their families. Diverse cultural beliefs can affect health care
through competing therapies, fear of the health care system or distrust of prescribed therapies.

Income. While income per se does not predict adherence, the co-variates of poverty and inner-city liv-
ing may make adherence to asthma self-management more difficult. Barriers to adherence related to
low income can include inconsistent primary health care, inability to pay for asthma medications, lack
of transport, family dysfunction and substance abuse (40-43).

In some countries, patients may not be able to afford preventive asthma therapies. Research suggests
that these cost barriers may lead some patients to treat their disease only during periods of exacerba-
tion, or to reduce their dosage to “stretch” their medication.

6. Interventions to improve adherence to asthma therapy

Haynes et al. (44) recently reviewed the results of randomized controlled trials of interventions to pro-
mote adherence to pharmacological regimens across a range of chronic diseases, including asthma,
where both adherence and clinical outcome were measured. This rigorous analysis found that over half
(10/19) of the interventions for long-term treatments reviewed were associated with significant
improvements in adherence; however, the magnitude of the improvements in adherence or clinical out-
come was generally not large. The authors concluded that successful interventions to promote adher-
ence were complex and multi-faceted and included combinations of counselling, education, more con-
venient care, self-monitoring, reinforcement, reminders, and other forms of additional attention or
supervision. Specific intervention strategies that can be used for promoting adherence to therapy are
outlined below (see also Table 1).

Educational strategies. Asthma is a complex disease and requires education of the patient and his or her
family if it is to be managed successfully. Knowledge of the regimen is necessary, but not sufficient in
itself, to ensure patient adherence. Several studies have emphasized the central role of effective com-
munication between patients and health care providers in promoting adherence (45,46).
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Written instructions about the asthma regimen that are culturally appropriate and adapted to suit the
patient’s level of literacy should be a core part of every interaction with the patient. For older patients,
comprehension and recall of information on how to take medication was shown to be significantly
improved when medication-taking instructions were clear, presented as lists rather than paragraphs,
used pictures or icons in combination with written medication instructions and were consistent with
patients’ mental representations of medication taking (47).

Self-management programmes that include both educational and behavioural components have been
developed (48). The educational formats use basic learning principles to promote adherence to asthma
therapy. Key points in the most recent set of treatment guidelines have included the following:

« education of the patient beginning at the time of diagnosis and integrated into every step of asthma
care;

« patient education provided by all members of the team;

« teaching skills for the self-management of asthma by tailoring the information and the treatment
approach to fit the needs of each patient;

« teaching and reinforcing behavioural skills such as inhaler use, self-monitoring and environmental
control;

« joint development of treatment plans by team members and patients;

+ encouragement of an active partnership by providing written self-management and individualized
asthma action plans to patients; and

+ encouraging adherence to the treatment plan jointly developed by the interdisciplinary team and the
patients.

These self-management programmes have demonstrated their effectiveness in decreasing symptoms,
school absence and emergency care as well as improving asthma knowledge. However, little is known
about the direct effects of these programmes on adherence. Future educational programmes will need
to include objective monitoring of adherence in order to examine their effectiveness in promoting it.

Behavioural strategies. Behavioural strategies are those procedures that attempt to promote adherence
behaviours directly by using techniques such as reminders, contracting and reinforcement (49). The use
of reminders has been shown to be helpful in maintaining adherence both in asthmatic children fol-
lowed in an asthma clinic and asthmatic children followed as outpatients after inpatient asthma reha-
bilitation (50,51). Providing feedback to patients regarding adherence to medication is an important
behavioural clinical strategy. Informing patients that they will be objectively monitored for adherence
has been shown to be effective in improving adherence in outpatient clinics (15), at follow-up visits
after inpatient rehabilitation (52) and in clinical trials (53). Reinforcement is an essential component of
all behavioural strategies. Reinforcement refers to any consequences that increase the probability of the
behaviour being repeated. Dunbar et al. suggested that a clinician’s time and attention to the patient
may be the most powerful available reinforcer (49). The length of time a patient spends with the clini-
cian is positively related to adherence (54). Investigators have used contracts to include the families of
asthmatic children. In this setting patients receive reinforcement from those people who are most sig-
nificant to them and most readily available at the time the health behaviour occurs (55).

Tailoring of therapy. Tailoring the therapy to the patient is a strategy that is sometimes overlooked by

health care providers.Tailoring refers to fitting the prescribed regimen and intervention strategies to

specific characteristics of the patient. It is another effective behavioural method used to improve adher-
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priority. Some examples of ways in which the therapy may be tailored include exploring the patient’s
schedule, beliefs, and preferences (56); simplifying the dosing regimen (57); altering the route of admin-
istration (58), and using adherence aids (59).

Maintenance interventions to achieve adherence. Achieving and maintaining adherence over long peri-

ods of time is difficult for both patients and clinicians. Investigators in the management of childhood
and adult asthma have developed self-management programmes to enable a patient and his or her
family to manage asthma efficiently and effectively over time in conjunction with their health profes-
sional. Self-management programmes for adult and childhood asthma have been shown to reduce
asthma morbidity and costs, and may be useful in promoting and sustaining long-term adherence to

therapy (60-63).

Table 1

Factors affecting adherence to asthma treatment and interventions for improving it,

listed according to the five dimensions and the interventions used to improve adherence

Asthma

Factors affecting adherence

Interventions to improve adherence

Socioeconomic-
related factors

Health care
team/health
system-related
factors

Condition-related
factors

Therapy-related
factors

Patient-related
factors

(=) Vulnerability of the adolescent to not taking
medications; family conflict and denial of severi-
ty of disease in adolescents (37); memory diffi-
culties in older patients; polypharmacy in older
patients (39); cultural and lay beliefs about ill-
ness and treatment; alternative medicines; fear
of the health care system; poverty; inner-city liv-
ing; lack of transport; family dysfunction (40)

(=) Health care providers' lack of knowledge and
training in treatment management and/or an
inadequate understanding of the disease; short
consultations; lack of training in changing
behaviour of nonadherent patients

(=) Inadequate understanding of the disease (29)

(=) Complex treatment regimens; long duration
of therapy; frequent doses (32); adverse effects
of treatment

(~) Forgetfulness; misunderstanding of instructions
about medications; poor parental understanding
of children’s asthma medications; patients’ lack
of perception of his or her own vulnerability to
illness (37). Patients’ lack of information about the
prescribed daily dosage/ misconceptions about
the disease and treatments (29); persistent mis-
understandings about side-effects (29); drug
abuse (40)

List-organized instructions; clear instructions
about treatment for older patients (47)

Education on use of medicines; management

of disease and treatment in conjunction with
patients (48); adherence education (58); multidis-
ciplinary care (48); training in monitoring adher-
ence; more intensive intervention by increasing
the number and duration of contacts (49)

Patient education beginning at the time of diag-
nosis and integrated into every step of asthma
care (48)

Simplification of regimens (57); education on use
of medicines (48); adaptation of prescribed med-
ications (55,56,58); continuous monitoring and
reassessment of treatment (15,52,53)

(+) Perceiving that they are vunerable to illness
(31). Self-managment programmes that include
both educational and behaviour components
(58,60); memory aids and reminders (50); incen-
tives and/or reinforcements (49); multi-faceted
interventions, including combinations of coun-
selling, education, more convenient care, self-
monitoring, reinforcement, remindres and other
forms of additional attention or supervision (44,
65-67).

(+) Factors having a positive effect on adherence; (-) factors having a negative effect on adherence.
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A group of investigators developed and tested the effectiveness of a psycho-educational self-manage-
ment programme for severely asthmatic children that was delivered in an inpatient setting (64). Patients
were admitted to the programme if they met morbidity criteria in the year prior to admission that
included a minimum of three hospitalizations, four emergency visits, four corticosteroid bursts and
agreement of the families to participate in self-management meetings.The rehabilitation intervention
included medical assessment and management, physical activity training, education about asthma for
the child and family, and a sequence of family interviews designed to facilitate home-management of the
illness and promote adherence to medication. These individuals were followed as outpatients for 4 years;
they received three to four medications concurrently and achieved a marked reduction in hospitaliza-
tion, emergency care, oral corticosteroid use and total costs of asthma by maintaining adherence, as
measured by monitoring theophylline levels at outpatient visits.

7. Discussion

Because adherence to therapy is an integral part of the effective management of asthma, all interna-
tional public health efforts to improve asthma outcomes should include educational strategies for both
patients and health care providers that target the promotion of adherence. Regular adherence to ICS
therapy is dependent on the patient’s acceptance that asthma is a chronic disease requiring preventive
treatment. Patients must also feel that the prescribed therapy is effective in achieving the desired treat-
ment goals and is safe for long-term use. Several studies have confirmed that the beliefs that patients
hold about their asthma and the therapy prescribed for it are closely associated with the likelihood of
adherence.When patients do not perceive that their asthma is chronic or that it requires preventive
treatment, adherence with therapy is generally episodic.

Effective communication between patients and providers has been identified as having an important
influence on patients’ adherence. Most health professionals lack the training to change the behaviour of
nonadherent patients. Educational efforts sponsored by both public and private sources are needed to
improve the communication skills of health professionals so as to promote adherence to the treatments
recommended for asthma.

Limited evidence from studies of adherence to asthma therapy among immigrant populations in devel-
oped countries suggests that use of alternative medicine and lay beliefs may significantly reduce adher-
ence to therapy. Watson and Lewis (68) reported that inhaled corticosteroids were available in only

15 of 24 countries surveyed in Africa and Asia, and when available the median (range) cost of a 50 pg
beclomethasone inhaler was 20% (6.8-100%) of the average local monthly income. Additional research
is needed on the rates of adherence and barriers to adherence in developing countries.

Guidelines on the management of patients with asthma may be modified in the future following the
development of accurate and affordable systems for monitoring anti-inflammatory medication. By
objectively evaluating the adherence of symptomatic patients, those who are nonadherent may be
identified, appropriately treated and counselled in an accurate, efficient and cost-effective manner (69).

8. Conclusions

Nonadherence to regimens for asthma treatment may have several causes including inadequate knowl-
edge and skill on the part of the patient, and inadequate awareness of the problem, or lack of skill to
address it, on the part of the health professional. Patients must have a basic understanding of their ill-
ness and its treatment if we are to expect even minimal adherence. Achievement of adherence requires
considerable effort from both the patient and caregiver.To perform the daily tasks necessary for suc-
cessful control of their asthma, patients must be well motivated and convinced that their own behav-
iour will result in improved health, a concept referred to as self-efficacy. Simply giving information to



patients is unlikely to change behaviour; health care providers must understand the psychological prin-
ciples that underlie self-management training and comprehend that motivating patients requires more
than informing them briefly about the prescription that has just been written. At the core of these prin-
ciples is the need to establish treatment goals that can be embraced both by health professionals and
patients in a partnership that requires regular and reciprocal communication. Patients will not perform
the work necessary to achieve goals they do not understand or do not view as necessary and important.
Once appropriate goals have been established, most patients require assistance in determining how to
evaluate their changing symptoms and how to use their written action plan to make effective decisions

about daily self-management behaviour.
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In most parts of the world, the majority of cancer patients suffer an advanced stage of the disease,

which unfortunately is not responsive to curative treatment. Nearly 75% of patients with advanced can-

cer experience pain, very often in conjunction with many other symptoms, such as asthenia, anorexia
and malnutrition, skin problems, dry mouth or thirst, constipation, nausea or vomiting, anxiety, low

mood, depression, confusion and sleeplessness (7,2). For such patients, the only available management
is palliative care, which focuses mainly on pain relief (3).

Palliative care is an approach that improves the quality of life of patients through the prevention and
relief of suffering. To meet the multiple and varying needs of the patients, it is believed that the care

should be holistic, multidisciplinary, and family — as well as patient — centred. The aims of palliative care

are achieved by:

providing relief from pain and other distressing symptoms;

affirming life and regarding dying as a normal process;

intending neither to hasten nor to postpone death;

integrating the psychological and spiritual aspects of patient care;

offering a support system to help patients live as actively as possible until death;

offering a support system to help the family to cope during the patient’s iliness and during
bereavement;

using a team approach to address the needs of patients and their families, including bereavement
counselling, if indicated;

enhancing quality of life, and possibly also positively influencing the course of iliness; and
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« starting palliative care early in the course of illness, in conjunction with other therapies that are
intended to prolong life, such as chemotherapy or radiation therapy, and including those investiga-
tions needed to better understand and manage distressing clinical complications (4).

Palliative care is still a neglected area worldwide and several million cancer patients suffer needlessly
every day as a result (5). Most cancer patients in developing countries receive inadequate palliative
care and less than 10% of the resources committed to cancer control in these countries are available to
them (7). Palliative care remains far from satisfactory, mainly because of:

+ an absence of national policies on cancer pain relief and other aspects of palliative care;
« the lack of education for health care providers, policy-makers, administrators and the general public;

« the concern that the medical use of morphine and related drugs will fuel the problem of drug abuse
in a community and result in increased restrictions on prescription and supply;

« limitations on the supply and distribution of the drugs needed for the relief of pain and other symp-
toms, particularly in developing countries;

« restrictions imposed by the adoption of regional, district or hospital formularies, which contain insuf-
ficient drugs for the control of pain and other symptom:s;

« the shortage of professional health care workers empowered to prescribe analgesics and other drugs
for palliative care; and

« the lack of financial resources for research and development in palliative care (7).

Pain relief is a key component of a comprehensive palliative care programme. Relief from cancer pain
can be achieved in about 90% of patients, but unfortunately pain is often poorly managed.Pain relief
may be achieved by drug use, but may also include various other means: psychological approaches,
pathological processes (e.g. nerve degeneration) and modification of daily activities. The pharmacologi-
cal approach to the palliative care of cancer patients uses a variety of drugs for managing symptoms.
These include non-opioid analgesics (mild analgesics and nonsteroidal anti-inflammatory drugs), opi-
oids for moderate to severe pain, ulcer-healing drugs, antispasmodics, corticosteroids, bronchodilators,
laxatives, antiemetics, antifungals, antidepressants and hypnotics among others.

Data from studies by Miaskowski, Du pen and Ward et al. (6-8) indicate that one of the main factors
contributing to the undertreatment of cancer pain is the patients’ lack of adherence to the therapeutic
regimen.The study by Ward et al. (8) showed that a third of the patients they monitored delayed or
omitted many prescribed doses. This reflects the fact that patients often take their doses at intervals
longer than those prescribed, commonly longer by hours, but sometimes by days and occasionally by
weeks. The clinical and economic consequences of these lapses in dosing are uniquely difficult to meas-
ure due to the complexity of treatment and the severity of disease.

Because more than 90% of palliative care is provided on an outpatient basis, it is critically important for
clinicians to know how their patients adhere to their regimen for analgesics or other palliative thera-
pies, and if possible, they should also know which effective interventions are available for improving
adherence.The aim of this chapter is to summarize the available literature on adherence to palliative
care and provide answers to some of these questions.



1. Definitions and epidemiology of adherence

Published studies were considered for inclusion here if they reported relevant epidemiological or eco-
nomic data on adherence to one of the therapies usually used in palliative care. A search on adherence
to cancer palliative care was made using Medline (1990-2002). Some reviews and reports from interna-
tional and national organizations were also included.The search retrieved only studies that evaluated
adherence to pain relief in palliative care.

Adherence was usually not explicitly defined in the articles retrieved, but referred to generally as
“patients following medical recommendations” In operational terms, the variables of adherence were

defined as:“not filling a prescription;“not taking medication’“errors in dosage;“reducing medication’
“taking extra medication” and “taking additional nonprescribed medication” (6,7,9,10).

The studies reviewed here used several different methods to estimate the adherence of patients to
their medication. These methods, which can be used either separately or in combination, include review
of medical records, patient self-report, family report, residual pill counting, electronic measurement
devices, prescription refill rates, biological markers in serum or urine, assays to quantify medications or
their metabolites and therapeutic outcome (6,9).

Few studies have provided data on the level of adherence of oncology patients to their pain relief, and
the methods used to calculate adherence rates were not always described. Zeppetella et al., reported
that 40% of patients with cancer adhered to pain relief drugs (9). Miaskowski et al. reported adherence
rates for opioid analgesics. Cancer patients prescribed relief on an around-the-clock basis took an aver-
age of 88.9%, whereas those who were prescribed relief on an as-needed basis had an adherence rate of
about 24.7% (6). Du Pen et al. reported that adherence of oncology patients to their prescribed opioid
therapy was between 62% and 72% (7) and Ferrell et al. reported a mean adherence rate of 80% (70).

2. Factors and interventions affecting adherence

Nonadherence is a problem that has many determinants; the responsibility for adherence has to be
shared by health professionals, the health care system, the community and the patients. Many studies
have identified the factors affecting adherence, and these were grouped into five dimensions: socioeco-
nomic-related factors, health care team-/health system-related factors, condition-related factors, treat-
ment-related factors and patient-related factors, as shown in Table 2.

Many factors, such as lack of knowledge about pain management (5,77), misunderstanding instructions
about how to take drugs(9), complex treatment regimens (9), anxiety about adverse effects (12), inade-
quate understanding by health professionals of drug dependence (73) and long distance from the treat-
ment setting, among many others, have been shown to be significant barriers to adherence, and should
be taken into account when developing interventions.

Several interventions have been designed to improve adherence to medications for the relief of cancer
pain.Some of them target specific factors as described below:

* Patient cooperation. This is achieved by educating the patient about pain and the management of side-
effects, and encouraging the active participation of the patient in his or her own pain treatment (9).

* Therapeutic relationship. Good relationships between health professionals and patients should be
encouraged (74).

« Simplification of regimens. The use of once-daily, or at most twice-daily, preparations is desirable wher-
ever possible (9).

« Adaptations of prescribed medications. The patient should agree on a medication formulation and medication 61
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should be chosen not only for the clinical indication, but also to suit the patient, taking into account his or
her lifestyle and preferences (15).

« The role of home care nurses. Home care nurses can play an important role in educating patients and
their families about pain management, in administering medications and providing support and
counselling (76-18).

Failure to address the barriers affecting pain management may lead to therapeutic failure and poor
quality of life for the patient.

Table 2

Factors affecting adherence to palliative care for cancer and interventions for improving

it, listed by the five dimensions and the interventions used to improve adherence

Cancer

Factors affecting adherence

Interventions to improve adherence

Socioeconomic-
related factors

Health care
team/health
system-related
factors

Condition-related
factors

Therapy-related
factors

Patient-related
factors

(<) Long distance from treatment setting

(=) Lack of knowledge of health professionals
about pain management; inadequate under-
standing of drug dependence by health profes-
sionals (5); health professionals’ fears of investi-
gation or sanction (19); poor delivery of care
education to the patient (20); poor delivery of
care education to family and caregivers (20);
reluctance of health professionals to prescribe
opioids for use at home (20)

(+) Good relationship between patient and
physician (14)

(<) Nature of the patient’s illness; poor under-
standing of the disease and its symptoms

(=) Complex treatment regimens; taking too
many tablets (9); frequency of dose; having no
treatment instructions (9); misunderstanding
instructions about how to take the drugs (9);
bad tasting medication; adverse effects of treat-
ment (9); inadequate treatment doses; perceived
ineffectiveness (9) unnecessary duplicate pre-
scribing (9)

(+) Monotherapy with simple dosing schedules (9)

(<) Forgetfulness (9); misconceptions about pain
(11,12); difficulty in taking the preparation as pre-
scribed (9); fear of injections (11); anxieties about
possible adverse effects (12); no self-perceived
need for treatment (9,21); feeling that it is not
important to take medications (9,21); undue anx-
iety about medication dependence (77); fear of
dependence (74); psychological stress

Optimizing the cooperation between services;
assessment of social needs (3); family prepared-
ness (3); mobilization of community-based
organizations

Training of health professionals on adherence
(20); pain education component in training
programmes (13); support to caregivers; multi-
disciplinary care; follow-up consultation by
community nurses (20); supervision in home
pain management (20); identification of the
treatment goals and development of strategies
to meet them

Education on use of medicine (11)

Simplification of regimens (75); education on use
of medications (9); giving clear instructions (9);
clarifying misunderstandings about the recom-
mendation of opioids; patient-tailored prescrip-
tions (9,15); continuous monitoring and reassess-
ment of treatment; assessment and manage-
ment of side-effects; coordination of prescribing
9)

Interventions to redress misconceptions about
pain treatment and to encourage dialogue about
pain control between patient and oncologist
(9,11); exploration of fears (e.g.about depend-
ence) (9,11); assessment of psychological needs
(3); education on use of medications (71); behav-
ioural and motivational intervention (11); good
patient-provider relationship (74); self-manage-
ment of disease and treatment (11,16-18); self-
management of side-effects (16-18)

(+) Factors having a positive effect on adherence; (-) factors having a negative effect on adherence.



3. Conclusions

Definitions and measurements of adherence vary widely; this prevents comparisons being made
between studies and populations. There is little information on the adherence to palliative treatment of
patients with cancer, and it covers only treatments for relief of pain. The available information reports
adherence rates ranging from 24.7% to 88.9%. A general programme of palliative care must include the
management of adherence in order to improve the effectiveness of the interventions and ensure an
acceptable quality of life for this group of patients.

More research on adherence to palliative care is required in the following areas:
- epidemiology of adherence, especially to medicines other than those for pain relief;

- determination of the most appropriate methods and definitions for the measurement of adherence
to analgesic medications;

- determining the additional factors that contribute to a patient’s level of adherence to all required
therapies; and

- studies evaluating interventions to improve adherence to all required therapies.
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