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Medical Nonadherence
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ABSTRACT
The deteriorating health of the population and the increasing prevalence of chronic diseases are global
problems whose causes are multifactorial and complex. The Western lifestyle does not promote healthy
living, and the consequences are most devastating when social inequalities, together with the economic and
population explosion of recent decades, are considered. The expansion of poor nutritional habits, obesity,
sedentarism, and hypertension are increasingly contributing to the development of a cardiovascular disease
epidemic. Recent data on the rates of compliance with lifestyle modiﬁcation and adherence to prescribed
medication are alarming. Over 50% of patients, on average, decide to abandon the treatment prescribed,
and the objectives to improve their habits (quit smoking, lose weight, or engage in physical activity) are
met by an equal or lower percentage. Beyond the impact it has on individual health, it carries a huge
economic cost, as it is associated with a failure in achieving therapeutic goals, higher rate of
hospitalization, and death. Improving communication between doctors and patients, the active involvement
of other health professionals, and the development of combination drug formulations (polypill) are
potential strategies for improving adherence and reducing costs.
Cardiovascular therapy has seen a decade of exciting
new advances in efﬁcacious drugs as well as sophisticated
devices that improve clinical outcomes. The costs of
developing these advances in the therapeutic milieu have
been immense, and the effects of such proven interventions
(whether they are drugs, devices, or lifestyle modiﬁcations)
are often hindered by the fact that patients do not adhere to
the recommendations of their caregivers. In fact, despite
evidence of improved outcomes from adherence, the
average medication compliance rates in developed countries are estimated to be just 50% [1].
The global problem of nonadherence was recognized
more than 3 decades ago, and results in poor clinical
outcomes, unnecessary disease progression, increased cost
of care, as well as premature death (an estimated 125,000
deaths per year in the United States are attributed to
medication nonadherence) [2]. Nonadherence carries a
huge economic cost that is derived from both direct and
indirect costs. Failure to identify and improve low adherence often results in increased pharmacotherapy with
increased doses of medication (with the inherent increase
in the overall cost of treatment, risk of adverse side effects,
misdiagnoses, and, in certain situations, unnecessary
treatment) and increasing disease burden. Undesirable
outcomes resulting from nonadherence may lead to a loss
of work productivity on the part of patients and caregivers.
A recent World Health Organization (WHO) report
stated that because the magnitude of nonadherence and the
scope of its consequences are so alarming, more health
beneﬁts worldwide would result from improving adherence to existing treatments than by developing new ones
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[3]. All strata involved in the health system (healthcare
providers, policymaking ofﬁcials, scientists, the academic
community, consumers, and industry) have called for action in order to address medical adherence and reduce the
consequences of this growing public health issue.

WHAT IS ADHERENCE?
Medical adherence refers to the extent to which patients
follow medical instructions and implies an active patient
participation about the timing, dosage, and frequency of
taking drugs. Although most research has focused on
adherence to medication, adherence also encompasses
numerous health-related behaviors that extend beyond
taking prescribed pharmaceuticals. Medical compliance encompasses these processes, which imply a passive participation by the patient. These typically include lifestyle
modiﬁcations or behavioral interventions and can ﬂuctuate
over time. For example, smoking cessation might be achieved for some time, but patients frequently relapse and
continue to smoke. Similarly, following a diet, losing
weight, or undertaking physical activity ﬂuctuate depending on the behavior of a patient at any given time. Medical
persistence refers to the duration of taking a medication and
is deﬁned as the duration from the time of initiation to
discontinuation of therapy.
In 2003, WHO [4], recognizing the increasing clinical
and economic costs of nonadherence, issued the “Adherence to Long-Term Therapies: Evidence for Action” statement [3]. WHO deﬁned nonadherence as the extent to
which a person’s behavior—taking medication, following a
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diet, and/or executing lifestyle changes—corresponds with
agreed recommendations from a healthcare provider.
WHO also recognizes 2 distinct categories of nonadherence—preventable and nonpreventable (Table 1)—
and recommends targeting tailored treatment interventions
for the former.

THE SCALE OF NONADHERENCE: A WORLDWIDE
REALITY
The Institute of Medicine has recently published a document that presents some of the key features directed to
promoting cardiovascular health in the world, with special
emphasis in low- and middle-income countries, where
cardiovascular disease (CVD) accounts for nearly 30% of all
deaths [5]. The increased prevalence of risk factors of CVD
and related chronic diseases in developing countries,
including tobacco use, unhealthy dietary patterns, reduced
physical activity, increasing blood lipids, and hypertension,
reﬂects signiﬁcant global changes in behavior and lifestyle.
These changes now threaten once low-risk regions, a shift
that is accelerated by industrialization, urbanization, and
globalization. The Institute of Medicine document has
raised awareness on the fact the prevalence of CVD is
increasing not only in low- and middle-income countries,
but also worldwide, in relation to an increase in global
population associated to an increase in cardiovascular risk
factors such as pernicious nutritional habits and obesity,
which without question is having a detrimental impact on
global health [6]. We are facing a worldwide epidemic that
is very complex in nature, underlined by multifactorial
causality, and implicates various strata of society.
The Manhattan Project was carried out in 2004 in an
effort to quantify the various degrees of compliance and
adherence among a large U.S. population affected by
different chronic diseases. According to the results of this
study, 50% of patients were unable to comply with lifestyle
modiﬁcation regarding smoking cessation and weight loss.
Medical adherence was alarmingly low, showing rates
lower than 60% in the case of antihypertensive, antidiabetic, and cholesterol-lowering drugs. More startling
perhaps are the results of the current guidelines recommendations on the actual use of aspirin, antihypertensive
medications, and statins, especially for secondary
TABLE 1. Preventable and nonpreventable reasons for discontinuation or nonadherence
Preventable
Low health literacy
No-ﬁll of ﬁrst prescription
identiﬁed
Nonresponder or no clinical
evidence of effectiveness
of the medication
Cost prohibitive for the patient
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Nonpreventable
Serious mental illness
Serious adverse effects
Polypharmacy

prevention in patients with CVD. Although results vary
depending on the pharmacologic regimen, medical
adherence averages around 60% [7]. For example, the
degree of adherence to treatment with salicylic acid was
found to be lower than 45% despite its use being recommended to the totality of this population (Table 2).
The PURE (Prospective Urban Rural Epidemiological)
study [8] set out to quantify the degree of medical adherence worldwide in the context of coronary artery disease
and cerebrovascular disease. This study included 153,996
patients, ages 35 to 70 years, from rural and urban areas of
countries around the world in an effort to study the impact
of middle-class income of each country in the real use of
drugs with proven efﬁcacy in secondary prevention
(namely, antiplatelet drugs, beta adrenergic blockers,
angiotensin-converting enzyme inhibitors, angiotensin receptor blockers, and statins). The results indicate that
adherence to medical treatment is directly related to income and, although far from being acceptable in higherincome populations, it is particularly low in low-income
and rural areas. The conclusions of this and other studies
call for action on the urgent need to improve access to
treatment through the use and the development of more
efﬁcient and cheaper treatments that guarantee adherence
to medical treatment in secondary prevention.
Different epidemiological studies have found that only
20% to 30% of patients achieve optimal cardiovascular risk
factor control. In a study to measure the degree of
compliance with the Sixth Joint National Committee
guidelines [9] for treatment of high blood pressure, only
37% of patients reported consistent adherence to their
antihypertensive regimens. Dailey et al. [10] studied
37,431 Medicaid-funded patients in the United States and
used pharmacy records to show that patients with type 2
diabetes averaged about 130 days per year of continuous
drug therapy, and that at the end of 1 year, only 15% of the
patients who had been prescribed a single oral medication
were still taking it regularly. Similar results have been
found in related clinical trials such as BARI 2D (Bypass
Angioplasty Revascularization Investigation 2 Diabetes)
[11] and COURAGE (Clinical Outcomes Utilizing Revascularization and Aggressive Drug Evaluation) [12], in
which a tremendous effort was made to address lowadherence rates.
The available data suggest the healthcare system is
facing a critical challenge, with various implications and
consequences. The solution to this complex problem requires exploration of the responsibilities not only of the
patient who fails to comply with medical recommendations, but also of physicians, the healthcare system, and the
regulatory organizations. In this context, WHO published a
document in which it recognized low pharmacological
adherence as a complex, international problem that affects
especially those long-lasting therapeutic regimens for
chronic diseases, such as diabetes mellitus, hypertension,
asthma, cancer, human immunodeﬁciency virus, and
tuberculosis among others [3]. The main conclusion of this

GLOBAL HEART, VOL. 8, NO. 3, 2013
September 2013: 263-271

gREVIEW

j

TABLE 2. Current guideline recommendation and actual use of aspirin, antihypertensive medications, and statins among U.S. adults
55 years of age and those with a history of CVD
History of CVD (n ¼ 592)

Age 55 yrs (n ¼ 2,554)
Recommended Use

Actual Use

84.2
60.1
63.7

31.6
47.8
37.3

Aspirin
Antihypertensives
Statins

%
37.5
79.5
58.6

Recommended Use

Actual Use

100
69.3
88.3

44.5
61.0
57.0

%
44.5
87.8
64.0

Values are percentages. Based on data, used with permission, from Muntner et al. [7]. CVD, cardiovascular disease.

document was that patients must receive more support
from the healthcare system and a multidisciplinary
approach are required to offer tailored solutions to individual cases.

PAYING THE PRICE FOR POOR ADHERENCE
Adherence is the single most important modiﬁable factor
that compromises therapeutic outcome. The consequences
of medication nonadherence are not only poor clinical
outcomes but also unnecessary healthcare costs. The total
cost estimates for nonadherence range from $100 billion to
$300 billion each year and include both direct and indirect
costs [13]. The costs of drug-related hospitalizations has
been estimated to be around $47 billion a year [14].
Furthermore, nonadherence to medication has been associated with and additional $2,000 a year per patient in
medical costs from visits to physicians’ ofﬁces [15]. In the
speciﬁc case of heart failure, it has been shown that nonadherence plays a major role in preventable rehospitalizations [16]. Indirect costs include loss of productivity
derived from nonadherence to prescribed medical treatment, as well as higher costs for private managed care insurance beneﬁts. Furthermore, WHO predicts the problem
of nonadherence will grow as the burden of chronic diseases increases worldwide [3]. Available evidence suggests
that better adherence leads to improved clinical outcomes
and lower healthcare costs [17]. It is critical, therefore, that
the agenda of policymakers include the issue of improving
patient adherence as a pivotal way to address the escalating
costs of health care not only in the United States, but also
worldwide.

TIMING: A CRITICAL WINDOW OF OPPORTUNITY
Recent evidence shows that adherence to treatment of
certain chronic diseases decreases signiﬁcantly during the
ﬁrst 6 months after the prescription [18]. Furthermore,
patients who abandon treatment within this time frame are
less likely to go back into treatment [19]. Therefore, the
ﬁrst 6 months of treatment are a critical window of opportunity to act upon the problem of nonadherence. On
the other hand, good adherence to cardioprotective drugs
has demonstrated better outcomes and reduced mortality
in patients with coronary artery disease and diabetes mellitus [19]. In this context, a recent review found that
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improvements in guideline adherence, as measured by
performance indicators, have led to signiﬁcant reductions
in mortality [20]. Their ﬁndings suggest that improving
quality achieves reductions in death in excess of those
observed for any new therapy. It is estimated that the use of
clinical guidelines for acute myocardial infarction could
prevent 80,000 deaths annually in the United States alone
[21]. Therefore, the potential global implications are signiﬁcant if effective ways to improve adherence to guidelines can be developed.

BARRIERS TO ADHERENCE
Several factors appear to be associated with poor adherence. Nonadherence to medications can be intentional or
unintentional. Intentional nonadherence is an active process whereby the patient chooses to deviate from the
treatment regimen [22]. WHO has categorized potential
reasons for medication nonadherence into 5 broad
groupings that include patient-, condition-, therapy-, socioeconomic-, and health systemerelated factors [3,23].
Although it is true that patients are ultimately in control of
the fashion in which they take their prescribed medications, there are various reasons why that can facilitate
nonadherent behavior.

Patient-related factors
Patient characteristics have been the focus of numerous
investigations of adherence. Age, sex, education, occupation, income, race, religion, ethnic background, and urban
versus rural living have not, however, been deﬁnitely
associated with adherence [24]. Similarly, attempts to
deﬁne stable personality traits of a typical nonadherent
patient have been futile, as no single pattern of patient
characteristics predicts nonadherence [25]. With the
exception of extreme disturbances of functioning and
motivation, personality variables have not emerged as signiﬁcant predictors. Thus, contrary to previous belief, there
is no such thing as a “nonadherent personality,” and the
causes of failure to follow treatment are not associated with
certain personality traits of the patients [26].
Among the most common reasons patients do not take
their medicines is simply forgetfulness [1]. Practitioners
(and other health enablers) often assume that the patient is,
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or should be, motivated by illness to follow a treatment
protocol.
The presence of psychological problems, particularly
depression [27], correlates with poor adherence to medication across a range of chronic diseases [25]. This is of
particular signiﬁcance when one takes into consideration
that depression is widely associated with heart disease (1 in
3 patients with congestive heart failure, recent myocardial
infarction, or acute coronary syndromes will meet criteria
for either major or minor depression) [28] and even mild
depression is sufﬁcient to signiﬁcantly alter compliance
with essential therapy [4].
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 his or her ability to follow it. Conversely,
when medications such as antidepressants and corticosteroids are slow to produce intended effects that are apparent
to the patient, there may be a tendency to believe the
medication is not working and to discontinue use.

Condition-related factors
Silent chronic conditions represent a signiﬁcant challenge
because of patients’ perception about the nature and the
severity of their illnesses. Adherence rates are typically
higher among patients with acute conditions, as compared
with those with chronic conditions; persistence among
patients with chronic conditions is disappointingly low,
dropping most dramatically after the ﬁrst 6 months of
therapy. Factors such as perceived susceptibility to illness,
perceived severity of illness, self-efﬁcacy, and control over
health behaviors are more robust correlates [6]. For
adherence to occur, symptoms must be sufﬁciently severe
to arouse the need for adherence, be perceived as being
resolvable and acute, and remedial action must effect a
rapid and noticeable reduction in symptoms. An internal
locus of control appears crucial for effective adherence.

Therapy-related factors
Medication-related factors can also act as a barrier to
adherence. The complexity of the regimen, concern about
medication side effects, and patient’s lack of conﬁdence in
the beneﬁt of treatment all play a role in the lack of
adherence.
The number of medications has a negative impact on
adherence, and elderly patients tend to take more prescription medicines than any other group [29]. Studies
evaluating dose frequency have shown rapid decreases in
adherence rates with increasing dose frequency (Table 3).
Simple dosing (1 pill, once daily) helps maximize adherence, particularly when combined with frequent reinforcing visits [30]. In fact, it has been shown that minimizing
the total number of daily doses is more important in
promoting adherence to antihypertensive regimens than
minimizing the total number of medications [31].
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TABLE 3. Relations between dosing regimen and compliance
averaged from 76 studies using electronic monitoring
Dosing
Once daily
Twice daily
3 times daily
4 times daily

Took Most Doses (%)

Took on Time (%)

79
69
65
51

74
58
46
40

Based on data, with permission, from Garner [32].

Medication costs represent a key source of nonadherence in all ﬁelds of medicine, particularly in patients
with low or ﬁxed incomes, those with chronic medical
conditions, and those on disability [32]. One-third of
Americans report they did not ﬁll a prescription or reduced
the dose in the past year because of out-of-pocket costs
[33]. The cost of medication and its relationship to
adherence has been the source of extensive studies.
Recently, Choudhry et al. [34] reported the results from
a controlled trial that assessed whether the elimination
of copayments for statins, beta-blockers, angiotensinconverting enzyme inhibitors, and angiotensin-receptor
blockers for recent survivors of an acute myocardial
infarction could improve adherence, reduce future cardiovascular events, and save costs. The elimination of
copayments signiﬁcantly increased adherence in the control group. However, an alarming ﬁnding of this study,
consistent with previous ﬁndings [35], was that less than
one-half of patients in the full-coverage group were fully
adherent to prescribed medication. One can draw the
conclusion that in order to adequately address the solution
to low adherence, interventions must focus on other contributors to nonadherence other than drug costs.

Socioeconomic-related factors
Available evidence has shown that the strongest sets of
socioeconomic factors related to adherence are social
support and other related constructs such as living alone
and marital status. Presence of adequate social support,
living with others, and being married have been shown to
be associated with better adherence [16].

Health systemerelated factors
There is a total lack of communication between healthcare
providers and patients. Whereas 74% of healthcare providers believe their patients comply with their recommendations, 83% of patients fail to tell their healthcare
providers about medical adherence [36,37]. The amount of
time a physician spends going over new medications with
patients is scarce and certainly a cause for nonadherence.
The results of a survey conducted over more than 500
physicians revealed that among the central problems of
medical nonadherence is the time physicians spend going
over new medication with their patients. In this survey,
that time averaged 49 s [38,39]. Furthermore, patients
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demonstrate better adherence when they receive care from
the same provider over time [29].
Correlative studies revealed positive relationships between adherence of patients to prescribed treatment and
provider communication styles characterized by providing
information, “positive talk,” and asking patients speciﬁc
questions about adherence [40]. The clarity of diagnostic
and treatment advice has been correlated with adherence to
short-term but not to long-term regimens and chronic illnesses. Warmth and empathy of the clinician are central
factors. Patient satisfaction with the medical regimen affects
adherence favorably, so that when the patient’s level of
trust in the physician is low, patients are more likely to
forego the use of medications [41].
Another important barrier is inability to understand or
act on instructions for taking medication. In fact, 1 study
[2] found that 60% or more of patients could not correctly
report what their physicians told them about medication
use between 10 and 80 min after receiving the information.
Table 4 summarizes the various barriers to adherence.

TENETS OF LOW ADHERENCE TO MEDICATION:
AIMING AT NEW APPROACHES TO IMPROVE
ADHERENCE
The impact of adherence on clinical results has been the
focus of numerous studies over the past years. Although the
scope of the problem and the magnitude of the consequences
of nonadherence are well identiﬁed, solutions have not
always come across in a clear, concise manner, and too often
have been short-sided in placing most of the responsibility
on the patients. Moreover, evolving data have provided us
with more questions than solutions because of the complex
nature of the problem. The data provided so far has identiﬁed
various barriers to adherence (patient-related, conditionrelated, therapy-related, socioeconomic-related, and health
systemerelated factors) that account for the low levels of
adherence that are found today throughout the world.
However, it is the intricate relationship among patient,
provider, and health system that might explain the reasons
for, and should ultimately provide the solutions to, this
complex problem (Fig. 1). There are, in our view, 7 basic
tenets of low adherence that can serve as the basis to propose
mechanisms of correction:

j

1. The causes that lead to failure in adherence to treatment
are not related, as shown, to personality traits of the
patients, that is, there is not a characteristic nonadherent personality.
2. There is a total lack of communication between physicians and patients, and therefore, a very low concordance between the level of communication that doctors
perceive to have with their patients and the real information that patients transmit to their physicians.
3. Medication adherence shows little or no relationship
with medication compliance [42]. For example, smoking cessation or physical exercise are not associated with
a higher medical adherence, because the latter implies a
more rational and active decision on the patient’s part.
4. Patients’ sociodemographic characteristics have little
relationship with nonadherence and are more related
with other variables, such as disease type [43].
5. Patients want to know why they take prescription
drugs, the expected duration of the regimen, possible
adverse effects of drugs, the expected impact on their
lifestyle, and the consequences of nonadhering to the
recommended treatment [42,44,45].
6. Healthcare professionals communicate deﬁciently with
their patients and provide little information about
medical prescriptions, which could give rise to misinterpretation by patients. Patients’ perceived lack of information contributes decisively to nonadherence.
7. Adherence to pharmacological treatment is a decisionmaking process in which the patient rationally and
actively decides to engage in the convenience of
following treatment after taking into account different
motivations. Professional support and the correct
communication with the physician can have a profound
impact, particularly in patient populations such as the
elderly, who often ﬁnd themselves in a situation of social isolation, emotional vulnerability, and economic
struggle [46].

Adherence cards
Among the interventions found to be most effective in
randomized clinical trials, successful interventions address
known barriers, regardless of whether the barrier is owned
by the patient, provider, community healthcare system, or

TABLE 4. Barriers to adherence
Patient-Related

Illness-Related

Psychiatric illness (depression)

Asymptomatic disease

Cognitive impairment

Medication side
effect
Complexity of treatment
Acute vs. chronic

Conﬁdence in beneﬁt of treatment
Insight into illness
Trust in provider
Satisfaction w/medical regimen

GLOBAL HEART, VOL. 8, NO. 3, 2013
September 2013: 263-271

Provider-Related

System-Related

Adequate follow-up/
discharge planning
Warmth and empathy

Availability/accessibility of services

Poor communication
Continuity of care

Cost of treatment
Support for patient education
Data/information management
Community support
Training provided
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FIGURE 1. Tenets of low adherence and strategies aimed at improving adherence. HRP, high risk plaque initiative.
governmental agency [29]. There is no doubt that
communication between patients and healthcare professionals is one of the main variables that impact adherence, and that by simply improving the quantity and
quality of communication there can be a signiﬁcant
improvement on medical adherence. However, in the
current healthcare system, physicians lack the ability to
increase the time, and the already overloaded ofﬁce visits
do not allow physicians to put in place a system of
continuous monitoring and regular follow-ups. Therefore,
alternative methods must be pursued that allow for an
increased level of communication that does not dramatically increase the time physicians spend on this matter.
One such method could be in the form of a questionnaire
that measures in an objective manner the expected level of
adherence for each patient. Such a questionnaire should
include simple and concise variables with which to obtain
information about the patient’s concerns regarding treatment, the degree of willingness to follow treatment, and
that patient’s economic solvency to adhere. Once the patient has gone over the questionnaire, the physician could
answer the concerns raised by the treatment. One such
questionnaire, the Adherence Estimator, has been tested
using 3 drivers of self-reported adherence: perceived concerns about medications; perceived need for medications;
and perceived affordability of medications [42]. By simple
summation of the weights assigned to the category responses of the 3 items, a total score was obtained and
patients were placed into 1 of 3 segments based on the total
score—low, medium, and high risk for nonadherence.
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Sensitivity was 88%: of the nonadherers, 88% would be
accurately classiﬁed as medium or high risk by the
Adherence Estimator. The 3 risk groups differed on theoretically relevant variables external to the Adherence
Estimator in ways consistent with the hypothesized
proximal-distal continuum of adherence drivers. The
Adherence Estimator is readily scored and is easily interpretable. Due to its brevity and transparency, it should prove
to be practical for use in everyday clinical practice and in
disease management for adherence quality improvement.
This system, however, should also involve nurses, physician
assistants, and nurse practitioners.

Simpliﬁed drug regimens
Modifying a patient’s drug regimen to reduce the number
of pills a patient is required to take at each dose is one way
to address adherence. One study found that among hypertension patients, those who took once-daily therapy had
11% better adherence (as deﬁned by the percentage of
correct doses) than those who took twice-daily therapy.
Similar improvements were seen among patients with high
cholesterol. Patients prescribed to take their medication
twice daily had 10% better adherence than did patients
who had a 4-times-daily dosing schedule [47].

Polypill: toward achieving secondary prevention
Given the inverse relationship between complex regimens
and adherence, a different approach involves the concept
of the polypill (ﬁxed-dose combination drugs). Available

GLOBAL HEART, VOL. 8, NO. 3, 2013
September 2013: 263-271

gREVIEW

evidence regarding the use of such treatments shows signiﬁcant increases in adherence rates, signiﬁcantly reduced
production and distribution costs, and improvement of
treatment availability, especially in low- and middleincome countries [48]. The results of a meta-analysis
[49] of such drugs showed a 20% relative reduction in
the rate of nonadherence compared with that of component drugs taken separately.
Regarding the potential clinical beneﬁts of the polypill,
Yusuf [50] published a review illustrating how aspirin,
beta-blockers, angiotensin-converting enzyme inhibitors,
and statins together could theoretically decrease worldwide
cardiovascular events by 75% in at-risk patients. In the case
of secondary prevention for patients with previous history
of coronary artery disease or cerebrovascular disease, the
use of a polypill could potentially decrease the incidence of
future events. In the United States alone, it has been
calculated that the use of a polypill (with efﬁcacy-proven
compounds that are used alone), could prevent 3.2
million cardiovascular and 1.7 million cerebrovascular
events [7]. Data arising from the recently published PURE
study [51] further strengthens the case for a polypill in
secondary prevention, especially in low-income countries.
The study aimed to study the prevalence of unhealthy
lifestyles in 7,519 individuals with coronary heart disease
or stroke in various regions of the world with different
incomes. The results are worrisome, as the prevalence of
healthy lifestyle was low (18.5% continued to smoke, only
35.1% undertook physical activity, and 39.0% had healthy
diets), with the lowest prevalence of healthy lifestyles
taking place in low-income countries [51]. The rationale
for the use of the polypill in secondary prevention is that it
can reduce the cost of medication and also improve patient
adherence to treatment. Cost of medication is determined
mainly by the price of raw materials (generics) and the cost
of manufacturing, packing, and distribution [48]. In
addition, the process of packing and distribution of a
polypill containing several active drugs is less expensive
than the management of those drugs separately. In fact, the
price of the 1 commercially available polypill (Trinomia),
recently introduced in Central America, is less than 50% of
the price of its components purchased separately. The effect of the polypill on patient adherence to treatment is
unknown. However, there is some evidence in the literature that the use of ﬁxed-dose combination drugs in the
treatment of hypertension improves adherence by almost
25% [52]. Therefore, it can be anticipated that the polypill
will demonstrate a similar positive effect on patient
adherence in secondary prevention.
The polypill is, therefore, an interesting therapeutic
option to improve clinical outcomes, because it signiﬁcantly facilitates therapeutic regimens and considerably
reduces costs, both of which have been proven to be major
barriers to adherence. However, just as with conventional
treatments, its prescription must be accompanied by
adequate information and should not hinder the communication between patient and physician.
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The Grenada and Cardona studies: community and
communication
Recently, a novel approach to improve adherence has been
addressed, based on a program of communication and
community aid that involves adults helping other individuals, much in the way already existing organizations
(e.g., Alcoholics Anonymous). This method of reinforcing
healthy habits has successfully been implemented as a case/
control study on the island of Grenada and does not
require active involvement of healthcare professionals. In
this case, 100,000 individuals were divided into groups of
11 people who helped each other achieve certain lifestylerelated goals, such as change in diets, weight loss, achieve
blood pressure goals, and engage in physical exercise [6].
This model has allowed putting into practice an efﬁcient
system of local control, which has shown an important
lesson about the changes needed to be undertaken to
control chronic disease. Similarly, the Cardona Project
(in the Spanish town of Cardona, with a population of
5,000 inhabitants and currently undergoing a major economic recession) is currently underway to study the impact
of communication among adults over 50 years of age in
controlling cardiovascular risk factors and healthy habits.
Together, the Cardona and Grenada experiences may serve
as a template for other communities around the world with
similar characteristics, which have proven that collaboration and reinforcement among individuals of the same
community striving to reach the same goal is a valuable
tool to reach better adherence and compliance.

Discharge counseling
Patients who receive counseling immediately preceding
and/or following a discharge from the hospital are more apt
to adhere. Interventions often include in-hospital discharge
counseling by a pharmacist or nurse, as well as postdischarge home visits to provide pharmaceutical counseling. One study found that among elderly patients with
more than 3 medications, adherence improved by 43%
among patients who received counseling from a pharmacist
before and after hospital discharge, compared with patients
who did not receive the intervention [53]. Another successful intervention to improve adherence is counseling by
community pharmacists. The details of the counseling may
vary, but would likely include a review of the medication
list, assessment of patient knowledge about their condition
and medications, education on adherence strategies, and
suggestions for lifestyle changes to decrease symptoms.
One study of patients with heart failure found that among
patients who received monthly pharmacist counseling,
nonadherence (deﬁned as a percentage of missed daily
doses) was less than one-half of that observed among the
usual care patients [54]. Similarly, another study of patients with heart failure found that pharmaceutical counseling combined with dose simpliﬁcation increased
adherence by 46% (“adherence” was deﬁned as medication
possession ratios between 80% and 120%) [55].
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SUMMARY
There are both enormous challenges and opportunities
associated with addressing the public-health crisis of
medication adherence. The multifactorial basis of nonadherence calls for a multifaceted solution. Ultimately, the
economic force behind the continuing rise in the cost of
health care will leave policymakers no choice but to deeply
revise, and come up with, efﬁcient solutions to improve
medical adherence. In a healthcare system that is continually becoming more complex, where efﬁcacious drugs and
sophisticated devices continue to improve clinical outcomes, part of the focus should be placed back on the
mechanisms that allow patients to follow and adhere to
medical recommendations, which in turn will improve
health outcomes and reduce costs.
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