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In recent years it has become abundantly clear that medi-
cal regimens designed to lower risk factors for coronary
heart disease, including hypertension and hyperlipi-
demia, can have profound effects on coronary morbidity
and mortality. Meta-analyses of low-density lipoprotein
(LDL) cholesterol–lowering trials using statins, for exam-
ple, have demonstrated that morbidity and mortality can
be reduced by about one third, an effect that can be dem-
onstrated equally in men and women and in older and
younger subjects [1]. However, cholesterol-lowering regi-
mens, as well as other risk factor interventions, can only
be successful if patients, in fact, follow them. It has been
said that “cardiovascular events are coming to be regarded
as a medical failure rather than the first indication of
treatment" [2]. That is probably true, but we can only
realize the potential of these interventions if we are able
to maximize patient compliance with them.

The dictionary defines compliance as "the act of con-
forming, acquiescing, or yielding" and defines adherence
as "steady devotion, support, allegiance, or attachment"
[3]. Neither of these definitions quite fits the behavior that
we are seeking in prescribing medical regimens, which
might be defined as maximizing the patient's conformance
to an indicated medical regimen. Although there may be
subtle differences, throughout this discussion I will refer to
compliance and adherence interchangeably and use the
term “compliance” whenever possible.

Compliance can be measured in several ways. The most
common, of course, is the self-report from the patient;
slightly more laborious are periodic pill counts; more
sophisticated are the automated methods that use bar
codes, containers that automatically count openings, and
other more sophisticated methods for confirming or sub-
stituting for patient self-reports. Measurement of biologic
markers thought to reflect regular drug taking is also use-
ful, although such markers are subject to the "toothbrush"
effect, (ie, strict compliance only preceding the time of
planned measurement). Finally, direct measures of drug

metabolites may be undertaken, although these too suffer
from the fact that they may only reflect recent behavior [4].

There is little doubt that compliance remains a problem
for the treatment of chronic disease. This is particularly true
for compliance with cholesterol-lowering regimens used in
the prevention of coronary heart disease. In a recent study
of such regimens, antiplatelet, anticoagulant, and lipid-low-
ering therapy were compared in terms of their frequency of
prescription [5]. Although none were prescribed in all
patients in whom they were indicated, the frequency of
lipid-lowering prescriptions was far lower than the others
were (Fig. 1). The same phenomenon has been demon-
strated in studies of the behavior of cholesterol lowering in
patients with coronary heart disease in six European coun-
tries. Interestingly, there was considerable variation with the
most aggressive treatment in Spain and Italy and the least
aggressive in Sweden and the United Kingdom (the oppo-
site of the coronary heart disease frequency rankings) [6].
Even when drugs for cholesterol lowering are prescribed, up
to two thirds of patients may stop them within a year [7].
The reasons for this are not entirely clear. Some insight may
be gained by the responses of patients in the 4S study [8]
who, after the termination of the study, stopped the medi-
cation. A few stopped because of adverse effects or because
they did not want to take the drug for other reasons, but the
great majority either stopped because the cost was prohibi-
tive or because their cholesterol was now normal—a state of
affairs, of course, not likely to continue once they discon-
tinue the medication [8].

Clinical trials, because they involve such intense fol-
low-up, are not adequate reflectors of the potential for
nonadherence. Among patients in trials taking bile acid
sequestrants (eg, niacin, lovastatin, or gemfibrozil), the
percentage of those discontinuing after 1 year was in every
case considerably lower in the patients in trials than in
those in health maintenance organizations [9].

It may seem intuitive that better adherence will be asso-
ciated with better outcomes in terms of the variable inter-
vened on, as well as better effects on morbidity and
mortality. Indeed, in post-trial follow-up in patients in the
4S study, those who continued the medication had signifi-
cantly lower serum cholesterol levels than those who did
not [8]. On the other hand, in a review of outcomes in
studies linking drug compliance to morbidity and mortal-
ity to compliance in patients at risk of congestive heart fail-
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ure, results were not consistently in favor of better
outcomes in patients with better adherence [10].

What are the factors that influence adherence? These
may be divided into those associated with the disease
itself, those emanating from patient behavior, those ema-
nating from the treatment regimen, and those that reflect
physician behavior.

It should come as no surprise that adherence is gener-
ally worse if the condition being treated is currently asymp-
tomatic or only mildly symptomatic. Adherence is also
worse with chronic conditions that require repeated daily
behavior over an extended period of time and if there is a
long lag time between noncompliance and its consequence
[11]. In many patients with hypercholesterolemia, (or for
that matter patients with hypertension or who smoke) all
of these would apply.

Patient variables are more difficult to pin down and,
indeed, considerable variability exists in the literature. An
overview, however, of these factors leads to the following
conclusions [12]. First, female gender is associated with
decreased compliance perhaps because women are generally
more likely to experience adverse effects of medication and
more likely to seek counseling or make a decision about
future compliance based on them. A prior history of good
compliance is generally helpful in predicting future compli-
ance because good habits are likely to carry over from one
regimen to another. Single daily dosing is a key factor. Any
drug that has to be taken more than once a day is associated
with a considerable decline in compliance. Patients who
have other diseases requiring intervention may likewise be
less compliant because of the inability to remember and
manage multiple treatment regimens. Surprisingly, a good
health perspective generally decreases compliance perhaps

because patients who feel healthy and energetic are less
likely to be convinced of the need for therapy. Conversely, a
bad health perspective generally improves compliance per-
haps because patients who feel they are in poor health are
more motivated to stick to the regimen.

The nature of the treatment regimen itself has an effect
on compliance. As already stated, complex regimens are
more likely to be poorly complied with. This is also true of
costly regimens, as is demonstrated vividly in the post-trial
follow-up in the 4S patients. Finally, a regimen that is per-
ceived as having substantial side effects (even if that is not
the case) is likely to illicit poor compliance [11].

The way physicians approach prescription of these regi-
mens is also of importance in influencing compliance. An
initial lack of clarity in recommendations is a prescription
for enhancement of poor compliance, as is the failure to
follow-up noncompliance when it is detected. Both of
these behaviors may be reflections of the third physician
factor that influences compliance, (ie, the perception on
the part of the patient that the physician lacks commit-
ment or belief in the efficacy of the regimen). Even if physi-
cians have others within the practice setting who are
primarily responsible for the prescription and monitoring
of treatment and regimens, a perception on the part of the
patient that the physician has minimal commitment to the
regimen is very likely to lead to poor compliance [11].

The Canadian Coalition on High Blood Pressure Con-
trol has provided four simple steps for physicians and their
staff to increase patient compliance. These are 1) the provi-
sion of written and verbal instructions that are clear and
succinct; 2) the simplification of the regimen and the tailor-
ing of the regimen to the individual patient; 3) the review
and follow-up of compliance at each patient visit whether

Figure 1. Patients receiving antiplatelet, anticoagulant, and lipid-lowering therapy, post-coronary artery bypass graft by cholesterol level. 
(Adapted from Delacretaz et al. [5].)
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the visit is primarily for that purpose or not; 4) the prescrip-
tion of once-a-day regimens whenever possible [13].

Additional successful compliance strategies that may be
used include 1) training patients in the skills and behaviors
that will enhance compliance to whatever regimen has
been prescribed; 2) training patients in self-monitoring so
that they can keep a record of compliance and adjust their
behavior accordingly; 3) the provision of regular telephone
or mail contact to check patient self-monitoring and to
indicate the continued interest of the health provider in
the patient's successful compliance to the regimen; 4)
"self-efficacy" enhancement, that is, training patients in
steps to take on more and more responsibility for their
own care; 5) cognitive aids for both the patient and medi-
cal staff including regular letters, chart reminders, and
other devices to ensure that regular interim intermediate
goals are achieved [14].

Public education also plays a vital role in achieving
long-term compliance. If one compares hypertension and
hypercholesterolemia with respect to the awareness of the
condition among the public and among physicians, the
prescription of treatment, and the successful control of the
risk factor, hypertension is adequately treated and con-
trolled in almost twice as high a percentage of patients as is
hypercholesterolemia [15] (Fig. 2). The evidence that low-
ering cholesterol is beneficial is at least as good as that
demonstrating the benefits of blood pressure control.
Moreover, side effects from the drugs that treat hyperten-
sion are more bothersome than those currently associated
with drugs available to treat hypercholesterolemia. It is
likely, therefore, that the better rates of compliance and

outcomes in hypertension are related to the greater oppor-
tunities for both public and physician education. If that is
the case, then we can expect that as time goes by there will
be little difference between the percentage of patients ade-
quately treated and controlled with hypercholesterolemia
and with hypertension.

Conclusions
Poor compliance with prescribed regimens remains a
potent barrier to good outcomes in coronary heart disease
and other chronic diseases. Such poor compliance is related
to disease, patient, provider, and treatment factors and has
yet to be fully understood. In general, the less complex the
regimen, the better informed the patient and the physician,
and the more serious the disease, the better the compliance.

That said, research information on compliance has
been somewhat stagnant for several years. There have been
very few new approaches that have broken new ground or
significantly enhanced or altered correct approaches. It is
probably necessary that future research involve nonmedi-
cal disciplines including motivational psychology and even
advertising. A good deal of such research should be specifi-
cally directed toward improving compliance in asymptom-
atic patients who are nevertheless at substantial risk of
future catastrophic events. Until we are more successful at
reproducibly improving compliance in high-risk, but
asymptomatic, patients, the potential benefits of regimens
whose efficacy is already very clear will remain unfulfilled.
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