In Brief
Improved health outcomes for individuals with diabetes depend on integrating self-management into daily life. A wide variety of educational, behavioral,
and affective interventions are available that individually produce modest
improvements in patient adherence to treatment recommendations in diabetes
and related chronic illnesses and that work somewhat better when used in
combination. A summary of selected successful interventions is presented.
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Diabetes is one of the chronic illnesses
for which self-management plays a
central role in care. In this regard, it is
similar to hypertension or congestive
heart failure but quite different from
some other chronic illnesses such as
breast cancer.
To optimize their health, individuals with diabetes may be advised
regarding diet and exercise, frequent
medical examinations, annual specialized examinations of their eyes and
feet, and, for many, prescribed multiple oral or injected medications every
day. Until there is a cure for diabetes,
these behaviors must be sustained for
a lifetime.
Matters are made more complicated by the high prevalence of comorbidity among adults with diabetes:
they are at increased risk of hypertension and lipid disorders. These conditions may require still more medical
management, which must be integrated with the treatment of diabetes
itself. For those unfortunate enough
to develop the vascular complications
of diabetes, still more demands of selfmanagement are imposed.
Managing one’s diabetes is a complex task that touches nearly every
important aspect of daily life, and we
providers might marvel that any individual manages to do it at all. Success
requires an alliance between patients
and their health care providers, one or
more from a team including physi-

cians, nurses, dietitians, diabetes educators, pharmacists, and other specialized health professionals. In the current organization of health care, it
falls to primary care providers to
monitor patients’ biological progress
and prescribe an appropriately tailored treatment plan. Much of the difficult work of supporting and facilitating patients’ implementation of
these complex plans (i.e., self-management education, behavior change
choices) is delegated to other members
of the team or not done at all.
It is worth noting, of course, that
discrepancies between treatment recommendations and patient self-management are not the only cause of
poor diabetes outcomes: providers’
prescriptions and the advice of other
health professionals do not always
draw on the full base of knowledge
about treating diabetes. Whereas
guidelines for treatment of hypertension1 have been set out in algorithmic
detail, the more fluid evidence-based
guidelines for treatment of diabetes
may contribute to provider deviations
from best practices. In addition, the
multiple variables to be considered in
diabetes management increase the
complexity of the task. Health care
systems may place additional barriers
in the way of bringing what we know
about diabetes to bear on the care of
their patients. But systems design and
provider adherence to guidelines are

How Do We Recognize the Need for
Intervention?
The breadth of the gap between
providers’ recommendations and
those behaviors patients choose to
adopt, observed in either research or
clinical practice, depends in large part
on how it is assessed; estimates range
widely as a result. The most common
clinical practice is probably to ask
patients to estimate their own level of
adherence with diet and medications.
These self-reports typically provide
overestimates of adherence for several
reasons. First, they may rely on
patients’ own interpretation or memory of what advice was given and, if
accepted, how closely it has been followed. Second, patients may tend to
report higher levels of adherence in
order to please health care providers
or avoid embarrassment. In addition,
recall is often disproportionately influenced by the most recent events,
whereas it has been shown that adherence increases in proximity to a health
care appointment.8
Lower estimates of adherence are
typically found when recall-independent behavioral measures are used,
such as pill counts, food diaries completed contemporaneously with eating, and review of monitoring logs.
Of course, it is possible that patients
choose to discard pills or engage in
other misleading behaviors when
these methods are used, so there is
still room for error. The accuracy of
pill counts, for example, may be
enhanced (with a better picture of
adherence behaviors) when pill
counts are carried out on an unannounced basis during the course of a
home visit. But this method of
appraising adherence would generally
be too intrusive and too labor-consuming for clinical settings, besides
perhaps jeopardizing the trust relationship between providers and
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patients, unless specifically requested
by patients.
Indirect measurement of adherence
can sometimes be accomplished
through biological measurements:
drug or metabolite levels in body tissues, weight gain or loss, assays for
inert tracers incorporated into compounded medications, or nutrient
components of foods. It should be
remembered, though, that there is
substantial biological variability
among people in the drug levels that
will be achieved with the same level of
medication ingestion or the amount of
weight that will be lost with a given
degree of dietary restraint. And, like
recall-based reports, the results of
these measurements are typically most
influenced by recent behaviors, thereby missing the greater degree of gaps
in adherence that occur in days more
remote from health care appointments. Their cost and discomfort also
relegate these methods largely to
research settings.
More recently, electronic devices to
measure medication adherence have
become available. These have not
attained a significant role in the management of adherence in clinical settings at this time, and we do not discuss them here.
In short, there are serious methodological problems with the most common methods of measuring adherence. It is not surprising that published estimates of adherence range
from very low to very high. It is probably best to consider all such estimates
suspect and to remain agnostic about
the extent of the challenges to adherence in various self-management
behaviors for diabetes.
One area in which research is quite
clear, however, is that there are very
few characteristics that identify
patients at high risk for gaps in adherence to recommendations. 6 Neither
sociodemographic characteristics nor
aspects of personality predict treatment adherence. With the exception
of relatively uncommon states such as
mental illness (particularly paranoid
thinking) 2 and transient periods of
social instability 9,10 (e.g., recent
divorce, loss of job), no useful risk
factors have been identified. DunbarJacob et al.,6 juxtaposing the results of
Morrell et al.11 and Park et al.12, have
suggested that older age improves
adherence, and cognitive impairment
is associated with lesser adherence.
But in practice, cognitive impairment
increases with advancing age so that
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Studies appear to contradict each
other, or findings appear to change
with only minor differences in the
described intervention or the population studied. Fortunately, two excellent meta-analyses4,5 and two excellent
reviews6,7 have been carried out, from
which a few simple conclusions have
been drawn: 1) nearly any intervention that makes sense will be of some
benefit, 2) the effects of any particular
intervention are typically small, and
3) application of multiple interventions of different types is more effective than any single intervention.
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topics worthy of extensive separate
treatment and are not dealt with here.
We focus instead on what can be
done to ensure that patients are given
the opportunity to consider, adopt,
and maintain the central tasks of diabetes self-management: practicing
healthy lifestyle behaviors related to
nutrition and exercise, taking medications as prescribed, self-monitoring
glucose, and seeking medical care as
appropriate. The goal of this article is
to provide a useful summary for practitioners: we will refer to methodological issues only to the extent that they
organize and clarify the presentation.
We make recommendations for practice, but not for the research agenda.
We will not emphasize logistical interventions such as providing transportation or mobile services, which are
often not feasible in usual clinical settings.
Our review will touch on several
areas: who is not likely to adopt selfmanagement recommendations, how
adherence can be assessed in clinical
settings, and what steps have been
demonstrated effective at improving
adherence. It is interesting to note that
this literature does not generally
report whether subjects have made
informed choices regarding the behaviors in question.
Although we appreciate the origin
of Haynes’ 2 definition of “compliance” as the extent to which a
patient’s actual behavior conforms to
the advice dispensed by the health
care provider, we also subscribe to
the philosophy that individuals
should be given the opportunity to
make informed choices about their
lifestyle and health care.3 We try to
use the term “patient adherence” in
the context of patients’ choice to
adopt and maintain health behaviors,
although the research literature for
adherence/compliance does not often
share this context.
The body of research in this area is
manageable. For example, a Medline
search for clinical trials of interventions specifically to enhance or promote adherence to prescribed medications among patients with diabetes
turns up only a few hundred studies.
Much of what we know about
improving adherence is, in fact, borrowed from closely related areas facing similar behavioral issues, namely
hypertension and coronary artery disease.
Despite its modest size, the adherence literature can be confusing.
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improvement, an adherence issue is
a likely cause.
3. The patients themselves may tell
you if you ask them. Although
patient self-reports of the extent
of adherence are likely to be overestimates, Haynes asserts that a
nonthreatening inquiry about selfmanagement behaviors will yield
answers with a sensitivity of 55%
and a specificity of 87%. That is,
55% of patients who are not
adhering will volunteer this information, and 87% of patients who
are adhering will accurately affirm
their status.
What Approaches to Improving
Adherence Seem to Work?
In reviewing approaches to adherence,
it is helpful to consider separately the
aspects of adherence being improved
and the type of intervention being
considered. Haynes2 and Roter et al.4
classify interventions into three similar
categories (although they use slightly
different labels for them): educational,
behavioral, and affective.
Educational interventions seek to
improve adherence by providing
information and/or skills. The information may concern the nature of the
disease, the array of diabetes self-management behaviors, and the positive
and negative consequences of not
adopting health recommendations.
But at least as important is information about what to do if a dose of
medication has been missed or if
intercurrent illness or other problems
arise or if you are traveling across
many time zones.
Education may take the form of
individual instruction or group classes. It might be provided in writing or
through a visual medium such as
videotape, multimedia computer software, or access to special Internet
sites. In any event, a key element of
successful educational strategies is
providing simple, clear messages,
hopefully tailored to the needs of the
individual, and verifying that the messages have been understood.
Behavioral approaches have their
roots in cognitive-behavioral psychology and use techniques such as
reminders, memory aids, synchronizing therapeutic activities with routine
life events (e.g., taking pills before
you shower), goal-setting, self-monitoring, contracting, skill-building,
and rewards. As with educational
approaches, some of these approaches, such as skill building, may be proDiabetes Spectrum
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vided individually or in groups and
through a variety of media. For
example, reminders may be mailed,
e-mailed, or telephoned. What is
important is that the behavior in
question has been negotiated with
and accepted by individual patients
so that adoption of the behavior has
a chance of succeeding in the long
term.
Affective interventions seek to
enhance adherence by providing emotional support and encouragement;
recent diet and exercise intervention
studies17 have used lifestyle “coaches”
to help people adhere to the behavioral
changes to which they have committed. Examples include rapport building
through frequent telephone contact,
home visits when feasible, familybased approaches (including family
contracting), and interventions to
enhance coping skills and self-efficacy.
The classification of interventions
is important because, as Haynes says,
“It is important to bear in mind that
no single intervention has been
shown to maintain long-term adherence; one must combine strategies
from two or more of these three categories to achieve success.”2 Roter et
al., 4 in their more recent review of
this area, draw a similar, if less boldly asserted, conclusion. What seems
clear from a systematic review of
studies of self-management training
in type 2 diabetes 18 is that it takes
varying degrees of all three categories
of intervention to have a positive
impact on health or behavioral outcomes in diabetes; this possibly
reflects the complex psychological
landscape of self-management in a
chronic disease such as diabetes.
In the remainder of this section, we
identify specific interventions that
appear to be effective in enhancing
adherence with specific aspects of selfmanagement. Because the effects of
any particular intervention are usually
small and because of methodological
differences across studies, interventions listed here have not necessarily
been found consistently effective. Nor
is our list restricted to approaches that
have been shown effective specifically
in the management of diabetes. We
include interventions, rather, when
they have been found effective at least
once and when they belong to a class
of interventions that have been identified in a meta-analysis as having a significant effect on an adequate measure
of adherence for treatment of chronic
diseases.
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these two effects tend to cancel each
other out, making each of little use in
identifying patients at risk. Indeed, the
conclusion of the literature is quite the
opposite: the risk of adherence
issues/gaps is essentially the same in
all types of patients.
If attempts to identify people at risk
for low adherence to recommendations have been largely fruitless, other
approaches to targeting efforts at
improving adherence may be useful.
Adherence has been found to occur at
very low rates early in the course of
new treatments. Dropout rates from
treatment for hypertension, cardiac
rehabilitation, and smoking cessation
are all high initially and then
decline.13–15 Furthermore, early adherence is a good predictor of sustained
adherence later on.16 Common sense
then suggests that concentrating on
identifying and improving adherence
at the start of a regimen has greater
potential for benefit than targeting old
and new patients equally, although to
our knowledge, this approach has not
been tested in a clinical trial. Similarly,
adherence is diminished by factors
such as complexity of the treatment
regimen, occurrence of side effects,
and high treatment cost. While direct
action to improve these aspects of a
regimen is arguably the best approach,
when circumstances do not permit
this, these characteristics of the regimen can also be used to target efforts
at adherence improvement to individuals at greatest risk.
If adherence is difficult to measure
and high-risk subgroups are difficult
to identify, how can we best target
our efforts to improve adherence to
those most in need of them? Haynes2
has suggested three criteria to alert
providers to a potential adherence
problem:
1. Patients with a poor record of
appointment-keeping are likely to
have issues with other aspects of selfmanagement as well. Fortunately,
adherence with appointment-keeping
is relatively simple to assess in most
clinical settings.
2. Patients who do not respond to
treatment, particularly to increasing
intensity of treatment, in all probability are not adhering to treatment
recommendations. Although nonresponse to increasing the dose of a
drug might indicate that the particular drug is ineffective for the patient,
when adding additional drugs or
switching to new drugs of a different class does not bring about

Table 1. Selected Interventions to Improve Medication
Adherence
Intervention

Ref.

Educational
Teaching by nurse and psychologist supplemented with audiotapes
Affective
Home visit to increase family support, group sessions to increase patient
confidence and skills
Behavioral
Frequent follow-up by nurse at worksite clinic until treatment goals achieved
Feedback through patient record of medications and blood pressure response
Combination of medication chart and pill organizer
Mailed prescription refill reminder and special packaging
Nurse counseling plus reminder chart, structured counseling by pharmacist
At end of hospitalization, phasing in patient responsibility for medication
administration
Telephone reminders and monitoring using computerized telephone system
Educational videotape or picture book (note: subjects were asthmatic children)
Diabetes Spectrum
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demonstrated improved fitness before
randomization. In the maintenance
phase of the study, they also found
that daily self-monitoring was superior to weekly self-monitoring.
Jeffery et al.25 found that obese men
and women randomized to receive a
personal trainer or financial incentives
for participation in the exercise component of a behavioral weight-loss program achieved higher attendance levels
than those randomized to usual treatment or usual treatment plus supervised walks. Notwithstanding this success, the increased attendance did not
translate into increased energy consumption or greater weight loss.
The types of interventions used in
these trials are similar to those used
for improving adherence to other
types of treatment. It is therefore reasonable to assume that similar generalizations about the increased effectiveness of multiple interventions, as
established for other types of adherence behavior, will apply to exercise
adherence as well.
Adherence to dietary recommendations to lower cholesterol and lose
weight has been studied extensively in
patients with or at risk for coronary
heart disease. Dietary recommendations for these people are similar to
those for patients with type 2 diabetes, so that similar interventions to
improve adherence may be applicable.
Metz et al.26 randomized 560 people with hypertension, diabetes, or
lipid disorders to receive detailed
dietary plans or prepared meals. They
found that the group receiving prepared meals had better dietary adherence as measured by 3-day food
diaries. While providing patients with
meals is not a feasible intervention in
most clinical settings, this study and
others (e.g., the DASH trial27) suggest
that a market for meal provision for
medical nutrition therapy might be
developed. They also reinforce the
notion that dietary adherence is very
strongly influenced by the ready availability of healthy food choices and the
unavailability of unhealthy ones.
From a more practical perspective,
McCulloch et al.28 found that practical lunch time demonstrations or
videotape education were superior to
conventional diet-sheet instruction
among adults with poorly controlled
type 2 diabetes (average pretreatment
hemoglobin A 1c [A1C] 13%). The
patients in the demonstration and
videotape groups showed improved
dietary knowledge, better adherence
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at home. They found, however, that
the less expensive approach, perhaps
because of its increased simplicity and
lower cost, was associated with
enhanced adherence.
In a study of exercise as a weightloss treatment, Jakicic et al.21 found
that women randomized to have
access to home exercise equipment for
short bouts of exercise were more
adherent and lost more weight than
those without access to exercise
equipment. Mahler, Kulik, and
Tarazi 22 randomized patients being
discharged after coronary artery
bypass surgery to standard discharge
information or to viewing of one of
two educational videotapes. Both
videotape recipient groups exhibited
greater adherence with exercise recommendations, and those who viewed
the tape portraying the post-discharge
course as characterized by ups and
downs were more adherent than the
group whose tape portrayed it as
steady progress. Annesi23 found that a
computerized feedback system that
tracked progress, provided feedback,
and set goals reduced dropout rates
and delayed dropout from a prescribed exercise program carried out
in a fitness center.
King et al. 24 studied the use of
semi-weekly staff-initiated telephone
contact as a supplement to baseline
education to sustain participation in a
home-based exercise program. They
found the telephone intervention to
result in both greater participation
and improved fitness among those initiating the program and better maintenance of the behavior among longterm participants who had already
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Adherence with medications is
affected by many things. It is generally
agreed that simpler regimens such as
once-a-day dosing are associated with
better adherence than more complicated ones. Nevertheless, even with
the simplest regimens, adherence can
be poor.19 Numerous approaches have
been used to improve adherence to
prescribed medication regimens.
Table 1 presents selected interventions that have been found workable.
What is striking is the diversity of personnel who can implement interventions successfully and the variety of
technologies that can be used. It
should also be noted that studies of
interventions to improve medication
adherence, both included and beyond
those shown in the table, have focused
on both prescription-filling and selfadministration of the medication.
Physical activity plays a vital role in
the self-management of type 2 diabetes. Exercise is the best predictor of
maintaining weight loss, and, independent of weight loss, it decreases
insulin resistance. Unfortunately, it is
in the area of efforts to improve
adherence with exercise recommendations that we have, perhaps, the smallest body of research. There are relatively few studies, and they tend to be
small and brief. The most noteworthy
findings are reviewed here.
Carlson et al.20 sought not so much
to increase adherence to exercise therapy among cardiovascular rehabilitation patients as to see whether it could
be sustained using a less expensive
program that de-emphasized electrocardiographic monitoring and allowed
some of the sessions to be carried out
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is another aspect of chronic disease
self-management. For diabetes, this
can involve both regular appointments for monitoring and care (typically several times a year) and annual
appointments for dilated fundus
examinations and comprehensive foot
examinations. As with interventions
to promote adherence, the track
record of any single approach is
mixed, but when the literature is
viewed as a whole, mail and telephone
reminders produce improvements in
appointment-keeping.
It has been harder to demonstrate
that these same interventions also
result in improved glycemic control or
reduced hospitalization. For example,
Feder et al.32 used mailed prompts to
both coronary heart disease patients
and their providers to attempt to
boost patient clinic attendance and
adherence by physicians to treatment
guidelines. While their intervention
did increase attendance and also
increased rates of referral to cardiologists for evaluation, they found no
improvement in other markers of
quality of care nor any change in
lifestyle modifications to reduce risk
of recurrent coronary events.
Similarly, in Smith, Weinberger,
and Katz’ trial33 of mailed information, appointment reminders, and
intense follow-up of missed appointments, the intervention group kept
significantly more appointments than
the control group, but this improved
adherence to outpatient care did not
reduce hospitalizations. Of course,
management of diabetes was less
effective in 1987, and the intervention
in this trial did not attempt to
improve the quality of care delivered
at the visits. Thus, this result is less
surprising than that of Feder et al.
Basch et al.34 doubled the rate of
retinopathy screening among African
Americans with diabetes who had not
had an eye exam in the preceding 14
months using a multicomponent educational intervention. Their approach
relied heavily on telephone-based
problem-solving phone calls to overcome barriers to screening.
Summary and Conclusions
Our glass is half full. A wide variety
of methods to improve all aspects of
patient adherence to treatment recommendations for diabetes have been
studied. Even though many interventions used have been applied broadly
to populations without tailoring to
individual patients’ stage of change,35
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a modicum of success is often
attained.
Although meta-analyses have
shown that broad categories of interventions are, in aggregate, successful,
their effects are small. Simultaneously
applying several approaches drawn
from different modalities (educational, behavioral, affective) tends to produce better results than any single
modality. Practitioners seeking to
enhance adherence among patients
will find no “silver bullet.” Rather,
we have a collection of reasonably
useful tools at our disposal, which we
are challenged to use as effectively as
we can.
Our efforts are likely to bring the
most benefit if temporally targeted to
the patients at highest risk of adherence problems and issues: patients
being newly introduced to a treatment
or patients with previous problems
with adherence or adoption of behaviors. If we respect the autonomy of
people who live with diabetes while
providing them with the educational,
behavioral, and emotional support to
manage their disease, we have probably fulfilled our health care professional role in promoting adherence.
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on 7-day food diaries, and substantial
improvements in A1C (to 10.6 and
9.6%, respectively, versus no change
in the conventional diet-sheet group).
Although the Multiple Risk Factor
Intervention Trial (MRFIT) did not
achieve its primary goal of reducing
mortality from coronary heart
disease,29 it was highly successful at
reducing the prevalence of risk factors
for coronary disease in its special intervention group. MRFIT may be the
longest, largest-scale success in
improving adherence to cardiovascular
dietary recommendations. 30 In that
study, intensive and sustained counseling of middle-aged men with multiple
risk factors for cardiovascular disease
was provided by nutrition counselors.
Most remarkable is that dietary adherence as measured by 3-day dietary
records and improvements in serum
lipid levels was largely sustained during 6 years of follow-up.
The use of videotapes by Mahler et
al.22 cited earlier in connection with
exercise adherence was also successful
in reducing dietary fat intake after
coronary artery bypass surgery, and,
again, the tape presenting the postoperative period as a series of ups and
downs generated greater success than
the other tape.
Compared to usual care and printed information, dietary advice provided by nurses to healthy patients at risk
for coronary heart disease, along with
sustained follow-up by these nurses,
was associated with slightly greater
weight loss, lower intake of total fat
and saturated fat, and lower serum
cholesterol levels. Roderick et al. 31
pointed out, however, that the modest
gains achieved would be proportionate to the effort and resources
required only in patients at the highest
risk levels.
What is most striking about interventions to improve dietary adherence
is the key role played by health care
professionals such as dietitians and
nurses. In successful interventions, the
physicians’ role, if there is any at all,
is one of providing approval and initial encouragement. The actual intervention is implemented by nurses or
dietitians. It is a matter of speculation
whether this reflects greater interest,
training in counseling skills, better
patient rapport, or more time to
devote to dietary matters. We were
unable to find any successful interventions that relied primarily on physicians to improve dietary adherence.
Appointment-making and -keeping
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