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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 (1) 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 dis-

cussed, 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 plan-

ning, and for ensuring that changes in health outcomes can be attributed to the recommended regi-

men. 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 variety 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 (10). Other subjective means for measuring adherence include standardized, patient-

administered questionnaires (11). 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 (13).

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 (14), 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).
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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 “poor” 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 poli-

cy 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 (15).

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 (16).

The goals of the provider or researcher, the accuracy requirements associated with the regimen, the

available resources, the response burden on the patient and how the results will be used should also be

taken into account. Finally, no single measurement strategy has been deemed optimal. A multi-method

approach that combines feasible self-reporting and reasonable objective measures is the current state-

of-the-art in measurement of adherence behaviour.

3. References
1. Sabate E. WHO Adherence Meeting Report. Geneva,World Health

Organization, 2001.

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

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

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

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

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

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

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

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

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

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

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

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

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

15. Vitolins MZ et al. Measuring adherence to behavioral and medical interven-
tions. Controlled Clinical Trials, 2000, 21:188S-194S.

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



WHO 2003 20 ❘



Chapter IIC H A P T E R  I I

The magnitude of the problem 
of poor adherence
1. A worldwide problem of striking magnitude 24

2. The impact of poor adherence grows as the burden 
of chronic diseases grows worldwide 24

3. The poor are disproportionately affected 25

4. References 30

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% (17,18). The magnitude and impact of poor adherence in

developing countries is assumed to be even higher given the paucity of health resources and inequities

in access to health care.

For example, in China, Gambia and the Seychelles, only 43%, 27% and 26%, respectively, of patients

adhere to their antihypertensive medication regimen (19–22). In developed countries, such as the

United States, only 51% of the patients treated for hypertension adhere to the prescribed treatment

(23). Data on patients with depression reveal that between 40% and 70% adhere to antidepressant

therapies (24). In Australia, only 43% of the patients take their asthma medication as prescribed all the

time and only 28% use prescribed preventive medication (25). In the treatment of HIV and AIDS, adher-

ence to antiretroviral agents varies between 37% and 83% depending on the drug under study (26,27)

and the demographic characteristics of patient populations (28). This represents a tremendous chal-

lenge to population health efforts where success is determined primarily by adherence to long-term

therapies.

Although extremely worrisome, these indicators provide an incomplete picture. To ascertain the true

extent of adherence, data on developing countries and important subgroups, such as adolescents, chil-

dren 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 developped countries, adherence to long-term therapies in the general pop-

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



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

Non-communicable diseases, mental health disorders, HIV and AIDS and tuberculosis, combined repre-

sented 54% of the burden of all illness worldwide in 2001 (13) and will exceed 65% of the global burden

of disease in 2020 (Fig. 1) (14).Contrary to popular belief, noncommunicable diseases and mental health

problems are also prevalent in developing countries, representing as much as 46% of the total burden of

disease for the year 2001 (13), and predicted to rise to 56% by 2020 (Fig. 2) (14).

3. The poor are disproportionately affected

When we are sick, working is hard and learning is harder still. Illness 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 requiring long-term care, including the problem

of adherence to medications and therapies.
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BURDEN OF DISEASES – WORLD 
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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 and 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 sub-opti-

mal clinical benefit (1,2). It causes medical and psychosocial complications of disease, reduces patients’

quality 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 $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-bur-

den 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 and

of overall cardiovascular risk by 2- to 3-fold (11). The incidence of stroke increases approximately 3-fold

in patients with borderline hypertension and approximately 8-fold in those with definite hypertension

(12). It has been estimated that 40% of cases of acute myocardial infarction or stroke are attributable 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(50–56). 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 (27).

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 (64). 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 per cent of health care expenditures; hospitalization and emergency care are consistently, dispro-

portionately 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

hospital 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 (41). 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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