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Chapter 1
Introduction

Hayden B. Bosworth

While the United States national debate on health care is getting a lot
of publicity, there has been limited focus on treatment adherence and
prevention. In fact, less than 3% of the United States massive health
budget goes toward population-based prevention and more than 90%
is spent on treating diseases and their complications – many of which
are easily preventable [1, 2]. The remaining health-care resources are
directed toward financing and delivery of medical care, with substan-
tially less emphasis on other determinants of health, such as behavioral
choices, social circumstances, and environmental conditions [3].

The lack of focus on treatment adherence is a shame given the
clear relationships between health behaviors and outcomes. Despite
advances in health care, all too often the benefits of these treatments
are not fully realized because of patient nonadherence. Almost all
medical and behavioral health treatments require at least some degree
of adherence to treatment (e.g., coming to appointments, picking up
medications, agreeing to have procedures performed, use of contracep-
tion, obtaining immunizations, attending follow-up appointments), and
many treatments require significant behavior change (e.g., following
long-term demanding and complex medication regimens, improving

H.B. Bosworth (B)
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2 H.B. Bosworth

diet and physical activity, reducing alcohol consumption, and cigarette
smoking). Adherence has been defined as the extent to which a per-
son’s behavior – taking medication, following a diet, and/or executing
lifestyle changes – corresponds with agreed recommendations from a
health-care provider.

Unfortunately as reviewed in this book, few patients fail to make
these behavior changes. When the major multiple health-protective
behaviors are studied, few individuals meet the criteria for a healthy
lifestyle. About one-third of adults adhere with most – six or more out
of nine recommendations which include two to four servings of fruit
per day, three to five servings of vegetables per day, less than 2,400 mg
of sodium per day, less than 10% of kilocalories from saturated fat per
day, at least 150 min of physical activity per week, not smoke, moder-
ate alcohol use, blood cholesterol checked in the last 5 years, and blood
pressure checked in past 2 years [4]. In the United States, only 3% of
adults meet all four health behavior goals of being a nonsmoker, hav-
ing a healthy weight, being physically active, and eating five or more
fruits and vegetables a day [5].

Despite the low levels of adherence to recommended health behav-
iors, there is growing evidence of the impact of adherence to health
behaviors. The major causes of morbidity and premature mortality
in the United States – heart disease, cancer, and stroke – are influ-
enced by multiple health risk behaviors, including smoking, alcohol
abuse, physical inactivity, and poor diet. The 52-nation INTERHEART
study identified tobacco use, obesity, lipids, and psychosocial factors
as accounting for about 90% of the population-attributable risks for
myocardial infarction [6, 7]. In a recent study of 77,782 middle-aged
United States women, never smoking, engaging in regular physical
activity, eating a healthy diet, and avoiding becoming overweight were
each associated with a markedly lower mortality during 24 years of
follow-up. It was estimated that 55% of all cause mortality, 44% cancer
mortality, and 72% of cardiovascular mortality during the follow-up
could have been avoided by adherence to these four lifestyle guidelines
[8]. Mental illness, as well as stress and distress more broadly, also
places a significant burden on health and productivity in the United
States and globally [9].

Rates of nonadherence to treatment generally range from 20 to 40%
for acute illness regimens, 20 to 60% for chronic illness regimens,
and 50 to 80% preventive regimens [10]. Nonadherence to treatment
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has been found to be high in psychotherapy and behavior therapy,
with premature treatment dropout rates ranging from 30 to 60% [11].
Adherence to treatment by children and adolescents ranges from 43 to
100%, with an average of 58% in developed countries [12]. Several
studies have suggested that adolescents are less adherent than younger
children [13].

While there is increasing evidence documenting the problems and
impact of nonadherence to treatment, other factors to consider and
make the focus of treatment adherence all that more important are
that improving treatment adherence also enhances patients’ safety.
Because most of the care needed for chronic conditions is based on
patient self-management (usually requiring complex multi-therapies),
use of medical technology for monitoring, and changes in the patient’s
lifestyle, patients face several potentially life-threatening risks if not
appropriately supported by the health system.

Increasing the effectiveness of adherence interventions may have a
far greater impact on the health of the population than any improve-
ment in specific medical treatments. Increasingly studies find signif-
icant cost savings and increases in the effectiveness of health inter-
ventions that are attributable to low-cost intervention for improving
treatment adherence. Without a system that addresses the determinants
of treatment adherence, advances in biomedical technology will fail to
realize their potential to reduce the burden of chronic illness.

Given that patient nonadherence is such a significant barrier to
effective and efficient health-care delivery, better recognition, under-
standing, and methods for reducing the impact of this problem are
crucial steps toward promoting patient care, outcomes, and treatment
costs.

Defining Treatment Adherence

To define treatment adherence, multiple terms have been used includ-
ing compliance, co-operation, concordance, mutuality, and therapeutic
alliance, and operational definitions of these terms vary widely across
studies [14]. Most definitions contain elements relating to patients’
self-care responsibilities, their role in the treatment process, and their
collaboration with health-care providers. In recent years, patients have
been encouraged to participate more actively in decision making
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regarding their health care. The terms “adherence” and “concordance”
have been more preferred lately [15]. The term adherence will be
used throughout this book and connotes the patient’s participation
and engagement in maintaining a regimen she/he believes will be
beneficial, strongly implying a therapeutic partnership with providers
that is essential to the individuals’ success in following the pre-
scribed treatment regimen. Similar to the World Health Organization
recommendation, it is also recognized that adherence to a regimen
may reflect behaviors ranging from seeking medical attention, fill-
ing prescriptions, obtaining immunizations, and executing behavioral
modifications that address self-management of disease, smoking, con-
traception, unhealthy diet, and insufficient levels of physical activity.

Clinical Measurement of Medical Regimen Adherence

Accurate assessment of adherence behavior is necessary for effective
and efficient treatment planning. However, the challenge lies in that
there is often no “gold standard” for measuring adherence behavior
[16, 17] and often the use of a variety of strategies has been recom-
mended in the literature. Relying on providers’ rating of the degree
to which their patients follow their recommendations often results in
overestimated adherence [18, 19]. Similarly, relying on patients’ sub-
jective reports may be problematic as well. Patients who reveal that
they have not followed treatment advice tend to describe their behav-
ior accurately, whereas patients who deny their failure or are not aware
of that they are not following recommendations report their behavior
inaccurately [17].

In summary, measurement of treatment adherence provides use-
ful information that outcome monitoring alone cannot provide, but it
remains only an estimate of a patient’s actual behavior. The goals of
the provider, the accuracy requirements associated with the regimen,
the available resources, the response burden on the patient, and how the
results will be used should all be taken. No single measurement strat-
egy has been deemed optimal. A multi-method approach that combines
feasible self-reporting and reasonable objective measures supported
by effective patient–provider communication is likely to be the best
method for identifying problems with treatment adherence.
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Take Home Messages of the Book

There continues to be a tendency to focus on patient-related factors
as the causes of problems with adherence with limited consideration
of provider and health system-related contributing factors. Oftentimes,
treatment adherence for a particular behavior is influenced by several
factors – whether these factors are social and economic factors, the
health-care team/system, the characteristics of the disease or health
issue, therapies, and patient-related factors. In addition, individuals
need to contend with adherence to multiple health recommenda-
tions and each behavior/health condition is likely to have a separate
source of barriers to adherence. Similarly, whether the problem is
acute/chronic or the behavior involves initiating or maintaining, there
are likely to be different factors that influence treatment adherence.
Additional recommendations readers will find in the book include

1. Patient-centered tailored interventions are likely required to
improve treatment adherence given that there is no single interven-
tion strategy that has been shown to be effective across all patients,
conditions, and settings. Although teaching patients about their
treatment regimen and disease/condition is important, additional
focus on behavioral strategies to increase treatment adherence
is needed. Patient education should involve less verbal instruc-
tion, and individuals should be provided clear succinct written
instructions that they can refer to at home.

2. Adherence is a dynamic process that needs to be followed up. For
many behaviors there are typically at least four phases to treatment
adherence, contemplating, initiating, maintaining, and sustaining
long-term behavior – phases that all have potentially different bar-
riers and facilitators. For example, in Chapter 3, Drs. Yancy and
Voils discuss differences in initiating diet interventions and main-
taining them. The lack of a match between patient’s stage and
the practitioner’s attempts at intervention means that treatments
are frequently prescribed to patients who are not ready to follow
them.

3. Incorporating family, community, and organizations is a likely key
factor for success in improving adherence. Social support consist-
ing of informal or formal support received by patients from other
members of their community has been consistently reported as an
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important factor affecting treatment adherence. There is growing
evidence that support among patients can improve adherence to
therapy while reducing the amount of time devoted by the health
professionals to the care of chronic conditions.

4. There is a need for health professionals to be trained in identi-
fying and alleviating treatment adherence. As recognized by the
World Health Organization, health providers can have a significant
impact on treatment adherence by assessing risk of nonadherence
and delivering interventions to optimize adherence. Beyond train-
ing practitioners, the systems in which they work must design
and support delivery systems that support this objective. Training
will likely need to address three topics: knowledge (information
on adherence) including the factors that have been reported to
influence adherence and effective interventions available; clinically
useful ways of using this information which includes ways to assess
adherence and how priorities should be ranked and best avail-
able intervention chosen, when and how should patient progress
be followed up and assessed; and behavioral tools for health pro-
fessionals for creating and maintaining habits – this component
should be taught using “role-play” and other educational strategies
to ensure that health professionals incorporate behavioral tools for
enhancing adherence into their daily practice (WHO).

Conclusions

Clinicians are all challenged by identifying and addressing treat-
ment nonadherence among their patients. Poor treatment adherence
accounts for substantial worsening of disease, death, and increased
health-care costs in the United States. Adherence to treatments with
proven efficacy is a primary determinant of the effectiveness of treat-
ment. Adherence clearly and directly optimizes clinical benefit and
health-related quality of life of patients with disease (secondary and
tertiary prevention), as well as prevents onset of disease (primary
prevention). In addition, higher rates of adherence confer direct eco-
nomic benefits by, for example, reducing costs associated with acute
exacerbations of disease (e.g., hospitalizations, emergency depart-
ment visits, expensive treatments). Indirect savings may result by
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enhancing patients’ quality of life and decreasing work days lost to ill-
ness. When adherence programs are combined with regular treatment
and disease-specific education, significant improvements in health-
promoting behaviors, symptom management, communication, and
disability management have been observed. Despite these benefits,
adherence is often far from optimal; this is especially true for lifestyle
behaviors where, for example, poor diet and lack of exercise contribute
to the growing obesity epidemic.

While increasing work has focused on examining treatment adher-
ence, there remains a lack of a summary of proven methods for
identifying and addressing patient nonadherence. Thus, this book pro-
vides (a) a summary of the impact of treatment nonadherence (e.g.,
costs, clinical outcomes, health-related quality of life); (b) a review
of patient factors related to treatment adherence for specific behaviors
(i.e., diet, exercise, medication use), as well as across diseases and spe-
cial populations (e.g., children); and (c) proven methods for improving
treatment adherence.
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Chapter 2
Physical Activity and Adherence

Kelli Allen and Miriam C. Morey

Adherence to Physical Activity

There is abundant evidence supporting the health benefits of physical
activity, including reduced risk for cardiovascular disease, stroke,
some cancers, type 2 diabetes, osteoporosis, hypertension, high choles-
terol, obesity, osteoarthritis, and all-cause mortality [1]. Physical
activity is also associated with improved psychological health and
functional status, as well as reduced health-care expenditures [2]. It
has been estimated that the direct costs of physical inactivity account
for approximately $24 billion, or 2.4% of US health-care expendi-
tures [1, 2]. Furthermore, about 12% of all deaths in the USA can be
attributed to physical inactivity [3].

This chapter provides a synopsis of research related to physical
activity adherence, with a primary focus on adults. We discuss rec-
ommendations for physical activity, the problem of non-adherence to
physical activity recommendations and factors associated with non-
adherence, screening for non-adherence, and interventions to increase
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physical activity. Finally, we will discuss clinical and policy implica-
tions of physical activity adherence research.

Physical Activity Guidelines and Recommendations

There has been substantial debate and study regarding the amount
of physical activity required for achieving health and fitness bene-
fits. Guidelines from Healthy People 2010 (HP2010), the American
College of Sports Medicine (ACSM), the American Heart Association
(AHA), and the US Department of Health and Human Services
(DHHS) advise the following [4–6] (Boxes 2.1 and 2.2):

Box 2.1 Physical Activity Recommendations
for Adults Under Age 65

∗ Do at least 30 or up to 60 (for greater benefit) min per day of
moderate intensity aerobic activity, in bouts of at least 10 min

each, to total 150–300 min per week

OR

∗ Do at least 20–30 min per day or more of vigorous intensity
aerobic activity to total 75–150 min per week

OR

∗ Do an equivalent combination of moderate and vigorous
activity

AND

∗ Do 8–10 strength training exercises, 8–12 repetitions of each,
twice a week



2 Physical Activity and Adherence 11

Box 2.2 Physical Activity Recommendations
for Adults Age 65 and Older

∗ Follow the same guidelines for aerobic activity as those for
adults under age 65

AND

∗ 8–10 strength training exercises, 10–15 repetitions each, 2–3
times per week

AND

∗ Do balance exercises, if at risk for falling

∗ When older adults cannot do these recommended amounts of
physical activity because of chronic conditions they should be

as physically active as their abilities and conditions allow.

The guidelines emphasize that all adults should avoid inactivity.
Some activity is better than none. The guidelines also emphasize
that additional health benefits can be gained by performing physical
activity in amounts greater than the minimum recommendations. It
should also be noted that physical activity performed in the context
of regular occupational, household, and leisure activities can pro-
duce benefits similar to those of structured exercise, as long as the
frequency, intensity, and duration are sufficient [7].

The Problem of Non-adherence to Physical Activity
Recommendations

Estimates of the proportion of adults who do not meet physical
activity recommendations vary slightly according to the specific set
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of guidelines being considered (HP2010, ACSM/AHA, and DHHS).
The Centers for Disease Control and Prevention (CDC) analyzed phys-
ical activity data from the 2007 Behavioral Risk Factor Surveillance
System, which is a nationally representative sample of adults ≥18
years. These data showed that when considering the HP2010 guide-
lines, 48.8% of adults met physical activity recommendations com-
pared with 64.5% who met recommendations according to the 2008
DHHS guidelines. Nevertheless, these and other data show that a large
proportion of adults do not meet physical activity recommendations,
and this is a significant public health problem [8]. These data also
likely underestimate the problem of non-adherence, as adults tend to
overreport physical activity levels in comparison to objective measures
[9, 10].

Long-term adherence to physical activity is essential for the main-
tenance of health benefits. For example, Morey et al. reported that
among older adults enrolled in a physical activity program for over
10 years, participants classified as adherent had a long-term survival
benefit by time compared to a non-adherent group [11]. Other research
showed that individuals who are more adherent to regular exercise pro-
grams, compared to those who are less adherent, experience greater
improvements in fitness, physical function, quality of life, and disease-
specific outcomes [12]. However, studies suggest that about 50% of
adults who start a physical activity program will drop out within a few
months [13].

Risk Factors for Non-adherence to Physical Activity
Recommendations

There have been several comprehensive reviews of the corre-
lates and predictors of physical activity, covering over 380 studies
[14–17]. This section describes prior research on key correlates of
physical activity, focusing on seven categories of factors: demo-
graphic, health-related and biological, cognitive and psychological,
behavioral, social, program-related, and environmental. Table 2.1 also
provides a comprehensive summary of factors associated with physical
inactivity.
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Table 2.1 Factors associated with physical inactivity

Demographic factors
Older age
Female gender
Non-white race/ethnicity
Low socioeconomic status

Health-related and clinical factors
Chronic illnesses
Poor general health and physical function
Overweight/obesity

Cognitive and psychological factors
Greater perceived barriers to physical activity
Lack of enjoyment of physical activity
Low expectations of benefits from physical activity
Poor psychological health
Low self-efficacy for physical activity
Low self-motivation for physical activity
Lack of readiness to change physical activity behaviors
Poor fitness level

Behavioral factors
Prior physical activity
Smoking
Type A behaviora

Social factors
Lack of cohesion in exercise group
Lack of physician influence/advice for physical activity
Lack of social support for physical activity

Program-related factors
High physical activity intensity
Long physical activity duration

Environmental factors
Lack of access to facilities/parks/trails
Lack of neighborhood safety

aType A behavior associated with poorer adherence in supervised
exercise programs but greater overall physical activity levels
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Demographic Factors

The demographic factors most strongly associated with physical activ-
ity levels in prior research include the following:

Age

While the benefits and safety of physical activity for older adults have
been well established, increasing age is still one of the most consis-
tent predictors of decreased physical activity [8, 9, 14, 18, 19]. About
60% of older adults in the USA do not meet physical activity recom-
mendations [18, 20]. Some data suggest that physical activity levels
increase slightly around the typical age of retirement (60–65), but then
decline shortly afterward [21]. Studies have also shown that there is a
greater age-related decline in physical activity among older women in
comparison to older men [22].

Not surprisingly, poor health status is one of the most important and
consistent correlates of physical inactivity among older adults [23].
Some specific health-related variables associated with reduced activity
among older adults include poor perceptions of overall health, pres-
ence of chronic diseases, depressive symptoms, injuries, activity and
mobility limitations, pain, and fear of pain [16, 24]. There are sev-
eral other factors that seem to be particularly salient with respect to
older adults’ physical activity levels. First, some research suggests
that social support for physical activity decreases substantially with
age [25], and this may negatively affect activity among older adults.
Second, older adults may be more likely than younger individuals to
report lack of skill as a barrier to physical activity [26]. Third, mis-
conceptions about physically activity are problematic among older
adults. Specifically, older adults may be deterred from physical activ-
ity because of beliefs that activity must be vigorous or uncomfortable
to produce benefits [27]. Fourth, physicians are less likely to ask
older adults about physical activity and less likely to counsel their
patients to become more physically active [28]. The US Preventive
Task Force’s conclusion that there was insufficient evidence that phys-
ical activity counseling by primary care providers was effective may
have hindered incorporation of physical activity counseling into pri-
mary care [29]. However, more recent studies in primary care settings
have reported significant improvements in physical activity among
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elders, and physician advice appears to play a key role in older adults’
physical activity [30, 31].

Gender

Gender has also been a consistent predictor of physical activity, with
men showing greater levels of activity than women [9, 14, 15, 18,
19]. While many barriers to physical activity are similarly influential
among both women and men, there are some factors that are partic-
ularly relevant to women. First, previous physical activity guidelines
emphasized fairly vigorous activity, which may have discouraged par-
ticipation among women. Research has shown that only about 5% of
women adopt vigorous activities (such as running) annually, but about
34% adopt moderate activities (such as walking) [32]. Newer phys-
ical activity guidelines focus more on moderate level activities, and
this change may have a positive influence on women’s activity levels
as these recommendations continue to be conveyed. Second, women
may experience a social environment that is not as supportive or con-
ducive to activity as men. Women’s frequent multiple roles, involving
both work and family responsibilities, may be a particularly significant
barrier to regular physical activity. For example, data show that women
with young children at home are less active than women without young
children [33].

Race and Ethnicity

Racial and ethnic minorities suffer disproportionately from chronic
illnesses that are associated with physical inactivity, and elimination
of these health disparities is a national health priority [34]. Yet there
are still considerable racial and ethnic differences in physical activ-
ity levels [35]. Blacks, Hispanics, Asian and Pacific Islanders, and
American Indians/Alaska Natives all report lower levels of physical
activity compared to non-Hispanic Whites [19, 34]. Data from the
CDC’s Behavioral Risk Factor Surveillance System show that when
considering the 2008 DHHS guidelines, 68% of non-Hispanic Whites
meet physical activity recommendations compared with only 57% of
non-Hispanic Black and Hispanic participants [18].
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While racial/ethnic differences in physical activity may partly be
mediated by socioeconomic status (SES) [15], some studies have con-
trolled for income, work status, or education in statistical models and
still observed racial differences in physical activity level [36, 37].
Barriers and facilitators of physical activity have not been as well
examined among racial and ethnic minority groups as among non-
Hispanic Whites. However, these data are emerging, and in particular,
there is a growing literature on physical activity among racial and
ethnic minority women [38–43]. These studies indicate that among
racial and ethnic minority women, family disapproval, family needs,
and child care are particularly important barriers to physical activity
[42, 43]. Research also shows that among racial and ethnic minorities
in general, two key strategies for increasing physical activity may be
enhancing social support for physical activity and augmenting access
to places for physical activities [44].

Socioeconomic Status

Overall, SES has been a fairly consistent correlate of physical activ-
ity [14, 19]. “Blue collar” occupational status (typically manual and
industrial labor), low income, and lower education level have all
been associated with less physical activity (especially leisure time
physical activity) in some studies [14]. Women with low SES and
low-skilled occupations are at particular risk for being physically
inactive [45].

There are several likely reasons that physical activity levels are
lower among individuals with low SES. First, these individuals are
more likely to live in communities that have fewer parks or recreational
facilities, are more likely to lack financial resources to purchase home
exercise equipment, may lack social support or encouragement to lead
a physically active lifestyle, and may also lack understanding about
the health benefits of activity [46]. Second, some research suggests
that individuals with lower income levels receive less advice from their
physicians about preventive health behaviors such as physical activity
[47]. Third, low SES is associated with poor adherence during and fol-
lowing clinical exercise programs such as cardiac rehabilitation [48],
and this may be related to financial constraints, health-care coverage,
and lack of work flexibility.
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Health-Related and Clinical Factors

Individuals with chronic diseases and overall poorer levels of health
and physical function are less likely to be physically active [49].
For individuals with some chronic health conditions, involvement in
a formal, structured exercise program can facilitate physical activ-
ity adherence. Alternatively, the use of group-mediated cognitive-
behavioral therapy has been successful at integrating physical activity
into daily life rather than delivered as an independent center-based
activity among adults with chronic conditions [50].

Overweight/obesity is also strongly associated with lower activ-
ity levels [14, 18]. For example, Brownson et al. found that among
a national sample of women in the USA, those who were overweight
were significantly less likely to report being regularly active and more
likely to report having no leisure time physical activity compared to
women who were not overweight [51].

Cognitive and Psychological Factors

A wide array of cognitive and psychological variables have been
examined as potential correlates of physical activity adherence (see
Table 2.1) [14, 15, 17]. Among these variables, studies have shown that
the following are most consistently associated with greater physical
activity levels: fewer perceived barriers, greater enjoyment of physical
activity, greater expected benefits, better psychological health, greater
self-efficacy for physical activity, greater self-motivation for physical
activity, greater readiness to change, and better perceived health or
fitness [14, 17].

Self-efficacy for physical activity, defined as an individual’s confi-
dence in his or her ability to be physically active on a regular basis,
has been one of the strongest and most consistent cognitive correlates
of activity level [14, 15, 17]. Self-efficacy is related to both adoption
and maintenance of physical activity [32]. It has been correlated with
physical activity in a variety of settings, including large population-
based community samples, exercise groups for healthy individuals,
and clinical exercise programs [14]. Self-efficacy has also been shown
to predict future physical activity levels in longitudinal studies [17].
Furthermore, self-efficacy may be enhanced through training and
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feedback [52] and therefore could be a particularly important target
for interventions.

Perceived barriers also correlate strongly with physical activity [14,
15, 17]. The most commonly reported barrier to physical activity
among US samples is lack of time [15]. Some other common barriers
include lack of facilities, bad weather, safety, lack of exercise partner,
fatigue or lack of energy, poor health, and self-consciousness about
appearance [14]. Perceived barriers may incorporate both subjective
and objective components. Objective barriers, such as lack of exer-
cise facilities, may be modified by policy interventions, and subjective
barriers may be modified through cognitive interventions that refute
beliefs that hinder activity.

Behavioral Factors

Behavioral factors that have been associated with current physical
activity level include prior physical activity history, smoking, and Type
A behavior. Of these, prior activity history has shown the most con-
sistent association with current activity level [14, 17]. While not all
studies have shown a significant association between smoking and
physical activity, most have found an inverse relationship [14]. Type
A behavior has been defined as a behavioral syndrome or style of
living characterized by competitiveness, feelings of being under the
pressures of time, striving for achievement, and aggressiveness [53].
Studies have indicated that Type A behavior is associated with greater
overall levels of physical activity but lower adherence within super-
vised exercise programs [15, 17]. These results have implications for
interventions, suggesting that individuals with greater Type A behav-
ior may be better suited to individual or home-based physical activity
programs.

Social Factors

Social factors that have been studied as correlates of physical activity
include exercise group cohesion, physician influence, and social sup-
port. Group cohesion has shown a modest positive correlation with
adherence in some studies [17]. However, physician influence and
social support have been stronger and more consistent correlates of
physical activity level and adherence [14, 17]. Physician advice to
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exercise has been reported as a correlate of physical activity among
the general adult population [54]. Social support has been significantly
associated with physical activity in cross-sectional and prospective
studies, both in community samples and within organized exercise
groups [14, 55]. While both family and friend support for physical
activity appear to be influential [14, 17], the role of the spouse seems
to be particularly important [55].

Program-Related Factors

In addition to person-level characteristics, specific aspects of the phys-
ical activity regimen or program can influence adherence. Adherence
may be poorer for high-intensity physical activity versus lower inten-
sity levels [56]. With respect to exercise duration, some evidence
indicates that completing several shorter bouts of activity may result
in greater adherence than one longer bout, while retaining some health
benefits [57]. Shorter, intermittent exercise periods may be particularly
beneficial for reducing rates of attrition at the beginning of an exercise
program [58].

Studies have also compared group- or center-based programs ver-
sus home-based programs. Some studies have found that home-based
exercise is associated with greater adherence and higher levels of
activity [59, 60]. However, some research has shown an advantage of
center-based programs [61], and this may vary according to individual
needs and preferences. Within the context of group- or center-based
programs, there are several factors that have been shown to enhance
adherence, including convenient time and location, reasonable cost,
variety of exercise modalities, flexibility in exercise goals, and quality
of the exercise leader [62].

Environmental Factors

There is growing recognition that environmental factors have a tremen-
dous influence on individuals’ physical activity behavior [14]. Perhaps
the most prominent theme to emerge in recent research involving
environmental factors is that of convenient access. Studies show that
simply having convenient access to parks, walking or biking trails,
or other physical activity facilities is strongly associated with greater
activity levels [63, 64]. Neighborhood safety is also another key factor,
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particularly among older adults, women, and individuals with lower
education levels [64].

Screening for Non-adherence to Physical Activity
Recommendations

There are numerous options for assessing physical activity. Most com-
monly, physical activity is measured via subjective self-report, using
one of many available validated questionnaires [65]. While there is
no single best questionnaire for assessing physical activity, some have
been developed for specific patient groups (i.e., older adults), and
this should be considered when selecting a measure. There are also
objective measures of physical activity, including pedometers and
accelerometers. While these objective measures may provide a more
accurate assessment of activity level, use of this equipment may not be
feasible in clinical settings and in some large-scale studies.

In clinical settings, a brief screening assessment for physical activ-
ity level is typically most appropriate. Many validated physical activity
questionnaires, though useful in research settings, may be too time
consuming to administer as part of a clinical screening process.
However, brief assessments can be used to identify patients who are
physically inactive [66, 67]. For example, Smith et al. found that the
two-item assessment shown in Box 2.3 was feasible to use in a clinical
setting and enabled physicians to ascertain the overall activity levels of
patients [66]. These questions can be used to assess whether patients
are meeting the guidelines for aerobic activity described in Boxes 2.1
and 2.2.

Box 2.3 Physical Activity Screening Assessment

1. How many times a week do you usually do 20 min or more
of vigorous intensity activity that makes you sweat or puff
and pant (e.g., heavy lifting, digging, jogging, aerobics, or fast
bicycling)?

� 3 or more times a week � 1–2 times a week � None
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2. How many times a week do you usually do 30 min or more of
moderate intensity physical activity or walking that increases
your heart rate or makes you breathe harder than normal (e.g.,
carrying light loads, bicycling, at a regular pace, or doubles
tennis)?

� 5 or more times per week � 3–4 times a week � 1–2
times a week � None

Source: Ref. [66]

Physical Activity Adherence Intervention Studies

There have been numerous studies designed to identify successful
physical activity interventions. These studies have varied widely with
respect to participant samples, settings, theoretical models, and inter-
vention strategies. Physical activity interventions can be grouped into
two main categories: public health/environmental/policy interventions
and individual-based interventions (which also encompass small group
classes). While this chapter focuses primarily on individual interven-
tions that can be implemented in clinical settings, we first provide a
brief overview of broad public health interventions.

Public Health, Environmental, and Policy Interventions

Because the problem of physical inactivity is pervasive, large-scale,
population-based strategies to this problem are an important coun-
terpart to intensive individualized and small group interventions.
Public health, environmental, and policy strategies to enhance physical
activity adherence can range from very simple, low-cost interven-
tions to complex policies involving budget allocation and transporta-
tion restructuring [68]. In general, broad mass media educational
approaches seem to have little influence on physical activity levels
within communities [69]. However, other types of environmental and
policy interventions have shown promising results [70, 71]. These
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interventions have included posting signs in public areas to encourage
the use of stairways, adding bicycle trails, organizing activity clubs,
and providing additional exercise facilities in the community. While
community- and population-based strategies are clearly important for
facilitating physical activity, the costs of implementation are often a
significant barrier [72].

Individual Interventions

Systematic reviews have concluded that there is good evidence to sup-
port the overall efficacy of individual interventions to increase physical
activity and improve fitness [73, 74]. The following are brief descrip-
tions of specific intervention components that have been shown to
enhance physical activity levels and/or adherence:

1. Health Education [52, 75] While health education alone is not
sufficient to promote long-term changes in exercise adherence,
this can be a foundational component of broader interventions.
It is important to provide individuals with information about
the benefits of exercise, proper exercise techniques, and normal
physiological responses that can be expected during exercise.

2. Health Risk Appraisal [76] Health risk appraisals provide par-
ticipants with information about various aspects of their current
health, risk factors, and/or fitness level. Health risk appraisals
are also not typically sufficient to engender long-term behavior
change, but they can help to enhance motivation and be used to
monitor changes over time.

3. Goal Setting [52, 75] This strategy has been used widely in behav-
ior change studies and involves asking participants to identify and
document personal goals related to their physical activity behav-
ior. Individuals should be encouraged to set goals that are realistic,
specific, and relatively short term. Individuals should also be
asked to identify specific steps toward meeting their physical
activity goals.

4. Contracts [77] This strategy involves asking participants to
write out specific physical activity behaviors they agree to do.
Participants also identify individuals who will be responsible for
verifying they have fulfilled their contract.
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5. Self-Monitoring [78, 79] Self-monitoring is a commonly used
strategy that involves asking participants to document their phys-
ical activity behavior. Participants can be asked to turn in their
self-monitoring records to group leaders or other participants,
which helps to facilitate adherence.

6. Reinforcement and Incentives [78, 80] These strategies are often
combined with self-monitoring and/or goal setting and involve
provision of some type of reward when participants attain an
activity-related goal.

7. Problem Solving [52, 75, 79, 80] Problem-solving interventions
teach individuals to identify obstacles or barriers that hinder their
physical activity, generate and implement solutions, evaluate the
outcome, and choose other solutions if needed.

8. Relapse Prevention [52, 75, 76] Similar to problem solving, this
intervention involves instructing participants to identify future sit-
uations that may lead to lapses in adherence. Participants are then
taught to develop specific strategies to deal with these potential
situations.

9. Stimulus Control [52, 77] This strategy is built on the principle
that environmental cues exert an important influence on behav-
ior. Stimulus control interventions involve teaching participants
to structure their environment in ways that encourage physical
activity.

10. Cognitive Restructuring [77] Maladaptive thoughts and beliefs
can contribute to non-adherence. For example, individuals may
believe that exercise must be vigorous or painful to produce any
health benefit. Cognitive restructuring is a process of teaching
individuals to recognize these thoughts and replace them with
more positive self-statements that can help to promote regular
physical activity.

11. Enhancing Social Support [52, 75, 77, 80] Social support for phys-
ical activity can be enhanced through a group program, friend
or family involvement, or interactions with personal trainers or
health professionals.

12. Modeling [77] Modeling involves providing examples of peers
who are successfully engaging in physical activity. This can occur
in a group program context or through videos or other media that
include examples of peers engaging in physical activity.
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13. Motivational Interviewing [81] Motivational interviewing is a
technique for negotiating behavior changes with people who are
reluctant or ambivalent about changing [82]. The goal of this
method is to increase individuals’ intrinsic motivation for physical
activity, as well as self-efficacy for physical activity.

There is no clear “best” strategy for increasing individuals’ phys-
ical activity levels. Because many interventions have incorporated
more than one of the components described above, it is difficult to
disentangle the effectiveness of specific elements. Rather, these inter-
vention components can be considered a “toolbox” of strategies to
incorporate into physical activity interventions. In addition, the fol-
lowing general principles are important for effective physical activity
interventions:

• Incorporate Multiple Components Interventions involving multi-
ple components (of those described above) are generally more
successful than those employing a single strategy [52, 77].

• Include Cognitive-Behavioral Strategies Studies that include some
type of cognitive-behavioral component, such as goal setting or self-
monitoring, seem to be the most effective [74, 83, 84].

• Sufficient Intensity Brief interventions (such as a one-time advice
or health risk appraisals) are generally not a sufficient stimulus to
promote behavior change [85]. However, provision of professional
guidance about starting an exercise program, supplemented by some
type of ongoing support, can be an effective strategy for increasing
physical activity [74].

• Use a Tailored Approach Tailoring interventions to individual
needs and preferences may result in better outcomes and improved
adherence [86, 87].

• Lifestyle Approach Several studies have now shown that interven-
tions designed to enhance lifestyle physical activity (including all
leisure, occupational, or household activities) produce health and
fitness benefits similar to those of structured exercise [7, 88, 89].
Furthermore, research suggests that lifestyle physical activity inter-
ventions are associated with greater adherence and activity levels
than structured programs [90].
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Settings for Delivery of Individual Interventions

There are many possible settings for delivering physical activity inter-
ventions, including community settings, worksites, and health-care
settings. While there have been successful models of physical activity
programs in each of these settings, and all are important, we focus here
on interventions delivered in the health-care context. This is an attrac-
tive and important venue for delivering physical activity interventions
for two main reasons. First, the majority of adults have contact with
physicians on at least a yearly basis and average over three office vis-
its per year [91]. Therefore, this method has the potential to reach a
larger number of individuals than other in-person strategies. Second,
clinicians’ recommendations regarding health behaviors are generally
valued and trusted by patients, and research shows that patients want
to receive information about physical activity from their physicians
[92]. However, studies show that physicians provide physical activity
counseling infrequently and typically do not spend more then 3–5 min
providing this type of counseling [93–95]. Lack of time, counseling
training, organizational support, materials, and standardized protocols
are barriers to provision of physical activity counseling by health-care
providers [94].

Despite the challenges of delivering physical activity counsel-
ing in a health-care setting, reviews of prior research indicate that
supplemental interventions in this context can be effective [29, 83,
85, 96]. Three examples of large trials that have shown the efficacy
of health-care provider-based physical activity interventions include
the Activity Counseling Trial [97], the Physical Activity for Life pro-
gram [98], and the Patient-Centered Assessment and Counseling for
Exercise (PACE) program [99]. The PACE program was designed to
be incorporated into health-care settings with minimal involvement
from medical staff. Briefly, PACE involves completion of a short ques-
tionnaire to assess readiness to begin a physical activity program,
a 3–5 min physician-delivered physical counseling session based on
the patient’s stage of readiness to engage in physical activity, and
a brief booster telephone call by a health educator approximately 2
weeks after the visit. PACE materials, including a Provider Manual,
assessment forms, and three counseling protocols (for patients in
different stages of readiness), are available for use (Project PACE,
Centers for Disease Control and Prevention, Cardiovascular Health
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Branch). These materials have also been modified for older adults
(http://www.research.va.gov/resources/pubs/LIFE-modules.cfm).

Physical activity programs in the health-care settings should incor-
porate the general principles described above for effective interven-
tions. Also, the US Preventive Services Task Force has adopted the
following general approach to clinically based behavior programs
(including physical activity) [100]:

• Assess: Ask about or assess behavioral health risk(s) and factors
affecting a patient’s choice of behavior change goals and meth-
ods. Physical activity behaviors should be assessed routinely at each
visit.

• Advise: Give clear, specific, and personalized behavior change
advice, including information about personal health harms and
benefits.

• Agree: Collaboratively select appropriate treatment goals and meth-
ods based on the patient’s interest in and willingness to change the
behavior.

• Assist: Using behavior change techniques (self-help and/or coun-
seling), aid the patient in achieving agreed-on goals by acquiring
the skills, confidence, and social/environmental supports for behav-
ior change, supplemented with adjunctive medical treatments when
appropriate.

• Arrange: Schedule follow-up contacts (in person or by telephone)
to provide ongoing assistance/support and to adjust the treatment
plan as needed, including referral to more intensive or specialized
treatment.

Historically, physical activity programs have been delivered face
to face. However, there has been movement toward developing alter-
native modes of delivery, particularly telephone and Internet-based
programs. Studies have shown that overall these approaches are effec-
tive in increasing physical activity levels [69, 101]. Some research has
even suggested that adherence rates may even be higher in telephone
or Internet-assisted, home-based interventions compared to programs
involving face-to-face contact [59, 60]. Telephone or Internet-based
follow-up should be considered as an approach to follow-up of brief
in-person physical activity counseling in primary case settings, as well
as other contexts.
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Physical Activity Adherence Interventions in Special
Populations

There are several demographic groups known to have lower levels
of physical activity, including older adults, women, ethnic and racial
minorities, and individuals with low SES. When considering physi-
cal activity interventions for these groups, the same general principles
described above should be followed. In addition, the following key
points should be considered:

Older Adults

• All older adults should avoid inactivity. Some physical activity is
better than none, and older adults who participate in any amount of
physical activity gain some health benefits.

• Older adults with chronic conditions should understand whether
and how their conditions affect their ability to do regular physical
activity safely.

• Older adults should begin with low-intensity exercise and gradually
increase to moderate levels [102].

• Cognitive mediators, particularly self-efficacy, seem to be of par-
ticular importance in this group [103, 104]. Therefore strategies
to enhance self-efficacy for physical activity (i.e., goal setting,
modeling) should be included in interventions.

• Individually tailored interventions should be stressed to allow
incorporation of strategies that address unique barriers such as
intermittent illness and the burden of caregiving [24].

Ethnic and Racial Minorities

• Physical activity programs should be tailored to meet specific
cultural concerns, perspectives, and values [105]. For example,
interventions may need to address cultural norms, perspectives, and
beliefs regarding physical activity.

• Communities should be directly involved in planning and imple-
mentation of physical activity programs [106].

• Among some African American communities, church-based pro-
grams may be an appropriate setting for delivery of physical activity
interventions [107].
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Individuals with Low Socioeconomic Status

• Individuals with low SES are underrepresented in physical activity
intervention research, therefore optimal strategies to promote exer-
cise adherence in this demographic group are not well understood
[106].

• Access to exercise facilities and safe areas for outdoor recreation
may be limitations. Interventions that assist with providing these
resources may be particularly effective.

• Interventions combining telephone and mailed counseling have
been effective in promoting increased physical activity among low-
income women [108] and may be suitable in general for this
demographic group.

Women

• Research suggests that women may be particularly responsive to
intensive behavioral counseling [75].

• Physical activity interventions should consider and incorporate
family and caregiving responsibilities [109, 110].

• Interventions should also incorporate social support from peers of
family members [33].

Clinical and Policy Implications

Research has confirmed the importance of health-care provider influ-
ence on patients’ physical activity. Studies have not yet identified an
optimal strategy for enhancing physical activity within the health-care
settings. However, research does suggest that clinicians can improve
patients’ adherence simply by assessing and encouraging physical
activity on a regular and repeated basis. Current rates of physical
activity recommendation by physicians are low and must be increased.
There are several specific steps that may improve current practice in
this area:

• First, more attention should be given to training medical students
regarding physical activity (and other health behavior) recommen-
dations and counseling. Since physical activity guidelines change
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over time, continuing education for clinicians at all stages of their
career would also be valuable.

• Second, physical activity assessment and recommendations could
be included as a quality indicator within medical systems. This
would provide both a reminder system and accountability for
physicians to speak with patients about their physical activity.

• Third, physicians should be informed about local resources related
to physical activity, including both clinical and community facili-
ties. This would allow easy referral for patients who are interested
in group activities, specific types of facilities, or more intensive
exercise counseling.

• Fourth, physicians’ time with patients is clearly limited, and there
is a need to develop and implement programs that enhance physi-
cian recommendations with more detailed behavioral counseling,
delivered by a nurse or health educator.

Research has also highlighted the significant influence of the envi-
ronment on physical activity behavior. Public health initiatives and
policies that enhance opportunities for physical activity within com-
munities may have a tremendous impact on nationwide activity levels.
There is a need to increase the number, safety, and accessibility of
parks and recreational facilities within communities. In addition to
community-based efforts, worksites can play an important role in
encouraging physical activity. Some practical strategies for worksites
include onsite exercise groups, provision of onsite shower facilities for
employees, and financial incentives that encourage physical activity
(such as reduced costs for health club memberships).

Summary

Physical activity is associated with many physical and psychologi-
cal health benefits. Yet despite decades of effort to improve physical
activity levels, many Americans do not meet physical activity rec-
ommendations, and this remains an important public health problem.
Health-care visits are an important but underutilized venue for encour-
aging individuals to adopt and maintain physically active lifestyles.
While there are demographic groups who are at greater risk for
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physical inactivity (older adults, women, racial and ethnic minorities,
individuals with low SES), the problem of inactivity is pervasive, and
this health behavior should be addressed for all adults as part of routine
health care.

While time limitations and competing demands during health-care
visits are barriers to physical activity counseling, it should be consid-
ered that outcomes for many chronic health conditions can be sub-
stantially improved by increasing physical activity levels. Therefore
discussion of physical activity should be treated as a priority. The
following are recommendations for incorporating physical activity
screening and counseling into health-care visits:

• Ask patients about physical activity behaviors routinely during vis-
its. (Use questions such as those listed in Box 2.3 to assess whether
patients are meeting physical activity recommendations described
in Boxes 2.1 and 2.2.)

• Clearly advise that patients become and remain physically active
and stress that physical activity is a key component to maintaining
health and managing disease.

• Provide written information on physical activity recommendations
and advise that patients set a goal to achieve that amount of physical
activity weekly.

• Assist patients with specific plans for incorporating physical activity
into their daily life.

• For physically inactive patients, ask about main barriers to phys-
ical activity and provide recommendations for dealing with these.
Physical inactivity should not be an acceptable lifestyle.

• Become familiar with community resources for physical activity
(i.e., organized exercise classes, parks and trails, recreation facil-
ities) and recommend these to patients. Consider maintaining a
written list of these resources to give to patients.

• Consider possibilities for incorporating more intensive physical
activity interventions into a clinical practice, such as

• Regular follow-up calls from a nurse or health educator to discuss
progress toward physical activity goals

• Internet-based programs for recording physical activity that can
be accessed by the health-care provider prior to visits
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• Facilitate creation of physical activity groups among patients and
their family members (i.e., walking club)

• Become familiar with insurance companies that provide incen-
tives or benefits aimed at promoting physical activity

• Access national organizations that provide materials aimed at
promoting physical activity, such as the American College
of Sports Medicine and the Centers for Disease Control and
Prevention
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Chapter 3
Improving Dietary Adherence

William S. Yancy Jr. and Corrine I. Voils

Introduction

Of the many challenges clinicians face, those associated with
unhealthy diet practices may be the most widespread and the most
difficult to address and overcome. This is because everyone has per-
formed the ritual of eating (and drinking) more frequently and for
longer than any other health habit. Food and drink are associated with a
number of factors that can make adherence to a new diet regimen quite
challenging, including a person’s sense of comfort and pleasure, under-
lying physiology, social interactions, ethnic and family traditions, and
cravings.

The difficulty of adhering to healthy dietary practices is evidenced
by the high prevalence of obesity. From 1980 to 2004, the prevalence
of obesity (defined as body mass index [BMI] ≥ 30 kg/m2) increased
from 14.5 to 32.2% [1, 2]. When overweight individuals (BMI
25–29.9 kg/m2) are considered, then the proportion of Americans
who are above the recommended weight rises to 66% [2]. Obesity
is associated with a host of acute and chronic diseases, including
diabetes mellitus (DM), hypertension, coronary heart disease (CHD),
congestive heart failure, hyperlipidemia, cancer, gall bladder disease,
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osteoarthritis, gastroesophageal reflux disease (GERD), and obstruc-
tive sleep apnea [3–5]. The prevalence of these diseases has increased
as the rates of obesity have increased [6]. As a result, obesity is the
second most prominent contributor to mortality in the United States,
superseded only by tobacco use [7, 8]. Due to the high prevalence of
obesity and overweight, and their associated health problems, dietary
adherence for the purpose of weight management will be a major focus
of this chapter.

The detrimental health effects of obesity are generally well known
by the public. It is perhaps for this reason that so many American adults
have, at one time or another, attempted to lose weight. In two separate
nationwide surveys of adults, at least 28% of men and 44% of women
who were overweight or obese were attempting to lose weight [9, 10].
Those percentages climb to nearly 65% for men and 80% for women
when taking into account people actively trying to maintain their cur-
rent weight (i.e., avoiding weight gain) [10]. In one study, although
diet was the most commonly reported strategy for weight loss, only
about 50% of those trying to lose weight reported actually consuming
fewer calories, which is the best proven method for weight loss.

Initiating weight loss (i.e., weight loss over a short period of time)
can be difficult for an individual but various diet interventions have
been proven successful for this purpose. Once initial weight loss is
achieved, however, maintaining the weight loss is much more difficult
[11]. On average, patients who lose weight will regain 1/3–2/3 of that
weight after 1 year and nearly all of it by 5 years [12]. Because adher-
ence to dietary interventions tends to decrease over time, clinicians and
patients often discount lifestyle modification in favor of second-line
therapies such as medication and even surgery. Such interventions may
be useful in some situations, but before they are tried, more effort could
be devoted to enhancing the success of first-line therapies (i.e., lifestyle
changes). To develop successful strategies for long-term weight loss,
an understanding of the mechanisms underlying weight loss initiation
and maintenance is necessary.

Weight Loss Initiation Versus Maintenance

Initiation refers to early attempts to make a behavior change, whereas
maintenance refers to continuing the new behaviors after some period
of time. A popular model of behavior change, the transtheoretical
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model (TTM), specifically distinguishes these behaviors according
to the length of time they have been enacted [13]. In TTM, action
refers to a behavior change lasting from 1 day to 6 months, whereas
maintenance is achieved if patients have sustained the behavior for 6
months or longer. Consequently, many researchers consider 6 months
the minimum amount of time that a newly initiated behavior (e.g., diet,
exercise) should be performed before it is considered to be maintained
[14–16]. Over the past decade, efforts have been made to understand
the psychological processes and contextual factors involved in behav-
ior maintenance [14, 17–19]. This research, the bulk of which has
focused on smoking cessation, weight loss, and physical activity, has
identified important differences between initiation and maintenance,
which we summarize in Table 3.1.

Table 3.1 Cognitive and behavioral strategies involved in weight loss initiation
versus maintenance

Initiation Maintenance

Self-regulatory goal: approach of a
favorable end state (i.e., normal
weight)

Self-regulatory goal: avoidance
of a less favorable end state
(i.e., overweight)

Motivational self-efficacy Recovery self-efficacy
Favorable expectations Satisfaction with outcomes derived

from weight loss
Guided goal setting Self-directed goal setting
Monitoring by clinician or

interventionist
Self-monitoring

Primary source of social support is
interventionist or similar others

Primary source of support is social
network

One primary difference between behavior initiation and mainte-
nance lies in the self-regulatory goal [17]. Self-regulation refers to
efforts to minimize the discrepancy between the current state and an
alternative state. In weight loss initiation, the objective is to approach
a favorable end state (i.e., goal weight) by minimizing the discrep-
ancy between that state and the current state. In contrast, in weight
loss maintenance, in which patients are already at their goal weight,
the objective is to avoid an alternative, less favorable end state (revert-
ing back to being overweight) by sustaining the discrepancy between
that state and the current state.
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Another difference between initiation and maintenance is the source
of self-efficacy (i.e., confidence to perform a behavior) that drives
behavior [20]. Motivational self-efficacy refers to the confidence one
has in enacting a new behavior. Recovery self-efficacy refers to the con-
fidence one has in being able to “get back on track after being derailed”
[20].

Yet another difference between weight loss initiation and main-
tenance is consideration of the benefits that may result [18]. When
deciding whether to adopt a new dietary pattern, one typically consid-
ers the benefits of the new diet (e.g., improved mobility resulting from
weight loss) relative to those of the current behavior (e.g., impaired
mobility due to excess weight). If the perceived benefits of the new
diet outweigh the benefits of the current diet, weight loss should occur.
However, expectations about the benefits of weight loss may be detri-
mental to weight loss maintenance if the expectations are too high to
be achieved. Weight loss maintenance is better determined by the sat-
isfaction with the outcomes resulting from the weight loss. Thus, very
high expectations are more likely to promote weight loss initiation,
whereas modest expectations linked to realistic, achievable outcomes
are more likely to promote weight loss maintenance.

Weight loss initiation and weight maintenance also differ in how
goal setting is enacted. Weight loss initiation in the context of an inter-
vention is typically guided by an interventionist, who helps patients set
weight loss goals and specific plans to achieve those goals. Likewise,
monitoring of progress toward the weight loss goal is often done by the
interventionist, although self-monitoring may be incorporated as well.
In contrast, during weight loss maintenance, the individual takes over
primary responsibility for goal setting and monitoring.

Finally, a key difference between weight loss initiation and mainte-
nance is the primary source of social support. In the context of a weight
loss intervention, the primary source of support for achieving a weight
loss goal is the interventionist and/or similar others (e.g., participants
in a group dietary intervention). When the intervention ceases, the pri-
mary source of support for weight loss maintenance necessarily shifts
from the interventionist to an individual’s social network members
such as family members, friends, or coworkers.

The ultimate public health goal is to have individuals maintain
weight loss so as to sustain a new, healthy state over the long
term. From our review of the processes required for weight loss
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maintenance, it is no surprise that the beneficial effects of weight
loss interventions are short lived and that people often regain weight.
This is likely because weight loss interventions typically focus on
the processes of weight loss initiation and do not consider the pro-
cesses of weight loss maintenance, which can actually be at odds with
weight loss initiation [17]. Therefore, to maintain a new dietary pattern
over the long term, a brief transition period may be needed in which
patients are taught, and gain confidence in, weight maintenance strate-
gies. During this period, the focus, if not the intensity, of the weight
management intervention will need to change.

How can clinicians better promote weight loss initiation and main-
tenance? Strategies for weight loss initiation and maintenance follow-
ing from the previously described behavioral principles are listed in
Table 3.2.

Barriers to and Facilitators of Diet Adherence

Prior to initiating a weight loss intervention, and periodically during
the process, it is important for both clinicians and patients to con-
sider the barriers to and facilitators of diet adherence. These factors
may differ depending on the individual patient, so a thorough knowl-
edge of them will help a clinician to address a wide variety of patient
situations.

Barriers to Diet Adherence

The prominent impact that barriers can have on dietary adherence
can be exemplified by the recent rise in obesity prevalence. To com-
bat obesity, the US Department of Agriculture (Dietary Guidelines)
[21] and the National Heart, Lung, and Blood Institute (NHLBI) of
the NIH (Clinical Guidelines) [22] have recommended a decrease in
total caloric intake, including reducing portion sizes, for patients to
achieve weight loss. Neilsen and Popkin examined adherence to these
recommendations using consumer surveys from 1977 to 1996, when
the prevalence of obesity in the United States was increasing rapidly.
They found that food portion sizes increased both inside and outside
the home for almost all food categories [23]. These data have given rise
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to the concept of a toxic environment that “. . .pervasively surrounds
[Americans] with inexpensive, convenient foods high in both fat and
calories” [24]. This toxic environment is essentially a multitude of bar-
riers making weight management challenging for every individual (see
Table 3.3). Identifying and addressing these barriers may be the first
step to improving diet adherence.

Table 3.3 Barriers to diet adherence

Educational barriers
Inadequate dietary knowledge
Inability to understand food labels
Inability to estimate portion sizes
Conflicting public recommendations

Internal barriers
Lack of self-regulatory resources to overcome internal (e.g.,

attitudes toward food, hunger) and external (time of day, place,
social situations) cues

Competing motivations
Low self-esteem
Psychological comorbidities
Eating disorders

External barriers
Cost
Low availability of healthy food choices
High availability of unhealthy food choices
Cultural and ethnic factors
Social situations
Lack of empathy from health-care provider
Medication side effects (e.g., increased appetite)

Educational Barriers

Lack of patient knowledge is a barrier common to the successful
implementation of many healthy behaviors. Educating the patient
is the main goal of diet counseling, and knowledge is a necessary
albeit insufficient condition for dietary adherence. Yet learning the
right thing to do is perhaps more difficult for dietary change than
other behavior changes because of the complexities of nutrition infor-
mation and of food choices available. The information needed for
successful diet adherence includes not only appropriate and inappro-
priate food choices but also portion sizes, recommended daily intakes
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of nutrients (e.g., maximum recommended sodium intake, minimum
recommended calcium intake), and how to read food labels.

Learning the healthiest food selections is more difficult today than
ever because of the lack of consensus over what types of foods should
be eaten for optimal health [25–27]. Further complicating this issue is
that different diets may be effective for different health problems, e.g.,
elevated serum LDL cholesterol versus metabolic syndrome versus
hypertension. Regarding the problem of obesity, lack of consensus is
quite prominent. Clinical guidelines and public recommendations for
weight management support lowering dietary fat, yet evidence from a
systematic review suggests that low-fat diets are actually less effective
than calorie restriction for achieving and maintaining weight loss over
a 12- to 18-month period [28]. Further, the largest randomized diet
trial to date, the Women’s Health Initiative (WHI), found that a low-
fat diet was ineffective for reducing risk for cardiovascular disease or
cancer [29–31]. Recently, greater weight loss and improvement in cer-
tain serum lipids has been reported with a low-carbohydrate/high-fat
diet, suggesting that the role of dietary fat in weight gain and cardio-
vascular disease risk requires re-evaluation [32–37]. Of course, the
low-carbohydrate dietary pattern has not been tested in a long-term
trial with meaningful clinical outcomes (e.g., mortality or myocardial
infarction rates), as with the WHI trial. With these data in mind, and
the controversy they have created, it is not surprising that patients
receive streams of conflicting diet information from health profes-
sionals, friends, and media. In fact, the recent interest in these diets
by researchers and consumers has resulted in sudden shifts in the
food industry, which have alternately promoted low-fat products and
low-carbohydrate products.

Internal Barriers

Several individual-level factors may be barriers to diet adherence or
to weight loss. For example, diet adherence will be difficult for indi-
viduals who are too distracted or have too many competing demands
to overcome internal and external cues. Internal cues include attitudes
toward certain foods and hunger. External cues are situations that stim-
ulate food cravings such as time of day or location. Individuals who
are too distracted or have too many competing demands may be less
likely to resist eating in certain situations when they are not actually
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hungry. Further, because of being in a particular situation, individuals
may have less capacity to resist overeating even though they are eat-
ing at an appropriate time (i.e., when hungry). Competing motivations
frequently interfere with diet adherence, especially as daily schedules
become more and more hectic. It can be difficult to adhere to one’s
diet when work, family, social, and physical activity interests/demands
conflict with one’s diet goals.

Other individual-level factors that interfere with diet adherence
include low self-esteem and psychological disorders. When present,
these issues may be some of the most potent barriers to modify-
ing diet. Obese people are particularly vulnerable to symptoms of
low self-esteem with possible contributors including repeated unsuc-
cessful weight loss attempts, failure to measure up to the thin ideal
promoted by the media, weight-related discrimination, increased phys-
ical pain, and decreased physical ability [38–40]. Obese individuals
have a higher than average prevalence of depression, and depression
has been linked strongly with non-adherence [41–44]. Intuitively, this
means that diet modification and weight loss will be extremely chal-
lenging in a depressed patient until the depression is treated. Clinicians
should assess obese patients for depressive symptoms and treat accord-
ingly, being mindful of the weight gain that has been associated with
several antidepressants (see below for examples of weight neutral
antidepressants).

Obese people are also at increased risk for having two distinct psy-
chological disorders associated with eating: binge-eating syndrome
and night-eating syndrome. A person’s eating habits become ingrained
over time with certain foods or eating times used to relax, relieve stress,
or adapt to difficult situations. These habits can become maladaptive,
leading to eating disorders. Binge eating is a loss of control that results
in a person eating an amount of food that is considerably more than
usual. Binge eating disorder is twice as prevalent in obese patients
than in non-obese patients [45]. For example, among bariatric surgery
patients, the prevalence of binge eating (prior to surgery) ranges from
13 to 49% [46]. Night-eating syndrome was recognized by Stunkard
in 1955 and is defined by the following: (1) consumption of half of
the daily caloric intake after the evening meal, (2) awakening at least
once a night for three nights a week to eat, and (3) morning anorexia.
In obese patients, the prevalence of night-eating syndrome may be as
high as 26%, and is higher in men than women [47]. Restrained eating
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(i.e., dieting) may be an important precursor for these disorders, which
are often unrecognized by family members, friends, and clinicians due
to the surreptitious manner in which patients binge. These complex
psychological illnesses can thwart even comprehensive weight loss
interventions; recognition and focused treatment may be necessary
before dietary adherence can be addressed.

External Barriers

Other barriers to diet modification may be more external to the indi-
vidual, including economic, environmental, and cultural/social factors.
Following a healthy diet is felt to be more costly and time-consuming
than less healthy diets [48]. Therefore, resource constraints are fre-
quently identified as a significant barrier to healthy eating. Disparities
in access to healthy foods may contribute to this obstacle because many
low socioeconomic communities have few restaurants and food stores
with healthy food options but ample access to unhealthy food options
[49]. Even people in wealthy communities, however, may find that
unhealthy food options are easier to find than healthy options. Further
complicating weight management in our society are cultural, ethnic,
and social factors, which can interfere with the best efforts by patients
and health practitioners during a lifestyle modification intervention
[50]. Culture’s influence on diet is so powerful that eating habits are
one of the last of the aspects a person incorporates from a new culture
after relocating from another culture [51]. Social situations can also
have a profound impact on eating behaviors. For example, research
shows that the number of people present at a meal is correlated with the
size of the meal [52]. Furthermore, data from the Framingham cohort
demonstrated that a person’s likelihood of becoming obese increased
57% by having a friend who also became obese and increased 37–40%
by having a sibling or spouse who became obese [53].

Yet another barrier to weight loss involves side effects from
chronically used medications. For example, many tricyclic antide-
pressant and antipsychotic medications can lead to weight gain.
On the other hand, bupropion and fluoxetine (for depression) may
induce mild weight loss, and quetiapine (for psychotic or bipolar
disorders) does not affect weight. Other medications associated
with weight gain include beta-antagonists (particularly propranolol),
alpha-antagonists (particularly terazosin), most diabetes medications,
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several anti-seizure medications, and corticosteroids (e.g., pred-
nisone). A recently published clinical practice guideline has a
table listing culprit medications and their weight neutral alternatives
(http://www.healthquality.va.gov/obesity/obe06_final1.pdf) [54].

Lack of empathy from health-care providers can also impede
dietary adherence and weight loss attempts. Discrimination against
obese people can be profound and is present in a multitude of settings,
including the workplace, educational institutions, and the health-care
environment. Biases against patients with obesity have been noted in
physicians and nurses as well as dietitians, fitness experts, and obe-
sity specialists [55–57]. In these studies, health professionals often
consider obese patients to be unmotivated, non-adherent, and lacking
self-control. In a survey of 400 physicians, one-third of the sample
listed obesity as one of the diagnostic categories or social character-
istics of patients to which they responded most negatively, ranking it
behind only drug addiction, alcoholism, and mental illness [58]. From
the patient’s perspective, one study surveyed approximately 2,500
women and found that over 50% had received inappropriate comments
about their weight from a health professional. Given that building rap-
port with patients can be critical to adherence to therapy, health-care
providers must maintain an empathetic attitude when working with
obese patients, and avoid accusatory or derogatory remarks. Providers
will experience more success treating obesity if they work with their
patients to identify barriers such as those listed above and then help
the patient to overcome these barriers.

Facilitators of Diet Adherence

Intervention-Related Factors

The design of the intervention (i.e., its components, mode of delivery,
frequency, and duration) can meaningfully impact how successfully
patients adhere to the diet changes that are prescribed. For example,
interventions that combine more than one component, such as diet
and behavioral counseling, are more likely to be successful than those
focusing on one component [59]. Further, interventions, whether in
person, by telephone, or by the Internet, can be characterized accord-
ing to dose. Dosing can refer to the duration of each individual session,
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the frequency of the sessions, and the period of time over which ses-
sions occur; these latter two aspects (frequency and period of time) of
dosing have been shown to impact weight loss. For instance, longer
duration interventions have been shown to result in better weight loss
than shorter ones, and many interventions have shown that adherence
wanes after the delivery of diet counseling ends [59, 60]. Similarly,
higher frequency of counseling sessions results in greater weight loss
than lower frequency [61]. These findings have led the US Preventive
Services Task Force (USPSTF) to recommend only multi-component,
high-intensity (more than one counseling session per month for at least
the first 3 months), person-to-person (individual or group counseling)
interventions as effective for obesity treatment [62] (Table 3.4).

Table 3.4 Facilitators of adherence to diet recommendations

Intervention-related factors
Frequency of sessions [61, 62]
Duration of intervention [60]

Behavioral factors
Patient prepares own meals [66]
Attendance of counseling sessions [63–67]
Self-monitoring [63, 68, 69]

Social factors
Spousal support [77, 120]
Marital satisfaction [77]
Satisfactory home/work environment [121]
Perceived social support [67]

Autonomy [88–90]

Behavioral Factors

Behavioral approaches have been a mainstay of dietary modifica-
tion interventions and weight management through the years. Several
components of behavioral programs have been independently asso-
ciated with successful weight loss. One important facilitator of diet
adherence and weight loss is self-monitoring [63–69]. Self-monitoring
might refer to body weight or dietary intake. Simply weighing one-
self regularly improves weight management [70–72]. Similarly, self-
monitoring of dietary intake has been shown to enhance weight loss
but is also useful for several other reasons (see section “Assessing
Dietary Intake” for more information on food records) [68]. The act
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of recording what and how much one eats can favorably alter intake
at that moment. It also teaches the patient about portion sizes, compo-
sition of prepared foods, and food label reading. The resulting dietary
log can then be used to inform both the patient and the clinician of
dietary successes and pitfalls.

Social Support

Eating behavior can be profoundly influenced by the interpersonal
context; support from family members, friends, and coworkers can
be effective for assisting patients to change eating habits [52]. Social
support is a common component of clinical interventions and commer-
cial programs to improve adherence to diet recommendations. Social
support can be educational, emotional (e.g., verbal reinforcement),
or instrumental (e.g., preparing healthier foods) in nature. Spousal
involvement can increase patient adherence to weight loss regimens,
particularly when spouses are actively involved in purchasing and
preparing foods for the patient [73].

Despite the potential benefit of including spouses in dietary inter-
ventions, studies of the effect of spousal involvement on dietary
adherence have demonstrated mixed results. In a systematic review
of four studies with a minimum of 1-year follow-up, spousal support
was associated with greater long-term weight loss among intervention
than control group patients in only one trial [74–78]. One explanation
for the non-significant association between spousal support and weight
loss is that some trials had many treatment arms, each with a relatively
small sample size, resulting in inadequate power to detect significant
effects. Another explanation is that spouses did not play an active role
in the intervention and were not taught how to engage in supportive
rather than detrimental (e.g., nagging) behaviors; rather, spouses only
observed during educational sessions and/or provided emotional sup-
port [73]. Interventions might be more effective if (1) spouses became
actively involved in food choices and preparation, (2) spouses were
informed of patients’ goals, and (3) spouses received suggestions for
enhancing emotional and instrumental support.

Other members of patients’ social networks are commonly recruited
into weight loss interventions. For example, one study found that
weight loss and maintenance were greater in subjects who entered
an intervention with three friends or family members compared with
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subjects who were recruited alone [79]. In another study, standard
behavioral therapy plus social support was more effective for avoiding
weight gain than standard behavioral therapy alone.

Commercial weight loss programs (e.g., Weight Watchers) harness
this salutary effect of social support on weight loss, combining it with
several other established behavioral approaches. Participants in these
programs attend frequent group counseling sessions, which can be
more effective at inducing weight loss than individual therapy [80].
These group sessions are not only interactive, allowing exchange of
diet tips, recipes, and behavioral techniques but also foster social rela-
tionships among people with a common goal of weight management.
Participants have a “weigh-in” at each session, creating not only a sort
of accountability among facilitators (and peers) but also the opportu-
nity for peers to celebrate with a participant after successes or console
and encourage a participant after setbacks. In the scientific literature,
these programs have been shown to help participants achieve moderate
long-term weight loss on average and have proven more effective than
self-help in a randomized controlled trial [81–83]. Despite growing
worldwide interest in social networking Internet sites, Internet-based
weight loss programs that incorporate social support have been only
mildly successful when tested [84–86].

Autonomy

Autonomy refers to the experience of freedom to determine one’s
behavior and outcomes; level of autonomy contributes significantly to
a person’s level of intrinsic motivation. When patients are instructed
to follow a physician’s recommendations without opportunity for col-
laborative decision making, motivation becomes less intrinsic and
more extrinsic. When this happens, patients may become motivated to
reestablish freedom, possibly resulting in decreased adherence [87].
Even if this does not occur, and patients instead agree to follow
the recommendations, their behavior is less likely to persist because
it is partially or fully motivated by sources external to the self,
such as rewards, deadlines, approval from others, or social norms.
Autonomy can be enhanced by allowing patients to choose several
aspects of a dietary intervention, including the following: different diet
regimens, preferred food types within a particular diet regimen, mag-
nitude of caloric restriction, specific dietary goals, and format of the
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diet counseling (e.g., group versus individual; meeting frequency; in
person, by telephone, or via the Internet).

For example, one study prescribed a very low-calorie diet for 6
months followed by 23 months of follow-up and examined the rela-
tionship between levels of autonomy, intrinsic motivation, and weight
loss [88]. Greater autonomy level was associated with greater intrinsic
motivation, which in turn was associated with more regular attendance
of the weight loss program, greater weight loss at 6 months, and greater
maintenance of the weight loss at 23 months. Interestingly, actually
having choice is not as important as having the perception of having
choice. In a small study in overweight children, all children received
the same diet but half were led to believe that they had chosen the diet
they received, whereas the other half did not perceive that they had
a choice. Children who perceived having a choice lost more weight
than children who did not [89]. In another study, 24 obese women
were randomly assigned to behavioral choice treatment (whereby par-
ticipants were taught to cognitively restructure health behaviors as
choices) or traditional behavioral treatment [90]. The traditional group
experienced greater weight loss at 3 months but then regained weight,
whereas the behavioral choice group experienced more gradual weight
loss resulting in greater net weight loss at 12 months. These studies
demonstrate how enhancing autonomy can be an important part of a
weight loss program and improve the long-term adherence to healthy
behavior change.

Diet Composition

Whether individuals can lose more weight following a diet of
one macronutrient composition versus another (low-fat versus low-
carbohydrate diets, in particular) has been examined in a number of
recent trials [32–35, 37]. Given our current understanding of caloric
balance and assuming that energy expenditure does not change, greater
weight loss with one diet approach implies that adherence is better to
that diet approach. In a meta-analysis of low-carbohydrate, calorie-
unrestricted versus low-fat, calorie-restricted diets, weight loss at 6
months was greater in participants following a low-carbohydrate diet,
but comparable at 12 months [91]. In three long-term studies published
since the meta-analysis, weight loss was comparable at 1 year in one
study [92] and was greater in the low-carbohydrate participants at 1
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year in one study [93] and at 2 years in another study [36]. Some
insight into how well participants adhere to an assigned diet can also be
inferred from completion rates in each of the intervention arms. In one
study, retention was greater in the carbohydrate-restricted diet group
than in the low-fat diet group [35]. Other studies (with two exceptions
[92, 94]) had greater retention in the carbohydrate-restricted diet group
but the comparisons were not statistically significant or not examined
statistically [32–34, 37, 93, 95].

These results indicate that adherence to the carbohydrate-restricted
diet may be easier than a low-fat, energy-restricted diet in the context
of a clinical trial. There are several potential reasons for why adherence
may be easier with a low-carbohydrate diet. First, the carbohydrate-
restricted diet might be simpler to understand – it restricts only
carbohydrates, as compared with the low-fat diet, which restricts fat,
saturated fat, cholesterol, and calories. In addition, it is fairly easy to
restrict carbohydrates to the recommended level simply by focusing
on certain foods (i.e., meat, eggs, non-starchy vegetables, and cheese)
and avoiding starchy and sugary foods, negating the need to count
even carbohydrate grams. Second, compared with a low-fat diet, a
carbohydrate-restricted diet may result in less hunger. This satiating
effect was demonstrated in many of the studies, in which subjects
substantially reduced energy intake despite the instruction to eat low-
carbohydrate foods until satiated and to disregard calories [32, 35, 37,
93]. A possible explanation may be the diet’s high content of protein,
the most satiating of the macronutrients [96]. Finally, subjects might
adhere to the diet better because of positive reinforcement from initial
weight loss. On the other hand, the fact that carbohydrate restriction
has yet to garner widespread acceptance as a healthy option may be an
impediment to adherence that other diets do not face and may partially
explain why adherence to a low-carbohydrate diet can be low outside
of the clinical research setting.

Assessing Dietary Intake

In order to determine what diet modifications are needed, and then
whether and to what extent the diet modifications were actually made,
an assessment of dietary intake is necessary. In this section, we
review various methods which include food records, diet recall, food
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frequency questionnaires, and biomarkers [97]. Although these meth-
ods can be remarkably revealing, clinicians should recognize their
limitations, particularly when it comes to accurately portraying calo-
rie intake. When compared against doubly labeled water, an elaborate
method used to estimate total energy expenditure, researchers have
found that patients typically underestimate energy intake when using
diet assessment instruments [98–103]. Moreover, obese patients and
patients trying to lose weight may underestimate food intake by a
greater amount than do others, and the foods they most often under-
report are high-caloric desserts and snack-type foods eaten between
meals [98, 99, 101, 104–107].

Food Records

Food records (or a dietary log) are similar to other logs (e.g., blood
pressure, blood glucose, sleep habits) recorded by patients to help
clinicians monitor clinically important factors as they occur outside of
clinic. For food records, patients typically write down all food and liq-
uid that they consume over a certain period of time, usually 3–5 days.
To be most accurate, patients should document as specific informa-
tion as possible regarding the type, amount, brand, preparation method,
etc., of the food. Data can then be analyzed using computer software
aimed toward professionals (e.g., Nutritionist Pro, NutriBase, Food
Processor) or toward individual dieters (e.g., DietMaster, Nutrinote,
DietPower) to produce estimates of nutrient intake. The USDA also
has a Web site where individuals can analyze their diets at no cost via
the Internet (www.mypyramidtracker.gov). To increase the accuracy
of food records, patients should be advised to include both week and
weekend days in their log and trained on what details to record and how
to estimate (or measure) portion sizes. Food record forms, instructions,
and examples can be found on the Web (e.g., http://www.nhlbi.nih.gov/
health/public/heart/obesity/lose_wt/diary.htm; http://www.k-state.edu/
lafene/foodrecords.htm); some sites have printouts that patients can
refer to when estimating portion sizes, making the task much easier.

An advantage to food records is that multiple days can be recorded
so the impact of day-to-day variation is minimized. Another advantage
is that it is less cognitively taxing than other methods (e.g., involv-
ing recall) and so may produce more accurate estimates. Furthermore,
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the process of recording what is eaten can increase awareness of food
choices and serving sizes, resulting in the accumulation of knowl-
edge that might lead to long-term diet modifications. Conversely,
patients may instead adhere to the diet recommendations only dur-
ing the period they are recording the food intake (i.e., the Hawthorne
effect); therefore, food records might not accurately reflect their adher-
ence over longer durations. Other drawbacks include the time required
to complete the food records and the necessity of the patient being
literate [108].

Twenty-Four-Hour Diet Recall

A typically less burdensome method of diet assessment is the 24-h diet
recall, in which patients recall all food and drink consumed over the
past 24 h. This can be performed in a few minutes in person during
a clinical encounter or over the phone, thereby increasing the con-
venience to the patient. This method may be the most useful to the
clinician because the results are immediately available and can inform
treatment plans. Further, if done unannounced, it might be more likely
than other methods to identify diet indiscretions. Some disadvantages,
which are also common to food records, are that the data may not be
representative of dietary patterns over time [108, 109] and that trained
personnel may be necessary to obtain the most accurate recording of
diet intake. Inaccuracy may occur if patients are not able to recall all
foods or portion sizes consumed. Accuracy can be improved by certain
techniques that are typically available to dietitians only. A multiple-
pass method, which uses five separate approaches to probe the patient
about food intake, may help the patient remember foods that might
otherwise have been forgotten. Dietitians can also provide pictures or
models of foods to demonstrate portion sizes. These methods increase
the complexity and duration of the assessment, however, and may still
underestimate energy intake by up to 13% [110].

Food Frequency Questionnaire

Food frequency questionnaires (FFQ) ask patients detailed questions
about what types and amounts of foods they have eaten, and at what
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frequencies, over longer, investigator-specified (e.g., 3 months, 1 year)
time periods. These instruments can be self-administered by the patient
and scored by personnel who do not have a nutrition background or
mailed to a company for scoring. They are typically used to determine
eating patterns in research subjects who are part of a large population-
based sample, rather than to determine adherence to a focused dietary
intervention. FFQs should be culturally appropriate for the targeted
patients in order to increase accuracy. Advantages to FFQs are that they
escape the need for a nutritionally knowledgeable facilitator, which
can reduce cost. Moreover, they can help identify eating patterns over
a longer period of time than food records or food recall and thus
provide a potentially more representative picture of patients’ eating
habits. Disadvantages are that more comprehensive FFQs can be quite
long (100–180 questions) and take more than an hour to complete.
Additionally, fairly high levels of health literacy and numeracy are
required.

Other Methods

Certain biochemical markers, such as serum or urine measurements,
can be used to examine diet adherence. For example, the urinary
sodium level can be used to monitor adherence in patients follow-
ing a low-salt diet [66, 111]. Other examples include urine ketones
for ketogenic diets [35, 112], urinary nitrogen for protein intake
[111, 113, 114], and various serum vitamin and mineral levels [111,
114–116]. These methods have their own limitations. For instance,
urine ketone levels appear to decline over time even in study par-
ticipants who are strictly following a low-carbohydrate diet [117].
Assessing the fat content of the diet is more difficult and less avail-
able clinically; some research studies have examined the fatty acid
composition of serum cholesterol esters or fat tissue [118, 119]. Most
importantly, no biomarker exists for calorie intake; self-report remains
the only assessment method available to the clinician.

Conclusion

Although dietary adherence can be a daily struggle for many people,
a number of practical points and strategies can assist clinicians when
counseling patients on dietary modifications, including the following:
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• recognize that obesity is a chronic disease and that successful treat-
ment often requires lifelong monitoring, therapy, and support, as
with any chronic disease;

• help patients to detect and overcome barriers to adherence;
• validate the difficulties patients confront;
• recognize eating disorders and refer patients to the appropriate

specialist when needed;
• help patients to incorporate facilitators of dietary adherence into

their therapeutic plans;
• develop strategies to help motivate patients into making beneficial

changes to their diet;
• have patients design specific goals that describe exactly what they

plan to do;
• help patients to choose goals that are not only meaningful but also

achievable;
• recognize and congratulate patients for any success at dietary

change or weight loss (i.e., positive reinforcement);
• avoid judging or disparaging patients when they are unsuccessful at

changing their habits or losing weight.

Recognition of these issues can go a long way toward building a
therapeutic alliance with patients and increasing their motivation to
initiate and maintain changes. Use of these simple strategies can make
the difference between a patient following a diet temporarily with tran-
sient health improvement and a patient making a successful lifestyle
change leading to sustained improvements in satisfaction and quality
of life, decreased morbidity, and increased longevity. Although work
still needs to be done to help patients improve dietary adherence, many
patients will benefit substantially from an empathic clinician who is
informed about existing strategies and is supportive of their efforts.
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Chapter 4
Medication Adherence

Hayden B. Bosworth

Drugs don’t work in patients who don’t take
them.

US Surgeon General, C. Everett Koop MD

A key component in the management of health-care conditions is
the use of prescribed medications. The effectiveness of medications
and their long-term benefits depends on adherence to the prescriber’s
instructions [1]. Adherence is defined as the extent to which people
follow the instructions they are given for prescribed treatments [2];
it involves consumer choice and is intended to be non-judgmental,
unlike compliance, which reinforces patient passivity and blame.
On the other hand, concordance refers to an emerging consultative
and consensual partnership between the consumer and their doctor
[2]. Medication adherence behavior has been divided into two main
concepts, namely adherence and persistence. Although conceptually
similar, adherence refers to the intensity of drug use during the dura-
tion of therapy, whereas persistence refers to overall duration [3].
Medication non-adherence includes delaying prescription fills, failing
to fill prescriptions, cutting dosages, and reducing the frequency of
administration.
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Patients frequently do not adhere to essential medications, with sub-
stantial consequences to public health [4]. Medication non-adherence
is an enormous burden to the world’s health-care system. Half of
the 3.2 billion annual prescriptions dispensed in the United States
are not taken as prescribed [5]. Numerous studies have shown that
patients with chronic conditions adhere only to 50–60% of medications
as prescribed despite the evidence that medication therapy improves
life expectancy and quality of life [6, 7]. These patterns of medica-
tion non-adherence are observed in most developed countries [1, 8].
Across different definitions of non-adherence, approximately 50% of
patients do not take their prescribed medication as recommended
[9–12]. The true rate of non-adherence may be higher as patients with
a history of non-adherence are likely underrepresented in outcomes
research.

The recognition of the importance of medication adherence has
been increasing. A recent World Health Organization report states that
because the magnitude of medication non-adherence and the scope of
this sequelae are so alarming, more health benefits worldwide would
result from improving adherence to existing treatments than any devel-
oping new medical treatments [4]. Interventions that stimulate better
adherence to essential medications, even slightly, may meaningfully
improve public health.

Cost of Medication Non-adherence

Poor adherence leads to considerable morbidity, mortality, and avoid-
able health-care costs [13–17]. Approximately 125,000 deaths per year
in the United States are linked to medication non-adherence [18].
Between 33 and 69% of medication-related hospital admissions in
the USA are due to poor adherence [5], with total cost estimates for
non-adherence ranging from $100 to 300 billion each year includ-
ing both direct and indirect costs [13, 16, 19–21]. These trends also
apply worldwide [4]. As an example of the cost–benefit of medication
adherence, for every additional dollar spent on adhering to a prescribed
medication, medical costs would be reduced by $7 for people with dia-
betes, $5.10 for people with high cholesterol, and $3.98 for people with
high blood pressure [1].
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In addition to more obvious costs such as health-care expenses,
non-adherence may lead to other undesirable outcomes, including
patient and physician frustration, misdiagnoses, and in more extreme
situations, unnecessary treatment and exacerbation of disease or fatal-
ity [22]. In fact, failure to identify and remediate poor adherence often
results in intensified pharmacotherapy with increased doses of medica-
tion – thus increasing the overall cost of treatment as well as escalating
the risk of adverse effects. Moreover, with the rise of performance
measures that reward quality based on attainment of treatment tar-
gets, such as blood pressure, this reinforces the import of longitudinal
medication adherence.

It is important to point out that what seems like a straightforward
behavior – taking a pill on a regular schedule – is actually a com-
plex endeavor. Successful pharmacological treatment of any medical
condition requires patient adherence in a multiple-step pathway that
includes (1) keeping a scheduled appointment with a provider; (2)
accepting a prescription for a medication; (3) filling the prescription
at a pharmacy; (4) taking the medication as prescribed; (5) maintain-
ing an adequate supply of the medication by refilling the prescription
in a timely manner; and (6) returning to the provider for on-going
monitoring [5].

Ways to Measure Medication Adherence

Clinicians must frequently rely on their own judgment, but unfor-
tunately demonstrate no better than chance accuracy in predicting
the adherence of their patients [23]. Thus, alternative methods for
assessing medication adherence other than relying on physicians’
recognition are needed. Medication adherence is commonly measured
in one of three ways: patient self-report, pharmacy refill records, or
use of electronic lids (MEMS caps). These measures are limited by
the degree of separation between the time and place of the measure-
ment process from actual behavior. For example, self-report measures
of medication adherence rely on patients’ perception of their behav-
ior and are subject to recall and reporting bias. Prescription refill
records provide the prescribed medication quantity, but do not verify
actual dosing or taking of medications [24, 25]. The approach using an
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electronic device to capture a dosing event and time is often considered
the reference (i.e., gold) standard for measuring adherence, but elec-
tronic devices may not always precisely capture when or how much of
the medication was ingested [24, 26]. Further, the electronic lids may
be impractical in clinical practice or research studies because they are
expensive.

Clinicians may conduct pill counts or review pharmacy records if
available. The former method of assessing patient medication adher-
ence is potentially problematic because apart from being intrusive,
it does not give any indication of when the medication was taken
or whether it was thrown away and thus may result in overestima-
tion of adherence. Pharmacy refill records may provide a reliable and
non-intrusive longitudinal measure of medication adherence. However,
it is necessary that all patients obtain their medication from a cen-
tralized pharmacy such as the Veterans Administrations or a health
maintenance organization in order to keep track of medication refills.
In addition, this method of assessing medication adherence requires
extensive data-tracking programs.

Data suggest that these measures of medication adherence may be
assessing different, but related, concepts that may influence medication
adherence. In one study, agreement between medication acquisition
as assessed by centralized pill refill and a commonly used four-item
measure of self-reported medication adherence (Morisky self-report
measure) [27] indicated a significant, but a poor agreement (κ =
0.19, p < 0.001) in a sample of primary care patients with hyperten-
sion. However, both pill acquisition (undersupply and oversupply) and
self-reported non-adherence were all independently associated with
decreased likelihood of blood pressure control after adjusting for each
other and patient factors [28]. Thus, measures of pill refill (i.e., medi-
cation acquisition) and self-reported adherence appear to provide dis-
tinct, complementary information about patients’ medication-taking
behavior.

A clinically based cut-point of 80% is commonly used to differ-
entiate medication adherence, although skepticism exists about such
cut-points because there are very few medications in which a clini-
cally relevant cut-point has been empirically studied [29]. In addition,
for some medications such as highly active antiretroviral therapy
(HAART), adherence levels need to exceed 80%. Hansen et al. demon-
strated that the commonly used cut-point of 80% had a reasonable
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balance between sensitivity and specificity in studies of adherence in
patients with heart failure or hypertension. In addition, they reported
that all measures provided similar estimates of overall adherence,
although refill and electronic measures were in highest agreement [30].

In general, patients tend to overestimate their medication adher-
ence [31] and unless a patient is not responding to therapy, it may
be extremely difficult to identify poor medication adherence. Asking
patients about their medication use is often the most practical means of
ascertainment, but it is prone to inaccuracy. A key validated question
is “Have you missed any pills in the past week?” and any indication of
having missed one or more pills signals a problem with low adherence
[32]. Compared to pill counts as the reference standard, asking non-
responders about their medication adherence using this single question
will detect 55% of those with less than complete adherence, with a
specificity of 87% [LR+ 4.3 (95% CI 3.1–6.1); LR– 0.51 (95% CI
0.44–0.58)] [23]. The Morisky scale is a commonly used, validated,
4-item self-reported adherence measure that has been shown to be pre-
dictive of medication adherence [27, 33]. Other practical measures
to assess adherence include watching for those who do not respond
to increments in treatment intensity and patients who fail to attend
appointments. Additional practical methods include review of pill bot-
tles, and when available, checking on fill dates and pill counts. Finally,
simply asking the patients to describe their medication regimen, such
as when they take their medication and what they are for, can often be
very informative.

Another practical method for identifying poor medication adher-
ence involves awareness of timing. Patient adherence is greatest 5 days
prior and 5 days post-appointment with health-care provider and usu-
ally tapers off significantly within 30 days – the so-called “white coat
adherence” [5]. Physicians should have a heightened awareness of the
possibility of poor adherence, but even patients in whom these indi-
cators are absent miss taking medications as prescribed. Thus, poor
adherence should always be considered when a patient’s condition is
not responding to therapy.

A simple and practical method for assessing medication adherence
is for physicians to ask patients nonjudgmentally how often they miss
doses. Patients generally want to please their physicians and will often
say what they think their doctor wants to hear. It can be reassuring to
the patient when the physician tells them, “I know it must be difficult
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to take all your medications regularly. How often do you miss taking
them?” This approach makes most patients feel comfortable in telling
the truth and facilitates the identification of poor adherence. A patient
who admits to poor adherence is generally being candid [34]. Patients
should also be asked whether they are having any side effects of their
medications, whether they know why they are taking their medications,
and what the benefits of taking them are, since these questions can
often expose poor adherence to a regimen [27].

Predictors of Medication Non-adherence

The reasons for poor medication adherence are often multifactorial.
Non-adherence to medications can be intentional or nonintentional.
Intentional non-adherence is an active process whereby the patient
chooses to deviate from the treatment regimen [35]. This may be a
rational decision procession in which the individual weighs the risks
and benefits of treatment against any adverse effects. Unintentional
non-adherence is a passive process in which the patient may be careless
or forgetful about adhering to the treatment regimen.

Adhering to a medication regimen in the case of a chronic ill-
ness like hypertension is a complex behavior. Patients must understand
and recall instructions for taking medication, acquire and maintain an
appropriate supply of prescribed agents, and take medication in line
with instructions on a daily basis. Breakdowns in adherence may occur
with any of these steps, be intentional or unintentional [35], and be
influenced by myriad of patient, regimen, provider, and health sys-
tem factors [36–38]. Most of the factors associated with adherence to
medication regimens for chronic illness fit within the typology: charac-
teristics of the patient, clinician factors including the patient–provider
relationship, health-care factors, and environmental factors.

Patient Factors

Key reasons for non-adherence include adverse effects or other prob-
lems with medications, such as poor instructions, poor memory,
inability to pay for medications, and poor relationships between
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patients and health-care providers [2]. Other reasons for non-
adherence include polypharmacy, low literacy, depression, and sub-
stance abuse. A lack of confidence in the effectiveness of the treat-
ment, being unconvinced of need for treatment because of a denial
of the condition or belief that the need for medication went away
(e.g., cured), and cost have also been found to be predictors of
medication non-adherence [38]. In addition, disease factors such
as symptom prominence, response to treatment and treatment reg-
imen factors such as pill burden, regimen complexity, side effects,
duration of needed treatment, and dosing are related to medication
adherence [39].

Many review and clinical articles have included suggestions to
reduce the complexity of the regimen, usually by decreasing the num-
ber of doses per day [40, 41]. In some literature, including diabetes,
hypertension, and HIV/AIDS, there is strong, consistent evidence that
increases in dose frequency and regimen complexity (multiple medica-
tions, multiple doses, specific dietary or time requirements) are related
to poorer adherence [42]. Adherence is significantly higher among
patients taking medications with a once-daily dosing schedule com-
pared to thrice or more frequent dosing. Richter concluded that drugs
with a long duration of action and without increasing side effects due
to daily dosing are good candidates for a daily dosing schedule based
on these drug characteristics. When symptom control is the target of
medications, when non-adherence poses a threat due to disease pro-
gression or development of drug resistance, or when multiple tablets
for disease are required per day, these factors may merit consideration
for improved medication adherence and may include the use of fixed
combinations of once-daily dosing formulations [43].

The presumed advantages of fixed dose combinations (FDC) are
the following: (1) simpler dosage schedule improves adherence and
therefore improves treatment outcomes; (2) reduction of inadvertent
medication errors; (3) prevents and/or lowers the attainment of antimi-
crobial resistance by eliminating monotherapy (one drug is never in
circulation by itself); (4) reduced drug shortages by simplifying drug
handling and therefore lowering the risk of being “out of stock”;
(5) procurement, management, and handling of drugs are simplified;
and (6) side effects may be reduced by using one drug of the com-
bination for the purpose [44]. The presumed disadvantages of fixed
dose combinations are the following: (1) they are sometimes more
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expensive than separate tables, although not invariably so; (2) there
are potential quality problems when medications are combined; and
(3) dosing is inflexible and cannot easily be regulated to patients’
needs as each patient has unique characteristics such as weight, age,
pharmacogenetics, comorbidities [44].

Poor medication adherence is more likely to occur in certain con-
texts. Medication problems are common in the transition period from
hospital discharge to the outpatient setting and often begin at the point
of hospital discharge. Makaryus et al. found that less than 50% of
patients were able to list all of their medications and even fewer could
recount the purpose of their medications at hospital discharge [45].
In addition, Coleman et al. found that medication discrepancies were
common, occurring ∼15% of the time, and patients with medication
discrepancies were two times more likely to be re-hospitalized within
30 days of discharge [46].

Poor adherence is also tied to health inequalities. Even in a national
health system, socioeconomically disadvantaged patients are at 3–15
times increased odds for not redeeming a medication that they are
prescribed for the first time compared to more socioeconomically
advantaged peers [47].

Health literacy, defined as the “ability to understand and act on
health information” [48], is one of the primary determinants of com-
prehension and potentially significant predictor of medication non-
adherence. However, over 90 million adult Americans, 39% of the
adults in United States, lack the literacy skills to effectively func-
tion in the current health-care environment [49] – a number that has
not changed significantly in the past 10 years [50]. Low health lit-
eracy is found in many different health-care settings [51, 52] and is
most common in older patients, those with lower education levels,
immigrants, and racial/ethnic minorities [53]. Numeracy, or the abil-
ity to understand numbers, is especially critical in the health domain,
where understanding or not understanding what numbers mean may
have life-altering consequences. Numerical competence is needed to
understand and weigh the risks and benefits of treatment, to decipher
survival and mortality curves, and to navigate medical insurance forms
and informed consent documents [54].

Patients are required to read medical information and comprehend
what to do and when to do it. Patients may be required to perform
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numeric tasks including calculating the number of tablets for a single
dose of medicine. They are expected to monitor themselves for both
beneficial and adverse effects, know what to do if they miss a dose
of medication, and master when, if, and how to obtain refills of their
medication [55]. Chronic illnesses often require following an intensive
and complex medical regime (medications, daily monitoring, routine
physician visits, tests, etc.) such that the adverse consequences of low
health literacy may be particularly pronounced and require serious
consideration [56]. Methods for screening for health literacy include
a number of measures as well as asking patients if they have a problem
understanding the written health material.

Clinician Factors

Patients’ confusion about a medical regimen and lack of knowledge
of their disease state are among the many factors that adversely affect
adherence [57, 58]. Ideally, patients would receive necessary informa-
tion about safe and appropriate medication use when communicating
with physicians or pharmacists, but studies indicate that those discus-
sions are often incomplete [59, 60], and frequently forgotten. As a
result, patients likely receive some of their education about how to
administer and use a medication from the label on the medication
bottle [61], which requires a high level of literacy.

Clinician factors such as clear communication and time spent on
explaining the disease and the treatment help improve medication
adherence. As providers see more patients in less time due to work-
force and economic issues [62], the opportunity for effective patient
education in the clinic is diminished. For some diseases such as
diabetes, it has been shown that patients may be more receptive to
education about their disease in a nonclinical setting [63, 64].

Additional clinical factors include patient–clinician relationship
factors, such as trust, have been found to be related to medication
adherence. Lastly, medication side effects and cost issues that may
lead to non-adherence are frequently not discussed with physicians,
a communication gap with important quality and safety implications
[11, 12].
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Health-Care Factors

Health-care delivery factors such as the wait for appointments or
medications and convenience of the pharmacy and clinic influence
patients’ adherence [39]. The WHO report found that the main bar-
riers to adherence related to regimen factors were dose frequency and
side effects and emphasized the need for the health system to develop
less frequent dosing and to mitigate side effects [65].

Higher drug copayments and three-tier pharmacy plans have
been found to reduce adherence to drugs for management of such
chronic conditions as diabetes, hypercholesterolemia, hypertension,
and schizophrenia [66, 67]. Surveys find cost to be the leading rea-
son why at least elderly patients do not fill prescriptions, skip doses,
or take smaller doses, followed by other causes, such as medication
adverse effects and beliefs about whether drugs improve health [68].

Environmental Factors

Recent attention has focused on environmental factors as being pre-
dictors of medication adherence. Such environmental factors include
weather, social support, poverty, migration, and homelessness which
have been considered as factors affecting adherence [69, 70].

Review of Successful Interventions to Improve
Medication Adherence

A brief overview of successful interventions is provided given that
there have been a number of reviews focusing on medication adher-
ence. In the most recent update on the Cochrane review, articles were
included if they reported an unconfounded random clinical trial (RCT)
involving an intervention to improve adherence with prescribed medi-
cations, measured both medication adherence and treatment outcome,
with at least 80% follow-up of each group studied and, for long-terms
treatments, at least 6-month follow-up for studies with positive find-
ings [71]. For short-term treatments, 4 of 10 interventions reported in
nine RCTs showed an effect on both adherence and at least one clinical
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outcome, while one intervention reported in one RCT significantly
improved patient adherence, but did not enhance the clinical outcome.
For long-term treatments, 36 of 83 interventions reported in 70 RCTs
were associated with improvements in adherence, but only 25 interven-
tions led to improvement in at least one treatment outcome. Almost all
of the interventions that were effective for long-term care were com-
plex, including combinations of more convenient care, information,
reminders, self-monitoring, reinforcement, counseling, family therapy,
psychological therapy, crisis intervention, manual telephone follow-
up, and supportive care. Even the most effective interventions did not
lead to large improvements in adherence and treatment outcomes.

A review of articles published between 1998 and 2007 examining
medication adherence and chronic illness found surprisingly few of
these articles concerned with (1) chronic treatment, (2) regimen factors
such as dosing, pill burden, and regimen complexity, and (3) adher-
ence measured in a clear manner [42]. A suggestive pattern of the
importance of regimen factors, especially dose frequency and regimen
complexity, emerged from this review.

In another review of medication adherence in chronic medical
conditions that included trials from 1967 to 2004, 37 trials were iden-
tified (including 12 informational, 10 behavioral, and 15 combined
informational, behavioral, and/or social investigations), 20 reported
a significant improvement in at least one adherence measure [72].
Adherence increased most consistently with behavioral interven-
tions that reduced dosing demands (three of three studies with large
effect sizes 0.90–1.20) and those involving monitoring and feed-
back (three of four studies, small to large effect sizes 0.27–0.81).
Adherence also improved in six multisession informational trials
(small to large effect sizes 0.35–1.13) and eight combined interven-
tions (small to large effect sizes 0.43–1.20). Eleven studies (four
informational, three behavioral, and four combined) demonstrated
improvement in at least one clinical outcome, but effects were vari-
able (very small to large effect sizes 0.17–3.41) and not consistently
related to changes in adherence. The authors concluded that several
types of interventions are effective in improving medication adherence
in chronic medical conditions, but few significantly affected clinical
outcomes.

In a recent meta-analysis investigating the effectiveness of inter-
ventions to improve medication adherence in older adults, the
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investigators identified 33 randomized controlled trials representing
11,827 participants. Interventions significantly improved medication
adherence (mean effect size = 0.33), knowledge (effect size = 0.48),
and health services utilization (effect size = 0.16). Moderator analyses
showed larger adherence effect sizes for interventions employing spe-
cial medication packaging, dose modification, participant monitoring
of medication effects and side effects, succinct written instructions,
and standardized (not tailored) interventions. Larger effects were
observed for participants taking 3–5 medications and when pill count
adherence was measured [73].

As Haynes, McKibbon, and Kanani commented as early as 1996,
one would think that studies on the nature of non-adherence and
on the effectiveness of strategies to help patients overcome would
flourish. On the contrary, little has been published and there are lim-
ited recommendations available to improve medication adherence,
beyond simplifying patients’ regimens when possible. Thus, com-
pared with the many thousands of trials for individual drugs, there are
only a handful of rigorous trials of adherence intervention and these
provide little evidence that medication adherence can be improved
consistently.

In general, there have been reviews of medication adherence, but
many of the interventions for long-term medications were exceed-
ingly complex and labor intensive, and there are questions of how
these interventions would be carried out in non-research settings, par-
ticularly in the current era of cost containment and staff reductions.
However, given that the factors influencing medication adherence are
many and varied, multifaceted, tailored interventions are necessary to
improve self-administration of medication [74, 75]. Interventions are
needed to enhance patient education, improve patients’ self-treatment
behaviors and skills, facilitate the identification and self-administration
of patients’ medications, and improve monitoring of their medica-
tion use [74]. In addition, to these patient-based interventions, other
improvements may facilitate the medication use process, such as doc-
umentation of patients’ adherence patterns and better communications
among providers about these adherence patterns.

Evidence does not clearly support one single intervention to opti-
mize medication adherence. In general, educational interventions do
not consistently improve medication adherence in adults. Among the
educational interventions, tailored interventions that involved ongoing
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contact with health-care professionals, pharmacists, or lay health
mentors as well as an interactive computer-based educational session
seemed more effective than interventions with mailed patient educa-
tional materials or brief interactions. Interventions that used memory
aids and provided cues to improve adherence are somewhat effective,
but studies were few in number and additional research is needed.
While some strategies, such as time-specific blister packs, could
be easily implemented, other strategies involving newer computer-
based technologies need to be replicated to be generalizable [76–78].
Interventions that involve monitoring and feedback, as well as infor-
mational interventions delivered over multiple sessions, are probably
also effective [72].

Methods for Improving Medication Adherence

Methods that can be used to improve adherence can be grouped into
four general categories: patient education and behavioral programs,
improved dosing schedules, improved communication between physi-
cians and patients, and organizational issues such as increased hours
when the clinic is open (including evening hours) and therefore shorter
wait times.

Education and Behavioral Programs

Medication adherence in the context of chronic diseases is in many
ways three steps. The first step is initiation, followed by adjustment,
and then maintenance. Medication adherence management starts with
instructing the patient at the initiation of treatment with careful mon-
itoring and support during the early treatment [79, 80]. For patients
who require more than one medication, whenever possible, all should
be prescribed to be taken at the same time if this is consistent with ther-
apeutic activity. Negotiating a therapy that the patient is able to follow
should be a first priority. Besides simplifying the dosing regimen, some
examples of ways to tailor the therapy to the individuals’ needs include
exploring the patients’ schedule, beliefs, and preferences, altering the
administration route, and using adherence aids [9, 81]. Less attention
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has been given to the evaluation of strategies that might be effective at
maintaining adherence. The maintenance-directed intervention strate-
gies used most consistently have been educational or behavioral in
nature.

Adherence problems encountered at the start of treatment or during
the course of treatment can be addressed by a five-step problem-
solving approach: (1) specifying the problem in concrete terms, (2)
identifying possible solutions, (3) developing a plan for implementing
the solutions, (4) trying out the solutions, and (5) evaluating the results
[80]. The five most common strategies of adherence problems have
been identified and clinical management procedures developed for
them: (1) the patient lacks knowledge of the disease and its treatment;
(2) the patient rejects the diagnosis; (3) the patient rejects the pre-
scribed drug; (4) the patient lacks the skills to establish self-medication
as a habit; and (5) the patient engages in frequent self-debate decision
to follow prescribed regimen [79].

Educational interventions involving patients, their family members,
or both can be effective in improving adherence [82]. Decades of
research have confirmed that the social context influences morbid-
ity and mortality [83–85], in part because social support enhances
treatment adherence [85–92]. Social support for chronic disease man-
agement includes both emotional support (i.e., the provision of empa-
thy, feedback, trust, and love) and instrumental support (i.e., physical
care, transportation, finances, and help with errands). Social support
includes the involvement of others (family, friends, or coworkers) in
the knowledge and treatment of the condition. Social support may be
especially important for the self-management of chronic disease, as
studies have found marriage is associated with medication adherence
[93]. Encouraging patients to access social support can play a signifi-
cant role in the successful initiation of medication regimen. The goal
of social support strategies is to develop an ally who can help ease
the behavioral change, reduce obstacles to maintenance, and be sup-
portive during failures and successes. Social support is also crucial to
long-term treatment plans that require continuous action on the part of
the patient.

Combined use of written and verbal instruction may enhance treat-
ment adherence [94]. Written instructions about the medication regi-
men should be a core part of every interaction with the patient. Written
instructions should use short words and general terms (rather than
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medical jargon), simple sentence structure, active voice, avoidance of
abstract concepts, and use of concrete suggestions.

Return demonstration of information (i.e., how to take pills) is a
method to ensure patients understand relevant information. Package
inserts are important to individuals for risk/benefit information but
often fail to provide benefits of treatment and have little effect on
self-reported behavior [95]. It is better to provide limited amounts of
materials and these materials should relate to and reinforce what is
covered in the visit [96]. Educational programs should be based on
an appraisal of each individual’s needs rather than relying upon gen-
eral information for all. Providers must establish what is known before
offering the patient new knowledge. Providers should use concrete
examples to support or explain concepts.

Behavioral strategies, including self-monitoring, cueing, chaining
(associating new behaviors with established ones), positive reinforce-
ment, and patient contracting, have been used to enhance medication
adherence [97, 98]. A contingency contract is wherein both providers
and patients set forth a treatment goal and the specific obligations
of each in attempting to accomplish this goal and a time limit for
its achievement. Beyond increasing the likelihood of adherence to
medication therapy, contracts offer a written outline of the expected
behavior, the involvement of the patient in the decision-making pro-
cess concerning the regimen and the opportunity to discuss potential
problems and solutions with the provider, a formal commitment to
the problem from the patient, and rewards which create incentives
for adherence goals. Additional strategies include developing prompts
and reminder systems, identifying a potential relapse into old behav-
ior, setting appropriate and realistic goals, and rewarding achievement
of new behaviors. Maintenance of most behaviors declines over time;
constant questioning and follow-up are essential to ensure adequate
adherence [31].

Some specific behavior recommendations for medication adherence
include (1) using medication-reminder cues and placing medication-
taking in their habitual daily routine. The cues can be activities, such as
personal toilet, meals, coffee, or bedtime. An example of a physical cue
is the medication container placed prominently by one’s toothbrush;
every time an individual may brush their teeth at night, they will be
reminded to take their simvastatin. (2) Patients should receive a written
medication description with instructions on starting the prescription.
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This includes the drug’s name, strength, and form; medical condition
treated or purpose; number of doses per day and their time of day; the
relationship to food, beverages, and other medications; and any special
instructions as potential drug–drug interactions. (3) Patients should be
encouraged to maintain a daily medication record of each dose taken or
missed with relevant comments. The clinician or health-care extender
can review with the patient this medication diary over the telephone or
at the next clinic visit.

Goal setting must be implemented as part of the initiation of the
treatment regimen. Working toward a goal that is specific, attainable,
and proximal in time heightens self-efficacy and promotes behavioral
change. A time frame should be included in the goals (e.g., in 2 weeks
or at the time of the next visit in 4 weeks). Telephone contacts may be
used to review progress toward the goal when the patient is not seen on
a frequent basis. When the goal is attained, reinforcement is provided
for the success, and the next level of the goals is set. When the patient
is unsuccessful in attaining the behavior, the provider can encourage
the patient to continue.

Several ethical issues must be addressed when considering and
attempting to improve patient adherence to medication regimens [99].
First, the treatment being prescribed must be of known efficacy for
this diagnosis and appropriate for the patient’s circumstances. Second,
methods for helping the patient to follow the treatment must be of
established effectiveness. Third, in the end, the patient’s right to refuse
treatment must be respected.

Dosing Schedules

Strategies to improve dosing schedules include the use of pillboxes to
organize daily doses, simplifying the regimen to daily dosing, and cues
to remind patients to take medications. There is increasing number of
products being introduced into the market to assist individuals with
organizing their medications. A fundamental component of all these
devices is the knowledge of how to initially organize their medica-
tions. Thus, for those with cognitive impairments or children, pillboxes
may not be appropriate. In addition, newer medications are coming
onto the market that are either combination medications or require less
frequently using because of longer half lives. However, typically these
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medications are more costly and less likely to be covered by insur-
ance. In terms of the combination medications there is also a need to
be cautious regarding over medicating.

Patient–Provider Communication

Enhancing communication between the physician and the patient
is a key and effective strategy in boosting the patient′s ability to
follow a medication regimen [100, 101]. However, education and
training of medical personnel in adherence diagnosis and manage-
ment is not always readily available in the current medical education.
Authoritative text books on general medicine, medical therapies, phar-
macology, and patient interviewing do not typically address adherence
and its management. Drug industry publications for health-care pro-
fessionals occasionally have brief descriptions of the rudiments of
adherence management. Most clinicians learn adherence management
by self-instruction from clinical experience. A variety of medical-care
personnel can be trained to assist clinicians as effective adherence
counselors, including nurses, physician’s assistants, dietitians, psy-
chologists, and non-degreed office staff.

Behaviors such as a provider making direct eye contact, transmit-
ting interest in what the patient says, explaining recommendations
thoroughly and clearly, praising treatment adherence and problem
solving, and expressing willingness to modify the treatment plan in
accordance with the patient’s concerns have been demonstrated as
ways to promote adherence [102]. Additional methods to improve
the interaction of the provider with patients include expressing empa-
thy and acceptance through the use of active listening and reflective
responses. Providers should also resist entering into conflict with the
patient and avoid the imposition of values or beliefs onto the patient.

Patients should be provided with a clear rationale for the neces-
sity of a particular treatment and their concerns should be elicited
and addressed. To ensure that the necessary information has been
understood, key instructions should be provided both verbally and in
written form, asking the patients to verify that they understand the
instructions [103]. Common misperceptions should be anticipated and
avoided, including that the medication can be stopped when the pre-
scription runs out or the condition comes under control, that different
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medications cannot be taken together at the same time of the day, and
that symptoms are guides to when to take the medication. In addition,
use of medical jargon is likely to leave patients feeling disengaged and
devoid of responsibility for their care.

Organizational Issues

Missing appointments is correlated with lower adherence rates to pre-
scribed regimens and is the first sign of dropping out of care entirely,
the most severe form of non-adherence. Appointment reminders by
letter or telephone provide a relatively easy method to overcome
this problem, by contacting patients to keep appointments and by
contacting patients immediately if appointments are missed. Calling
patients who miss appointments is logically the most important method
of helping patients adhere to prescribed regimens, because remind-
ing or recalling patients is effective and relatively inexpensive [104]
and dropping out of care results in total non-adherence to prescribed
medications. Additional organizational factors include making follow-
up visits convenient and efficient for the patient. Delays in seeing
patients and problems with transportation and parking can undermine a
patient’s willingness to adhere with a medication regimen and to keep
follow-up appointments.

For health-care systems in which pharmacy records are readily
available, a review of the refill frequency and the date of the last
refill may also help identify non-adherence. Once medication non-
adherence is recognized, care providers and patients can work collabo-
ratively to develop patient-specific solutions to address non-adherence
barriers.

Conclusion

While medication non-adherence is prevalent and a significant barrier
to quality health care, enhancing medication adherence requires a com-
bination of appropriate educational, behavioral, and communication
strategies. The notion that the provider is solely responsible for the
patient’s behavior and outcome is no longer tenable in the United
States health-care system.



4 Medication Adherence 87

Anticipating the most common adverse events as well as when
they are likely to occur and what can be done to ameliorate them can
also improve medication adherence. It is useful to ask patients what
they already know and believe about the medications before and after
explaining these points. The simplest adherence management avail-
able to clinician is a time efficient, problem-solving process based on
questioning the patient. The process aims to determine if an adherence
problem is present, to define the problem, and to design and test a solu-
tion by collaborative negotiation with the patient. Asking the patient
open-ended questions to describe their adherence practices starts the
process and the search for adherence problems. The questions must
be asked in a manner that is non-judgmental and non-threatening to
gain the patient’s trust and truthfulness. Usually the patient’s answers
provide information which quickly makes the next logical question
obvious to the clinician. The major obstacle to adherence management
is getting the process started. To facilitate the start, some suggested
questions directed to the patient are frequently cited: “Please describe
for me how you remember to take your medicine.” “Many patients
find it difficult to take their medicine regularly. Do you ever miss or
forget to take your medicine?” “What do you think you could do to
solve the problem of missing doses?” “Are there any future events
that may interfere with taking your medication, and how do you plan
to cope?”

Medication treatment adherence must be addressed on several lev-
els, including the patient, the provider, and the health-care system.
Patients need the knowledge, attitude, and skills to follow an appro-
priately prescribed regimen [74]. Similarly, providers need to follow
established guidelines in prescribing regimen; ensure that patients
understand the reason for the prescribed drugs and possible side
effects, the interactions with other agents, and the manner in which
the drug is to be taken; and ensure that the recommended regimen is
as simple as possible. Finally, the system or organization within which
providers work needs to provide resources and set policies that support
optimal practices, particularly prevention-oriented activities [105].

The importance of recognizing and improving medication adher-
ence continues to draw more attention as the cost of medications
continues to increase, advances in medication treatment for various
diseases continues, and the use of these medications increases as the
population ages (Table 4.1).
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Table 4.1 Summary of medication adherence recommendations

Recommendations

Patient Patient education on the disease and treatment is essential as
well as understanding the methods for taking the medication,
contraindications, and side effects

Identifying medication non-adherence – key validated question
is “Have you missed any pills in the past week?” and any
indication of having missed one or more pills signals a
problem with low adherence [32].

Combined use of written and verbal instruction may enhance
treatment adherence

Behavioral strategies, including self-monitoring, cueing,
chaining, positive reinforcement, patient contracting, goal
setting

Provider Improving training of health-care providers to identify and treat
medication non-adherence

Focus on methods for communication (e.g., clear
communication, development of treatment plan, make direct
eye contact)

Provide clear rationale for treatment and assess concerns
Instructions should be provided verbally and written – “teach

back” methods should be considered
Common misperceptions should be anticipated and avoided
Medication adherence involves three steps: initiation,

alteration, maintenance
Shared decision making
Simplify medication regimen whenever possible
Involve family members when ever possible

Organizational Missed appointments is a clear indicator of poor adherence
Review of the refill frequency and the date of the last refill if

centralized medical records
Use of team approach and/or health-care extenders related to

improved medication adherence
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Chapter 5
Smoking Cessation and Adherence

Lesley Rohrer, Brigid Lynn, Mike Hill, Laura J. Fish,
and Lori A. Bastian

Introduction

This chapter addresses the problem of adherence to smoking cessation.
Several types of interventions targeting smokers have been success-
ful at promoting cessation. In this review, we will provide examples
of successful interventions for primary and secondary prevention and
provide recommendations to improve adherence to smoking cessation
among patients in their clinical practice.

Statement of the Problem

Cigarette smoking is the leading cause of preventable death in the
USA. It is known to cause cancer, heart disease, peripheral vascular
disease, and chronic pulmonary disease. According to estimates, 25%
of adults in the USA continue to smoke despite awareness of the causal
association between smoking and disease [1]. Smoking cessation
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confers appreciable reductions in risk for cancer and cardiovascular
disease, with risk reduced to that of a nonsmoker within 12 months
post-cessation [1, 2]. Thus, encouraging smoking cessation is neces-
sary to reduce incidence rates of cancer and other smoking-related
health outcomes.

Smoking cessation has also been shown to reduce disease severity
in patients diagnosed with cardiovascular disease and cancer. Among
patients with coronary heart disease, a meta-analysis has found a 36%
reduction in mortality for those who quit smoking compared to those
who continued to smoke [3]. For patients who have been smokers and
who experience a cardiac event, quitting reduces the risk of a recurrent
event by 50% [4]. Yet, only 42% of current smokers hospitalized with
heart disease report receiving counseling about smoking cessation [5].

Similarly, quitting smoking after cancer diagnosis decreases the
number and severity of complications as well as risk for tumor pro-
gression and the development of a second primary cancer [6]. Patients
with cancer who stop smoking have improved survival and quality of
life [7]. This relationship holds true even for late stage cancer patients
[8]. Although some clinicians may presume that smoking cessation
may be an unreasonable burden for cancer patients [9], stopping smok-
ing contributes to improved physical functioning and increased quality
of life and enhances oncology treatment for these patients [10, 11].

Some patient populations are motivated to stop smoking and are
reasonably successful. A cardiovascular event such as a myocardial
infarction, bypass surgery, or stroke among smokers is associated
with significant cessation rates immediately after hospitalization but
adherence rates are less impressive. Studies have shown 50–60% quit
rates at 6 months for patients who are advised to quit after having a
heart attack [12, 13]. Among smokers hospitalized for heart disease,
a stepped-care intervention that included starting with a low-intensity
intervention and then exposing treatment failures to successively more
intense intervention demonstrated cessation rates of 53% compared to
42% for the minimal intervention group [14]. However, this differen-
tial effect was not statistically significant at the1-year follow-up survey
(39 vs. 36% cessation rates). Even among smokers admitted to a hos-
pital for serious heart disease events, up to 70% start smoking again
within a year [15].

The prevalence of smoking and cessation rates are notably differ-
ent by socioeconomic indicators. In fact, smoking prevalence rates are



5 Smoking Cessation and Adherence 99

increasing in low-income, less educated, minority, and adolescent pop-
ulations [16]. Smoking prevalence is almost three times higher among
women who have only 9–11 years of education (33%) than among
women with college graduation or more years of education (11%) [17].
Finally, blacks may begin smoking at a later age and are less likely to
quit smoking than whites [18].

Despite the highest prevalence of smoking occurring among
patients with substance abuse [19], schizophrenia [19], and alcoholism
[20], these individuals have low rates of cessation. Compared with
non-alcoholics, individuals with a history of alcoholism report higher
levels of nicotine dependence and are generally less likely to stop
smoking following cessation interventions [21, 22]. Several have pro-
posed that this is related to the comorbidity of alcohol dependence
and depression [23]. Schizophrenic patients also have high rates of
smoking (58–88%) and are often nicotine-dependent smokers who
have great difficulty with cessation [24]. These groups require more
pharmacotherapy-based research.

A meta-analysis was performed to examine whether history of
depression is associated with failure to quit smoking [25]. No dif-
ference in either short-term or long-term abstinence was observed
between smokers with or without a history of depression [26]. These
results are in contrast to smokers with current depression. Glassman
et al. reported a quit rate of 14% for study subjects meeting crite-
ria for major depression, whereas 31% of subjects without depression
successfully quit [27]. Depressed smokers appear to experience more
withdrawal symptoms on quitting, are less likely to be successful at
quitting, and are more likely to relapse [28]. Nicotine replacement
therapy (NRT) may be particularly important prior to initiating a quit
attempt among individuals with depression.

To review, an estimated 70% of adult smokers want to quit smoking
[29] yet adherence to smoking cessation (abstinence rates) is relatively
low in the general population and very low in special populations that
have very high rates of smoking. Overall, rates of 6- and 12-month
abstinence are 8–27% in the more successful interventions and 0–19%
for control groups [30]. Although relapse is the most frequent out-
come of cessation, with reported rates as high as 83–89% depending
on the intervention, understanding the factors associated with relapse
is complicated.
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Interventions

Examples of Methods Used in Successful Programs

Interventions that combine physician recommendation, generic self-
help guides, tailored print materials, telephone counseling, and phar-
macotherapy have been shown to increase the likelihood of smoking
cessation when compared to control groups or generic self-help guides
alone [31]. Quit rates for these programs are modest, ranging from
6 to 26%, with multi-component interventions achieving the highest
cessation rates.

Physician Recommendation

The unique role of the primary care physician in enhancing smoking
cessation is obvious. More than 75% of smokers have contact with
their physician each year [32]. Thus physicians have enormous poten-
tial opportunities to counsel their patients regarding cessation. And, it
has been well established that physicians can have a significant effect
on the smoking behavior of their patients [33, 34]. Simple advice by
one’s physician to stop smoking is more effective than no advice at all,
and the effectiveness of physicians’ advice increases with the “dose” of
the intervention (ranging from 50 s to 15 min of counseling) [35, 36]. A
single 3-min physician counseling session produces a cessation rate of
about 10% at 1 year [35]. Involving two or more health-care providers
(e.g., physician, nurse, pharmacist) can raise the cessation rate to about
20% [35]. Follow-up phone calls from office staff and individualized
letters signed by a physician have been shown to improve cessation
rates [35].

In 2000 (and revised in 2008), the US Public Health Service
released a clinical practice guideline for promoting smoking cessation
that called on health-care providers to follow a 5A protocol: Ask about
smoking at every visit; Advise all tobacco users to quit; Assess willing-
ness to make a quit attempt; Assist the patient in quitting (i.e., helping
set a quit date, referring to a special program, and prescribing pharma-
cotherapy tailored to their addiction level and habits); and Arrange a
follow-up contact within 1 week after quit date to provide further assis-
tance [31, 35]. Although the majority of smokers are identified at clinic
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visits and report receiving advice during these visits, effective smoking
cessation assistance such as counseling and pharmacotherapy are gen-
erally underutilized [37]. In a recent study of 4,000 smokers in nine
HMOs, smokers were more often offered Advice (77%) than Assist
(33–41%) and Arrange (13%) [38]. In this study, smokers who used
classes/counseling or pharmacotherapy (Assist) were twice as likely
to quit compared with smokers not using these services.

Because the 5A protocols are not highly utilized in primary care,
several modified protocols have been recommended [39]. Clinics could
implement standardized 5A protocols that do not rely on physicians
and can be administered by nursing or administrative staff. For exam-
ple, at check in, a patient could receive Ask, Advise, and Refer [40].
A member of the health-care team could send an e-mail to the patient
with links to Internet-based smoking cessation programs or offer to
provide ongoing e-mail support [41].

Generic Self-Help Guides

Self-help cessation programs that can include printed cessation guides
and nicotine replacement therapies are used and preferred by the
majority of smokers who are trying to quit [42]. These modalities
enable individuals to engage in the cessation process at their own
pace and to avoid the logistical barriers of group-based programs.
Additionally, these modalities can be proactively provided to smok-
ers who are not motivated to quit and likely would not seek assistance
to do so [43]. Self-help guides can offer information and specific skills
needed to quit smoking and be developed to be appropriate for spe-
cific target groups (e.g., those with low reading levels, older smokers,
African Americans) [44]. Thus, self-help interventions are recom-
mended for widespread dissemination by the Agency for Healthcare
Research and Quality (AHRQ).

The majority of smokers quit on their own, without the help of
a physician or therapist [45]. Therefore, smoking cessation materi-
als that smokers can use on their own have the potential to reach a
large number of smokers in a cost-effective manner. The purpose of
self-help interventions is to provide a structured approach to smoking
cessation without the need for person to person contact. Self-help inter-
ventions, in the form of written materials, videotapes, audiotapes, or
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Web-based programs, have the potential to bridge the gap between the
clinical approach to smoking cessation oriented toward individuals and
public health approaches that target populations [43]. Self-regulatory
skills required to withstand the urge to smoke, however, may be bet-
ter learned and retained through face-to-face contact than through the
simple modeling offered by self-help materials [46].

Self-Help Interventions with Tailoring

There is increasing evidence that tailoring self-help materials to indi-
vidual characteristics increase the effectiveness of the materials [47].
According to Skinner et al., “tailored print communications have
demonstrated an enhanced ability to attract notice and readership . . .

are more effective than non-tailored communications for influencing
health behavior change . . . (and) can be an important adjunct to other
intervention components” [48].

“Tailoring” begins with the development of message objectives,
the translation of those objectives into message elements (e.g., text,
illustrations, and graphic design characteristics) and assignment of the
elements to participant variables (e.g., relationship to patient, stage of
readiness to quit). Individual responses to questionnaires are used to
select relevant message elements from the computer-based library of
possible text and graphical pieces. Using word processing packages,
clip art, and a high-grade color printer, these graphics and text are
placed into a graphical layout to yield a highly customized printed
health communication.

Etter et al. conducted a randomized trial among a sample of 2,000
daily smokers in French-speaking Switzerland to test the effectiveness
of a computer-tailored smoking cessation program as compared to a
usual care control group [49]. The outcome measure was self-reported
abstinence (no puff of tobacco in the last 4 weeks) at 7 months after
enrollment. The intervention consisted of an eight-page tailored coun-
seling letter, tailored to the stage of readiness for smoking cessation,
level of nicotine dependence, attitudes toward smoking, self-efficacy,
and previous quit experience, and two 16-page booklets corresponding
to the stage of readiness for smoking cessation. Self-reported absti-
nence was 2.6 times greater in the intervention group than in the
control group (5.8 vs. 2.2%, p < 0.001). In multivariate analysis, sig-
nificant predictors of cessation were participation in the program, a
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previous quit attempt in the past year, greater level of stage of readi-
ness to quit, and nicotine dependence. The authors concluded that the
program was effective among smokers in a general population, includ-
ing smokers typically resistant to change such as pre-contemplators
and heavy smokers [49].

Shiffman et al. evaluated the efficacy of the Committed Quitters
Program (CQP), a computer-tailored set of printed behavioral sup-
port materials offered free to purchasers of the NicoDerm CQ patches,
which comes with a users’ guide and audiotape [50]. Callers to the
CQP enrollment were randomized to either receive the users’ guide
or CQP. CQP consisted of 3–5 mailings over a 10-week period.
The materials included a calendar booklet, two tri-fold brochures, a
newsletter, and an award certificate. The materials were tailored on
demographics, smoking history, motives for quitting, expected dif-
ficulties quitting, and potential high-risk situations. Abstinence and
use of program materials were assessed by telephone interview at
6 and 12 weeks. Overall, abstinence rates did not differ signifi-
cantly between the two groups. However, participants who reported
using the program materials (80% of the sample) were more likely
to report quitting at 6 weeks (38.8 vs. 30.7%) and 12 weeks (18.2
vs. 11.1%) than the users’ guide group. The authors concluded that
the CQP program was an effective behavioral treatment, improving
quit rates over nicotine replacement therapy and brief non-tailored
materials.

Strecher reviewed 10 trials that examined the effectiveness of tai-
lored print communications as compared to standard materials for
smoking cessation [51]. In the majority of studies, tailored materi-
als had a significant impact (p < 0.01) and an additional study found
significant improvements in cessation rates for light and moderate
smokers. Among pre-contemplators, significant positive movement
through stages of readiness was noted.

Telephone Counseling

Telephone counseling is a cost-effective intervention that broadens the
reach of health interventions by efficiently providing individual assis-
tance to a large population, including those in isolated communities
[52, 53]. Telephone counseling may be proactive, in which one or more
calls are initiated by the counselor, or it may be reactive in which a
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smoker calls a quit-line or a help-line. Smokers may access proactive
counseling by calling a help-line and scheduling calls with a counselor
who will contact them at an established time [54]. Telephone counsel-
ing may serve as the main intervention or as an adjunct to face-to-face
counseling or nicotine replacement therapy [54].

A meta-analysis of trials comparing proactive counseling as the
main intervention or as a supplement to self-help materials to a less
intensive intervention found telephone counseling increases quit rates
by 60% [54]. Proactive counseling is particularly effective when it
supplements self-help materials as it encourages the use of self-help
materials and recommended quitting strategies [52–56]. Orleans et al.
found that telephone counseling increased quit rates and adherence to
the quitting protocol included in the self-help materials given to the
smokers [56]. The counseling had a long-term effect on smoking ces-
sation that was evident at both an 8-month and a 16-month follow-up.
Counseling also increased the number of serious quit attempts made,
and non-quitters reported a greater mean reduction in daily nicotine
intake. Borland et al. also found that telephone counseling facilitated
smoking cessation as compared to those who only received self-help
materials [52]. The counseling increased quit attempts and reduced the
rate of relapse for those who did quit.

Multiple telephone calls are more effective than single telephone
counseling calls, and the flexibility of telephone counseling allows for
the counseling calls to be scheduled according to the needs of the recip-
ient [53, 54]. Zhu et al. examined the effectiveness of multiple and
single session phone calls to a control group that received a smoking
quit kit [57]. Multiple session counseling calls had higher quit rates
than single session calls, and both counseling interventions had higher
abstinent rates than the control group. The phone calls for the multi-
ple session intervention were structured so that three of the five calls
occurred during the first week post-quit attempt. This relapse-sensitive
schedule fostered accountability and provided additional social sup-
port for the quitter when needed the most. Zhu et al. also found a
dose–response relation between the number of calls and abstinence
rates which was achieved by reducing the relapse rates [57]. It may be
beneficial to exploit the flexibility of telephone counseling calls and
schedule calls when the risk of relapse is highest and the needs of the
quitter may be the greatest [52, 54, 57, 58].
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Proactive telephone counseling is most effective as a main inter-
vention. The calls encourage use of self-help materials, adherence to
quitting protocols, and they initiate changes [53]. Successful interven-
tions involve multiple phone calls that take advantage of the flexibility
of telephone counseling and schedule the calls when they are most
needed [54].

Nicotine Replacement Therapy (NRT)

Pharmacotherapy is a safe and effective treatment for nicotine depen-
dence [35, 59]. It is recommended that NRT be considered a part
of treatment for every smoker unless pregnant or breastfeeding, the
smoker is an adolescent or smokes less than 10 cigarettes a day, or
there is a medical contraindication such as uncontrolled high blood
pressure or prior allergic reaction to the product [35]. By replac-
ing the nicotine from cigarettes, NRT effectively relieves withdrawal
symptoms and reduces the urge to smoke, which facilitates behav-
ior modification [17, 59]. The US Department of Health and Human
Services identifies nicotine gum, nicotine inhaler, nicotine lozenge,
nicotine nasal spray, nicotine patch, bupropion SR, and varenicline as
first-line medications in the treatment of nicotine dependence [31].

A meta-analysis of the effectiveness of the gum, patch, nasal spray,
nasal inhaler, and nicotine lozenges found all forms of NRT to be sig-
nificantly more effective than placebo in achieving abstinence [59].
NRT increased long-term quit rates 1.5- to 2-fold [59]. The 2 mg
nicotine gum (nicotine polacrilex) improves long-term abstinence rates
30–80% compared to placebo [35]. For the most dependent smokers,
the 4 mg gum is more effective than the 2 mg gum [17, 59]. Meta-
analysis of the transdermal nicotine patch found that smokers who
used the patch were more than twice as likely to quit smoking as were
those who wore a placebo patch [60]. The nicotine inhaler and nicotine
nasal spray both double the long-term abstinence rates when compared
to placebo [35]. Abstinence rates after 12 months for smokers using
nasal spray and inhaler were 24 and 17%, respectively [59]. Compared
to placebo, use of nicotine lozenges to stop smoking resulted in 2.1–3.7
greater odds of being abstinent after 6 weeks and abstinence was main-
tained 1 year after quitting [61]. Silagy et al. found 20% of smokers
who used the lozenge were abstinent after 12 months [59].
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Sustained release bupropion is the first non-nicotine medication
approved by the FDA for smoking cessation [35]. Studies examining
the effectiveness of bupropion indicate that bupropion increases 12-
month smoking abstinence twofold compared to placebo [62]. Results
from one study associates bupropion with higher quitting rates than
the nicotine patch [63]. Bupropion is considered an effective therapy
for relapsed smokers and for smokers with a history of depression, as
well as preventative treatment in smokers who have successfully quit
[62, 63]. In an actual practice setting (Group Health Cooperative) the
combination of bupropion and minimal or moderate counseling was
associated with 1-year quit rates of 24 and 33% [64]. In one study,
bupropion combined with NRT increased quit rates compared to single
therapies [65].

Varenicline stimulates dopamine release which reduces nicotine
cravings and withdrawal symptoms. The drug also blocks nicotine
receptors which may reduce the pleasurable effects of continued nico-
tine usage. The pooled results of two identically designed randomized
double blind studies showed varenicline resulted in significantly higher
abstinence rates at the end of 12 weeks of treatment compared to
both placebo and bupropion SR [66]. The increased rate of abstinence
remained present at a 52-week follow-up. These results demonstrated
the odds of quitting smoking using varenicline increased almost four-
fold compared to placebo, and twofold compared to bupropion SR
[66]. A new warning was recently added to the varenicline label
noting an increased risk of neuropsychiatric symptoms associated
with the usage of varenicline [67]. These neuropsychiatric symptoms
include agitation, depressed mood, suicidal ideation and behavior, and
worsening of preexisting psychiatric conditions [67].

A comparison of the nicotine gum, patch, spray, and inhaler found
no difference in effects on withdrawal symptoms or abstinence rates
[68]. Abuse liability of the NRTs plus the lozenge is also demonstrated
to be low [69]. The nicotine patch diffuses nicotine through the skin
at a constant rate and it is recognized as the easiest form of NRT to
use [17, 59, 68]. The patch is effective whether worn 16 or 24 h/day,
and there is no evidence that weaning from treatment is better than
abrupt withdrawal [60]. Hajek et al. found that the patch had the high-
est adherence rates compared to the gum, spray, and inhaler which
were used less than the recommended amount [68]. The nasal spray has
the fastest nicotine delivery; however, 75–100% of smokers who use
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the spray experience adverse effects [61, 68]. For smokers who pre-
fer acute oral administration of nicotine, but find the spray and inhaler
irritating or feel uncomfortable with chewing gum, the lozenge may
also be an effective form of NRT [61]. Table 5.1 summarizes currently
approved first-line medications for treating tobacco use [31, 70–72].

Examples of Novel Intervention Methods

Family Support Interventions

The initiation, maintenance, and cessation of smoking are strongly
influenced by family members and close contacts [73]. Several stud-
ies have shown that support from the spouse or a friend is predictive
of smoking cessation [74–77]. In particular, positive support, such
as expressing pleasure at the smoker’s efforts to quit, predicts cessa-
tion [76, 78]. Unfortunately, negative behaviors, such as complaining
about smoking, are predictive for smoking relapse [79, 80]. Positive
behaviors can be taught and have been successfully incorporated in
telephone-based interventions [81, 82]. In a recent meta-analysis of
support interventions [73, 83], interventions that enhance positive part-
ner support were most effective when implemented with live-in or
married partners. In an observational study of patients with head and
neck cancers, positive family member support was associated with
smoking cessation [84]. This finding suggests that the effectiveness
of a smoking cessation intervention in chronically ill patients may
be enhanced if it also involves the patient’s relatives in the smoking
cessation program.

Internet Interventions

The Internet can be accessed 24 h a day from almost anywhere
including home, work, libraries, and even coffee shops and airports.
The easy access from anywhere and by anyone makes the Internet a
cost-effective and efficient method to provide smoking cessation infor-
mation to large numbers of smokers. Numerous smoking cessation
programs are available on the Internet today including sites supported
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by the American Lung Association (www.lungusa.org), the National
Cancer Institute (smokefree.gov), and the US Department of Health
and Human Services Office on Women’s Health (www.4woman.
gov/QuitSmoking). These Web-based smoking cessation programs, as
well as the many others that are available, may be comprised of a step-
by-step cessation guide, instant messaging, support communities, links
to other online resources, and information regarding local, state, and
national telephone quitlines. Enrollment in these programs is easy and
anonymous, and smokers are allowed to progress at their own rate and
visit the intervention site as often or as little as they like. Multiple con-
tacts can be made with the smoker via email and assistance may be
personalized to meet the needs of the smoker [85].

Despite the numbers of Web-based smoking cessation programs
available today, there is little information about the effectiveness of
these programs [85–87]. Bessell et al. systematically reviewed 10
health-related comparative studies that used the Internet to deliver an
intervention [88]. One smoking cessation program was included in the
review. While there was evidence that the Internet may be a useful
and cost-effective intervention method, they concluded that consider-
able research needs to be done to determine the impact of Internet use
on health outcomes [88]. Both Feil et al. and Lenert et al. developed
and evaluated an Internet smoking cessation program and both found
encouraging results in the behavior of the smokers that suggest that the
Internet may be useful in smoking cessation programs [85, 87]. Lenert
et al. suggest that e-mail may be used to supplement and enhance Web-
based materials [85]. Future Internet interventions may examine the
impact of tailoring e-mail messages to promote smoking cessation.

There are several problems inherent in evaluating the Web-based
smoking cessation programs. The anonymity of the Internet-based
programs may be part of the appeal to smokers; however, it makes
it challenging to track participants; requesting specific identification
from smokers may influence the decision to participate and thus bias
the sample [87]. E-mail may be used to assist with tracking partici-
pants; however, it is easy to change an e-mail address as well as to
ignore messages [85, 87]. The anonymity of participants as well as the
ease of using the Internet may pose a problem to a thorough evalua-
tion of Web-based programs as it is difficult to verify that participants
are not utilizing other alternative Web sites or obtaining additional
information elsewhere [87].
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Telephone Quitlines

Telephone smoking cessation programs called quitlines (such as the
ones available in the USA by calling 1-800-QUIT-NOW) have recently
been implemented and are being evaluated [31]. Smoking cessation
services such as the ones provided by 1-800-QUIT-NOW include
working with a trained counselor to develop a personalized quit smok-
ing plan, coping strategies, information, and support. The services are
free to use and are available to anyone with access to a telephone [89].
At least some contacts are initiated by quitline counselors, including
call-back counseling [31].

Proactive quitlines are shown to be effective in increasing absti-
nence rates compared to little or no intervention [31, 90, 91]. There is
evidence of dose–response, with odds of quitting increasing with three
or more sessions [90]. Quitlines used in conjunction with medication
are more effective than using medication alone [31].

Clinical and Research Implications

As expressed throughout the chapter, smoking cessation adherence is
difficult and physicians play an important role in the smoking cessation
process. Physicians often work in high-demand situations with time
constraints and, consequently, may hesitate to engage in a more in-
depth smoking cessation intervention [92]. The 5As are a quick and
effective resource to help physicians facilitate the smoking cessation
process [31].

While the 5As are a great technique for patients interested in quit-
ting, not every smoker may be interested in giving quitting a try.
Motivational interviewing (MI) techniques may be particularly help-
ful and beneficial for physicians when patients express hesitation or
reluctance to quit smoking.

The guiding principle behind MI is that each individual possesses
both the potential for change and the resourcefulness to accomplish
that change. Individuals often feel ambivalent about change and can
become trapped in a cycle of harmful behavior. The role of the
motivational interviewer is to help the individual overcome his/her
ambivalence about change through a collaborative approach so that
natural change processes can occur [93].
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Motivational interviewing often has a large impact in a small
amount of time [93]. Most smokers have thought about quitting and
motivational interviewing focuses on these behavior change thoughts.
Using a few basic motivational interviewing techniques has the poten-
tial to shift the patient’s focus from continuing to smoke to arguing
for smoking cessation. The focus shift may lead to increased moti-
vation and self-efficacy and therefore increasing smoking cessation
attempts and adherence. Table 5.2 outlines practical ways a physician
may combine the 5As techniques with motivational interviewing to
address smoking cessation with a patient [31, 71].

Summary

Stopping smoking prolongs life and reduces morbidity. With one-
quarter of the population continuing to smoke and rising rates of
smoking initiation in adolescents, more interventions need to be devel-
oped and disseminated broadly. Research is needed to evaluate both
short-term and long-term cessation rates and to better understand the
factors contributing to relapse. The presence of multiple smokers in a
household not only contributes to relapse but also exposes vulnerable
children to passive smoking [94, 95]. From a public health perspective,
more emphasis needs to be placed on the negative effects of passive
smoking.

To date, the most successful interventions (cessation rates over
50%) incorporate multiple components (tailored print materials, tele-
phone counseling, and NRT) and target special populations such as
those with a recent diagnosis of heart disease or cancer [13, 96, 97].
Future interventions can attempt to promote cessation among specific
target groups by utilizing multi-component interventions.

Clearly, physicians and other health-care providers play an impor-
tant role in the campaign against smoking. Despite this enormous
potential many physicians do not follow clinical recommendations to
counsel based on the 5A model [38]. Time and lack of reimburse-
ment are major obstacles to integrating smoking cessation services.
Novel ways to provide these services in a busy office practice are
being explored and may include the use of federally funded centralized
counseling services (quitlines) such as those provided by the American
Cancer Society and National Cancer Institute.
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Chapter 6
Cancer Screening Adherence

Jennifer M. Gierisch and Lori A. Bastian

Cancer is a devastating and debilitating disease. Each year more than
1.4 million people are diagnosed with non-skin cancers and 565,650
lives are lost in the United States [1]. Primary prevention of cancer
through behavioral modifications in risk factors such as tobacco use,
sun exposure, obesity, physical inactivity, unhealthy diet, and alcohol
consumption can reduce the burden of cancer tremendously [2, 3].
However, beyond the small proportion of cancers linked to genetic
mutations, many cancers are sporadic. Early detection via evidence-
based screening tests (i.e., secondary prevention) remains an effective
option for controlling the burden of cancer [4].

The purpose of this chapter is to provide an overview of the issue
related to cancer screening adherence and to identify evidence-based
or promising interventions for addressing non-adherence. We focus on
screening adherence issues related to two of the most common cancers
for which there is widespread agreement on the efficacy of screening,
breast and colorectal cancers [5, 6].
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Burden of Breast Cancer and Mammography
Adherence

Breast cancer is the second most common cancer in women in the
USA with an estimated 182,460 diagnosed cases and 40,480 deaths
in 2008 [1]. Breast cancer incidence varies across race and ethnic
groups. It ranges from 69.8 cases per 100,000 per year in American
Indian and Alaskan Native women to 132.5 cases per 100,000 per year
in white women [1]. Secondary prevention via mammography is an
effective way to reduce morbidity and mortality from breast cancer.
Use of mammography can lead to early diagnosis of breast cancer
when tumors are smaller and patients may have more treatment options
[5, 7].

Estimates of mammography use vary widely due to broad vari-
ation in sampling frames, inconsistent definitions of mammography
adherence, and differences in mammography screening measurement
[8]. Although there has been a recent push to standardize operational
definitions of mammography use, none have been widely adopted at
this time [8–11]. Lack of consensus is largely based on disagreement
among scientific organizations on the recommended intervals between
screenings. While some organizations recommend women be screened
every 1–2 years (e.g., National Cancer Institute [12], US Preventive
Services Task Force [5]), other organizations recommend every year
(e.g., American Cancer Society [13]). Irrespective of how the interval
is defined, most medical organizations in the USA now recommend
mammography screening for women aged 40 and older.

Mammography use has been disseminated widely in the USA [14].
Currently, about 85% of age-appropriate women have had at least
one mammogram [15], and 66% of US women report a recent mam-
mogram (e.g., within the last 2 years) [16]. While ever and recent
screening rates have increased dramatically over the last 20 years [17],
rates of repeat mammography screening (i.e., minimally, two consec-
utive screening mammograms at specified intervals) are much less
encouraging. In a weighted analysis across 37 studies, only 38% (on
an annual interval screening) to 46% (on a biennial screening inter-
val) of women aged 50 and older obtained a repeat screening [8]. To
achieve the full benefits of mammography, women should be screened
regularly [7, 18, 19]. Increased rates of regular screening at annual
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intervals could reduce breast cancer deaths by 22% each year [20];
however, current reports show a decline in the historically high rates
of mammography use [16, 21, 22].

Burden of Colorectal Cancer and Use
of Screening Tests

Colorectal cancer is the second leading cause of cancer deaths and
the third most common cancer in men and women in the USA. The
American Cancer Society estimates 49,960 deaths and 148,810 cases
in 2008 [1]. Overall, colorectal cancer incidence is higher in men than
in women. Incidence rates range from 42.1 per 100,000 per year in
American Indian and Alaskan Native men to 72.6 per 100,000 per
year in African American men. In women, it ranges from 32.9 per
100,000 per year in Hispanics to 55 per 100,000 per year in African
Americans.

Regular screening leads to the early detection of colorectal can-
cers [6] and, in some instances, the detection and removal of pre-
cancerous colorectal polyps [1]. As such, colorectal cancer screening
can lead to reductions in both mortality and incidence via screening.
If detected in an early stage, colorectal cancer has a 90% 5-year sur-
vival rate [23]. The American Cancer Society, US Multisociety Task
Force on Colorectal Cancer, US Preventive Services Task Force, and
the National Cancer Institute recommend that average risk men and
women aged 50 years and older be screened for colorectal cancers
[23, 24].

Many colorectal cancer screening tests are currently available.
Recently revised colorectal cancer screening guidelines divide cur-
rent screening test into two groups: test used to primarily detect
cancer (e.g., stool tests) and test used to detect adenomatous polyps
and cancer (e.g., flexible sigmoidoscopy, colonoscopy, double-contrast
barium enema, and CT colonography) [23]. Notwithstanding multiple
options for screening, colorectal cancer screening is underused. Less
than half of age-eligible adults are up to date for screening [25–27].
As many as 9,632 deaths each year could be prevented with better
uptake of and adherence to appropriate colorectal cancer screening and
follow-up [28].
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Risk Factors for Screening Non-adherence

Many studies have identified factors associated with mammography
use and colorectal cancer screening. However, the majority of previous
research was often retrospective and cross-sectional in nature or took
place in the context of an intervention to prompt uptake of screening,
with limited follow-up. Few studies have reviewed the literature sys-
tematically [29, 30]. Below we summarize some of the major findings
as they pertain to factors associated with mammography and colorectal
cancer screening adherence.

Factors Associated with Mammography Adherence

Sociodemographic, psychosocial, and behavioral correlates of mam-
mography use have been documented extensively [10, 29–34]. Poor
mammography adherence is associated with not being married [10,
30], low income/money concerns [10, 30, 35–37], and low educa-
tional attainment [10, 30, 37]. Being a smoker [10, 30, 38], over-
weight/obesity [39], drinking alcohol [30], reporting poor health status
[40], and no family history of breast cancer [30, 35] are also associated
with mammography non-adherence.

Mammography use also varies across age groups [29]. Overall,
women aged 50–65 years are more likely to be screened as compared
to women in their forties [19, 33, 38] or women older than 65 years [34,
37, 41, 42]. Mammography screening barriers (e.g., cost, comorbidi-
ties) likely vary among women of different age groups. Additionally,
shifting medical recommendations on the frequency and efficacy of
mammography screening may contribute to non-adherence, especially
for women in their forties [43–45].

Many studies have explored race and ethnicity as correlates of
mammography use [40, 46]. However, race and ethnicity were not sig-
nificant predictors of mammography adherence across two systematic
reviews of mammography use [29, 30]. Much of the racial and eth-
nic disparity in screening rates may be accounted for by other factors
such as educational attainment, income, insurance status, and physi-
cian recommendation [46–48]. However, barriers to mammography
adherence vary across racial and ethnic groups. For example, barri-
ers related to the cost of obtaining mammograms, pain, and the safety
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of receiving mammograms may be stronger barriers for Latina and
African American women [30, 49] as compared to other ethnic groups.

A variety of psychosocial variables are correlated with mammogra-
phy non-adherence such as no/low intentions to seek a mammogram
[29, 50], ambivalence toward mammography [33, 51], perceiving
barriers to seeking a mammogram [30, 52, 53], and low(er) per-
ceived risk of getting breast cancer [54, 55]. Breast health beliefs
such as poor knowledge of screening guidelines [30, 33, 52], embar-
rassment/modesty [30], and thinking mammograms are only needed
when there are symptoms [30] are also correlated with mammography
non-adherence.

Rates of mammography adherence also vary across patients’ past
mammography experiences, previous patterns of use, and health care-
related factors. Having a history of breast problems [30] or false-
positive mammograms [56], prior mammography use [29, 40, 50, 57]
or attending other cancer screening tests [30], and satisfaction with
past mammography experience [58, 59] are predictive of mammog-
raphy adherence. Health-care variables such as having a usual source
of medical care [10, 30, 37, 40], having health insurance [10, 19, 30,
37, 47], and receiving a provider recommendation to get a mammo-
gram [30, 33, 35, 57] are consistently associated with mammography
screening adherence.

Factors Associated with Colorectal Cancer Screening
Adherence

The uptake of colorectal cancer screening lags far behind other
evidence-based cancer screenings such as mammography and pap
tests [60]. Some of the reasons for lack of uptake pertain to the
screening tools themselves. There are multiple options for colorec-
tal cancer screening and many types of health-care providers are
involved in delivering colorectal cancer screenings (e.g., primary care,
gastroenterology, diagnostic radiology). Each testing option has its
own set of barriers and benefits related to costs, convenience, and
patient/provider preferences [23, 24]. The tests have different guide-
lines for adherence and some tests are recommended at different
intervals by various health organizations. In addition, unlike other
screening tools, many colorectal cancer screening tests involve a high
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level of patient participation and time commitment, ranging from col-
lection of multiple home stool samples and dietary restrictions for fecal
occult blood testing to bowel preparation and the need for patients to
coordinate transportation after sedation for testing via colonoscopy.
It is important to consider patient burden and preferences for screen-
ing tests because experiences with past screening modalities influence
patients’ future colorectal cancer screening adherence [61, 62].

Many patient-level factors are associated with colorectal cancer
screening adherence. Patients who are of older age [29, 63], male [63,
64], and have higher incomes [26] are more likely to be up to date
with colorectal cancer screenings. Having health insurance [65, 66],
a usual source of care [63, 65, 66], seeking other types of preven-
tive services [60, 67, 68], and having a routine doctor visit in the past
year [26, 68, 69] are also associated with colorectal cancer screen-
ing adherence. Poor self-reported health or difficulties with activities
of daily living [29, 69] and low literacy skills [70, 71] are associ-
ated with non-adherence. Being of non-white race/ethnicity, especially
Hispanic ethnicity [26, 69], has also been associated with colorectal
cancer screening non-adherence.

Certain patient perceptions, beliefs, and attitudes are also associ-
ated with colorectal cancer adherence. Patients’ lack of awareness of
colorectal cancer and available screening options is one of the most
robust and persistent barriers [26, 66, 72–74]. Other psychosocial
correlates such as intentions to be screened [75], perceived ben-
efits [29, 76] and barriers to obtaining a screening test [27, 29,
76–78], and self-efficacy (i.e., confidence) to obtaining a screening
test [75] are positively associated with colorectal cancer screening
adherence.

Provider recommendation of screening has been a powerful and
consistent predictor of colorectal cancer screening adherence [26, 63,
72, 74]. However, patient reported rates of provider recommendations
of colorectal cancer screening are relatively low when compared to
other cancer screening tests [73]. In a nationally representative sam-
ple of US adults, only 10% of age-eligible patients not current with
testing and who had a doctor visit in the past year reported receiving a
colorectal cancer screening recommendation [74].

There are several reasons that health-care providers do not rec-
ommend, offer, or order cancer screening tests. Prior patient refusal
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of screening [79] and patient comorbidities [79], provider forgetful-
ness [79, 80], provider knowledge, and attitudes toward screening [79,
80] all influence recommendation rates. Competing demands such as
attending to acute complaints and managing ongoing health issues
also make it difficult to provide or counsel on the importance of can-
cer screening [79, 81, 82]. Klabunde and colleagues (2006) explored
predictors of receiving a physician recommendation for colorectal can-
cer among Medicare consumers. They reported that being aged 50–64
years, white race, having greater than a high school education, higher
colorectal cancer risk, having one or more chronic medical conditions,
and attending a routine or preventive care visit in the past 12 months
predicted physician recommendation of a colorectal cancer screen-
ing test [72]. Notwithstanding multiple barriers, increasing provider
recommendation of screening offers a potentially powerful tool for
increasing colorectal cancer screening adherence.

Behavioral Adherence Interventions

Increasing use of colorectal cancer screening and mammography at
recommended intervals and targeting intervention efforts at popula-
tions less likely to be screened are essential components of reducing
the burden of these cancers [65]. Multiple evidence reviews have
isolated intervention strategies to enhance adherence to mammogra-
phy [29, 83–98]. Far fewer reviews have evaluated colorectal cancer
screening interventions, most focused exclusively on screening via
fecal occult blood testing (FOBT) [88, 89, 95–97].

Drawing conclusions across multiple evidence reviews is difficult;
most reviews vary in the intervention typologies used. Therefore, we
base our categorization of intervention strategies, in part, on the typol-
ogy used by the Task Force on Community Preventive Services (Task
Force) (http://www.thecommunityguide.org/) [95, 96, 99]. Below we
summarize the finding from the Task Force and other evidence reviews
in order to identify strategies for increasing adherence to mammogra-
phy and colorectal cancer screening that may be of particular interest to
clinicians. Table 6.1 summarizes effective intervention strategies and
corresponding evidence.
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Patient-Directed Communication Strategies

Extensive evidence supports the use of patient-directed communica-
tions such as reminders, small media (e.g., letters, brochures, newslet-
ters), and individual education (e.g., telephone counseling, one-on-one
instruction) to promote mammography adherence [29, 83, 84, 90, 92,
97, 99]. For colorectal cancer screening via FOBT, multiple evidence
reviews support the use of patient reminders to increase adherence [29,
79, 89, 97, 99]. Fewer evidence reviews support the use of individ-
ual education [29, 89] and small media [89, 99] to promote colorectal
cancer screening adherence.

Patient-directed communications come in multiple formats such as
mailed letters, postcards, and automated or direct-contact telephone
calls. Communications can originate from a variety of sources such
as insurance providers, lay health educators, nurses, or mammogra-
phy facilities. These communications can include fixed appointment
times or a reminder to call for an appointment. The content of patient-
directed communications can range from generic (“Women should get
mammograms every year or two.”) to tailored content that is meant
for one specific individual (“<PATIENT NAME>, most medical orga-
nizations recommend that women your age should be screened for
breast cancer via mammography once a year. You last received your
mammogram on <DATE> and are due for your mammogram next
month. Please call <FACILITY PHONE NUMBER> to schedule your
appointment.”)

While the terms tailored and targeted sometimes are used inter-
changeably, these terms connote different communication strategies.
Targeted communications are developed to appeal to segments of the
population divided into subgroups, based on characteristics such as
race or gender. To create tailored communications, data are collected
from individuals so that unique messages can be created or “tailored”
for that individual. Communications can be tailored on multiple vari-
ables such as cultural preferences, personal barriers, beliefs, and past
behaviors [100].

Tailored communications may be more relevant than untailored
communications and, therefore, are more likely to be read and remem-
bered [100]. Mammography promotion interventions that were tailored
outperformed generic interventions, though effects were modest [29,
92].Tailored strategies coupled with physician recommendations [92]
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and those that were informed by behavioral theory [86, 91, 92]
produced the strongest intervention effects.

Many steps are involved in developing tailored communications.
First, data are collected about patients from interviews, claims data,
health records, or other sources. Next, a “message library” is con-
structed that contains messages, images, or graphics corresponding
to each value of variables that will be used to tailor communications.
Then, a computer program is developed to select specific message ele-
ments based on values collected from or about an individual. Based
on empirically derived decision rules, message algorithms are devel-
oped to combine elements from the message library into coherent,
individualized communications [100].

Patient-Directed Access-Enhancing Strategies

Patient-directed intervention efforts may also target access-related bar-
riers. Such intervention strategies reduce patient burden associated
with obtaining health services and broadly fall into two categories:
reducing out-of-pocket cost and reducing structural barriers [96].
Interventions that reduce out-of-pocket cost include a wide variety of
strategies that seek to overcome the economic barriers associated with
obtaining cancer screenings such as reducing co-payments, providing
payment vouchers, or other financial subsides paid to reduce the costs
associated with screening (e.g., travel, childcare) [96]. Interventions
aimed at reducing structural barriers seek to alleviate the noneconomic
impediments to obtaining cancer screenings [96]. These interventions
seek to facilitate greater access to screening services by simplifying
administrative procedures (e.g., scheduling assistance), offering ser-
vices at more convenient times or locations, providing transportation
to screening facilities or translation services, and reducing the time
needed for appointment completion.

Evidence supports the use of access-enhancing interventions to
improve mammography adherence [29, 84, 89, 96, 98]. For women
with historically lower rates of mammography use (e.g., older, poorer,
less formal education), access-enhancing intervention strategies pro-
duced the highest adherence rates compared to other types of inter-
ventions [84]. Across evidence reviews, mobile mammography units
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and vouchers were some of the most common access-enhancing
strategies used [84, 96], especially for low-income women [98].
Providing patient financial incentives for mammography screening
was also a common and effective access-enhancing intervention
compared to patient-directed communications and provider-directed
strategies [89].

Colorectal cancer screening adherence via FOBT also benefits from
patient-directed access-enhancing strategies [29, 89, 96]. For colorec-
tal cancer screening, mailing/providing FOBT kits with return postage
was the most common and effective intervention to reduce struc-
tural barriers [96]. Patient financial incentives also improved colorectal
cancer screening via FOBT; however, patient reminders and provider-
directed intervention strategies outperformed patient financial incen-
tive interventions [89]. It is important to note that while access-
enhancing interventions are effective at improving mammography and
colorectal cancer screening adherence, many access-enhancing inter-
vention programs also included other types of secondary intervention
supports [96, 98].

Provider-Directed Strategies

Intervention strategies frequently target health-care providers in order
to improve cancer screening adherence. The goal of provider-directed
intervention efforts is to facilitate and encourage health-care providers
to deliver, order, or recommend health services, such as cancer
screenings, at recommended intervals [95]. Provider-directed strate-
gies broadly fall into four categories: performance assessment and
feedback, incentives, provider reminders, and educational strategies.

Provider assessment and feedback and provider incentives strate-
gies seek to influence providers’ attitudes toward screening and
increase screening discussions with patients. In turn, providers may
offer, order, or recommend more screening tests [95]. Provider
incentives are direct or indirect inducements to motivate health-care
providers’ referral or recommendation of screening services [95].
Insufficient evidence is available to assess the efficacy of provider
incentives on mammography or colorectal cancer screening adherence
[89, 95].
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Multiple evidence reviews support the use of provider assessment
and feedback intervention strategies to improve mammography and
FOBT adherence [29, 88, 89, 95]. Assessment and feedback inter-
vention strategies evaluate and provide measures of service delivery.
Assessment and feedback can be specific to one health-care provider
or an average for a practice. Rates of screening may be compared to
internal goals set by providers or a standard set by quality or perfor-
mance improvement agencies. Feedback may occur once or repeatedly
over a course of several months. The optimal number and frequency of
assessment and feedback loops needed to improve screening rates are
not known.

Provider reminders systems improve mammography [29, 86, 88,
89, 97, 101] and colorectal cancer screening via FOBT [88, 89,
97, 101] and flexible sigmoidoscopy [101]. Analogous to patient
reminders, provider reminders take many forms (e.g., flow charts,
checklists, notations). The reminders can be electronically or manu-
ally generated and occur before, during, or after a clinic visit to cue
providers that patients are due (reminder) or overdue (recall) for a
screening. Computerized reminder systems may be particularly use-
ful in promoting cancer screening adherence because of their ability
to automate and routinize reminder systems [88, 97, 102]. While
effective, computerized reminder systems may be difficult to imple-
ment in a clinic setting. Many computerized reminder systems are
designed for the specific needs of particular practices and, thus, are
not generalizable to other health-care practices [102]. Also technology
capabilities of practices may impede implementation and maintenance
of computerized reminder systems [102]. Despite these limitations,
computerized reminder systems are a proven intervention strategy and
work is ongoing to make such systems more available and sustainable.

Provider education presents another promising intervention strat-
egy. Provider education takes many formats such as academic
detailing, individual instruction, and workshops. The educational
information can be delivered via multiple formats such as the Internet,
in-person instruction, or mailings. Compared to other provider-
directed strategies to improve mammography and colorectal cancer
screening, far less evidence supports the use of provider educational
strategies [86, 89]. Provider education may be more effective when
combined with other intervention strategies, such as reminder systems
or assessment and feedback [88].
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Other Intervention Strategies

Changes in organizational work processes improve mammography and
colorectal cancer screening adherence [86, 89]. These interventions
include a wide variety of strategies that seek to change organizational
processes such as clinical procedures, infrastructure, or job duties in
order to facilitate service delivery. Mass media messaging (e.g., televi-
sion, radio advertising, billboards), provider incentives (e.g., monetary
rewards for performance, indirect compensation via CME credits), and
patient-directed group education (e.g., classes and slideshows taught
by health professionals or trained peer educators) do not have suffi-
cient evidence to support these strategies as stand-alone interventions
for improving colorectal cancer or mammography screening adherence
[86, 89, 95, 96, 99]. These strategies may serve as secondary supports
in multicomponent interventions.

Multicomponent interventions are successful in improving colorec-
tal cancer and mammography adherence [29, 85, 91, 98], especially
when there are numerous barriers to screening adherence. For exam-
ple, access-enhancing strategies (e.g., mobile vans, facilitated schedul-
ing, vouchers) coupled with individually directed intervention strate-
gies (e.g., reminders, individual education) were the most effective
interventions for women with historically lower rates of mammogra-
phy adherence [84]. For physician-directed interventions, effect sizes
were stronger for interventions that focused on a combination of visit-
based (e.g., reminders, flowcharts) and outside of office visit strategies
(e.g., education, audit with feedback) [88]. Specific combinations of
intervention strategies depend on the particular screening behavior and
target population.

Future Directions and New Technological Advances

While much is known about effective strategies to improve mam-
mography and colorectal cancer screening, additional research is
needed across a variety of areas. Cancer mortality and morbidity
reductions are only realized through sustained and regular screen-
ing. However, a paucity of research has been conducted on mainte-
nance of episodic behaviors. As such, long-term adherence of cancer
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screening continues to be a vexing problem, and future research will
increasingly need to focus on maintaining adherence. In addition,
researchers should aim to test evidence-based intervention strategies
in diverse clinical practices (e.g., privately owned, rural, urban) and
with traditionally underserved populations, such as recent immigrants
or persons with low (health) literacy [99, 103]. Such research will
expand what we know about effective interventions to such settings
and populations. Assessing intervention strategies with insufficient
evidence (e.g., provider incentives) [95] and testing effective FOBT
intervention strategies with more invasive colorectal cancer screen-
ing modalities (e.g., colonoscopy) also are key gaps in intervention
research.

Relatively simple patient interventions, such as reminders, are
effective. Reminders are also less costly than other successful, but
more intensive interventions, such as telephone counseling or tai-
lored print materials. Some patients, however, may need more inten-
sive interventions to become adherent. Adaptive interventions are
well suited to evaluate optimal and minimal intervention compo-
nents necessary to change behavior and sustain adherence. In adaptive
interventions, varying dosages of intervention components are given
to different individuals across time. Intervention dosage changes in
response to the needs of individuals and progresses from minimal to
more intensive intervention strategies [104]. Such stepped or adap-
tive interventions give the right “dose” of intervention to each person.
Since less costly interventions are followed by more intensive inter-
ventions as needed, adaptive interventions may be more cost-effective
than nonadaptive interventions. Future cancer screening interventions
trials have been designed to test such adaptive interventions and results
are forthcoming.

Tailored messages improve cancer screening adherence. However,
targeted messages that are a “good fit” for individual characteris-
tics may perform equally well [100]. More research is needed into
which variables present the most powerful constructs on which to tai-
lor or target health promotion communications. Also researchers are
unclear if tailored communications sustain adherence at levels superior
to non-tailored communications once intervention efforts are termi-
nated. Therefore, researchers should test the comparative effectiveness
of tailored and non-tailored intervention strategies on cancer screening
adherence and maintenance.
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Newer electronic and communication technologies are changing
the way people receive information and offer promising alternative to
traditional intervention channels. Communication technologies such
as automated telephone or text messaging, Internet-based applica-
tions (e.g., e-mail reminders, online support groups, health education
Web sites), and automated computer-controlled interactive telephone
counseling may improve delivery and cost-effectiveness of proven
intervention strategies. Also health promotion messages delivered via
newer technologies may be superior in “cutting through the clutter”
of information. Consequently, patients may attend more to health
messages delivered via automated phone or Internet-based channels
compared to traditional channels (e.g., mail). Little work has compared
traditional print or person-delivered strategies with computerized or
automated strategies although early results are promising [105].

Advances in screening technology also may improve initial uptake
and adherence to mammography and colorectal cancer screening.
Full-field digital mammography improves the ability to take, store,
display, and manipulate images [106]. Digital mammography also
has greater sensitivity, especially in younger, denser breast tissue
[106]. Contrast-enhanced mammography and tomosynthesis are other
promising technologies currently under study. Compared to film mam-
mography, both of these techniques have superior sensitivity with
dense breast tissue, thus reducing recall rates and increasing tumor
detection. However, both tests are prone to motion artifacts and require
higher doses of radiation than conventional mammography [106].

Several new colorectal cancer screening technologies are on the
market or under evaluation. Two new noninvasive fecal test tech-
nologies, fecal immunochemical tests (FIT) and fecal DNA tests,
present some advantages over guaiac-based FOBT. FIT detect human
globin and have superior sensitivity to guaiac-based FOBT [107]. Also
FIT requires only one or two stool samples (as compared to three
samples for guaiac-based tests) and no medication or dietary restric-
tions, advantages that may increase patient testing satisfaction and
adherence. Fecal DNA testing shows promise as another noninvasive
test for colorectal cancer but has not received US Food and Drug
Administration approval. Fecal DNA testing detects known colorectal
cancer markers of genetic mutation. Similar to FIT, stool DNA testing
offers the possibility to have superior sensitivity to guaiac-based tests
[107].
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CT colonography or “virtual colonoscopy” is another emerging
screening test on the market. While CT colonography still requires
bowel preparation, it does not require sedation, thus reducing the
need for patients to coordinate transportation after testing. Also CT
colonography does not have the risk of perforation and bleeding
associated with performing a colonoscopy. Widespread use of CT
colonography has some drawbacks. High-quality imaging is operator
dependent and current professional capacity may not be adequate. Also
CT colonography increase patients’ radiation exposure and may not be
able to detect flat or depressed lesions [107].

Clinical Implications of Cancer Screening

Clinicians are faced with multiple challenges when promoting cancer
screening adherence. First, clinicians serve as important advocates in
promoting cancer screenings to their patients [51]. As such, providers
facilitate patient choice around evidence-based screening options.
Each screening test presents benefits and drawback that may affect
patient receptivity and, thus, adherence. Clinicians must be informed
of testing cost, convenience, and predictive value trade-offs so they
can assist patients’ informed decision-making. Clinicians also are
tasked with staying abreast of emerging screening technologies as
patients may question the need or usefulness of conventional screening
methods compared with emerging testing technologies.

Another implication of screening adherence is management of
the clinical and emotional sequelae of abnormal screening results.
Multiple types of clinicians are involved in diagnostic follow-up
of abnormal results. Clinicians can play a key role in coordinating
between the patient, other clinicians, and health-care organizations
involved in diagnostic follow-up and, if disease is confirmed, treat-
ment. An abnormal test result increases patients’ level of anxiety and
worry [108, 109]. Patients with a history of false-positive results may
be prompted to sustain adherence or less likely to seek testing in
the future [56, 110]. False-positive results also may erode trust in all
preventive screening and other health services. In order to manage
the deleterious effects of abnormal tests, clinicians can help clar-
ify misperceptions about follow-up care, help reduce clinical barriers
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to receiving care, and manage harmful psychological fall-out from
abnormal test results.

There are many evidence-based cancer screening adherence inter-
ventions. The cost associated with implementing both patient- and
provider-directed intervention strategies, however, limits dose, dura-
tion, and dissemination of interventions. For patient-directed interven-
tions strategies, the cost of producing and delivering patient reminders,
small media, and individual education limits implementation. For
provider-directed intervention strategies, limitations in staffing, facili-
ties, and other intervention costs restrict intervention efforts, especially
in smaller clinics with access to fewer resources. Also as new and more
accurate tests become available, practices will have the added cost of
purchasing new, potentially more expensive, equipment and modifying
clinic procedures to accommodate new screening technologies.

Conclusions

Although certain groups appear to be at greater risk than others,
cancer screening adherence remains at suboptimal levels across all
age-eligible groups [19]. Substantial reductions in morbidity and mor-
tality can only be achieved through sustained adherence to colorectal
and breast cancer screenings. Clinicians can play a key role in promot-
ing cancer screenings. Provider recommendation is a robust predictor
of regular cancer screening as lack of awareness of colorectal can-
cer, ambiguity around mammography screening tests, and confusion
around screening intervals persist [26, 51, 66, 72–74]. Also under-
standing the trade-offs of conventional and newer screening tests
presents a significant challenge for health-care providers as they assist
patients with making informed choices about how to screen for can-
cers of the colon and breast. Insurance coverage is necessary, but not
sufficient, to obtain high levels of cancer screening at recommended
intervals. Cost is still a strong predictor of adherence to cancer screen-
ings and intervention efforts must target psychosocial, structural, and
economic barriers to screening.

Many evidence-based cancer screening adherence interventions
exist. Relatively simple interventions, such as patient or provider
reminders, are able to increase mammography and colorectal cancer
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screening [99]. More intensive intervention efforts are needed
for populations with significant access and economic barriers.
Multicomponent intervention strategies that target key barriers are
successful in sustaining behavior change. Cost and staff resources con-
tinue to be a major barrier to intervention implementation [99]. Use of
evidence-based materials and messages may be one way to alleviate
some of the costs associated with intervention implementation. The
Web site Cancer Control PLANET provides a rich source of evidence-
based programs and materials (http://cancercontrolplanet.cancer.gov/).
Of the available evidence-based intervention, selection of specific
intervention strategies should take into account the intended popu-
lations to be reached, barriers of said population, and organizational
resources available to implement intervention strategies.
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Chapter 7
Hormonal Contraceptives
and Adherence

Jeanette R. Chin, Geeta K. Swamy, Serina E. Floyd,
and Lori A. Bastian

Introduction

Hormonal contraceptives are among the most widely used reversible
methods of preventing pregnancy. In 2002, oral contraceptive pills
(OCPs) were the most popular contraceptive method, used by 11.6
million women in the USA [1]. Unfortunately, for methods such as
OCPs, which depend on adherence in order to be effective, there is a
large difference in failure rates between perfect use and typical use.
For example, the first year failure rate for OCPs with perfect use is
only 0.3%, but with typical use it is 8% [2].

Problems with adherence frequently lead to unintended pregnan-
cies. In 2001, the last year for which data are available, 3.1 million
(49%) US pregnancies were unintended (unwanted or mistimed), a
number essentially unchanged from 1994 [3]. Four out of ten (42%) of
these pregnancies resulted in abortion [3]. The unintended pregnancy
rate is particularly high among women of lower socioeconomic status,
women who have not completed high school, minority women, and
women aged 18–24 years [3]. In 2001, 28% of unintended conceptions
occurred during a month when contraception was used. It is estimated
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that just over 1 million of the unintended pregnancies each year are
associated with OCP use, misuse, or discontinuation [4]. Unintended
pregnancies are associated with adverse maternal behaviors such as
late initiation of prenatal care and tobacco and alcohol use during preg-
nancy [5, 6]. Unintended pregnancies are also associated with adverse
outcomes for children such as low birth weight, higher rates of death
in the first year of life, and child abuse [6]. The direct medical costs
of unintended pregnancies in this country are estimated at 5.0 billion
dollars per year [7].

Because OCPs require daily adherence to be most effective, much
of the research into contraceptive adherence has naturally focused on
this method. Problems with adherence to OCPs include missing pills,
taking pills out of order, sporadic use, starting a new package early
or late, not using a back-up contraceptive method when indicated, and
discontinuing OCPs without substituting an effective method. Almost
half (47%) of OCP users miss one or more pills per cycle, and 22%
miss two or more [8]. Discontinuation rates for OCPs are also high.
An estimated 32% of new OCP users discontinue the method dur-
ing the first year of use [9]. One administrative claims database study
found that more than 35% of new OCP users aged 15–40 years did
not refill their prescriptions at 3 months [10]. Another recent database
study of nearly a million US women found that over 12 months only
16–34% of women consistently refilled their prescriptions for hor-
monal contraceptives [11].

Side effects (such as bleeding problems, nausea, and breast ten-
derness) are cited as the most frequent reasons for discontinuation of
hormonal contraceptives in most studies [12–14]. It is important to
note that irregular bleeding, for example, may be a consequence of
non-adherence rather than a true medication side effect.

Access to contraception also plays an important role in adherence.
A recent study of 1,716 women of primarily lower socioeconomic sta-
tus found that 60% of subjects discontinued OCPs by the 6-month
follow-up point, and that although 34% of them stopped the method
due to side effects, 46% stopped because of problems obtaining OCPs
or difficulties remembering to take them [15]. Addressing access issues
must be a part of improving adherence, especially for those at greatest
risk of encountering barriers.

Other factors associated with poor adherence to OCPs include not
having an established routine for pill taking and not reading and
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understanding all the written information that comes with the pill
package [8]. The patient–provider interaction and counseling play
important roles in improving adherence. It is estimated that 7–27%
of women stop using a contraceptive method during the first year
for reasons that could be addressed through communication with a
provider [16]. Satisfaction with OCPs as a method of birth control is
lower among women who give their providers low counseling scores
and among women unaware of the multiple non-contraceptive benefits
of OCPs [8]. Some of the non-contraceptive benefits of combination
(estrogen and progesterone) OCPs are listed in Table 7.1.

Table 7.1 Non-contraceptive benefits of combination OCPs

• Decreased risk of ovarian cancer, including among BRCA 1 or 2 mutation
carriers

• Decreased risk of endometrial cancer
• Decreased acne
• Decreased benign breast disease
• Decreased pelvic inflammatory disease (PID) in current users
• Decreased ectopic pregnancies
• Decreased dysmenorrhea and menorrhagia
• Effective treatment of polycystic ovarian syndrome (PCOS) symptoms such as

hirsutism, acne, and irregular bleeding

OCPs, oral contraceptive pills
Source: Adapted from [128]

Clinicians should do everything possible to help women achieve
their reproductive goals. Contraceptive counseling sessions should
include an exploration of the patient’s reproductive goals, background,
beliefs, and concerns. Sessions should also identify risk factors for
adherence problems and discuss efficacy, side effects, risks, myths,
appropriate use, non-contraceptive benefits, and what to do in the
case of missed or late doses. Providers may refer to the World Health
Organization’s (WHO) guidelines on what patients should do in cases
of missed doses of various contraceptive methods [17]. Most impor-
tantly, the contraceptive counseling visit allows the establishment
of a strong provider–patient relationship with promotion of close
follow-up.
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Interventions

Provider counseling has a positive impact on contraceptive knowledge,
if not adherence. Gaudet et al. studied 649 Canadian women filling
a prescription for OCPs [18]. Participants were asked about whether
they had discussed 12 different topics regarding OCP side effects,
non-contraceptive benefits, potential problems, and myths with their
providers. Provider–patient discussion was associated with improved
knowledge of these topics. Little et al. studied 636 women pre-
senting for a checkup and for a refill of OCPs. They found that
those women randomized to receive an educational leaflet and to be
questioned regarding contraception by a provider had significantly
improved knowledge of factors which contribute to pill failure, appro-
priate actions to take after pill failure, and emergency contraception
[19]. Recently, Melnick et al. found that educational home visits by
nurses improved women’s contraceptive self-efficacy (a belief that one
can prevent pregnancy by controlling sexual and contraceptive-use
behavior) [20].

Multiple trials have studied the effectiveness of various types of
interventions on reducing unintended pregnancies and sexually trans-
mitted diseases (STDs). Petersen et al. randomized 764 North Carolina
women, aged 16–44 years, who were not planning a pregnancy in
the next year and were not using an IUD or sterilization as contra-
ception, to either pregnancy and STD prevention counseling sessions
(adapted from motivational interviewing) or a control group of general
health counseling [21]. At 2 months of follow-up, the proportion of
both intervention and control subjects who had improved their level
of contraceptive use or maintained a high level of contraceptive use
(as determined by effectiveness of the method and consistency of use)
was significantly greater than at baseline. However, by 12 months of
follow-up, these improvements were no longer seen and there were no
differences between the intervention and control arms with regard to
contraceptive use.

Peipert et al. evaluated an intervention aimed at increasing dual
method (condoms in addition to another method) contraceptive use in
order to prevent STDs and unintended pregnancies [22]. They enrolled
542 women aged 13–35 years who desired to avoid pregnancy for
at least 24 months and were determined to be at high risk for STDs
and unintended pregnancies. “High risk” was primarily defined as
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age <25 years or, if older than 25 years, a history of an unintended
pregnancy or STD. The intervention was based on the transtheoretical
model of behavior change and consisted of a computer-based system
which administered a series of questions, with feedback tailored to
the subject’s readiness to change her contraceptive and condom-use
behavior. The control group received computerized general contracep-
tive information. Although subjects in the intervention arm reported a
70% increase in dual method use, there was no difference in the rates
of unintended pregnancies or incident STDs between the two groups
and, in a reanalysis of the data, women with a past unplanned preg-
nancy were not more likely to use contraception than those without a
prior unplanned pregnancy [23]. These results indicate that achieving
consistency in behavior change may be particularly challenging and
that the relationship between unplanned pregnancy and contraception
is complex.

Boyer et al. randomized 2,157 female Marine recruits, aged
17 years or older, to an experimental intervention aimed at pre-
venting STDs and unintended pregnancies or a control intervention
aimed at preventing physical training injuries and cancer [24]. The
experimental intervention consisted of four, 2-h group sessions con-
ducted during the 13-week recruit training period. These sessions
used a cognitive-behavioral approach, focusing on key elements of
the informational–motivation–behavioral skills model, a conceptual-
ization which has shown efficacy as a part of interventions aimed at
changing HIV risk behavior. A higher proportion of women in the
control group had either a post-intervention STD or an unintended
pregnancy during an average of 14 months of follow-up. However,
there was no significant difference between the groups when only
unintended pregnancies were evaluated as an outcome.

Pregnancy/Postpartum

Several investigators have focused interventions aimed at improving
contraceptive adherence among women who are pregnant or post-
partum. Traditionally, it has been felt that these women might be
more motivated to use contraception and avoid an unintended preg-
nancy. This assumption has been questioned, however, with regard to
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postpartum women [25]. A 2002 Cochrane review assessing the effects
of postpartum education on contraceptive use identified only three tri-
als (from Lebanon, Peru, and Nepal) [26]. The authors’ conclusions
were that the effectiveness of postpartum education on contraceptive
use has not yet been established in RCTs. They found that post-
partum education might be effective in increasing contraceptive use
in the short term, but data are limited with regard to preventing
unplanned pregnancies. In 2004, Gilliam et al. reported the results of
a multi-component postpartum intervention aimed at young (mean age
19 years) Black women which involved counseling, a videotape, and
written material covering OCPs [27]. Although the study was limited
by small sample size, the intervention did not result in an increase
in OCP adherence or decrease in repeat pregnancies at 1 year of
follow-up.

Currently, the data are limited with regard to which strategies are
most likely to improve adherence to hormonal contraception. A recent
Cochrane review on this topic found little evidence from RCTs that
supports the hypothesis that counseling improves contraceptive adher-
ence. More research with larger sample sizes, improved follow-up, and
high-quality interventions is needed [28].

Adolescents

Most interventions aimed at improving contraceptive adherence and
preventing unintended pregnancies target the adolescent population.
According to the most recent data, each year in the USA 7.5% of
female adolescents aged 15–19 years become pregnant [29] and about
28% of these pregnancies end in abortion [30]. Although the teenage
pregnancy rate in this country continues to decline [31], it remains
well above rates in other developed countries [32]. The overwhelm-
ing majority of these pregnancies are unintended [33], indicating a
problem with obtaining and/or using contraception. Adolescents who
become pregnant are more likely to be Black or Hispanic, to come from
single-parent homes of lower socioeconomic status, to have older male
partners, to live in the southern states, and to be themselves children of
mothers with limited schooling and a history of teenage pregnancy [34,
35]. Children born to teenage mothers are at a higher risk of being low
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birth weight, suffering neglect and abuse, performing poorly in school,
and becoming teenage parents themselves than children born to adult
mothers [35, 36]. Society and the taxpayers bear the cost of adoles-
cent childbearing in multiple ways, including welfare support to young
mothers, lost tax revenue due to these mothers’ reduced employability
and earnings, and foster care [36].

According to the 2002 National Survey of Family Growth (NSFG),
three out of four teens used a method of contraception at their first
intercourse and 83% of female adolescents used a method at their
most recent intercourse [33]. Condoms, OCPs, and depot medroxypro-
gesterone acetate (DMPA) remain the most popular methods among
sexually active adolescents [37]. Although most sexually active adoles-
cents may be using some type of contraception, this use is inconsistent
and adherence is particularly problematic in this population. Analysis
of Ohio Medicaid claims data of 12- to 19-year olds identified as being
at high risk for pregnancy found that only 20% of those teens using
any type of prescribed contraceptive were adherent for a full year [38].
High discontinuation rates for both DMPA and OCPs in adolescents
are primarily due to side effects and/or trouble remembering injections
or pills [39].

A diverse range of types of interventions have been studied to
improve contraceptive use and reduce pregnancies in adolescents.
In one of the earliest studies, Jay et al., in 1984, randomized 57
females aged 14–19 years from lower socioeconomic backgrounds
to either a peer counseling or a nurse counseling program aimed at
improving contraceptive adherence. Subjects in both arms received
OCPs at the initial visit as well as at 1-, 2-, and 4-month follow-up
visits. Adherence with OCPs was measured by a composite of avoid-
ance of pregnancy, appointment adherence, pill count, and urinary
fluorescence for riboflavin (to monitor use of the OCP/riboflavin com-
bination). At the 2-month follow-up, adolescents counseled by a peer
had significantly lower non-adherence levels than those counseled by a
nurse. But at the 4-month follow-up, there was no difference between
the two study arms with regard to adherence.

Several reviews have been performed to evaluate interventions
aimed at reducing adolescent pregnancies, with widely different stan-
dards for searching and analyzing the evidence. As a result, they have
drawn different conclusions regarding effectiveness. Kirby found that
four types of intervention programs result in increased contraceptive
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use in adolescents: sex and HIV education curricula which empha-
size that abstinence is the best method to prevent pregnancy and
STDs, but that condoms and contraception are safer than unprotected
sex; one-on-one clinician–patient protocols; service learning programs
involving voluntary community work; and an intensive youth develop-
ment program [40]. DiCenso et al. concluded that primary prevention
strategies do not improve the use of contraception among young
women and found five studies (four involving abstinence-only pro-
grams) which showed evidence that the intervention might increase
pregnancies in partners of male participants [41]. The most promis-
ing results have come from intensive, multi-component, long-term,
youth development programs which target at-risk adolescents [42].
The evidence currently is not strong enough to support the conclusion
that one-time clinic consultations decrease unintended pregnancies
[43]. Nevertheless, multiple factors should be included (but often are
omitted) in clinicians’ contraceptive counseling sessions with both
adolescents and adults (Table 7.2).

Contraceptive counseling of adolescents especially should take into
consideration factors such as risk-taking behaviors, fear of pelvic
exams, and inaccurate information obtained from peers or even school

Table 7.2 Important components of contraceptive counseling visits

• Evaluate the patient’s cultural and religious background
• Explore the patient’s reproductive goals
• Discuss how the methods work and their efficacy
• Discuss the most frequent side effects and transient nature of many of

them
• Review non-contraceptive benefits of particular methods
• Dispel contraceptive myths such as: long-term use of hormonal methods

can decrease future fertility; some methods can cause cancer or birth
defects; the oral contraceptive pill causes weight gain

• Determine the best method for that individual patient
• Discuss and provide written instructions on proper use, what to do if doses

are missed, and when a back-up method is needed. Encourage the patient
to read accompanying manufacturer information

• Suggest practical measures such as establishing a regular pill-taking time
• Establish follow-up. Encourage and provide easy ways for patients to

contact the office to have their questions answered
• Discuss the availability and use of emergency contraception and consider

advance provision of prescriptions to women <18 years
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sex education programs. Although adolescents may have concerns
regarding confidentiality, if it is possible to integrate support from her
parents, adherence to contraception may be improved. In one study,
teenagers who chose more effective contraceptive methods reported
more support from their mothers [44]. It is certainly appropriate to
encourage adolescent patients to postpone sexual activity, but the
declining teenage pregnancy rate in this country is primarily a result
of improved contraceptive use and less so delayed sexual activity [37].
Counseling adolescents regarding sexuality must be a developmen-
tally appropriate, non-judgmental, yet concrete discussion of effective
contraception and ways to prevent STDs.

Longer term contraceptive methods that do not require daily adher-
ence may be particularly appropriate for adolescents. DMPA is the
third most popular method among adolescents after condoms and
OCPs [37]. A recent study found that adolescents who chose DMPA
for postpartum contraception were, at 1 year of follow-up, signifi-
cantly more likely to be using any form of hormonal contraception and
less likely to have had a repeat pregnancy [45]. Although DMPA has
been found to have high discontinuation rates, the clinician can play a
critical role in decreasing these rates by providing pre-administration
counseling, particularly with regard to irregular bleeding and amenor-
rhea [46]. In one study, women using DMPA who had been educated
regarding the possibility of amenorrhea and told to return to the clinic
for side effects were found to be significantly more likely to continue
use of the method [47]. RCTs performed in Mexico and China also
found that women who received appropriate pretreatment counseling
were significantly less likely to discontinue DMPA [13, 46]. On-line
tools, such as that found on the Depo-Provera R© Web site, which allow
women to register to receive reminder e-mails regarding injections,
may also be particularly helpful for younger women.

One concern many providers may have with regard to DMPA is
the 2004 Food and Drug Administration’s (FDA) “black-box” warn-
ing regarding DMPA and loss of bone mineral density. This warning
recommends continued use beyond 2 years only if other contraceptive
methods are inadequate and suggests dual x-ray absorptometry (DXA)
monitoring after 2 years of use. However, the position of the American
Congress of Obstetricians and Gynecologists (ACOG) is that DMPA
has likely contributed to a decrease in adolescent pregnancies and
that the “black-box” warning should not prevent practitioners from
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prescribing DMPA or limiting its use to two consecutive years since
DMPA-associated bone density loss appears to be recovered with
discontinuation of the method and is unlikely to place a woman at
increased risk of fracture [48]. ACOG also does not recommend DXA
monitoring solely in response to DMPA use.

Other long-acting forms of contraception that are quite appropri-
ate for adolescent use include the subdermal single-rod etonogestrel
contraceptive implant (Implanon R©) and intrauterine devices (IUDs).
Although not yet widely used by adolescents in this country, the
etonogestrel subdermal implant is highly effective for up to 3 years
and easy to insert. An IUD containing levonorgestrel (Mirena R©) was
FDA-approved in 2000, is associated with reduced menstrual bleed-
ing or amenorrhea, and is another option in addition to the copper
IUD (Paraguard R©). Although IUDs have traditionally been thought
of as a contraceptive method only for monogamous parous women
with no history of STDs, thus limiting use in adolescents, the WHO
gives IUDs a category 2 rating for women <20 years of age [49],
indicating that the benefits generally outweigh the risks. ACOG sup-
ports the consideration of IUDs as first-line contraceptive methods
for both nulliparous and parous adolescents [50]. It has been shown
that with modern IUDs, the risk of pelvic inflammatory disease (PID)
is primarily increased in the 3 weeks immediately following inser-
tion [51]. Additionally, if there is no clinical evidence of infection,
gonorrhea and chlamydia testing can be performed at the same time
as IUD insertion rather than scheduling a follow-up visit for inser-
tion. Studies show that that even if chlamydia testing returns positive,
PID is unlikely to develop if treatment is initiated, even with the IUD
retained [52, 53].

Adolescents with Chronic Medical Conditions

Increasing numbers of young women with conditions such as con-
genital heart disease and cystic fibrosis are surviving into adulthood.
Adolescents with chronic medical conditions have been found to have
the same sexual aspirations as those of their peers [54]. A 1996
study showed no difference between adolescents with and without
chronic conditions with regard to ever having intercourse, age of first
intercourse, or pregnancy [55]. However, many of these young women,
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despite encountering the health-care system on a frequent basis, do
not receive appropriate counseling regarding their reproductive health.
They may not be educated about the potentially significant risks to
their health posed by pregnancy and therefore the importance of con-
traception. A recent study reported that only 51% of 116 women with
congenital heart disease recalled receiving specific information from a
nurse or doctor regarding contraception. Eighty of these women were
felt to be at intermediate to high risk of cardiac complications dur-
ing pregnancy, yet 34% of them did not recall having received this
information [56]. A study of 55 young Australian women with cys-
tic fibrosis found that although they were no less likely to be sexually
active than their peers without cystic fibrosis, they were significantly
less likely to use contraception [57]. For women with chronic condi-
tions, it is not only important to communicate the potential risks to
their health that pregnancy might confer, but also to help them find
an appropriate and safe contraceptive. Some contraceptive types, typi-
cally estrogen-containing methods, are contraindicated in women with
certain chronic conditions. But many chronically ill women are under
the false assumption, or have been told in error by their health-care
providers, that they are not candidates for certain types of highly effec-
tive contraception [58]. Not only do patients and clinicians need to
be better educated, but there is also a need for improved collabora-
tion between reproductive health-care providers and the providers who
manage these women’s chronic conditions.

Obesity

Obesity is an epidemic in the USA, with 33% of women aged 20 years
or older classified as obese (body mass index [BMI] > 30 kg/m2) [59].
Obesity significantly increases the risk of pregnancy complications
including gestational hypertension, preeclampsia, gestational diabetes,
cesarean delivery, and fetal macrosomia [60–63]. Because of these
risks, the avoidance of unintended pregnancies in obese women is of
particular importance. Several studies have examined whether obese
women are less likely to use contraception or be adherent to a partic-
ular method. Kaneshiro et al. evaluated 6,690 women and found no
differences in contraceptive use patterns or in the risk of unintended
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pregnancies between normal weight women and overweight or obese
women [64]. Huber et al. enrolled 145 OCP users in a 5 week, diary-
based study of adherence and found that obese women were no less
likely to have adherence problems [65]. In contrast, Chuang et al.
found an association between obesity and contraceptive nonuse in a
sample of 7,943 women [66]. Similarly, Chin et al. found an associ-
ation between a BMI ≥ 35 kg/m2 and less use of the most effective
contraceptive methods (OCPs, IUDs, and sterilization) at 12 months
postpartum in a sample of 361 women [67].

If obese women are less likely to use contraception, the reasons
behind this are not clear. A recent study found similar sexual activ-
ity levels among women of different BMI categories [68]. Fertility has
been shown to be decreased among obese women [69] and it’s possi-
ble that these women believe they are less likely to conceive. Although
Kaneshiro et al. found no differences in perceived fertility between
BMI categories [64], other studies have shown that women with dia-
betes, for example, perceive themselves to be less fertile [70, 71]. It
is possible that chronic conditions, such as hypertension and diabetes,
which often accompany obesity, might be determinants of less contra-
ceptive use by obese women. This may be due to health-care providers
being less likely to prescribe contraception because of safety concerns
and patients less likely to accept it for similar reasons. Nevertheless,
given the number of women of reproductive age in this country who
are obese and develop associated health problems, finding effective,
safe contraceptive methods for them is critically important and it is
nearly always possible.

While it is well known that the contraceptive patch and first gen-
eration subdermal implants (Norplant R©) are less effective in obese
women [72–74], studies regarding oral contraceptive efficacy in obese
women have shown conflicting results [75–80]. No data currently exist
to suggest that the single-rod etonogestrel implant is less effective in
obese women. The use of DMPA, in either subcutaneous or intra-
muscular form, has not been associated with higher pregnancy rates
in obese women [81]. Even if future studies confirm that OCPs have
decreased effectiveness in the setting of obesity, this probably does
not mean that this method should be avoided altogether in this popu-
lation. One study estimated that the decreased effectiveness of OCPs
in overweight or obese women translates into an additional two to four
pregnancies per 100 woman years [75], meaning that the effectiveness
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still remains high. What is most important is to take into careful
consideration the woman’s weight, her co-morbid conditions, her abil-
ity to adhere to different contraceptive methods, and to weigh the
risk of a particular method against the risk of pregnancy with less
effective methods or no contraception at all. Pregnancy and child-
birth among obese women are associated with more health risks than
contraception [82].

With regard to reversible contraceptive methods, highly effective
and longer term ones which do not contain estrogen, such as DMPA
and IUDs, may be good options for obese women. It is important to
keep in mind with regard to the woman’s overall health, however,
that DMPA has been associated with more weight gain in obese than
non-obese women [83]. While both the levonorgestrel containing IUD
and the copper IUD are associated with a decreased risk of endome-
trial cancer, the levonorgestrel-containing device may be particularly
appropriate for obese women and can also effectively treat conditions
such as menorrhagia and anemia [84].

Combined hormonal contraception and obesity represent indepen-
dent risk factors for thromboembolism [85, 86]. One case–control
study found a substantially higher risk of venous thromboembolism
in obese women using combination OCPs than in normal weight
OCP users [87]. However, the risk of thromboembolism from use of
a combined method is still less than that posed by pregnancy [88].
Progesterone-only methods have not been shown to increase the risk
of thromboembolism [89], so they may provide the best contraceptive
options for some obese women.

Combination OCPs appear to cause a small increase in blood pres-
sure [90, 91]. A WHO case–control study performed in European and
developing countries found that combination OCPs in women with
hypertension increase the risk of myocardial infarction [92]. A pooled
analysis of two US case–control studies suggested that combination
OCPs do not increase the risk of stroke in women with hypertension;
however, the study was limited by too few women who were older than
35 years or had hypertension [93]. For women with well-controlled
hypertension who are younger than 35 years, do not smoke, have no
evidence of vascular disease, and are otherwise healthy, combined hor-
monal contraception may still be a reasonable option as the absolute
risk of myocardial infarction or stroke remains low [94]. DMPA does
not appear to increase blood pressure in normotensive or hypertensive
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women [95, 96]. Nor does DMPA appear to increase cardiovascular
disease risk [89].

The authors of a 2006 Cochrane review of hormonal vs. non-
hormonal contraceptives in women with diabetes type 1 or 2 concluded
that there is insufficient evidence to determine whether progesterone-
only or combination hormonal contraception alters diabetes control or
the development of complications [97]. Due to theoretical concerns,
the recommendations with regard to use of combination hormonal con-
traceptives by women with diabetes are similar to those for women
with hypertension. Use should generally be limited to women younger
than 35 years who have had diabetes for less than 20 years, are other-
wise healthy, do not smoke, and have good glycemic control without
evidence of vascular disease [49, 94].

The incidence of bariatric surgeries increased by 800% between
1998 and 2005, with 83% of surgeries in the 18- to 45-year-old
age group being performed on women [98]. A recent systematic
review performed by the Rand Corporation concluded that there is
insufficient evidence regarding contraceptive efficacy in women who
have undergone bariatric surgery, but concerns exist regarding poten-
tially impaired absorption of OCPs [98]. The authors also stated that
existing data suggest that bariatric surgery may have a beneficial
effect on fertility with correction of the abnormal hormonal profiles
seen in polycystic ovarian syndrome and an increased regularity of
menses.

Policy Implications

Patient adherence is not only affected by individual behaviors, but also
by complex policies and systems that create barriers to contraceptive
knowledge, access, and use (Table 7.3).

For some women, problems with adherence stem from a basic
inability to afford expensive brand name contraceptives. As described
in a recent editorial, the practice of giving a woman several sam-
ple packs of a brand name contraceptive as well as a prescription
which she subsequently cannot afford to fill may place her at risk
for an unintended pregnancy once the free supply runs out [99].
Providers must discuss with patients their insurance status and ability
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Table 7.3 Practices and policies which may impede contraceptive adherence

• Providing/prescribing expensive brand name contraceptives
• Inadequate funding of family planning services for low-income women
• Requiring a pelvic exam to initiate hormonal contraception
• Waiting to start hormonal contraception until the next menses
• Requiring teens to obtain a prescription for emergency contraception (EC).
• Lack of knowledge about EC among providers
• Abstinence-only sex education

to afford particular contraceptive types and suggest money-saving
options. Many nationwide pharmacies now offer inexpensive generic
OCPs and provide lists of these medications on their Web sites.
Patients can sometimes also save money by using mail-out pharmacies
to receive 3-month supplies.

Medicaid Title X was established by the Family Planning Services
and Population Research Act of 1970 and is a vital source of funding
for family planning clinics throughout the USA. These clinics primar-
ily support young, low-income women who do not meet the narrow
eligibility requirements of Medicaid. Services provided through Title
X are on a sliding-scale based on income. Unfortunately, although fam-
ily planning services may, from a societal perspective, save money
in the long term by preventing unintended pregnancies and allowing
women to improve their educational and economic status, funding for
Title X has not kept up with inflation [100]. These funding limita-
tions make it impossible for the program to achieve its stated goal
of “making comprehensive voluntary family planning services readily
available to all persons desiring such services [101].”

Many reproductive health-care providers argue that some of the cur-
rent health-care practices related to contraceptive care impede access.
ACOG, WHO, and the Planned Parenthood Federation of America
support unbundling of services such that a pelvic exam is not required
in order to initiate hormonal contraception [102]. Particularly for ado-
lescents, the prospect of a pelvic exam can elicit fear and anxiety [103],
which may result in avoidance to seek contraceptive services. In fact,
for many young women their first family planning visit is to obtain a
pregnancy test [104]. The California Office of Family Planning con-
ducted an 18-month project in 1996–1997 where low-income women
were offered hormonal contraceptives after a detailed medical history
was elicited and blood pressure taken, but without the requirement of
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a pelvic exam [105]. Approximately 50% of the women were referred
to an associated family planning clinic due to need for more exten-
sive services and the majority of those women followed through with
the referral within 6 weeks. Women in the project reported improved
contraceptive patterns. Those who declined a pelvic exam were not
found to be at higher risk of cervical neoplasia when compared with
non-project participants [106]. Some women do have medical condi-
tions such that they should not take hormonal contraception. However,
for all such conditions as described by the WHO, a clinical breast or
pelvic exam is unlikely to detect them and medical history and a blood
pressure measurement are most useful [107]. Furthermore, some argue
that requiring screening examinations to obtain contraception poses
important ethical concerns in that women who are informed of the
implications of a decision to defer screening should have the right
to do so [107]. Certainly women should be educated regarding the
importance of Pap smears and STD screening, but a woman’s desire
to defer a pelvic exam may not be enough reason to put her at risk for
an unintended pregnancy.

The conventional practices of waiting to start hormonal contracep-
tion until the next menses and scheduling follow-up visits to have IUDs
inserted, both of which aim to avoid contraceptive use during an unde-
tected pregnancy, are not necessary. The WHO states that immediate
start of contraception is acceptable if the woman has no signs or symp-
toms of pregnancy and meets any of the following criteria: she has not
had intercourse since her last normal menses; she consistently and cor-
rectly uses a reliable contraceptive method; she is within 7 days of the
start of a normal menses; she is less than 4 weeks postpartum and not
breastfeeding; she is within 7 days of an abortion or miscarriage; or
she is fully or nearly fully breastfeeding, amenorrheic, and less than
6 months postpartum [17]. The authors of a 2008 Cochrane review of
five RCTs comparing immediate start to conventional start of various
hormonal contraceptives concluded that there is limited evidence that
immediate start reduces unintended pregnancies or increases method
continuation [108]. However, one of the trials included in the review
evaluated immediate injection of DMPA vs. a bridging contraceptive
method and found fewer pregnancies during follow-up in the immedi-
ate start group and those women were also more satisfied with DMPA
[109]. Guidelines for the use of back-up methods with immediate start
of various contraceptives are listed in Table 7.4.
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Table 7.4 Immediate start of contraception and the use of back-up methods

Combination OCPsa DMPAb IUDsc

If not initiating within 5
days of the start of
menses, use a back-up
method for 7 days

If not initiating within 7
days of the start of
menses, use a back-up
method for 7 days

– Copper T: No back-up
method needed with
immediate start

– Levonorgestrel
containing: If not
inserting within 7 days
of the start of menses,
use a back-up method
for 7 days

aOCPs Oral contraceptive pills
bDepot medroxyprogesterone acetate
cIntrauterine device
Source: [17]

Part of counseling patients regarding contraceptive adherence and
avoiding unintended pregnancies involves the discussion of back-up
methods. The FDA granted Plan B R© emergency contraception (EC)
nonprescription status for women aged 18 years and older in 2006.
In 2009, the FDA approved Plan B One Step (a single, rather than
two dose regimen) which is available over-the-counter to women 17
years and older. For women younger than 18 or 17 years, respec-
tively, EC is available by prescription only. When used within 72 h
of unprotected intercourse, EC has been estimated to prevent three out
of four pregnancies that would otherwise occur [110]. The over-the-
counter status was granted because EC meets FDA safety criteria in
that it is nontoxic, nonaddictive, and has minimal side effects [111].
If a pregnant woman takes EC it will not harm the pregnancy [111].
Because EC does not contain estrogen and consists only of proges-
terone (levonorgestrel), it does not pose the risks of combination
hormonal contraception and is safe for women with chronic medical
conditions. Teenagers are no less able than older women to understand
how to use EC properly [112, 113], and EC knowledge and access have
not been found to adversely affect teen sexual behavior [114, 115]. Not
only are there FDA restrictions on EC access for adolescents, but many
clinicians are also not knowledgeable about EC and do not educate
their patients, whether adolescents or adults, about its use and avail-
ability [116]. A 2007 systematic review found no convincing evidence
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that improved access to EC reduces unintended pregnancies [117]. One
recent study indicated that this may be because some women with
unrestricted access to EC may substitute it for their usual contraceptive
method [118]. Another study, however, found that although advance
provision of EC increased its use in a group of women aged 15–24
years, it did not increase sexually risky behavior or result in repeated
use of EC in lieu of other contraceptive methods [119]. It should cer-
tainly be emphasized to women that EC is to be used as back-up, and is
not a reliable first-line contraceptive method. But improved access and
advance provision may be appropriate for some women and teenagers
seeking to avoid an unintended pregnancy.

Until recently, the US federal government has promoted the
abstinence-only-until marriage (AOUM) model as its primary sexual
education method for teens. Programs which give information to teens
regarding contraception or condoms (except to emphasize the meth-
ods’ failure rates) have not been eligible for federal AOUM funding.
This funding greatly expanded after 1996 with welfare reform and
in 2001 the federal government started to directly fund community-
and faith-based organizations to promote AOUM. Several studies have
been conducted to evaluate the effects of AOUM curricula on the
sexual behavior and reproductive outcomes of teenagers. An assess-
ment of youth who took an abstinence pledge found that although
they did delay the onset of intercourse for an average of 18 months
as compared to non-pledgers, they were less likely than non-pledgers
to use contraception when they did first have intercourse and 88% ulti-
mately had intercourse prior to marriage [120]. Furthermore, after 6
years of follow-up, those who had taken an abstinence pledge did
not have a decreased rate of STDs as compared to non-pledgers. In
2007, Mathematica Policy Research, an evaluation firm hired by the
Department of Health and Human Services, published their results
of an extensive evaluation of four AOUM programs [121]. The study
found that there were no differences between intervention and control
groups with regard to sexual initiation rates, age at first intercourse,
condom use, number of sexual partners, pregnancy rates, or STD
rates. Teenage pregnancy rates have been declining for nearly two
decades. As mentioned previously, some of this decline is due to
delayed sexual activity among teens, but the majority (75%) is due
to more contraceptive use [37]. In addition, sexual experience rates for
teens have not changed since 2001 despite increased federal funding
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for AOUM programs [122]. The benefits of abstinence should be
emphasized to adolescents and they should be encouraged to delay
sexual activity, but restricting their access to accurate reproductive
health and contraceptive information as a policy is based on little
evidence.

Summary

Most women spend decades of their lives trying to avoid pregnancy
and using contraception. In light of the fact that nearly one-half of all
women will have an unintended pregnancy during their lives [123],
contraceptive adherence is clearly challenging and complex. Patient-
specific factors, such as cultural or religious background, feelings
about becoming pregnant, past experiences, partner and/or parental
support, ability to establish a routine, and socioeconomic character-
istics converge with health-care system and governmental practices
and policies to determine a woman’s ability to succeed at family plan-
ning. The clinician can play an important role in improving his or her
patients’ contraceptive care and adherence. Contraception is basic pre-
ventative care for women that should be an important part of all routine
visits with primary care and reproductive health-care providers, even if
only to confirm satisfaction with a current method. A patient-centered
care model has been advocated as a good way to improve contraceptive
care [101]. Patient-centered care means being respectful of and respon-
sive to patients’ preferences and needs, respectively, and ensuring that
patients’ values are what guide clinical decisions [124]. This approach
has been shown to improve patient satisfaction and compliance in pri-
mary care [125–127]. It is by keeping the patient at the center of all
interactions, decreasing barriers to access and use as much as possi-
ble, and providing accurate and up-to-date information that clinicians
can be most effective in helping their individual patients achieve their
reproductive goals.
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Chapter 8
Chronic Pain and Adherence

Rebecca A. Shelby and Francis J. Keefe

Chronic pain of non-malignant etiology is a significant problem.
Chronic non-malignant pain is typically defined as pain that per-
sists for 3 months or longer and that is non-life threatening [1, 2].
Among the most common chronic pain conditions are chronic back
pain, migraine headaches, and tension headaches. Chronic pain is very
common. In the United States, 17% of patients seen in primary care
report chronic pain [3], and chronic pain accounts for almost 80% of
all physician visits [4]. A review of 15 epidemiologic studies found
that the prevalence of chronic pain ranges from 2 to 40% in the adult
population, with a median point prevalence of 15% [5]. The personal
and economic costs of chronic pain are substantial. A study of primary
care patients found that 13% of headache patients and 18% of back
pain patients were unable to maintain full-time work over a 3-year
period due to pain [6]. Chronic pain is often accompanied by substan-
tial decreases in physical functioning, disruption of social and family
roles, and psychological distress [4].

A wide array of specialized treatments are available for chronic
pain. These include transcutaneous electrical nerve stimulation,
regional anesthesia, neuroaugmentation modalities (e.g., spinal col-
umn and deep brain stimulators), implantable drug delivery systems
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and neurodestructive surgical procedures. Despite the availability of
these specialized treatment options, medications remain the mainstay
of chronic pain treatment and by far are the most frequently used
treatment for chronic pain [1]. Epidemiologic studies in the general
population show that more than 60% of individuals with chronic pain
use medications to treat their pain [7–9].

The goal of this chapter is to provide an overview of what is
known about medication non-adherence in patients with chronic pain.
The chapter is divided into four sections. In the first section, we
examine types of medication non-adherence including medication
underuse, overuse, and abuse in the context of chronic pain. For
each type of non-adherence, we provide information about the
scope of the problem, contributing factors, and consequences. In the
second section, we describe and evaluate a variety of strategies for
monitoring medication adherence in chronic pain. In the third section,
we highlight approaches that can be used to enhance medication
adherence in persons with chronic pain. In this section we highlight
the potential utility of a number of approaches in preventing and
modifying medication non-adherence in the context of chronic pain.
In the final section, we identify a number of important clinical issues
and future directions for research on medication adherence in persons
suffering from chronic pain.

Adherence to Pain Medication

Clinicians often report that patients with chronic pain do not adhere
to their medication as prescribed [10]. In chronic pain treatment, the
term medication non-adherence encompasses three basic categories of
behaviors: underuse of medication, overuse of medication, and abuse
of medication. Table 8.1 summarizes key features of each of these
types of non-adherence. For each type of non-adherence, we now dis-
cuss the scope of the problem, contributing factors, and consequences.

Underuse

In a recent review of medication adherence in patients with chronic
pain [1], the percentage of patients using less medication than
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prescribed averaged 29.9%. The fact that almost 30% of patients
take less pain medication than prescribed means that many patients
are on less than optimal medication regimens and may account for
why these patients report that their medications are not very effec-
tive. Interestingly, although this rate of medication underuse may
seem high, it is similar to rates of underuse of prescribed medication
reported in studies of other chronic disease populations [11].

Several factors appear to contribute to the problem of pain medi-
cation underuse in persons suffering from chronic pain. Sewitch et al.
[12] found that patients who reported problems communicating with
their doctor were much more likely to underuse pain medications.
Mistrust in one’s doctor and concerns about side effects also have
been linked to pain medication underuse [10]. A recent study [13]
of 121 women with chronic pain found that those with higher lev-
els of psychological distress were much more likely to skip doses
or simply forget to take their medication. Paradoxically, this study
found that women with lower affective pain ratings, a pattern usually
linked to low levels of psychological distress, also were more likely
to underuse their medication. Thus, these findings suggest that per-
sons having either high levels of psychological distress or whose pain
is not as affectively distressing may be at risk for underuse of pain
medications [13].

There is growing evidence that negative beliefs and attitudes about
taking pain medication are common in patients who underuse pain
medication and represent a barrier to medication adherence [10, 14–
16]. Recent qualitative studies [15–18] have identified several beliefs
and attitudes linked to medication underuse in persons with chronic
pain. First, many patients believe that, while one should adhere to most
medications, it is appropriate to reduce or skip doses of pain medica-
tions. Many patients did not view underuse of pain medication as a
problem mainly because they did not believe it would lead to nega-
tive health outcomes. Second, many patients believed that their ability
to reduce or skip doses of pain medication was a sign of strength
in that it showed that they were able to cope with pain and had a
high pain tolerance. Third, older adults, in particular, reported that
they did not want to waste the doctor’s time or be seen as a nuisance
so they did not ask questions about their pain medications. Many of
these patients reported that not having their questions addressed con-
tributed to their skipping or stopping use of their pain medications [17].



8 Chronic Pain and Adherence 183

Finally, many patients were very concerned about the adverse effects
of pain medications fearing that these drugs would lead to significant
side effects (e.g., incapacitating constipation, nausea), internal organ
damage, and addiction [17].

Cross-sectional studies indicate that the effectiveness of pain med-
ication is reduced when patients underuse pain medications [19, 20].
Underuse is also associated with several important problems. When
patients continually underuse pain medication they will most likely
lose the benefits associated with taking the medication, but will con-
tinue to be exposed to the adverse effects associated with it. If unaware
of medication underuse, doctors also may view a potentially effec-
tive medication as ineffective. In this case, doctors may discontinue
the medication, prescribe higher doses of the medication, or prescribe
additional medications to potentiate the effects of the originally pre-
scribed medication, all of which could increase the risk of negative
outcomes.

To our knowledge, there are no rigorous, prospective studies exam-
ining how pain medication underuse influences outcomes in persons
suffering from chronic pain. Longitudinal studies clearly are needed
and could provide important new insights into factors that predispose
patients to underuse pain medication and could increase our under-
standing of the short- and long-term consequences of pain medication
underuse.

Overuse

While there can be some overlap between pain medication overuse and
abuse, there is growing recognition that these two types of behavior
are distinct with each linked to its own specific risk factors and con-
sequences. Medication overuse refers to taking more medication than
prescribed or recommended. A recent review [1] found that the rates
of medication overuse in persons with chronic pain ranged from 3.4 to
21%, with a weighted average of 13.7%.

A number of studies in patients with chronic pain have identi-
fied factors related to overuse of pain medication. McCracken et al.
[10] found that patients who have a strong belief that they need
pain medications in order to achieve any pain relief are much more
likely to overuse medication. Interestingly, pain severity has not been
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consistently linked to overuse of pain medications [1]. McCracken and
colleagues [10] found that, while pain severity was significantly and
negatively associated with underuse, it was not significantly associated
with overuse. However, in this study both pain severity and perceived
need for medication were included in the model predicting overuse,
which may have obscured the relationship between pain severity and
pain medication overuse.

There is growing evidence that poor communication between
patients and their health-care providers contributes to pain medica-
tion overuse [10, 21]. Robinson and colleagues [21] examined both
patient and provider perspectives on treatment adherence in a chronic
pain treatment program. Interestingly, there were many discrepancies
between what health-care providers reported they recommended that
patients do to manage their pain and what patients heard them rec-
ommend. Overall, health-care providers reported making many more
treatment recommendations than patients recalled hearing. Particularly
important for this chapter was the finding that discrepancies between
patient and provider reports of treatment recommendations were high-
est for recommendations related to discontinuing old medications.

There is growing evidence that patients with chronic pain are prone
to misinterpret or fail to understand the instructions they are given for
use of their pain medications [15, 17]. For example, some pain med-
ications are prescribed with the instructions “take as needed” or “as
required.” Sale et al. [15] found that some patients view these instruc-
tions as giving them permission to alter the amount or frequency of the
recommended dose. There is a subgroup of patients with chronic pain
who, when told to take pain medications as needed, may exceed the
recommended dose (per 24 h) or take unsafe amounts of medication.

Converging lines of evidence suggest that patients with a history
of substance abuse are not only more likely to abuse pain medications,
but also prone to overuse pain medications [22, 23]. Patients with a his-
tory of drug or alcohol abuse, a family history of substance abuse, or
a history of legal problems related to substance abuse are at increased
risk for making unsanctioned escalations in the dose of their pain med-
ication, unscheduled clinic or Emergency Department visits for more
pain medication, and having toxicology screens positive for high doses
of opioids [24].

Regularly overusing pain medications increases the likelihood
of toxicity and severity of side effects. Although a wide array of
medication is used to treat chronic pain, three classes of medications
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are used very often: nonopioid analgesics (acetaminophen and
non-steroidal anti-inflammatory drugs), opioid analgesics, and adju-
vant analgesics (e.g., antiepileptic drugs, tricyclic antidepressants).
Table 8.2 summarizes the common side effects of these three classes of
medications. Common side effects of acetaminophen and non-steroidal
anti-inflammatory drugs (NSAIDs) include GI problems (e.g., dys-
pepsia, ulcers, perforation), liver dysfunction, kidney dysfunction,
bleeding (i.e., antiplatelet effect), and central nervous system (CNS)
effects [25]. Acute or chronic overuse of acetaminophen and some
NSAIDs can cause liver or kidney toxicity. It is important to note
that overuse of NSAIDs will not result in additional pain relief due
to an analgesic ceiling effect, but dose escalations will contribute to
increasing side effects and risk for toxicity. The side effects of opioids
commonly used to treat chronic pain include sedation, mental clouding
or confusion, mood changes, respiratory depression, changes in heart
rate and blood pressure, nausea, vomiting, constipation, itching (i.e.,
pruritus), and urinary retention [25]. All opioids have the potential for
addiction and this risk is increased with larger doses. Acute opioid tox-
icity is characterized by profound respiratory depression, apnea, deep
sleep, stupor or coma, circulatory collapse, seizures, cardiopulmonary
arrest, and death. Death related to opiod overdose is usually caused
by respiratory arrest. Common side effects of antiepileptic drugs
(AEDs) as a class include sedation, mental clouding, dizziness, nausea,
and unsteadiness [26]. Older AEDs are associated with more serious
adverse effects including hematologic abnormalities, liver dysfunc-
tion, hypersensitivity reactions, and rash. Finally, common side effects
of tricyclic antidepressants (TCAs) include sedation, anticholinergic
effects, and orthostatic hypertension [19]. While uncommon at dosages
typically prescribed for chronic pain treatment, TCAs can have serious
side effects including arrhythmias, MI, and stroke [19].

Several particularly problematic patterns of pain medication
overuse have been identified. First, some patients engage in simul-
taneous overuse of several medications (e.g., a prescribed opioid,
NSAID, along with over-the-counter pain medications). Simultaneous
overuse of multiple medications dramatically increases the risk of
serious adverse consequences, as the safe maximum dose for each
medication will be limited when used in combination with other
medications. Accidental overdose is much more likely to occur in
patients taking a combination of pain medications. Second, a number
of patients also show cyclic patterns of overuse and underuse. This
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Table 8.2 Common side effects of nonopioid analgesics, opioid analgesics, and
adjuvant analgesics

Medication Side effects

Nonopioid analgesics
Acetaminophen • Liver damage with acute overdose

• Liver toxicity, nephrotoxicity,
and thrombocytopenia with chronic overdose

NSAIDs • Gastrointestinal problems (e.g., ulcers,
dyspepsia, bleeding)

• Liver dysfunction
• Kidney problems (e.g., renal insufficiency,

acute renal failure)
• Bleeding due to inhibited platelet aggregation
• CNS effects (e.g., headache, dizziness,

attention and memory deficits, drowsiness)
• Hypersensitivity reactions

Opioid analgesics • Sedation
• Mental clouding and confusion
• Nausea and vomiting
• Constipation
• Pruritus (itching)
• Mood changes
• Respiratory depression
• Changes in heart rate and blood pressure
• Urinary retention

Adjuvant analgesics
Antiepileptic drugs • Somnolence and fatigue

• Sedation
• Mental clouding
• Nausea and vomiting
• Dizziness and unsteadiness
• Ataxia

Tricyclic
antidepressants

• Sedation
• Anticholinergic effects (e.g., dry mouth,

blurred vision, constipation, urinary
retention)

• Orthostatic hypertension
• Arrhythmias, MI, and stroke

pattern places patients at increased risk of inadequate analgesia,
continuing or increased sensitivity to side effects, and toxicity [25, 26].
Third, entrenched patterns of pain medication overuse can motivate
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patients to search for other ways to get extra medication such as
borrowing medication from relatives or friends, stealing medication,
or purchasing medication without a prescription [27].

Abuse

For a subset of patients with chronic pain, overuse of pain medi-
cation may escalate into abuse [28]. The Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-IV) [29] defines
substance abuse as a maladaptive pattern of substance use manifested
by significant and recurrent adverse consequences including a failure
to fulfill major role obligations, repeated medication use when it is
physically hazardous, legal problems, and significant and recurrent
social or interpersonal problems. Several studies of patients treated
with opioids for chronic pain report that rates of opioid abuse are rel-
atively high and range from 20 to 40% [30–32]. With the expanded
use of opioid analgesics and increased reliance on high-dose extended-
release opioid formulations for chronic pain management [33], there
is growing concern about the problem of pain medication abuse
[34, 35].

The most consistent predictor of medication abuse in persons with
chronic pain is a prior history of substance abuse [23, 36–41]. In a
prospective cohort study of 196 patients in a chronic pain management
program, Ives and colleagues [23] found that past cocaine abuse, drug
or DUI conviction, and past alcohol abuse were significant predictors
of opioid abuse. Michna and colleagues [24] examined the associa-
tion between substance abuse history and misuse of opioids in 145
patients treated in a hospital-based pain management program. Patients
with a history of drug or alcohol abuse, a family history of substance
abuse, or a history of legal problems related to substance abuse were
at increased risk for having urine toxicology screens that were positive
for illegal substances, nonprescribed opioid drugs, and high doses of
opiate medication. Finally, Dunbar and Katz [42] examined outcomes
of opioid treatment in patients with chronic pain who had substance
abuse histories. Patients with a history of alcohol abuse alone were
successfully managed on chronic opioid treatment. However, abuse of
prescription opioids was common among patients with a history of
polysubstance or oxycodone abuse suggesting that these patients were
poor candidates for long-term opioid treatment.
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Persons who have a strong belief that greater amounts of opioids
are needed to reduce pain [37] are also at a much higher risk of pain
medication abuse. Schieffer and colleagues [37] examined the rela-
tionship between pain medication beliefs and medication abuse in 288
patients with chronic pain. Patients who had abused medications were
more likely to endorse beliefs that narcotic medications are effective
for pain control, that medication use will improve mood, that they
would be able to function better with free access to medication, and
that they need higher amounts of narcotics to experience pain relief
than other patients. These beliefs about medications mediated the rela-
tionship between substance abuse history and current pain medication
misuse. Overall, these data suggest that the belief in a better quality of
life associated with freer access and higher doses of medication may
lead to medication abuse.

Recent evidence suggests that depression and anxiety disorders are
linked to pain medication abuse. Several studies have found that a
history of one or more major depressive episodes is associated with
increased rates of opioid abuse in patients with chronic pain [27, 38,
43]. Kouyanou and colleagues [27] conducted a study of 125 patients
with chronic pain. Patients who were abusing opioids had higher rates
of depressive symptoms and were more likely to have had a depressive
episode compared to patients who were not abusing their pain medi-
cations. Similar findings have emerged for anxiety disorders. Wilsey
and colleagues [44] conducted a study of 113 patients with chronic
pain who presented to Emergency Department and urgent care facili-
ties for treatment. Patients with high levels of trait anxiety (i.e., STAI
trait anxiety score >40), panic attacks, or posttraumatic stress disor-
der were significantly more likely to abuse their pain medication than
other patients.

The relationship between psychiatric disorders and medication
abuse may be due to a number of underlying causes. In a study examin-
ing the effects of opioids in patients with chronic pain and psychiatric
morbidity, Wasan and colleagues [45] found that the effectiveness of
opioids in reducing pain was diminished in patients with mood and
anxiety disorders. Because patients with mood and anxiety disorders
experience less pain control with opioid treatment, they may be more
likely to increase doses of medication or seek additional medication to
manage pain. Self-medication for depressive and anxious symptoms
(i.e., chemical coping) also may contribute to pain medication abuse.
Data from the National Survey on Drug Use and Health (2002 and
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2003) found that adults who reported feeling depressed or anxious dur-
ing the past year were two times more likely to initiate extra medical
use (i.e., without a prescription or not as prescribed) of prescription
pain relievers compared to individuals without these symptoms [46].
Of course, increased depression and anxiety may emerge secondary to
the health and psychosocial consequences of medication abuse.

Abusing pain medications leads to a number of negative outcomes.
Abuse dramatically increases the likelihood of severe adverse effects
including liver or kidney toxicity, respiratory depression, heart rate
and blood pressure changes, circulatory collapse, seizures, cardiopul-
monary arrest, and death [26]. Patients who abuse pain medications are
also at increased risk for tolerance and addiction. Further, pain medi-
cation abuse is often accompanied by legal, financial, and significant
interpersonal problems. Patients who abuse pain medications must find
ways to obtain medication without a prescription. Illegal activities such
as prescription forgery, stealing drugs from others, and obtaining drugs
from nonmedical sources can lead to significant legal problems [35].
Financial difficulties associated with abuse can result from deterio-
ration in the ability to function at work, missing work, job loss, and
the cost of obtaining drugs. Finally, abuse often results in an inability
to fulfill family and social roles, relationship dysfunction, and social
isolation [47, 48].

Monitoring Pain Medication Adherence

There is growing recognition that monitoring pain medication adher-
ence is an important component of best practice in the management
of chronic pain [49]. There is a particularly strong consensus about
the need to carefully monitor medication adherence in those patients
taking opioid medications. Table 8.3 summarizes several methods
(self-report questionnaires, interview-based methods, toxicological
screening, and formal Prescription Drug Monitoring Programs) used
to monitor pain medication adherence. We describe and critically
evaluate each of these monitoring methods in the following.

Self-Report Questionnaires

Several self-report questionnaires have been developed to assess risk
for medication overuse and abuse [50]. The recently revised Screener
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and Opioid Assessment for Patients with Pain (SOAPP-R) is a 24-item
self-administered questionnaire that is used to assess the risk potential
for opioid abuse and the suitability of long-term opioid treatment for
patients with chronic pain [51]. The SOAPP-R assesses risk factors
in five areas: (1) history of substance abuse, (2) legal problems, (3)
craving medication, (4) heavy smoking, and (5) mood swings. Items
were developed based on input from an expert panel and a panel of
patients treated with opioids. When completing the SOAPP-R, patients
rate items on a 5-point scale (0=never to 5=very often) and items are
summed to create a total risk score. A total score of 18 or higher is
used to identify patients at high risk for opioid abuse, and this cutoff
score has shown adequate sensitivity (0.81) and specificity (0.68) for
predicting opioid misuse [51].

A second widely used self-report questionnaire that assesses risk for
opioid misuse is the Opioid Risk Tool (ORT) [43]. The ORT includes
five questions about family history of substance abuse, personal his-
tory of substance abuse, history of sexual abuse, psychiatric history,
and age. Responses (yes vs. no) to items are weighted and summed
to create a total risk score. Patients with scores of 0–3 are considered
low risk for opioid abuse, scores of 4–7 are considered moderate risk,
and scores of 8 or higher are considered to reflect high risk. The ORT
has shown adequate sensitivity and specificity for identifying patients
at risk for abuse of opioids [43]. The ORT takes approximately 5 min
to complete.

The Pain Medication Questionnaire (PMQ) [52–54] is also a widely
used self-report measure of risk for pain medication misuse or abuse.
In contrast to other self-report screening tools, the PMQ items do
not mention a specific type of pain medication (e.g., opioids) so that
patients taking any form of pain medication can use this questionnaire.
The PMQ includes 26 items that assess potentially problematic atti-
tudes and behaviors surrounding pain medication use. The items were
developed based on the literature addressing medication misuse in
chronic pain treatment and extensive input from health-care providers
(nurses, physicians, psychologists) working in pain clinics. Patients
evaluate items on a 5-point response scale that uses verbal anchors and
responses to items are summed to create a total risk score. This mea-
sure has demonstrated adequate long-term predictive validity for pain
medication abuse and requests for early refills [53, 54]. Holmes and
colleagues [53] administered the PMQ to 271 newly evaluated patients
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with chronic pain and followed patients for 6 months. Patients were
divided into subgroups based on the lowest, middle, and highest third
of PMQ scores. Patients with the highest PMQ scores were 2.6 times
more likely to have a substance abuse problem and 3.2 times more
likely to request early refills of prescription pain medication compared
to patients with the lowest PMQ scores.

Another important use of self-report questionnaires is to monitor
patients’ pain medication adherence throughout the course of treat-
ment. The Current Opioid Misuse Measure (COMM) [55] is a 17-item
self-report questionnaire specifically designed to monitor medication
overuse and abuse in chronic pain patients who have been taking opi-
oids for an extended period of time. This measure was developed
with extensive input from pain specialists, addiction experts, and pri-
mary care physicians. In a recent study of patients (N=227) taking
opioids for chronic pain, the COMM demonstrated excellent internal
consistency and test–retest reliability, as well as adequate sensitivity
and specificity. The COMM can be used as a brief, self-report mea-
sure to assess problematic medication-taking behaviors in chronic pain
patients that may indicate medication overuse or abuse.

Finally, monitoring underuse of pain medications is also important.
The Morisky Medication Adherence Scale (MMAS) is probably the
most widely used self-report measure of medication non-adherence
[56]. This questionnaire focuses on medication underuse. The original
four-item MMAS was recently expanded to include eight items [57,
58]. Each of the eight items assesses a medication-taking behavior
related to underuse including forgetting to take medication, skip-
ping doses, reducing or stopping medication when feeling better, and
reducing or stopping medication when feeling worse. MMAS scores
range from 0 to 8, and cutoffs have been developed for use in clin-
ical practice: < 6 =low adherence, 6–7 =moderate adherence, and
8=high adherence. The MMAS has demonstrated excellent validity
and reliability in patients with chronic diseases [57–60].

Because beliefs are linked to medication underuse, clinicians
should consider systematically assessing patients’ beliefs about their
pain medications to identify those patients who may be at risk for med-
ication underuse. The Beliefs about Medicines Questionnaire (BMQ)
has been developed for use in patients with chronic diseases [61]
and this questionnaire can be modified to refer to specific medica-
tions. The BMQ includes five items that assess the perceived necessity
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of medications (e.g., “My life would be impossible without my
medicines,” “My medicine protects me from becoming worse”), and
five items that assess concerns about medications (e.g., “I sometimes
worry about long-term effects of my medicines,” “I sometimes worry
about becoming too dependent on my medicines”). Patients rate their
degree of agreement with each of the statements and individual item
scores are summed to create a total necessity score and a total concerns
score. The BMQ has been used to measure beliefs about a wide range
of medications and has demonstrated excellent reliability and validity
[62–65].

Comment: Self-report measures of medication non-adherence are
easy to administer, low cost, and easily incorporated into a busy clinic
setting. Self-report questionnaires offer several important advantages.
First, self-report measures can provide detailed information about
medication-taking behaviors that would be difficult to obtain dur-
ing time-limited health-care provider–patient interactions. Second, the
information obtained by self-report questionnaires can be used to guide
conversations with patients and increase the likelihood that patients’
primary concerns or problems are discussed. Finally, information from
self-report questionnaires can be combined with other sources of
information (e.g., interactions with the patient, toxicological screen-
ing) to thoroughly assess risk potential for medication abuse before
starting treatment and to monitor medication-taking behaviors dur-
ing treatment. Because patients may overestimate their own adherence
[66], self-report questionnaires may be most useful when combined
with information from interactions with patients and other methods
of assessing pain medication adherence. Combining self-report with
other adherence assessment methods is particularly important for clin-
icians who are prescribing opioids for chronic pain or working with
patients who are at risk for overuse or abuse [49].

Interview-Based Methods

Most interview-based measures are designed to be used as part of an
initial assessment that focuses on identifying ongoing substance abuse
and assessing potential risk for future substance abuse. The major-
ity of interview-based measures that assess substance abuse risk were
not developed for use in patients with chronic pain and their utility
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for predicting pain medication abuse or misuse is unknown (e.g., the
CAGE, Addiction Severity Index). We describe three widely used
interview-based measures that were specifically developed for use in
patients with chronic pain in the following.

The Prescription Drug Use Questionnaire (PDUQ) [50, 67] is one
of the most widely used and well-validated interviews for assessing
medication abuse in patients with chronic pain. The PDUQ is a 42-
item interview-based instrument developed to help clinicians identify
substance abuse in the context of chronic pain and opioid analgesic
treatment. It takes approximately 20 min to administer and requires
minimal training to administer. The PDUQ consists of a series of ques-
tions in which patients are asked about their pain condition, opioid
use pattern, social and family factors, history of substance abuse, and
psychiatric history. Items are marked as either present or absent (yes
or no) and then items are summed to create a total risk score. The
PDUQ items assessing psychiatric morbidity are not included in the
total score. A total score of 15 or greater indicates that a patient is at
high risk for medication abuse. The PDUQ has demonstrated adequate
reliability, sensitivity, and specificity in patients with chronic pain [67].

A second interview-based instrument is the Addiction Behaviors
Checklist (ABC) [68]. This 20-item instrument was designed to help
clinicians monitor ongoing and current behaviors characteristic of pre-
scription opioid medication addiction in patients with chronic pain.
Items were based on the literature addressing medication abuse and
addiction in chronic pain treatment. The ABC consists of a check-
list completed by the clinician that focuses on observable behaviors
noted both during and between clinic visits. For each item, the pres-
ence or absence (yes vs. no) of the behavior is indicated, and items are
summed to create a total score (range 0–20). A score of 3 or greater is
used to identify patients who are displaying inappropriate opioid use.
The ABC has demonstrated adequate reliability, concurrent validity,
and sensitivity and specificity [68].

The Pain Assessment and Documentation Tool (PADT) [69] is an
interview-based measure that is completed using a two-sided chart
note that can be included in the patient’s medical record. This simple
charting device takes approximately 5 min to complete and focuses on
four key areas for managing patients with chronic pain who are treated
with opioids: analgesia, activities of daily living, adverse events, and
potential aberrant drug-related behaviors (e.g., requests frequent early
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refills, changes in route of administration). The PADT was developed
based on the literature addressing medication misuse in chronic pain
treatment, extensive input from physicians working in pain clinics,
and field testing by clinicians who were treating patients on long-
term opioid therapy for chronic pain. The PADT provides a consistent
approach to assessing and documenting adherence and progress in pain
management over the course of opioid treatment.

Comment: Interview-based measures have several advantages.
First, because they are administered by the clinician, they reduce bur-
den on the patient. Second, they can provide an independent and more
objective assessment of adherence than is possible by self-report ques-
tionnaire alone. Finally, because these measures are standardized, they
ensure that all important aspects of medication-taking behavior and
risk factors for non-adherence are consistently assessed. Standardized
interviews also enable clinicians to compare results obtained from
a given patient across multiple clinic visits as well as compare the
patient’s results with others in a normative population or within one’s
own clinical setting. Interview-based measures also have limitations.
While numerous interview-based measures have been developed to
assess potential medication misuse or abuse, it may be challenging
to incorporate some of these measures into busy clinic settings due
to their length. If a brief interview-based measure is needed, it is
important that the selected measure captures key high-risk behaviors
for medication abuse [49]. Based on studies in patients with chronic
pain, Chabal and colleagues [70] recommend consistently assessing
and documenting the following high-risk behaviors: (1) an overwhelm-
ing and persisting focus on drug-related issues during pain clinic visits;
(2) a pattern (three or more) of early refills or problems associated with
their prescription; (3) multiple telephone calls or visits with requests
for more medication; (4) reports of lost, spilled, or stolen medications;
(5) obtaining opioids from multiple providers, emergency rooms, or
illegal sources; and (6) escalating medication use in the absence of an
acute change in the medical condition.

Toxicological Screening

Toxicological screenings provide objective information about
medication intake, and there is evidence that their use may reduce
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medication abuse [49]. Urine testing for patients treated with opioids
is often regarded as the gold standard for abuse/misuse screening
because it is fairly noninvasive and has relatively good specificity,
sensitivity, ease of administration, and cost [49]. In the treatment of
chronic pain, urine testing is increasingly being used both to detect the
presence of opioids or other substances at the start of treatment and to
test for illicit drug use or medication abuse during treatment [71].

Toxicological screening tests have several important limitations.
First, they cannot identify all relevant agents and metabolites so a nega-
tive screening test does not preclude misuse or abuse of all substances.
Second, they only provide information about medication intake in the
days preceding the appointment. Patients may misuse or abuse sub-
stances between appointments, but refrain from using substances in
the days prior to a screening test in order to yield a negative screening
result. It is also important to note that detection times for substances
vary considerably depending on acute vs. chronic use, the particular
drug used within a class, and individual characteristics of the patient
(e.g., metabolism of medication) [49]. Finally, toxicological screen-
ing tests do not provide a measure of important medication-taking
behaviors such as the correct number of daily doses taken and the
time interval between doses [1]. Toxicological screening may not be
able to identify long-term patterns of pain medication misuse such as
simultaneous overuse of several medications in between appointments
or cyclic patterns of medication overuse and underuse.

Despite their limitations, toxicological screenings are an essential
component in the assessment and treatment of patients with chronic
pain who are treated with opioids or who are at increased risk for med-
ication abuse. The limitations of this type of screening can be mitigated
by combining it with other methods of assessment such as self-report
questionnaires that can provide information about daily medication-
taking behaviors and interview-based screening that can provide a
more objective assessment of potential risk for medication abuse and
problematic medication-related behaviors.

Prescription Drug Monitoring Programs

Clinicians who treat chronic pain face the challenge of reducing
prescription drug abuse while still assuring that patients can have
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access to adequate pain treatment [49]. When prescribing opioids for
patients with a history of substance abuse, major concerns include
prescription forgery, medication diversion, and patients with multi-
ple opioid prescriptions from multiple providers. Formal Prescription
Drug Monitoring Programs (PDMPs) have been introduced in some
states in response to concerns about prescription drug misuse/abuse.
These programs aim to educate practitioners and the public about
drug misuse/abuse, facilitate early identification and intervention in
cases of drug misuse or abuse, and aid in the investigation of drug
misuse or abuse. For the majority of PDMPs, pharmacies submit pre-
scription information electronically, and the prescription information
in the PDMP database is monitored for prescribing aberrations or
problems (e.g., a patient with multiple opioid prescriptions from mul-
tiple providers). The manner in which PDMPs are implemented varies
across states. Some PDMPs notify providers when problems are identi-
fied while other programs allow prescribers to access the database. As
of 2008, 38 states had signed laws to authorize the creation of PDMPs,
32 had active programs, and 6 had implemented their programs [72].
The number of active PDMPs is expected to increase due to the pass-
ing of the National All Schedules Prescription Electronic Reporting
(NASPER) Act in 2005, which supports states in developing PDMPs.

Comment: While PDMPs might reduce the prevalence of prescrip-
tion opioid abuse, their utility for monitoring patients in the clinical
setting and their impact on opioid abuse in persons with chronic pain
remains to be determined.

Strategies for Improving Medication Adherence

Non-adherence to pain medications is a complex problem influenced
by a variety of biological, psychological, and social factors. Non-
adherence is influenced by, and in turn influences, the health-care envi-
ronment, patient–provider relationships, the availability of resources
such as social support, and characteristics of the patient [73]. For
some patients with chronic pain, medication non-adherence is mainly
related to a single or small number of factors (e.g., poor communica-
tion with health-care providers and fear of medication side effects) and
thus can be improved with brief, educational or information-focused
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interventions. For other patients, the determinants of pain medication
non-adherence are multiple, complex, and interacting. In such cases a
treatment package that combines education/information with a number
of other strategies is needed to improve adherence [49].

Table 8.4 summarizes several strategies for improving adherence
and the contexts in which these strategies may be beneficial. In
Fig. 8.1, we provide examples of monitoring and adherence enhance-
ment programs for patients who underuse pain medication and for
patients at high risk for medication abuse. We discuss each of the
intervention strategies for improving adherence including pain med-
ication instructions, collaborative treatment planning, pain education
programs, patient–provider communication skills training, medication
contracts, and substance abuse management in the following.

Pain Medication Instructions

Providing patients with detailed written instructions for taking pain
medications is a low cost and easily administered strategy that may
reduce underuse and overuse of medications. Studies testing the effi-
cacy of medication instruction formats have found that the comprehen-
sion and recall of medication information are significantly improved
when written drug-taking instructions are explicitly provided, instruc-
tions are organized in lists rather than paragraphs, and when pictorial
icons are used to supplement written instructions [74–77]. Written
instructions provide an important reference for patients regarding med-
ication dosages, the timing of medications (e.g., take at bedtime),
special instructions (e.g., take with food), and safety precautions.
Specific and clear written instructions for taking pain medications are
an essential component of adequate care and should be provided to all
patients [78].

Collaborative Treatment Planning

In a collaborative treatment planning model, health-care providers
partner with patients to develop a treatment plan for managing
pain, and the patient is encouraged to participate in making treatment
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Sample Monitoring and Adherence Enhancement Program for a Patient
at High Risk for Abuse

Patient Description

Key Issues

• Fear of addiction 

• Concern about side-
effects

• Lack of
understanding of 
chronic pain

Monitoring Program

• Morisky Medication
Adherence Scale

• Beliefs about
Medicines
Questionnaire

Intervention Program

• Pain Education

• Communication
Skills Training

Patient Description
Key Issues

• Opioid treatment

• Substance abuse
history

• Problematic behavior
related to prescription
for pain medication

Monitoring Program

• Current Opioid
Misuse Measure

• Prescription Drug
Use Questionnaire

• Toxicological
Screening

Intervention Program

• Pain Education

• Communication Skills
Training

• Medication Contract

Sample Monitoring and Adherence Enhancement Program for Underusers

The patient is being treated
with an NSAID. The patient
reports reduced analgesia
and irregular use of pain

medication. Written
medication instructions

have been provided and the
patient participated in

collaborative treatment
planning. Yet, medication

underuse continues.

The patient is currently being
treated with opioids and has a

history of substance abuse.
The patient has requested

early refills of their pain
medication prescription.

Fig. 8.1 Sample monitoring and adherence enhancement programs

decisions. This model utilizes the patient’s knowledge of their pain,
support network, resources, living and working conditions, value sys-
tem, beliefs about using medication to treat pain, and willingness to
take pain medications to develop a treatment plan and set treatment
goals for managing pain. Collaborative treatment planning involves
open discussion of all aspects of the treatment plan, including the
potential benefits and risks of pain medications, and jointly agreed
upon treatment goals. This process encourages patients to take an
active part in planning treatment and making treatment decisions.

There are a number of advantages of this collaborative approach
for the treatment of chronic pain. Involving patients in formulating
their treatment plan can result in a treatment plan that is more realis-
tic for the patient’s particular circumstances, more consistent with the



8 Chronic Pain and Adherence 203

patient’s beliefs about using medication to treat pain, and more accept-
able to the patient (e.g., takes concerns about side effects into account).
Collaborating with patients to develop their treatment plan also pro-
vides patients with an opportunity to articulate concerns and potential
barriers to pain medication adherence so these issues can be addressed
in advance. Further, patients may be more invested in treatment plans
that are developed in collaboration with their provider rather than plans
that are dictated by the provider [78]. Increasing patients’ investment
in their treatment plan and improving the patient-treatment plan match
may result in improved pain medication adherence [78].

Pain Education Programs

Some patients may require a more intensive strategy to address
multiple factors that contribute to pain medication non-adherence.
A growing body of evidence suggests that programs that educate
patients about pain and how medications fit into an overall program
for managing pain yield higher rates of medication adherence [78,
79]. Traditional pain education programs usually include three cen-
tral components. First, a pain education segment teaches patients
about the complex nature of chronic pain using concepts such as the
biopsychosocial model of pain. The biopsychosocial model of pain
emphasizes that chronic pain is influenced not only by the biological
factors highlighted in the biomedical model, but also by psycholog-
ical factors and social factors [80]. Second, educational information
about pharmacologic pain management is used to teach patients about
the role of medication in treating chronic pain, how to appropriately
take their pain medication, potential medication side effects, and tol-
erance and addiction. Third, patients are provided with an overview of
non-pharmacologic strategies for managing pain (e.g., relaxation, heat,
cold, massage) and their role as an adjunct to pain medication.

Pain education programs have been successful in improving medi-
cation adherence, changing patients’ attitudes about using medications
to treat pain, and reducing concerns about addiction, tolerance, and
side effects [2, 78, 81–84]. There is evidence that pain education
programs are most effective when delivered in small segments over
a series of sessions [78]. Providing large blocks of information to
patients at one time is less likely to yield benefits, especially for



204 R.A. Shelby and F.J. Keefe

patients with low literacy levels, difficulty comprehending medi-
cal information, or whose cognitive status may be compromised by
excessive or inconsistent pain medication use [78].

Communication Skills Training

Improving patient–health-care provider communication is important
for increasing medication adherence in patients with chronic pain
[21]. Communication skills training protocols teach patients strate-
gies that are designed to improve patient–provider communication. In
these protocols, patients learn to use pain-rating scales to communi-
cate about pain and terminology for talking to their medical providers
about pain. Patients also learn how to monitor and record symptoms
and medication side effects, use effective verbal and non-verbal com-
munication skills when talking with health-care providers, and use
techniques to remember information communicated during medical
appointments (e.g., taking notes, bringing someone with you, record-
ing the conversation). Communication skills training can be delivered
as a stand-alone intervention or as part of a larger pain education
program. Communication skills training interventions have been suc-
cessful not only in improving adherence to pain medications, but also
in improving patient–provider communication and increasing patient
satisfaction [85–87].

Medication Contracts

When medication overuse or abuse is the primary concern, medi-
cation contracts (or controlled substance agreements) are commonly
used [49]. Medication contracts clarify the parameters of treatment,
clearly define patient and physician responsibility, inform patients of
expectations and roles, and outline the potential consequences for
not meeting obligations and responsibilities. The most common fea-
tures of medication contracts include explicit statements regarding the
terms of treatment, prohibited behaviors, and reasons for terminating
treatment [88]. Many medication contracts also include educational
information about medications, emergency issues, and legal consider-
ations. A 1999 study by Fishman et al. revealed that a requirement
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to submit to random urine drug testing was also a common fea-
ture of pain clinic opioid contracts [88]. Recently, the American
Academy of Pain Medicine released a sample patient–physician medi-
cation agreement form for long-term opioid treatment for chronic pain
(www.painmed.org/productpub/statement/sample.html).

Several studies have found that medication contracts reduce overuse
and abuse of pain medications [89–91]. Further, many clinicians use
medication contracts to help explicate the benefits, burdens, risks, and
consequences of the medications used for chronic pain management
[49]. A recent study [91] of medical residents found that the major-
ity (90%) found medication contracts useful for discussing potential
problems related to opioid treatment. This study also found that med-
ication contracts were helpful for reducing patients’ use of multiple
prescribers, reducing requests for early refills or additional drugs, and
identifying patients who were abusing pain medications [91].

Substance Abuse Management

There is growing agreement that chronic pain cannot be adequately
managed and may worsen in the context of current substance abuse
[28, 48, 49, 92]. If a person with chronic pain is found to be cur-
rently suffering from substance abuse or dependence, the health-care
provider must initiate and support drug addiction treatment interven-
tions. Principles of addiction treatment for patients with chronic pain
include referral to and involvement with formal drug treatment, the use
of medication contracts for pain medication use, intensive medication
monitoring, and aggressively managing pain with nonopioid and non-
pharmacologic interventions [47, 92]. If possible, patients should be
treated by a drug treatment program experienced in the care of patients
with chronic pain.

During treatment for substance abuse, it is important that
health-care providers continue to provide ongoing pain management
and ensure that the pain management needs of the patient are being
adequately addressed. While patients who have abused pain medi-
cations are not necessarily precluded from future opioid treatment
for chronic pain, careful monitoring of medication use and sup-
port by appropriate health-care providers must be consistently
provided [28, 49].
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Case Examples

A variety of monitoring and intervention strategies are available
for enhancing medication adherence in patients with chronic pain.
When creating a plan to monitor and address non-adherence in the
clinic setting, several key factors should be considered: (1) type of
medication being used (e.g., NSAIDs vs. opioids); (2) type of non-
adherence behaviors being exhibited by the patient (e.g., underuse vs.
overuse vs. abuse); and (3) individual characteristics of the patient
(e.g., past history of substance abuse). Figure 8.1 illustrates adher-
ence monitoring and intervention plans for two exemplar patients.
The top panel of Fig. 8.1 presents a plan for a patient who contin-
ues to underuse pain medication after receiving written medication
instructions and participating in collaborative treatment planning. For
this patient, self-report questionnaires are chosen to monitor under-
use because the patient is being treated with an NSAID and the risk
of overuse or abuse is low. Because prior written instructions and
collaborative treatment planning did not improve adherence, a more
intensive intervention approach (i.e., pain education and communica-
tion skills training) is selected to address the patient’s concerns about
pain medications, educate the patient about chronic pain management,
and improve the patient’s ability to communicate with health-care
providers.

The bottom panel of Fig. 8.1 presents an adherence monitoring and
intervention plan for a patient who is at high risk for pain medication
abuse. This particular patient is being treated with an opioid medica-
tion, has a substance abuse history, and has requested early prescription
refills. An intensive monitoring approach that combines multiple meth-
ods of assessment is used for this patient. In this patient, combining
self-report and interview-based monitoring with toxicological screen-
ing will allow us to triangulate information from different sources
and will increase our ability to identify problematic medication-taking
behaviors [49]. It is important to note that the use of self-report ques-
tionnaires alone or an interview alone would not be advised in this
context [49]. The intervention plan for this patient is also intensive
as it combines pain education and communication skills training with
a medication contract. Medication contracts are commonly used for
patients treated with opioids, but they do not provide strategies or
skills training to enhance adherence. Medication contracts may be



8 Chronic Pain and Adherence 207

most beneficial for high-risk patients when combined with interven-
tions that help patients develop skills for adhering to their medication
and upholding their medication contract.

Summary and Future Directions

Pain medication non-adherence is a significant problem in the treat-
ment of chronic pain [1, 49] and monitoring adherence is an essential
component of adequate care for patients with chronic pain [49]. While
it is often overlooked or not assessed, pain medication underuse is a
common problem that contributes to inadequate analgesia for a sub-
stantial proportion of patients [1]. Routine monitoring for underuse
can help to identify patients who are experiencing reduced analgesia,
do not understand the role of medication in managing chronic pain,
or do not fully understand the instructions for taking their pain med-
ication. Regular monitoring for medication overuse and abuse is also
critical, especially for patients taking opioid medications. Clinicians
who are prescribing opioids for chronic pain or working with patients
who are at risk for medication abuse should use multiple strategies
to monitor medication adherence including self-report questionnaires,
interview methods, and toxicological screening [49].

Basic strategies for enhancing adherence such as written medi-
cation instructions and collaborative treatment planning should be
incorporated into the care of all patients with chronic pain. These
strategies are low cost, easy to administer, and can be incorporated
into most clinic settings [76]. There is also growing recognition that
pain education programs are important for enhancing adherence as
well as improving overall pain management and patient outcomes
[2, 78, 81–84]. Increasingly, these programs are being viewed as an
integral part of chronic pain management rather than a nice extra
[93]. It is unclear how often written medication instructions, collab-
orative treatment planning, and pain education strategies are currently
employed in clinics that treat patients with chronic pain [94]. Routinely
incorporating these strategies into patient care and increasing patients’
access to these resources are important for improving adherence to
pain medication and patient outcomes.

The use of technology for enhancing adherence is rapidly
expanding. Medication reminder systems and cueing devices (e.g.,
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day-of-the-week pillboxes, mechanical or electronic medication
diaries) are widely available [78]. Increasingly, these types of tools
are using technology to remind patients to take their medication, alert
patients when medications are taken outside of the regular dosing
schedule, and notify providers when extra medication prescriptions are
requested or filled. Technologies that are currently being used include
cell phones, personal digital assistants (e.g., Palm Pilots), the Internet,
and Interactive Voice Response (IVR) systems [87, 95–97]. As var-
ious technologies advance and become more accessible to patients,
the options for providing individualized, cost-effective, and easily
administered interventions will continue to expand.

Finally, the goal of this chapter was to provide an overview of what
is known about medication non-adherence in patients with chronic
pain. While medications continue to be the most frequently used treat-
ment for chronic pain [1], the availability of specialized treatment
options (e.g., transcutaneous electrical nerve stimulation, regional
anesthesia, implantable drug delivery systems) is increasing [94]. Each
specialized treatment is associated with unique benefits and challenges
for adherence. Understanding the adherence issues associated with
specific treatment modalities as well as intervention strategies that
might enhance adherence to these treatments is increasingly important
as more patients have access to specialized treatments.
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Chapter 9
Adherence and Psychotherapy

Jennifer L. Strauss, Vito S. Guerra, Christine E. Marx,
A. Meade Eggleston, and Patrick S. Calhoun

Psychotherapists target a wide range of clinical disorders, adopt
diverse theoretical approaches, and operate within multiple treatment
settings. As such, a unifying definition of adherence in the field of
psychotherapy is not yet tenable. We therefore limit the scope of
this chapter to an examination of adherence in the context of indi-
vidual outpatient psychotherapy delivered to adult populations, with
particular attention paid to evidence-based, cognitive-behavioral treat-
ments. In this context, issues of adherence may be broadly summarized
into two categories. The first, premature termination, has relevance
across the full range of theoretical approaches. The second, failure
to complete between-session tasks and exercises, is more specific to
cognitive-behavioral interventions.

Premature Termination

Eighty percent of success is just showing up. (Woody Allen)

We use the term premature termination to refer only to cases in
which the patient unilaterally decides to end treatment (i.e., patient
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“dropout”), against the therapist’s recommendation and contrary to any
existing agreement of treatment length. Premature termination is most
likely to occur early in therapy, before the patient has experienced
significant improvement, and thus is arguably the most significant
obstacle to effective mental health service delivery [1]. That said, pre-
mature termination and treatment failure are not synonymous terms.
Certainly, many patients who terminate therapy earlier than planned
have made significant strides and, regardless of the clinician’s per-
spective, may feel sufficiently helped and satisfied with the outcome.
Hence, treatment may have been successful or partially successful,
despite suboptimal adherence.

Prevalence of Premature Termination

Estimates of the prevalence of premature termination vary consid-
erably, ranging from 30 to 60%, in part because researchers have
operationalized it in different ways [2]. In their seminal meta-analysis,
Wierzbicki and Pekarik found that the prevalence of premature ter-
mination averaged 48% (SD = 24%) across studies that examined
therapist ratings of unilateral patient dropout [2]. Data suggest that
approximately two-thirds of patients attend fewer than 10 sessions, that
the majority attend less than 8 sessions, and that 14–44% attend only
1–2 sessions [3–5].

Lower rates of premature termination have been reported in clinical
research settings than in non-research settings. For example, aver-
age premature termination rates reported in the National Institute
of Mental Health Treatment of Depression Collaborative Research
Program (TDCRP) for two manualized therapies were 32% (cognitive-
behavioral therapy) and 23% (interpersonal therapy) [6], respectively,
as compared to a 50% premature termination rate in private practice
delivery of cognitive therapy for depression [7]. This likely reflects
multiple factors. In research settings, for example, patient selection
criteria may exclude more complex patients (e.g., those with comorbid
substance abuse or significant Axis II pathology), therapists may pro-
vide increased pretherapy education about the schedule and processes
involved in treatment (informed consent), and patients may develop
a sense of commitment to the research. The pretherapy orientation
to treatment length/course that occurs during the informed consent
process may be particularly important, as lower dropout rates have
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been reported when prespecified time limits to therapy are established
at treatment outset (32 versus 67%) [8].

Predictors of Premature Termination

Several comprehensive reviews of research on premature termina-
tion have been published within the past three decades [2, 9, 10].
Summarized below, reviews have examined patient demographic and
clinical variables, therapist variables, and patients’ expectations of
treatment. Given the ubiquity of examinations of the patient–therapist
relationship in the therapy outcome literature, we also briefly review
associations between strength of the treatment alliance and premature
termination.

Patient Characteristics

Patients who discontinue therapy prematurely are more likely to be
female [9], unmarried [2], of younger age [2, 11–13], less educated
(≤high school degree) [2, 3, 10, 14, 15], of minority race [2, 10,
12, 14], and of lower socioeconomic status (SES) [2, 9–12]. With
respect to the latter, there exist multiple logistical barriers to com-
pleting therapy that are strongly associated with low SES, including
work constraints, lack of child care, transportation problems, and lack
of mental health insurance coverage [11, 16, 17]. Those who termi-
nate treatment prematurely also tend to be high users of mental health
services [1] and to have limited social support [9, 18].

Clinical diagnoses and characteristics associated with higher rates
of dropout include history of an eating disorder [3], comorbid
depressive- and anxiety-spectrum disorders [12], substance use disor-
ders [9, 14], personality disorders [7, 14, 19, 20], psychotic symptoms
and/or suspiciousness [14], hostility [14, 21], suicidality [14], and
psychological reactance (i.e., emotional response that motivates one
to restore threatened or reduced behavioral freedoms) [22]. Several
investigations have demonstrated a link between patients’ level of
psychological mindedness (i.e., the ability to recognize psychological
problems, use psychological terminology, and acknowledge possible
psychological causes to problems) and treatment continuation [23].
Conversely, patient characteristics associated with poor psychological
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mindedness, such as low frustration tolerance, poor motivation, and
impulsivity, have been associated with dropout [16].

However, associations between premature termination and patient
demographic and clinical variables have not been consistently repli-
cated. For example, though personality disorders tend to be predictive
of higher dropout rates, at least one study found symptoms of border-
line personality disorder to be associated with higher rates of session
attendance [19]. Even where the data are more robust, effect sizes
tend to be of small-to-moderate magnitude [10, 16]. For these reasons,
researchers interested in premature termination have underscored the
importance of looking beyond the sociodemographic characteristics
and symptom profiles of patients [2].

Therapist Characteristics

Higher rates of premature termination have been associated with lower
levels of therapist experience [9] and education [3], although type of
training (e.g., social work, clinical psychology) has not [16]. Patients’
perceptions of therapists’ professional and personal qualities also may
play a role: Patients are less likely to drop out of treatment if their ther-
apists are perceived to be expert, trustworthy, and physically attractive
[11, 24].

Patient Expectations, Beliefs, and Satisfaction

Ideally, patient and therapist agree on the goals and course of ther-
apy at the outset of treatment, at least in broad strokes. Therapist and
patient may commit to a prespecified number of sessions or agree to an
approximate length of treatment that is subject to revision as therapy
unfolds, depending on progress toward goals and the complexity of the
case. Likewise, ideally the timing of treatment termination is mutually
agreed upon and discussed well in advance of actual termination.

In reality, expectations regarding the length and course of treatment
often go unaddressed. This is unfortunate, as patients’ expectations
of treatment duration consistently predict actual number of sessions
attended across clinical settings, with correlations ranging from 0.28 to
0.38. Therapists, on the other hand, appear to underestimate the likeli-
hood of early termination and overestimate treatment length [4, 5, 15].
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Patients’ expectations of treatment duration are, in fact, a better pre-
dictor of treatment length than problem severity, patient demographic
variables, and therapist characteristics [3–5]. Additionally, it may be
that some patient-level variables function as proxies for the degree
of alignment between patients’ and therapists’ expectations for ther-
apy [10, 16]. For example, several investigations have found that the
association between lower socioeconomic status and premature termi-
nation can be statistically accounted for by patients’ expectations of
treatment length [2, 4, 5].

Patients’ perceptions, attitudes and assumptions about mental ill-
ness (e.g., that problems are a sign of weakness), and psychotherapy
(e.g., that seeking help will reflect poorly on one’s family) may
also influence willingness to engage and remain in therapy [11, 16].
Although relatively little extant research has examined associations
between socialization practices and the emergence of beliefs regarding
mental illness and psychotherapy, there is interest in further elucidat-
ing these relations and developing culturally sensitivity interventions
to improve treatment adherence and engagement [16].

Finally, patients who discontinue treatment prematurely are more
likely than treatment completers to report dissatisfaction with treat-
ment and, paradoxically, are also more likely to report symptom
improvement or problem abatement [3]. In other words, patients leave
therapy when the perceived benefits do not justify the ongoing invest-
ment of time and energy, either because the patient believes that
therapy or the therapist is ineffective, because presenting problems
have dissipated and the patient no longer perceives a “need” for
therapy, or both.

Treatment Alliance

The treatment alliance refers to the collaborative and personal
bond between a patient and a therapist, as well as to the extent
of patient–therapist agreement on the tasks and goals of therapy.
Empirical reviews [25, 26] and meta-analytic studies [27, 28] have
concluded that, regardless of patient diagnosis or therapist orien-
tation, the alliance is a reliable and strong predictor of treatment
outcomes. Indeed, several studies have demonstrated an inverse asso-
ciation between the strength of the alliance early in therapy, gener-
ally measured between sessions 1 and 5, and premature termination
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[12, 29–36]. Although these studies do not explicate the bases for
a weak treatment alliance, such findings are consistent with the idea
that patients sometimes leave treatment because they distrust, dislike,
or simply do not “connect” with their therapists and underscore the
importance of establishing a collaborative, trusting alliance early in
the course of therapy. Interestingly, limited evidence also suggests
that very strong early alliances, perhaps representing unrealistic ini-
tial expectations, may also be related to poor outcomes and premature
termination [37].

Forging a strong alliance may be particularly important when pro-
viding treatment to patient with pronounced interpersonal difficulties,
such as those with personality disorders. For example, among patients
enrolled in a trial of cognitive therapy for avoidant and obsessive-
compulsive personality disorders, Strauss and colleagues found that
those with more severe symptoms at baseline formed weaker treat-
ment alliances, suggesting the need for extra attention to developing a
treatment relationship with such patients. Higher early alliance scores
were positively associated with session attendance [34].

Therapist–Patient In-Session Interactions

Several studies have examined associations between specific in-
session interactions and premature termination. Such therapy process
studies generally rely on review and coding of audiotaped sessions.
Given the time intensity and potential intrusiveness of such designs,
relatively few of these studies have been conducted. A common theme,
however, has been the examination of therapists’ contributions to
premature termination and poor outcomes.

Several studies have examined in-session interactions in psychody-
namic therapies. Using data from the Vanderbilt II study, Najavits and
Strupp compared effective and ineffective psychodynamic therapists
(relative “effectiveness” was defined on the basis of patient outcomes
and length of treatment). As compared to those deemed less effective,
more effective therapists demonstrated more positive relationship-
oriented behaviors, such as warmth, and more self-criticism [38]. Piper
and colleagues evaluated predictors of premature termination among
patients enrolled in a trial of time-limited, interpretive individual ther-
apy. Therapy process variables that distinguished early dropouts from
matched completers included less early engagement in dynamic work
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(defined as the degree to which the patient identified, elaborated, and
causally linked dynamic factors, such as wishes, fears, and defenses,
related to his or her problems), less patient exploration of his or
her problems, greater patient and therapist focus on transference, and
weaker treatment alliances both early in treatment and at the session
prior to dropout [39]. Review of the session prior to dropout revealed
a common pattern in which “Patient and therapist seemed to be caught
up in an unproductive power struggle that increased the frustration of
both. Persistent use of transference interpretations on the therapist’s
part was not successful in resolving the impasse” (p. 121).

This pattern is consistent with that observed by the same investiga-
tors in an earlier study in which high use of transference interpretations
was associated with weaker alliance and less favorable outcomes [40].
In both cases, treatment was delivered by highly experienced thera-
pists, suggesting that this pattern is not simply attributable to “rookie
error.” Relatedly, several investigators have observed therapy inter-
fering behaviors among even experienced therapists when in-session
flexibility is compromised in favor of technical adherence to manu-
alized psychodynamic [41, 42] and cognitive therapy [43]. Of note,
these observations have occurred in the context of research studies, in
which therapists’ adherence to the treatment model is closely moni-
tored, and may not generalize to other settings. In contrast, in analyses
that excluded patients who left treatment prematurely, Loeb and col-
leagues reported a positive association between therapists’ adherence
to two manualized therapies for bulimia nervosa and strength of the
alliance among treatment completers; the association between protocol
adherence and treatment outcome was not significant [44] (Table 9.1).

Significance of Premature Termination

There are significant consequences of premature termination includ-
ing, most prominently, reduced treatment efficacy. As noted above, the
majority of patients entering psychotherapy attend fewer than eight
sessions. Yet recent data suggest that a minimum of 11–13 sessions
of evidence-based psychotherapy are needed for 50–60% of clients to
recover [16]. Thus, a significant proportion of patients may not receive
an adequate “dose” of therapy.
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Table 9.1 Factors that predict premature termination

Patient demographic characteristics

1. Female gender
2. Younger age
3. Unmarried
4. Minority race/ethnicity
5. Less education (≤high school degree)
6. Low socioeconomic status

Patient health-related and clinical characteristics

1. Overutilization of health-care services
2. Low “psychological mindedness”
3. Low frustration tolerance
4. High impulsivity
5. Poor motivation
6. Hostility
7. Suicidality
8. Psychosis
9. Reactance

10. History of an eating disorder
11. Substance use disorder
12. Comorbid depressive- and anxiety-spectrum disorders
13. Personality disorder

Therapist characteristics

1. Less experience
2. Less education
3. Less warm
4. Perceived as less expert, less trustworthy, or physically unattractive

Treatment characteristics

1. Misaligned therapist–patient expectations regarding treatment length
2. Weak treatment alliance
3. Patient dissatisfaction or perceived abatement of problems

Decreased cost-effectiveness is another significant consequence of
premature termination [2, 10]. Unused clinic time can result in lost
revenues and, particularly in community clinic settings, inefficient
resource allocation and reduced ability to meet the high demand for
mental health services [1, 16]. To the extent that dropouts may be
perceived to reflect patients’ dissatisfaction with services, premature
termination also may lower the credibility of the therapist, the clinic,
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and, more broadly, the field of psychotherapy within the community
[45].

In addition to not receiving the full benefit of treatment, patients
who terminate prematurely often experience a sense of dissatisfac-
tion, failure, self-blame, wasted effort, and/or hopelessness, which may
exacerbate symptoms, increase distress, and – importantly – lead to
demoralization and a decreased likelihood of treatment seeking in the
future [1, 3, 39]. Finally, premature terminations can bruise a thera-
pist’s morale and confidence, particularly early career therapists and
trainees, and may contribute to the high rate of burnout among mental
health professionals [1, 10, 39, 45].

Between-Session Tasks and Exercises

Just showing up doesn’t get the job done. (John Wayne in Rio Bravo)

Between-session tasks and exercises are designed to encourage
patients to practice and master new skills and strategies, facilitate gen-
eralization of these skills and strategies to novel settings, enhance
self-efficacy, and reduce vulnerability to relapse [46]. Most con-
temporary psychologists employ between-session tasks and exercises
(“homework”) in their practices [47], and they are an integral compo-
nent of cognitive-behavioral, manualized treatments for a broad range
of clinical conditions [48]. Completion of homework is considered
a specific “active ingredient” of cognitive-behavioral therapy (CBT)
that is distinct from the nonspecific effects of most helping relation-
ships [49]. Current research on the role of homework in psychotherapy
is largely limited by reliance on retrospective reports, correlational
designs, and secondary analyses with inadequate statistical power.
However, there is a growing movement in the field to redress these
shortcomings, particularly with respect to the role of homework in
CBT for depression [49].

Prevalence and Moderators of Homework Adherence

At present there is no consensus on the prevalence of homework
nonadherence, although most agree it is pervasive [46]. Likewise,
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definitive studies are lacking to explain why some patients complete
assignments and others do not [49, 50].

Patient Characteristics

Homework completion has not been associated with baseline symp-
tom severity [46, 51], personality disorders [46], or coping skills [51,
52]. However, clinical observation suggests that perfectionism, fear
of failure, and fear of displeasing the therapist may negatively influ-
ence adherence rates [49, 53]. Of note, such obstacles also may reflect
traits that brought the patient to therapy in the first place. One study
of patients receiving cognitive therapy for depression showed a neg-
ative association between number of previous depressive episodes
and adherence [51]. An interpretation of this finding offered by the
investigators is that patients who have experienced more prior depres-
sive episodes may feel more resigned to their depression and thus
less motivated to complete between-session tasks. Patients’ attribu-
tions about their illness may also influence homework adherence [54].
Consistent with the literature on session adherence, reviewed above,
most research on homework adherence has focused on the role of
patient characteristics, despite limited evidence of a strong predictive
association [46].

Patient Expectancies

Establishing patients’ expectations about the essential role of between-
session tasks in therapy is central to much of what has been written
on this topic. A therapist who assigns homework makes the implicit
assumption that treatment efficacy is somewhat contingent upon the
extent to which the patient actively works on therapy-related issues
outside of the therapist’s office. Likewise, patients who enter therapy
expecting to be passive recipients of treatment and to be “fixed” by
the therapist may not anticipate or appreciate the provider’s perspec-
tive regarding the importance of between-session tasks. As such, it
is paramount that the therapist stress the critical nature of homework
completion and instill in the patient confidence that he or she can com-
plete the tasks assigned. To this end, Burns and Auerbach delineate
three common therapist errors: (1) failure to effectively explain the
rationale for homework; (2) failure to create homework assignments
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that are relevant to the client; and (3) failure to develop meaningful
therapeutic goals [55]. Although an association between these tasks
and homework adherence rates was not supported in one small study of
patients receiving cognitive therapy for depression, results did indicate
that therapists’ in-session review of the previous week’s assignment
predicted stronger adherence to subsequent assignments [51].

Therapist Characteristics

In their thoughtful review of the role of homework in cognitive ther-
apy for depression, Thase and Callan underscore the clinical skill
involved in persuading patients to complete between-session tasks,
balancing use of homework with the usual flow of in-session contact,
reinforcing successive approximations, addressing nonadherence, and
matching assignments to patients’ needs, abilities, and readiness [49].
Although the focus is on treatment of depression, these observations
are applicable to a wide range of treatment modalities and clinical pop-
ulations. Likewise, Waddington notes the import of patient–therapist
rapport in encouraging patients to attempt aversive tasks, both within
and between sessions [56]. However, ratings of therapist empathy, an
independent predictor of outcome, were not associated with homework
adherence in one large study of CBT for depression [57], suggesting
that rapport alone may not influence patients’ willingness to com-
plete assignments. Not surprisingly, therapists who regularly assign
homework elicit greater adherence [51]. Perhaps therapists, like their
patients, are more likely to master skills and techniques with repeated
practice! (Table 9.2)

Chicken Versus Egg

Does homework matter? Do patients get better because they com-
plete homework assignments, or are those who get better simply more
likely to complete between-session tasks? Or does a third variable,
such as motivation, mediate both symptom improvement and home-
work adherence? Although predominantly correlational, the emergent
literature, consistent with theory, suggests that completion of between-
session tasks does improve clinical outcomes [49, 50].
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Table 9.2 Factors that predict homework nonadherence

Patient health-related and clinical characteristics

1. Perfectionism
2. Fear of failure
3. Fear of displeasing therapist
4. History of multiple major depressive episodes

Therapist characteristics

1. Failure to clearly convey rationale for homework
2. Failure to match assignments to specific needs/readiness of patient
3. Failure to reinforce homework completion (e.g., by reviewing in session)

Treatment characteristics

1. Misaligned therapist–patient expectations regarding homework
2. Weak treatment alliance

One meta-analysis of 27 CBT studies (1,702 total participants)
conducted between 1980 and 1998 reported a weighted average asso-
ciation of r = 0.36 between the assignment of homework and therapy
outcomes, with larger effects obtained when assignments were var-
ied during the course of treatment rather than limited to one specific
type of task (e.g., relaxation skills training) [48]. With regard to home-
work adherence, the weighted average correlation between homework
completion and outcomes was r = 0.22 [48].

Several studies suggest that treatment benefits associated with
homework completion are stronger for more symptomatic patients. In
one such study, 70 patients seeking treatment for depression were pro-
vided CBT in a private practice setting [7]. Among patients with more
severe baseline symptoms (Beck Depression Inventory (BDI) [58]
scores >19), homework completers experienced an average symptom
reduction of 81%, whereas homework non-completers experienced
an average symptom reduction of only 0.60%. Among patients with
less severe baseline BDI scores, the corresponding between-group
discrepancy was less pronounced, as homework completers and non-
completers experienced average symptom reductions of 64 and 45%,
respectively. Research by Neimeyer and Feixas [59] likewise points to
the possibility that treatment benefits of homework adherence are most
salient among highly symptomatic patients. In that study, which pro-
vided for randomized assignment of homework in the context of group
cognitive therapy for depression, a significant association between
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homework completion and treatment outcome was found only among
patients with more severe depression symptoms. Not all available
data comport with this pattern of findings, however. Burns and col-
leagues [60], for example, studied the delivery of outpatient CBT for
depression among 521 patients being seen in an independent specialty
clinic. Although homework completion was significantly associated
with posttreatment symptom reduction, the data did not suggest that
effects associated with homework adherence were moderated by base-
line severity of depressive symptoms. Taken together, current evidence
suggests that completion of between-session tasks likely contributes to
positive outcomes in general and that homework completion may be
of particular import to the successful treatment of patients with severe
symptomatology.

Interventions

Consider the postage stamp; its usefulness consists in the ability to stick to
one thing till it gets there. (Josh Billings)

Numerous interventions and techniques to enhance adherence have
been proposed by clinicians and researchers. What follows is an
overview of commonly proposed approaches, with an emphasis on
those for which there is strong consensus and/or empirical support.
We first summarize general orientation techniques that may function
to reduce both premature termination and homework noncompliance,
followed by a discussion of more targeted strategies.

Orientation Strategies to Enhance Adherence

Pretherapy Preparation

Several interventionists have developed orientation processes, ranging
from intensive and highly structured to cursory, to introduce patients
to the therapy process; to establish expectations for treatment length,
structure, content, roles and outcomes; and to enhance patients’ treat-
ment motivation and willingness to actively participate in therapy. A
review of 16 empirical studies supports the effectiveness of such tech-
niques [61]. For example, a 12-min pretherapy preparation videotape
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resulted in significantly fewer treatment dropouts among 125 patients
who sought outpatient treatment at an HMO clinic [23]. In a second
study, a comparison of a verbal interview versus written orientation
strategy yielded comparable advantages for both delivery methods
[62].

In addition to educating the patient about the therapy process, such
strategies may identify and address apprehensions and misconceptions
about therapy, reduce incongruence between patients’ and therapists’
treatment expectations, enhance patients’ motivation and readiness for
change, and encourage the foundation of a strong treatment alliance
[1]. Pretherapy orientation techniques may be particularly appropriate
for patients who are “therapy naïve” [61]. Given potentially vast differ-
ences between individual therapists and theoretical orientations, even
those with previous therapy experience may benefit from an introduc-
tory discussion to establish, for example, expectations regarding the
amount of specific direction and advice the therapist will provide and
the amount of between-session work to be expected.

Motivational Enhancement

As opposed to focusing on education, a related orientation approach
focuses on enhancing patients’ treatment motivation. Such strategies
draw heavily from motivational interviewing, a technique initially
developed to enhance motivation and readiness for change among
patients engaged in substance abuse treatment [63]. Motivational inter-
viewing techniques are designed to elicit behavior change by helping
patients explore and resolve ambivalent feelings about addressing their
problems. Following an initial assessment of a patient’s readiness for
change, the therapist employs nondirective interviewing techniques to
guide the patient through the process of initially contemplating change,
preparing to engage in the change process, and taking action. Patients
are encouraged to express their concerns and consider the pros and
cons of making changes [16].

A recent example of an application of this approach is the
VA’s REACH (Reaching out to Educate and Assist Caring, Healthy
Families) intervention, which incorporates motivational interviewing
procedures to review the advantages and disadvantages of engaging
a veteran’s family in a 9-month group therapy, including a focus
on the patient’s individual treatment goals and logistical issues [64].
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Motivational interviewing techniques have repeatedly been shown
to enhance substance abuse treatment engagement and retention.
However, applications to other patient populations are described with
less frequency and, to date, empirical support for such applications has
not been consistent.

Planned Termination

Particularly in the context of brief, time-limited therapy (e.g., when
insurance coverage is limited or when the patient is preparing for
a scheduled event, such as an upcoming marriage or the birth of a
child), therapists may consider preparing patients for termination at
the beginning of therapy [65]. Assuming that therapists approach such
discussions sensitively, in a manner likely to minimize the chance
that the patient will feel rejected or abandoned (particularly those for
whom issues of separation and loss are important), potential benefits
of planned termination may include improved patient buy-in to the
treatment rationale, goals and format and, thus, potentially improved
treatment adherence. For some, such discussions may also raise impor-
tant interpersonal issues that may be the subject of treatment [65].
When time is limited, it is particularly important to focus on what can
be accomplished and to establish positive (but realistic) expectations.
On the other hand, encouraging patient autonomy and self-confidence
is particularly important in long-term cases in which overdependency
on the therapist is a risk. Knowing that therapy will be time limited
may motivate some patients to persevere through difficult patches [1].
Relevant strategies, in addition to an initial discussion of treatment
length and structure, may include tapering the frequency of sessions,
having the patient take greater control of the therapeutic agenda, and
having the patient devise his or her own homework assignments [65].

Additional Considerations

Despite our best efforts, a significant proportion of patients may be
expected to terminate treatment prematurely, some quite early in the
process. With this reality in mind, therapists may consider devoting a
portion of initial sessions to addressing patients’ immediate concerns,
thereby ensuring provision of some assistance to the large proportion
of patients who may be expected to attend only a handful of sessions
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[45]. Finally, regardless of specific technique, orientation processes
should be tailored to match the individual patient’s beliefs about their
illness and perceptions of well-being [50]. Despite therapists’ best
intentions and efforts, adherence is ultimately the patient’s decision.
As such, attempts to modify adherence rates or, frankly, any other
aspect of a patient’s behavior should acknowledge and respect that it
is the patient’s choice to make.

Strategies to Reduce Premature Termination

The vast majority of the literature on intervention strategies to reduce
premature termination is based on clinical theory and lore; a recent
review identified a mere 15 empirical studies published between 1970
and 2004 [1]. In their review of predictors of premature termination,
the authors suggest that the problem is generally multifactorial and,
as such, that multiple strategies may be needed to improve session
adherence across patients and treatment settings.

Initial Session Attendance and Prompts

Several strategies have been proposed to improve rates of initial ses-
sion attendance, including mailing videotapes, written brochures and
letters, scheduling preparatory interviews, and initiating telephone
contacts and reminders in advance of an initial appointment. Likewise,
brief prompts, such as reminder calls, may increase regular session
attendance [45]. Providing flexible hours and brief wait time for
appointments may also improve retention. Some suggest establishing
a written contract with patients to formalize a commitment to attend a
prespecified number of sessions [45]. Such contracts may be revisited
and revised regularly in accordance with treatment gains.

Case Management

Case management may be introduced as an adjunct to therapy to assist
patients, particularly those with limited resources, to manage diffi-
cult life circumstances or events. More traditionally a component of
care for patients with severe mental illness, a recent study demon-
strated that the addition of telephone-based case management resulted
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in a near 50% reduction in premature termination among ethnically
diverse, economically impoverished, primary care patients enrolled in
group CBT for depression [66].

Foster Open Dialogue

To the extent that premature termination may occur when patients are
dissatisfied with therapy or their therapist, encouraging an open dia-
logue about such issues early in the therapy process may help to avert
drop out. To this end, therapists should endeavor to create a safe atmo-
sphere in which patients feel free to ask questions and express doubts
or dissatisfaction [1]. One caveat to this suggestion is that its proper
execution will require clinical finesse to avoid an overemphasis, and
potentially destructive focus, on negative affect, the treatment relation-
ship, or the therapy process at the expense of addressing the patient’s
clinical concerns.

Strategies to Enhance Homework Adherence

Framing Homework Assignments

Burns and Auerbach posit that the “art” of therapy entails both foster-
ing a shared appreciation for the essential role of between-session tasks
to the therapeutic process and matching the focus and difficulty level
of tasks to the individual patient [55]. Application of such strategies
underscores the importance of orienting patients to the therapy process
early in treatment. Patients’ difficulty completing a between-session
task may indicate that the therapist has failed to clearly describe the
exercise, has selected a task that is too demanding or advanced, did
not clearly link the task to material addressed in-session, or has mis-
perceived the patient’s endorsement of the relevance and importance
of completing the assignment [49, 50]. One technique used to identify
possible obstacles to task completion is to ask the patient to visualize
going through the steps of completing a proposed assignment while in-
session [50]. This brief exercise may enhance homework adherence by
helping patient and therapist to identify and address skills or resource
deficits in advance.
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Thase and Callan note that the therapist tacitly conveys the impor-
tance of between-session tasks by regularly devoting session time
to reviewing progress and explicitly linking the patient’s indepen-
dent work into session content [49]. Through the example of their
own actions, therapists may also instill the importance of devoting
between-session time to the case. For example, therapists may assign
themselves parallel homework assignments (e.g., locating a copy of a
relevant magazine article for the patient) or express thoughts about the
patient that occurred between sessions (e.g., “I’ve been thinking about
what you said last week”; “A thought occurred to me after our last ses-
sion”) [65]. Such actions model for patients the importance of working
on therapy daily, rather than just within the formal therapy session.

In cases of nonadherence, it may be necessary to devote ses-
sion time to troubleshooting obstacles [46, 50]. Burns, Adams, and
Anastopoulos [67] have devised a list of common reasons for home-
work nonadherence that may be used to guide troubleshooting efforts
(see Table 9.3). Because a homework “failure” may diminish patient
confidence, subsequent to planning the next between-session task clin-
icians may want to briefly check in by asking patients to rate their
confidence in their ability to complete the assignment and consider
revising the plan and/or bolstering patients’ support when confidence
is weak [50].

Several clinical theorists suggest incorporating role playing and role
reversals to change beliefs and enhance the motivation of ambivalent
patients [68, 69]. For example, the patient may be asked to play the
role of therapist and engage the “patient” (therapist) in a discussion
about the importance of completing between-session tasks. Methods

Table 9.3 Common reasons
for homework nonadherence 1. All or no thinking

2. Fear of disapproval
3. Hopelessness
4. Unexpressed anger
5. Coercion sensitivity
6. Depressive realism
7. Conceptual mismatch
8. Entitlement
9. Fear of shame

10. Shame

Adapted from Burns et al. [67]
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to enhance motivation to complete other behavioral tasks, such as
exercise, may also be applied to enhance homework adherence. For
example, greater enjoyment of the task may be achieved when patients
set specific goals, perceive that they have choice and control over the
tasks, incorporate family and friends into activities if appropriate and
feasible, have flexibility in assignment completion, and are assigned
tasks that are both challenging and personally rewarding [70]. In the
context of substance abuse treatment, Miller has long espoused-related
strategies to enhance motivation and perceived control, including pro-
viding choices among various homework alternatives and discussing
the pros and cons of completing homework assignments [71].

Therapists may also discuss the importance of self-reinforcement,
particularly when social support is lacking or when negative feedback
following behavior change may be predicted (e.g., increased self-
assertion with a domineering spouse) [50]. The process of learning
to develop and implement a self-reinforcement plan can be presented
as a possible treatment goal and an important life skill in its own right.
Patients should also be encouraged to enlist the support of existing
social networks.

An interesting literature exists within the field of health behavior
change on “message framing” which suggests that people are more
receptive to a behavior change that is framed in terms of its associated
benefits versus costs. Thus, at least in theory, patients should be more
likely to complete between session tasks when told that doing so will
help them to feel better as opposed to being told that not completing
a task may compromise treatment progress [72]. Finally, it is arguably
unfortunate that the term “homework” has persisted in the literature.
To the extent that the term holds negative and paternalistic conno-
tations for many, therapists may consider using alternate descriptors
(e.g., “practice sessions” or “self-help exercises”) that convey a sense
of autonomy and independence.

Structuring Assignments

Several authors suggest using preprinted homework forms, handouts,
and other prepared materials to help patients to structure and monitor
completion of between-session assignments [50, 73]. Consistent with
findings in the medical adherence literature, providing written versus
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verbal assignments may improve adherence rates by reducing ambigu-
ity, improving recall, and increasing the perceived importance of task
completion [74]. Therapists may consider assigning relatively simple
tasks initially, reinforcing small gains and successive approximations
of task completion, and gradually building up to more demanding
and complex assignments [75]. It may be fruitful to devote a portion
of the session to helping the patient develop a specific schedule and
plan for task completion and to conveying very specific details about
task completion including how, when, for how long, and in what cir-
cumstances the assigned behavior is to be carried out [75]. Briefly
checking with the patient – via telephone, email, or text message –
can enhance accountability and allow for some troubleshooting if the
patient feels stymied or stuck. Enlisting the support of a significant
other, as appropriate, may also be beneficial.

Summary

In this chapter we discuss the role of adherence in outpatient psy-
chotherapy with adult populations. We specifically focus on two
types of treatment adherence: premature termination, which is broadly
applicable to a range of treatment approaches, and failure to com-
plete between session tasks and exercises, which is more specific to
cognitive-behavioral therapies. Both adherence problems are highly
prevalent and both pose significant obstacles to effective and efficient
delivery of mental health care. We summarize patient, therapist, and
treatment characteristics associated with treatment nonadherence, as
well as intervention strategies to enhance adherence. Our overarch-
ing goal, of course, is to provide clinically relevant information and
guidance. The following broad recommendations summarize the more
detailed content presented above.

General Strategies to Enhance Adherence

• Establish realistic expectations about the focus, content, and length
of treatment, including the role of the patient and therapist.
Consensus on these components early in the therapy process sets
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the stage for all that follows. Such discussions may be iterative
and, importantly, may provide opportunities to identify and address
patient concerns, misconceptions, and ambivalence about therapy
and to enhance patient motivation and readiness for change.

• Balance early discussions about the process of therapy, described
above, with session time devoted to addressing the patient’s imme-
diate concerns. This will increase the likelihood that even patients
who leave therapy prematurely receive at least some assistance, and
early gains may enhance treatment motivation and retention.

• Recognize and respect that adherence is ultimately the patient’s
responsibility and choice to make.

Strategies to Enhance Session Attendance

• Use prompts and reminders, such as introductory letters and
reminder calls, to enhance session attendance.

• Case management may be an appropriate adjunct to help some
patients, particularly those with limited resources, manage difficult
life circumstances and events.

• Encourage open dialogue about the patient’s experience in and satis-
faction with therapy and the therapist. Strive to create an atmosphere
in which patients feel safe to ask questions and express concerns.

Strategies to Enhance Homework Adherence

• Individualize assignments. Match the focus, difficulty, and nature of
between-session tasks to the patient.

• Orient the patient to the importance of between-session tasks, assess
and address patient’s ambivalence about the tasks, and clearly link
assignments to session material and the patient’s treatment goals.
Frame tasks in terms of associated benefits to the patient (e.g.,
greater/more efficient treatment gains) versus associated costs (e.g.,
less/slower treatment progress). Before finalizing an assignment,
ensure that the patient understands the tasks; believes that comple-
tion of assigned tasks is personal, relevant, and important; and feels
confident in his or her ability to complete the assignments.
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• Because the term “homework” holds negative connations for some,
consider alternate terms, such as “practice sessions” or “self-help
exercises,” that convey autonomy and independence.

• Enlist the patient’s existing support network and bolster self-
reinforcement skills, as necessary, to assist with task completion.

• Provide clear instructions and confirm that the patient understands
the task before ending the session.

• Written instructions and printed materials may help patients struc-
ture and monitor task completion.

• Consider devoting a portion of session time to developing a sched-
ule and detailed plan for task completion.

• Consider briefly checking in with the patient between sessions to
enhance accountability and briefly troubleshoot adherence obsta-
cles.

• Given the importance of between-session tasks, it is appropriate
to devote a portion of session time to troubleshoot obstacles that
interfere with homework adherence.
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Chapter 10
Adherence to Treatment for Depression

Carol D. Saur and David C. Steffens

Major depressive disorder (MDD) is often a chronic, recurrent, and
debilitating health problem with a lifetime prevalence of 16.2% and a
12-month prevalence of 6.6% in the USA [1]. Left untreated, depres-
sion can have a significant negative impact on a person’s social,
physical, and mental well-being and place an enormous burden on
society. Patients with depression experience a higher incidence of
premature death related to cardiovascular disease [2, 3] and are 4.5
times more likely to suffer a myocardial infarction than those with-
out depression [3]. Depression in patients with diabetes is associated
with increasing rates of vascular complications and increased mor-
tality [4]. In terms of economic burden, the total cost of depression
in the USA was estimated at $83.1 billion in 2000 [5]. Major con-
tributors to depression-related cost were lost productivity and direct
medical expenses, which accounted for $30–$50 billion each year
[6]. Compared with nondepressed patients, health service costs for
depressed patients are 50–100% greater, mainly due to higher overall
medical utilization [7, 8].

MDD frequently presents in the primary care setting, with a
reported prevalence range of 5–13% among medical outpatients [9].
Other primary care patients with treated depression may continue to
experience residual symptoms of generalized and somatic anxiety,
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irritability, and persistent social dysfunction despite having few
remaining depressive symptoms [10]. It is more prevalent in patients
with common chronic medical conditions, such as obstructive pul-
monary disease, hypertension, diabetes, stroke, coronary artery dis-
ease, asthma, and chronic pain [1]. In addition to its association with
medical morbidity and mortality, depression has a negative impact on
self-care behaviors, including medication adherence in patients with
chronic medical illnesses, and on health-related behaviors such as
exercise, smoking, and weight control [11–13]. As a result, comorbid
MDD is a major barrier to effective care of chronic medical illnesses.

Despite the burdens that it imposes, detection and diagnosis
of depression remains problematic in primary care; many medical
patients have depression that is undiagnosed and/or untreated [14,
15]. Less than one third of adults with depression obtain appropri-
ate professional treatment [16]. Several studies have demonstrated that
early recognition and treatment of depression in the primary care set-
ting can improve social function, increase productivity, and decrease
absenteeism in the workplace [17, 18].

Adherence to treatment is another issue facing clinicians and
depressed patients. Non-adherence during the acute phase of antide-
pressant treatment is high, with rates of premature discontinuation
ranging from 20 to 60% during the first 3 months of care [19–22].
One recent study reported that among adults in the USA who initiate
treatment with an antidepressant, 42.4% discontinued their medica-
tion during the first 30 days of treatment and 72.4% discontinued
medication during the first 90 days [23]. About 25% of depressed
patients do not inform their physicians when discontinuing treatment
[20, 24]. In the primary care setting, non-adherence by depressed
patients is a problem not only for depression treatment but also for
treatment prescribed for comorbid chronic medical illnesses [1]. A
meta-analytic review of 12 studies showed that depressed patients were
three times more likely than nondepressed patients to be non-adherent
to treatment recommendations for medical disorders [25]. Some have
speculated that non-adherence to depression treatment may contribute
to increased morbidity and mortality among depressed patients who
have diabetes or heart disease [26].

Greater antidepressant adherence is associated with better acute
and long-term mood outcomes among depressed samples [27], while
non-adherence has been linked to less improvement of depressive
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symptoms [19, 28] and greater relapse and recurrence of depres-
sion [29, 30]. Enhancing adherence to depression treatment has been
identified as an important research challenge for primary care [31].

Limited research exists on a variety of social, psychological, and
clinical factors related to adherence to antidepressant treatment. There
have also been few studies on interventions to improve adherence. In
this chapter, we will review this literature and provide illustrative case
examples based on clinical experience providing depression treatment
in primary care, with a focus on improving antidepressant medication
adherence.

Factors Related to Adherence to Antidepressant
Treatment

Several studies have examined factors related to adherence to antide-
pressant medication use in the primary care setting. These include
demographic factors, psychological/attitudinal factors, and clinical
factors.

Demographic Factors

One group obtained data from the Medical Expenditure Panel Survey
for 1996–2001 and found that among 829 adults who initiated antide-
pressant treatment for depression, antidepressant discontinuation dur-
ing the first 30 days of treatment was highest among Hispanics,
patients with less than 12 years of education, and patients with low
family incomes [23]. Cooper et al. found that African Americans and
Hispanic Americans had lower odds than Caucasians of finding antide-
pressant medications acceptable [32]. In this study, African Americans
were slightly less likely than Caucasians to find counseling acceptable,
whereas Hispanic Americans were slightly more likely to find coun-
seling acceptable than Caucasians. Others have noted lower adherence
rates generally for ethnic minorities, suggesting that part of the issue
may be locus of control: African Americans and Hispanic Americans
feel more strongly than Caucasians that they have less control over
their own health status [33].
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Psychological/Attitudinal Factors

In the Vantaa Depression Study, 198 psychiatric clinic patients with
an initial episode of major depression were provided treatment and
followed for 18 months [34]. The investigators assessed adherence
to and attitudes toward both antidepressants and psychotherapeutic
support/psychotherapy. Most (about 88%) depressed patients received
antidepressants in the early acute phase, but 49% terminated treatment
prematurely and tended to have poor depression outcomes. Premature
termination was associated with negative attitudes, specifically fear
of dependence on or side effects from antidepressants. As for non-
pharmacological treatments, nearly all patients (98%) received some
form of acute-phase psychosocial treatment and 16% had weekly psy-
chotherapy during the follow-up. About a quarter of patients admitted
non-adherence to ongoing treatments.

More recently, Russell and Kazantzis examined attitudes about
medication and adherence in a general medical practice [35]. After
a primary care visit, patients completed questionnaires that measured
beliefs about antidepressant medication, self-reported adherence to
antidepressant treatment, and depression severity. Interestingly, the
authors failed to find a significant relationship between beliefs in
the necessity of antidepressants and adherence. Patient concerns with
medications were positively associated with non-adherence. They
observed greater reported adherence in cases where beliefs about the
necessity of antidepressants outweighed concerns about taking the
medication. Finally, fewer depressive symptoms were also associated
with greater adherence. The authors concluded that since adherence to
depression care appeared to be most related to continuity of treatment,
finding ways to improve ongoing treatment is a crucial step in max-
imizing outcomes of patients with MDD. Denial of illness and fear
of social stigma are two primary barriers to proper identification and
treatment of depression [36].

Clinical Factors

The nature of depression itself may play a role in non-adherence.
Some have suggested that depression might contribute to non-
adherence because of hopelessness and a lack of positive beliefs
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and expectations regarding the efficacy of treatment, social isola-
tion limiting opportunities for social support, impairment in memory
or cognition, or the motivation necessary for following treatment
recommendations related to medication adherence [25].

Adverse reactions and response to antidepressant treatment may
also play a role in non-adherence. Results of efficacy trials suggest that
perceived side effects are the most common reason for antidepressant
discontinuation, but naturalistic studies provide evidence that favor-
able response to treatment may be a reason, such that patients may
perceive they no longer need treatment [1]. Perceived lack of efficacy
and reported adverse events may contribute more to early discontin-
uation of treatment, while patient misperceptions may explain later
discontinuation of treatment [20].

In summary, multiple factors (demographic, psychological/attitud
inal, and clinical) contribute to antidepressant medication non-
adherence. In the following sections, we will provide case reports to
illustrate the role of the primary care clinician in patients’ decisions
about taking an antidepressant medication and identify strategies to
improve adherence.

Case Report: Non-adherence

Ms. M. is a 65-year-old patient followed by her primary care physi-
cian (PCP) for multiple medical problems including type 2 diabetes
mellitus, hypertension, hypercholesterolemia, obesity, and left radicu-
lopathy. During a clinic visit, the PCP observed that the patient
appeared discouraged. When questioned, the patient reported that she
was unable to follow her recommended diabetic diet, checked fin-
ger sticks only intermittently, was not exercising regularly, and was
not losing weight. Aware of recent news reports and published stud-
ies linking depression and diabetes [37–39], the PCP inquired about
changes in sleep, energy level, and concentration, which the patient
endorsed. The PCP suggested the patient was experiencing symptoms
of depression and recommended treatment. The patient attributed her
low mood to the burden of having multiple medical problems, but
reluctantly agreed to a trial of sertraline 50 mg daily and to return in
1 month. She returned in 3 months for follow-up. The patient reported
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she tried sertraline for 1 week before discontinuing it since she saw no
benefit. In addition, her husband expressed concern about her becom-
ing dependent on “drugs.” There was no improvement in the patient’s
self-care management. The PCP explained to the patient that it would
take at least 2–3 weeks to notice benefit and encouraged her to trial
another SSRI. The patient expressed reluctance, stating she did not
like taking medications and was already taking too many with costly
co-payments. Her PCP prescribed fluoxetine 20 mg daily and strongly
encouraged the patient to engage in a 4-week trial to determine benefit.
The patient returned in 6 months for a post-hospitalization appoint-
ment, having suffered an acute myocardial infarction. She had never
started the fluoxetine as recommended by her PCP.

This case example highlights the outcome (non-adherence) when
patient concerns are not actively addressed and the decision-making
process in non-collaborative. This patient did not meet the “Choice
Triad” described by Shea (2006):

1. Patients start medications because they recognize something is
wrong (depressive symptoms).

2. Patients feel motivated to try to get help with what is wrong through
the use of a medication (relief from suffering, improved sense of
health and well-being).

3. Patients decide the pros of taking a medication will, in the long run,
outweigh the cons.

Clinician/Patient Communication

Communication between clinician and patient around length of treat-
ment for depression may also play a role in adherence and early
treatment discontinuation. One group conducted a telephone inter-
view of 401 depressed patients being treated with a selective serotonin
reuptake inhibitor (SSRI) in the setting of a health maintenance orga-
nization outpatient clinic [40]. In addition, 137 prescribing physicians
completed written surveys regarding communication around antide-
pressant treatment. While 99 physicians (72%) reported that they
usually ask patients to continue using antidepressants for at least 6
months, only 137 patients (34%) reported that their physicians asked
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them to continue using antidepressants for this duration, and 228
(56%) reported receiving no instructions. Patients who said they were
told to take their medication for less than 6 months were three times
more likely to discontinue therapy compared with patients who said
they were told to continue therapy longer. Patients who discussed
adverse effects with their physicians were less likely to discontinue
therapy than patients who did not discuss them, and those who reported
discussing adverse effects with their physicians were more likely to
switch medications. The authors advocate that explicit instructions
about expected duration of therapy and discussions about medication
adverse effects throughout treatment may reduce discontinuation of
SSRI use. With effective communication, an “active care partnership”
between the clinician and the patient is established.

Therapeutic Alliance

The development of a collaborative alliance between the clinician
and the patient is critical to improving patient health outcomes. As
described by Peplau [41], characteristics include a significant, thera-
peutic, human interaction that is goal directed and deliberately planned
to make illness a learning experience for the patient. Guadagnino [42]
reported that patients receiving “patient-centered collaborative care”
strongly agree they are receiving “exactly the care they want and need,
exactly when and how they need it.”

Interventions That Improve Adherence

Strategies That Focus on the Clinician–Patient
Interaction

In one study, the investigators examined specific educational messages,
side effects, and features of doctor–patient collaboration that influence
adherence [43]. One hundred fifty-five patients enrolled in a health
maintenance organization who were newly prescribed antidepressants
for depression were interviewed 1 and 4 months after starting antide-
pressant medication. Approximately 28% of patients stopped taking
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antidepressants during the first month of therapy, and 44% had stopped
taking them by the third month of therapy. Patients who received the
following five specific educational messages – (1) take the medication
daily; (2) antidepressants must be taken for 2–4 weeks for a notice-
able effect; (3) continue to take medicine even if feeling better; (4)
do not stop taking antidepressant without checking with the physician;
and (5) specific instructions regarding what to do to resolve questions
regarding antidepressants – were more likely to comply during the
first month of antidepressant therapy. Asking about prior experience
with antidepressants and discussions about scheduling pleasant activ-
ities also were related to early adherence. Interestingly, neuroticism,
depression severity, and other patient characteristics did not predict
adherence.

Models of Care

There have been several studies over the last decade that have exam-
ined the use of a “depression specialist,” often an advanced practice
nurse or a social worker, in the primary care setting, who receives
supervision from a psychiatrist and actively collaborates with the pri-
mary care physician to provide depression care. One such model that
has received particular attention in the care of older depressed adults
has been the “Improving Mood: Promoting Access to Collaborative
Treatment” (IMPACT) study [44]. IMPACT was a randomized con-
trolled trial that included 1,801 patients 60 years or older from
18 primary care clinics from eight health-care organizations in five
states. Patients had major depression, dysthymic disorder, or both,
and were randomly assigned to the IMPACT intervention. Intervention
patients had access for up to 12 months to a depression care man-
ager (DCM), supervised by a psychiatrist and a primary care expert.
The DCM provided psychoeducation, behavioral activation/pleasant
event scheduling, and care management including tracking outcomes.
The IMPACT treatment algorithm suggested an initial choice of either
an antidepressant medication (prescribed by the patient’s primary
care physician) or a course of problem-solving treatment in pri-
mary care (PST-PC), a brief, structured psychotherapy for depression.
Treatment was adjusted based on clinical outcomes according to the
evidence-based algorithm (stepped care). After 1 year, compared with
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usual care patients, intervention patients not only had better depres-
sion outcomes, but experienced greater rates of depression treatment,
expressed greater satisfaction with depression care, and reported less
functional impairment and a significantly improved quality of life. The
IMPACT model has also demonstrated that enhanced depression care
improved not only symptoms of depression but also symptoms of pain
in older patients with arthritis and depression [45].

There has also been research focusing on collaborative models of
care that improve adherence after treatment of an acute episode of
depression. One study in primary care examined a relapse preven-
tion intervention to improve adherence to antidepressant medication
and improve depression outcomes in 386 high-risk patients compared
with usual care [46]. Patients with recurrent major depression or dys-
thymia who had largely recovered after 8 weeks of antidepressant
treatment by their primary care physicians were randomized to a
relapse prevention program or usual primary care. The intervention
group received two primary care visits with a depression specialist
and three telephone visits over a 1-year period aimed at enhanc-
ing adherence to antidepressant medication, recognition of prodromal
symptoms, monitoring of symptoms, and development of a written
relapse prevention plan. Those in the intervention group had signifi-
cantly greater adherence to adequate dosage of antidepressant medica-
tion for 90 days or more within the first and second 6-month periods
and were significantly more likely to refill medication prescriptions
during the 12-month follow-up compared with usual care controls.
Intervention patients had significantly fewer depressive symptoms, but
not fewer episodes of relapse/recurrence over the 12-month follow-up
period.

In a recent literature review, Katon and Seelig examined studies
of models of depression care in primary care [47]. They identified 37
randomized trials of collaborative care that integrated mental health
specialists into the primary care clinic to provide greater support for
management of depressed patients by their primary care clinicians.
Results showed that collaborative care, compared with usual primary
care (the patient and the primary care provider), was associated with
twofold increase in antidepressant adherence, improvements in depres-
sive outcomes that last up to 2–5 years, increased patient satisfaction
with depression care, and improved primary care satisfaction with
treating depression.



250 C.D. Saur and D.C. Steffens

Case Report: Adherence

Ms. B. is a 60-year-old patient followed by her PCP for multiple medi-
cal problems including coronary artery disease, hypercholesterolemia,
hypertension, obesity, and osteoarthritis. During a clinic visit, her
PCP observed the patient appeared discouraged and expressed his
concern about her well-being. She reported that she was not feel-
ing like herself and did not feel like doing things she used to enjoy.
She noted she was eating more than usual and “sleeping too much.”
Her PCP raised the possibility that she may be experiencing symp-
toms of depression, emphasizing that it was “a treatable disorder.”
He recommended that she meet the clinic’s mental health nurse who
worked with him to further evaluate her symptoms and provide col-
laborative care if indicated. She expressed some concern about what
people would think, but agreed to set up an appointment since the
nurse was part of the clinic practice. The initial mental health appoint-
ment focused on actively engaging the patient in a therapeutic alliance,
providing psychoeducation, and fostering an explicit expectation of
improvement. The patient revealed recurrent episodes of major depres-
sion that were untreated and endorsed current symptoms of MDD on
the PHQ-9 [48]. A hierarchy of treatment targets was developed with
the patient, and she reluctantly agreed to initiate a trial of citalopram
10 mg and to engage in behavioral activation (pleasant events, exer-
cise). A 4-week follow-up appointment was scheduled and she was
provided with the nurse’s contact information if she had any questions
or concerns before her next appointment. She returned for the appoint-
ment at week 4 and endorsed some improvement in mood/affect and
behavior (function). The benefit of combined treatment (antidepres-
sant medication and behavioral activation) was reviewed, and further
upward titration of the citalopram to 20 mg was discussed. The patient
revealed that her partner had expressed concern about her becoming
dependent on “drugs.” Simple psychoeducation was provided about
how we understand antidepressant medications to work (increasing
brain “neurotransmitters”), resulting in symptom reduction/relief. She
was encouraged to assertively review this information with her partner
and also to invite her partner to her next appointment if helpful. She
agreed with the plan and expressed appreciation. Upward titration of
citalopram was reviewed with the consulting psychiatrist, and a recom-
mendation was forwarded to the patient’s primary care clinician, who
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then authorized the increase. At week 8, the patient identified signifi-
cant and persistent back and knee pain (7 out of 10) that interfered with
physical function, along with cognitive distortions (“I should be able
to handle it”) and nonassertive communication (“I don’t want to bother
my doctor”), each of which contributed to persistent depressive symp-
toms. Psychotherapy focused on challenging cognitive distortions,
developing realistic reappraisals, and practicing how to effectively
communicate her needs and concerns. Her assigned homework was
to make an appointment with her PCP and assertively address her
pain experience. At that appointment, pain medication was prescribed
and adequate pain control was achieved (2 out of 10). She was able
to increase her physical activity and resumed bike-riding, which she
greatly enjoyed. At week 12, she reported “I’m really enjoying my life
and feel so much better that sometimes it’s scary.” In addition to an
improved sense of well-being, she reported improved satisfaction with
personal relationships. She was focused on maintaining wellness and
managing her hypertension and chronic pain. She assertively expressed
appreciation for collaborative care and comfort in receiving mental
health care in her PCP’s clinic.

Psychoeducation

One study examined 386 patients at high risk for depression recurrence
or relapse following successful acute phase treatment were randomly
assigned to receive a low intensity 12-month intervention or con-
tinued usual care [49]. The intervention combined education about
depression, shared decision making regarding use of maintenance
pharmacotherapy, and cognitive-behavioral strategies to promote self-
management. The investigators found that intervention patients had
significantly greater self-efficacy for managing depression and were
more likely to keep track of depressive symptoms, monitor early warn-
ing signs, and plan for dealing with high-risk situations at all four
quarterly assessments compared with usual care patients. In terms
of outcomes, self-efficacy for managing depression, keeping track
of depressive symptoms, monitoring for early warning signs, engag-
ing in pleasant activities, and engaging in social activities were each
associated with improvement in depression.
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Practice Guidelines

Use of practice guidelines may improve depression outcomes. In one
study, among 45 primary care practices, greater adherence to depres-
sion practice guidelines among care providers significantly predicted
fewer depressive symptoms at 12, 18, and 24 months after initiation
of treatment [50]. In 2002, the US Preventive Services Task Force
(USPSTF) recommended screening adults for depression in clinical
practices that have systems in place to assure accurate diagnosis, effec-
tive treatment, and follow-up. At that time, the USPSTF concluded
that the evidence was insufficient to recommend for or against routine
screening of children or adolescents for depression. This latter conclu-
sion was reversed in March 2009, when the following statement was
released: The USPSTF recommends screening of adolescents (12–18
years of age) for major depressive disorder (MDD) when systems
are in place to ensure accurate diagnosis, psychotherapy (cognitive-
behavioral or interpersonal), and follow-up. Finally, guidelines have
been developed to monitor progress and track outcomes [51, 52]. The
Patient Health Questionnaire [53] has been used to measure change in
depression symptoms in the primary care setting [54, 55].

Use of the Internet

Use of the Internet in medicine has gained increasing attention from
health services researchers. In a recent randomized trial, primary
care patients with one of three chronic conditions, including depres-
sion, chronic pain, and impaired mobility, were studied using a nurse
coach intervention conducted entirely through a patient Internet portal
[56]. The results were mixed. More intervention than control patients
reported their PCP gave them specific advice about their health (94
vs. 84%; P = 0.03) and referred them to a specialist (51 vs. 28%;
P = 0.002). However, they found no differences in detection or man-
agement of screened conditions, symptom ratings, and quality of life
between groups. Interestingly, control patients reported more medi-
cation changes than intervention patients (29 vs. 15%, respectively;
P = 0.03). Future studies will need to examine the effects of Internet
coaching on adherence to treatment.



10 Adherence to Treatment for Depression 253

Summary

Adherence to depression management in primary care is important not
only to improve mood but also to enhance outcomes of comorbid med-
ical illnesses and overall functional status. At an individual patient
level, several approaches may improve depression care adherence,
including establishing an “active care partnership” between clinician
and patient (see Table 10.1). In this model, the clinician provides
psychoeducation about depression and its treatment, helps the patient
generate pros and cons of antidepressant treatment, and engages the
patient in shared decision-making. At the level of clinic management,
patient adherence to recommended depression treatment will be facil-
itated if clinicians use standard tools for tracking clinical outcomes.

Table 10.1 Strategies to improve antidepressant medication adherence in
primary care

1. Develop a strong therapeutic alliance and active care partnership with the
patient (“I can’t do it without you!”)

2. Avoid asking or telling the patient he/she is depressed. Rather, wonder
about depression as a contributing factor

3. Assess with a screening tool (PHQ-2 or PHQ-9), identify patient’s
symptom profile, and provide education about depression as a treatable
disorder

4. Provide antidepressant medication education and explain anticipated
outcomes of treatment; actively instill hopefulness

5. Discuss antidepressant treatment pros and cons, elicit any stigma, social,
and financial issues, and address fear of dependence and side-effect
concerns.

6. If patient agrees, provide close follow-up: Schedule a 4-week return visit,
ask the patient to contact you with any questions or concerns that may
occur between appointments

7. If patient expresses reservation about initiating antidepressant treatment,
provide close follow-up (same as above), express your concern about the
patient’s health and well-being, and encourage further discussion at the
4-week return visit.

8. At the beginning of the return visit, screen for non-adherence, readminister
the tracking tool (PHQ-9) to evaluate response to treatment, review goal of
symptom remission, and facilitate treatment planning and informed
decision-making by the patient

9. Focus on short-term goal (symptom remission), address continuation
treatment when depressive symptoms are in remission
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Finally, at an overall systems level, adherence will improve if mental
health care is integrated into the primary care setting.
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Chapter 11
Adherence in the Treatment of HIV
and Other Infectious Diseases

Karen Moore Goldstein

Over the last decade, survival in patients with human immunodefi-
ciency virus (HIV) has lengthened dramatically due to improvements
in the robust options for antiretroviral therapy (ART) [1]. Clinicians
caring for HIV-positive patients now face many of the same challenges
encountered by those with other chronic conditions (e.g., cardiovas-
cular disease, complications from diabetes, aging) [2]. One particular
issue that plagues all clinicians caring for patients with chronic dis-
eases is how to promote optimal adherence to prescribed treatment
over time. Adherence to treatment for HIV has some unique features
that make its assessment and measurement challenging. In this chap-
ter, we will review the ways in which this disease differs from and is
similar to other chronic diseases. Lastly, we will identify methods and
techniques that clinicians may use to enhance adherence among indi-
viduals with HIV. Of note, we will be specifically focusing on issues
pertaining to the treatment of HIV in the USA.

HIV-positive patients who do not take their antiretroviral ther-
apy (ART) as prescribed run the risk of poor clinical outcomes. The
connection between non-adherence and poor virologic outcome is
clear. Current Department of Health and Human Services (DHHS)
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guidelines recommend virologic suppression to maximal levels for
an indefinite time period [3]. Patients who demonstrate measurable
viral loads have lower levels of adherence [4] and those patients
who exhibit non-adherence are at greater risk of virologic failure
[5]. Conversely, those who report 100% adherence are more likely to
achieve virologic suppression [6]. In the long term, non-adherence is
also related to immunologic outcome; however, the response in CD4
count measurements often takes longer to manifest [7].

One major difference with HIV from other non-infectious chronic
diseases is that non-adherence jeopardizes more than the patient’s
health during the period of non-adherence; it can also decrease treat-
ment options for the future. While the pattern of adherence that leads
to a lack of viral suppression may have differences from that which
leads to viral resistance [4], it is clear that adherence levels are related
to both. At one end of the spectrum, a fully adherent patient will be
able to suppress viral replication and decrease the risk of viral muta-
tion and subsequent resistance development. Similarly, a patient who
is completely non-adherent is less likely to develop resistance due
to the lack of drug-induced selection pressure, which allows for the
predominance of a wild-type virus of generally superior replication
capacity. It is the patients who are partially adherent (i.e., those who
take their medications intermittently) who are at greatest risk for devel-
oping resistance as they have enough drug present to select for resistant
virus, but not enough to suppress replication [8] (see Fig. 11.1). Vrijens
(2005) describes this as the “critical concentration zone” when drug
levels are low enough to allow for viral replication but high enough to
exert selection pressure [9]. The added danger is that non-adherence
to one ART regimen can send patients into a self-destructive spiral;
missed dosages lead to resistance that in turn can force a patient to
move onto a more complicated and costly regimen with increased bar-
riers to adherence and lead to subsequent further failures down the
road [10].

Poor adherence jeopardizes not only the individual patient’s future
treatment options, but, potentially, also the options for others in the
community. Because virologic resistance is transmissible as long as
it does not compromise viral fitness [11], one person’s resistance to
certain antiretroviral therapy can be transferred to another through
infection and thus limit the newly infected patient’s options for initial
and subsequent treatment. This risk has been confirmed by the increase
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Fig. 11.1 Relationship between adherence and the development of resistance.
Reproduced with permission from [8].

of newly infected patients in the USA exhibiting ART resistance at
baseline testing [12, 13]. So, the development of virologic resistance
is both an individual-level and population-level danger.

Gaps in adherence can also lead to poor clinical outcomes in HIV-
positive individuals. Hogg et al. found that patients with less than
75% adherence in the first year of therapy had higher morality rates
[14]. Evidence borne from treatment interruption trials revealed that
patients who stopped their ART at specified immunologic cutoffs were
more likely to experience disease progression and mortality [15, 16].
So, even though patients who stop their medication altogether may
not develop viral resistance due to their non-adherence, their overall
clinical course is likely still to suffer. Further evidence exists from
patient-initiated “drug holidays” of greater than 48 h which have been
shown to correlate with the development of major mutations confer-
ring interclass cross-resistance [17]. At this point, planned treatment
interruptions or “drug holidays” are not recommended [3].

One important variable of the impact of adherence on ART is
the strength and ability of a particular regimen to prevent resistance
development, known as the forgiveness of a regimen. Forgiveness is
governed by the interplay between the genetic barrier, the pharma-
cokinetics, and pharmacodynamics of the different drugs. In general,
higher and more consistent adherence to ART leads to better viro-
logic suppression and CD4 response [6, 18, 19]; however, some



262 K.M. Goldstein

ART medications are recognized to have higher genetic barriers to
the development of resistance and thus subsequent virologic fail-
ure [20]. The reverse is also true; older generation non-nucleoside
reverse transcriptase inhibitors (NNRTIs) (i.e., efavirenz, nevirapine)
are susceptible to complete resistance with the development of one
mutation and thus have a low genetic barrier [8]. To make this more
complicated, NNRTIs have longer half-lives such that discontinua-
tion of combination regimens containing NNRTIs and a nucleoside
reverse transcriptase inhibitor (NRTI) backbone, which have shorter
half-lives, can lead to inadvertent NNRTI monotherapy and sub-
sequent viral resistance [10]. However, ritonavir-based boosting of
protease inhibitors enhance their genetic barrier to resistance (e.g.,
darunavir/norvir, atazanavir/norvir); thus, multiple genetic mutations
are required to confer resistance to boosted PI-based regimens, and
patients may get away with a lower level of adherence without the
development of resistance [4, 21].

Thus, the consequences of suboptimal adherence in the treatment of
HIV with ART are potentially dire and always complicated. It is imper-
ative that HIV providers develop an understanding of adherence, from
barriers to adequate adherence, to methods of assessment, to adherence
promotion interventions among their patients.

Prevalence of Non-adherence to ART Medication

Average prevalence of adherence to ART in HIV-positive populations
has been described in observational studies and clinical trials as rang-
ing from 63 to 86.7% [5, 21–27] with approximately half of patients
taking all their medication appropriately and on-time [19]. Others have
measured adherence by the frequency of missed doses noting that up
to one third of patients report missing at least one dose in the previous
5 days [28]. Some have noted that this level of adherence is higher than
what is generally seen in other chronic conditions [23]. Regardless of
how it is defined, evidence supports the fact that adherence to ART is
not perfect.

Given this imperfect and wide range of ART adherence, one needs
to know if the healthcare system is doing “enough”. In general, the



11 Adherence in the Treatment of HIV and Other Infectious Diseases 263

conclusion is that evidence indicates that the majority of patients have
suboptimal adherence [22]. Most adherence studies use a reference
cut-off of 95% or greater adherence as the level which is necessary
for viral suppression [24]. Of note, these data were derived from HIV-
infected patients many of whom experienced NNRTIs, receiving a
non-boosted PI-based regimen, primarily nelfinavir. Others suggest
that patients with undetectable viral loads (defined as <400 or <50
depending on the study) tend to have adherence ranging from 82 to
93% [4, 23]. Differences in noted levels of adherence required may
be due to differences in study design, patient population, ART used,
and study duration [7]. As noted previously, others have suggested that
lower levels of adherence may be sufficient for virologic suppression
when using newer, more potent regimens [4, 21]. While in general it
seems that higher levels of adherence are best, it does appear that incre-
mental increases in adherence below the highest cut-off of 95% are still
associated with improved virologic control [27]. So, the ideal level of
adherence for various regimens of ART remains undetermined and is
information which is desperately needed [9].

As with therapies for other chronic conditions, adherence or non-
adherence is not a dichotomous condition [9]. Adherence to ART has
been described to be highest at initiation of therapy and deteriorates
over time with treatment fatigue [4, 6]. Consequently, adherence sup-
port is required over the life of an HIV-positive patient and must be
able to meet the changing needs of that patient overtime [29]. In order
to provide that comprehensive care, it is important to understand the
barriers that can compromise patient adherence.

Barriers to Adherence HIV Treatment

In considering adherence to ART, it is important to recognize common
barriers to adherence in the HIV-positive population. Barriers can be
thought of as being specific to the patient, the regimen, the provider,
and the larger system in which ART is being prescribed and taken.
Perhaps the easiest way to start to understand patient-specific barriers
to ART adherence is through a review of patient reports on why they
missed taking their medications.
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Commonly cited reasons for missing medication include being busy
or forgetting, being away from home, having a change in routine,
stressful life events, confidentiality concerns, and running out of medi-
cations [4, 6, 22, 24, 28, 30]. Problems specific to particular regimens,
for example having too many pills, confusing dosage instructions
(i.e., dietary restrictions), and drug toxicity, tend to be less com-
monly cited reasons for missing medications [22, 28, 30]. Patients
also report that lack of “readiness” to start taking medications on a
regular basis at time of ART initiation can lead to poor adherence
[31].

Other patient-specific factors found to be associated with non-
adherence include non-white race [6, 23, 24], lower educational
attainment [23, 32], psychiatric comorbidity [17, 24, 28], and active
drug and/or alcohol use [22, 33, 34]. Conversely, increased adher-
ence was associated with use of more adherence aids [23], and older
age [24, 27, 35]. While various markers of socioeconomic status
are found to have positive associations to adherence in some studies
[23, 24, 30, 32], a recent systematic review was unable to find con-
clusive evidence establishing a relationship [36]. Finally, some data
suggest that the particular patient-specific factors that determine an
individual’s adherence experience may change over time [6], such
that pill burden might be important at the initiation of therapy while
forgetting to take the evening dose of a medication may be more impor-
tant in later years of treatment. Of note, gender and length of time
since infection have not been found to be associated with adherence
[30, 37].

Regimen-specific barriers to adherence have long been a concern in
the treatment of HIV, specifically the complexity of the regimen and
its side effects. Early in the era of ART, there were significant and
often overwhelming pill burdens – up to 20 pills per day. Adherence
studies conducted in the setting of these more complicated regimens
often focused on complexity of the regimen, food restriction, pill bur-
den, and dosing frequency as reasons for missing medications [30, 38].
Today, recommended first-line regimens range from 1 to 6 pills per
day [3]. The advent of better tolerated drugs, fixed-dose combina-
tions, and ritonavir-based boosting of proteases enables clinicians to
design simple, well-tolerated, and compact regimens that facilitate
adherence and enhance virologic success [39]. Likewise, side effects
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of earlier ART regimens included prohibitive amounts of diarrhea,
nausea, neuropathy, and more serious complications such as lactic aci-
dosis or hepatitis. Current regimens are much better tolerated and less
toxic; however, certain patients may have side effects that are both-
ersome enough to discourage regular adherence. Regardless, patients
who experience adverse reactions to medications [5, 28, 40] or who
perceive side effects of ART to be a significant problem [38] are less
likely to be adherent. In qualitative studies of patients with 100%
adherence, the ability to integrate the taking of a regimen, regard-
less of the complexity, into a daily routine was found to be the most
important factor to successful adherence rather the total pill burden
[28, 31].

Clinician-specific barriers to adherence add a third layer of chal-
lenges. Current recommendations encourage clinicians to factor in
patient readiness to take daily medication while determining when to
initiate HIV treatment; this acknowledges that inconsistent adherence
by ambivalent or unready patients can compromise future regimens
[3]. While this is an important and reasonable recommendation, there
is the potential for prescriber bias when assessing patients for treat-
ment readiness if the provider has misinformed perceptions of which
patients are likely to be adherent. Support for this potential mis-
judgment can be found by data suggesting that physicians misjudge
patient adherence to ART from 41 to 76% of the time [24, 41]
and that they underestimate adherence from 39 to 51% of the time
[24, 26]. Beyond provider’s impressions of patient adherence there
is also suggestion that the physician–patient relationship itself can
influence adherence, as patients who have greater trust in their clin-
ical provider have been found to be more adherent [23, 31]. In
addition, the quality of communication between patient and provider
is essential to better adherence [42]. Greater physician experience
with treating HIV-positive patients may also be related to improved
adherence [27].

Finally, barriers to adherence for HIV treatment should be consid-
ered in the larger societal context. The HIV epidemic in the USA
is predominant in vulnerable populations from men who have sex
with men (MSM), intravenous drug users (IVDU), homeless, and
increasingly in low-income African American populations [1]. Issues
of unstable housing [43, 44] and transitions from recent incarceration



266 K.M. Goldstein

[45, 46] can also impact individual’s adherence and clinical outcome.
In addition, recent evidence suggests that some of the most vulnera-
ble populations (e.g., young, female, African American, those without
private insurance) are also more likely to discontinue a newly started
ART regimen within the first year [47].

ART Medication Adherence Assessment

Timing is critical to adherence assessment in ART. It is impor-
tant to identify potential barriers to adherence before starting ART
in addition to ongoing monitoring of adherence once therapy has
begun. Routine assessment of medication adherence is recommended
even for patients whose adherence has been demonstrated to be
excellent [42]. It is recommended that, when possible, barriers to
adherence such as those described above can be addressed or consid-
ered prior to initiating therapy [3]. Rather than waiting for virologic
failure to occur, monitoring adherence before viral rebound occurs
creates an optimal time for intervention [10]. This approach is sup-
ported by the finding that adherence tends to be greatest at initiation
of ART and wanes over time [4, 6]. If virologic failure can be
avoided through improved adherence and prevention of resistance
development, then patients can avoid heading down the “downward
spiral” of increasingly complicated and burdensome regimens [10].
Because personal attributes are not consistently effective predictors
of non-adherence [37], it is critical that HIV providers have other
means of identifying which patients may need additional adherence
support.

Measurement of adherence to ART in HIV-positive patients is
performed using many of the same methods outlined in previous
chapters – including indirect measures such as self-report [5, 6, 17,
19, 41], announced and unannounced pill counts [25, 26], pharmacy
refill patterns [27, 48], and electronic medication caps (i.e., MEMs)
[4, 22, 24, 33], as well as direct measures such as therapeutic drug
monitoring. Given that most of these methods were reviewed in detail
previously, here we will focus on HIV-specific adherence assessment
techniques.

Two methods that are novel in HIV adherence are the CASE
adherence index and pill recognition charts. Both of these methods
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were designed for use in the clinical setting, when time and practical
limitations are driving forces. The CASE adherence index is a variation
of self-report in which the clinician (or other designated individual)
asks the patient a series of three questions (see Table 11.1) with set
answers that correlate to a sum score. This index correlates strongly
with three variables: a standard 3-day self-report tool, measures of HIV
viral load, and CD4 count [49]. As with all self-report methods, there
is some danger of patients becoming desensitized over time to the tool
and the potential for social desirability bias [10, 50]; however, it is
easily incorporated into clinical practice and gives a framework for
adherence review at every visit [51]. Furthermore, self-reported med-
ication adherence is consistently found to be a significant predictor of
virologic outcome [6, 52].

Table 11.1 CASE adherence index questionnaire

1. How often do you feel that you have difficulty taking your HIV medication on
time? By “on time” we mean no more than 2 h before or 2 h after the time
your doctor told you to take it.
a. 4 = Never
b. 3 = Rarely
c. 2 = Most of the time
d. 1 = All of the time

2. On average, how many days per week would you say that you missed at least
one dose of your HIV medications?
a. 1 = Everyday
b. 2 = 4–6 days/week
c. 3 = 2–3 days/week
d. 4 = Once a week
e. 5 = Less than once a week
f. 6 = Never

3. When was the last time you missed at least one dose of your HIV medications?
a. 1 = Within the last week
b. 2 = 1–2 weeks ago
c. 3 = 3–4 weeks ago
d. 4 = Between 1 and 3 months ago
e. 5 = More than 3 months ago
f. 6 = Never

Total >10 = good adherence; <10 = poor adherence

From [49]



268 K.M. Goldstein

Pill recognition charts are similarly practical for use in everyday
practice, can be easily assembled, and are best made without names
attached (see Fig. 11.2) [51]. Patients can be asked to identify their
medications in a limited time interval, and successful rapid identifica-
tion may be as accurate as other methods of self-report. Support for
this type of adherence measurement comes from patient reports that
they are not always able to recall the names of medications that they
were taking, but that were better able to provide physical descriptions
[28]. Visual identification has been used successfully in other measures
of adherence [41].

Fig. 11.2 Pill recognition chart. Permission for use given by Dr. Karam Mounzer

Therapeutic drug monitoring offers adherence assessment value
that is similar in principle with ART treatment to other medications
for chronic diseases. HIV drug monitoring is not currently recom-
mended for routine use in clinical practice [3] due to limitations of
access to the laboratory test, lack of standardization, and cost [50].
Drug monitoring has the advantage of being the only direct adher-
ence monitoring method and can be useful for monitoring toxicity,
especially in populations with altered pharmacokinetics such as preg-
nant women and patients with hepatic dysfunction [3, 50]. It has been
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used in research settings and may eventually be relevant to the practice
setting, in particular in the management of patients with multidrug-
resistant virus [53]. An upcoming Cochrane Collaboration review on
this topic may lend additional insight into the appropriate role of this
type of monitoring [54].

In addition to drug-level measurement, side effects of ART allow
for alternative laboratory markers of adherence. For example, zidovu-
dine and stavudine cause marked macrocytosis at therapeutic levels
[55]. Similarly, the protease inhibitor atazanavir causes elevations of
indirect bilirubin in a majority of patients at therapeutic doses [56].
Petersen et al. analyzed the bilirubin levels in 134 patients who were
newly initiated on atazanavir and found that an absolute increase in
bilirubin of 1.1 mg/dl predicted viral suppression, and presumably
adherence, with a positive predictive value of 85% and a negative pre-
dictive value of 63% [57]. While this approach requires additional data
to support its regular use, it is possible that alternative and potentially
cheaper methods of laboratory monitoring to therapeutic drug levels
may be available.

As with measurement of adherence in other settings, a common
clinical challenge is finding a tool that is effective, economical, and
feasible in a busy clinical setting. One consideration is choosing
who should be performing the chosen assessment (i.e., clinician, non-
clinical assistant, or self-administered) and whether or not it should
coincide with the clinical visit at all. It remains clear that discus-
sion of adherence that starts before initiation of ART and continues
throughout treatment is essential for optimal clinical outcomes. Some
would also suggest that no one measure of adherence is sufficient
and that when possible, multiple methods should be used [50, 58].
Composite measures of adherence that combine various methods for
adherence measurement have also been promoted, though primarily in
the research setting [50].

Methods of ART Adherence Promotion

Multiple reviews have examined previous adherence interventions for
ART in HIV-positive populations [29, 37, 59–62]. These reviews,
especially those published in the early 2000s, have noted significant
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limitations of the available collection of adherence studies citing
methodological weaknesses [60, 62], heterogeneous methods, small
sizes [37], and generally underpowered designs [37]. While adherence
interventions do appear to be effective, the effect sizes are generally
small with respect to measured adherence [61], and there is minimal
evidence to support an improvement in virologic control [59]. Despite
these noted limitations, there are a few themes to the successful
interventions.

One successful approach to adherence interventions is the targeting
of practical medication management skills and providing supplemen-
tal resources [60]. The teaching of these basic skills is generally
taught through various educational programs. Certain characteristics
of these instructional programs seem to be important. For example,
it appears that educational programs are more likely to be successful
when conducted on an individual basis [35, 60] versus in a group set-
ting [63–65]. One advantage of one-on-one programs is that they can
be adapted to the needs of the individual [66]. Instructional methods
for educational programs have included motivational interviewing [67,
68], knowledge acquisition [35, 69], self-efficacy training [35, 40, 69],
and supplementary counseling [70]. Furthermore, not all instruction
needs to be done in the clinic setting. Another promising tactic for
management skills includes telephone behavioral support provided by
registered nurses with opportunities for patients to ask questions about
how to take their medications [71]. Finally, there is also evidence that
interventions in general with longer durations (at least 12 weeks) are
more likely to see a significant improvement in adherence rates than
those of shorter duration [59, 60, 65, 69, 72].

In addition to the instructional component of medication man-
agement skills, there are tangible supports that can supplement this
adherence promotion. One example is the use of reminder devices,
which alert patients when they are supposed to take their medica-
tions. Such devices have shown promise and may be a simple, but
effective solution for those patients who identify “forgetting” as a
common reason for missing their medications. Numerous mecha-
nisms exist for reminding patients to take their medications, including
online pager systems [73] and programmable portable alarms [72, 74].
Reminder systems may be particularly helpful early on in the course
of treatment [31] and for those with known memory impairment [74],
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though they may not be sufficient for long-term adherence promo-
tion [72], especially for those with preexisting adherence problems
[73]. However, despite the inherent appeal of such interventions, a
recent systematic review of both published and unpublished studies
of electronic reminder devices found that overall evidence was insuf-
ficient to support their widespread use in adherence of ART at this
point [75].

Another ART adherence support tool is the use of pillbox
organizers, something common to the treatment of multiple chronic
diseases. They are cheap, easy to obtain, and can be used for treat-
ments for multiple conditions simultaneously. Petersen et al. found
support for the use of basic pillbox organizers in an urban, poor
population and estimated an approximate $19,000 per QALY for the
$5/month organizers [76]. A recent comparison of methods for pre-
scription refills found that mail ordering and pharmacist-dispensed pill
organizers were associated with improved adherence over pharmacy
pick-up [48]. One significant limitation is that it requires someone to
place the medication in the organizer (e.g., family, pharmacist, or clin-
ician) or that the patient has a high level of cognitive function to use
the organizer correctly on his or her own.

Beyond the way that adherence is promoted, there is evidence
that certain groups can benefit most from such interventions. Amico
et al. found that studies implemented in populations with known
or anticipated problems with medication adherence had significantly
larger intervention effect size [61]. While targeting those at risk for
non-adherence may prove to be a successful strategy, it appears that
targeting of marginalized populations is not a productive approach
[60, 65].

An entirely different approach to the promotion of adherence to
ART is through directly observed therapy (DOT) or modified DOT.
While there has been extensive experience with DOT in the treat-
ment of tuberculosis, its use in the treatment of HIV is still being
explored. Clear differences between these diseases make the use of
DOT non-parallel in these situations. For example, TB patient need to
be chemically quarantined while HIV patient do not; and anti-TB med-
ications make the patient noninfectious rapidly whereas HIV treatment
is life-long [77]. However, there is some evidence of success in certain
subpopulations. In particular, situations that include close proximity
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of patients to health-care workers [77] seem to have greater success
and feasibility. Examples such as prisons [78, 79] and methadone clin-
ics [80] in particular have had good outcomes as have those targeting
specific populations, such as inner city drug users [81]. While DOT is
not likely to be a reasonable option in most other settings, it is possible
that either a modified version of DOT or a short duration of DOT might
be successful [77]. Increasing numbers of accepted regimens that are
once-daily may renew interest in this strategy, especially during the
induction phase of antiretroviral therapy.

Despite these helpful findings, there are some unresolved questions
about adherence interventions. Some have suggested that interventions
targeted at maintenance of adherence should be different than efforts
targeted at patients initiating ART or changing to a new regimen [61].
Furthermore, to be optimally successful, interventions would ideally
simultaneously address multiple determinants of non-adherence [29].
There are a few groups that have attempted this multifaceted approach
with some success [72, 82]. Another common question that remains
unanswered is who should be performing the intervention and whether
some individuals (pharmacists, clinical providers, or others) are best
positioned for this task [60]. Finally, it is also worth noting that many
of these studies used the cut-off of 95% adherence as the threshold for
a successful intervention. If, as discussed previously, virologic con-
trol and successful clinical outcomes can be achieved through slightly
lesser degrees of adherence, then perhaps the data supporting these
adherence interventions would be more convincing.

Different adherence interventions can vary in intensity from
demanding for both provider and patient (such as DOT) to passive
for all involved (reminder devices). The lack of a universal “gold stan-
dard” for adherence promotion could be addressed by the development
of a spectrum of interventions suitable to individual level needs over
time, in research settings and in resource-poor settings, respectively
[58, 61]. An understanding of case-specific barriers to adherence can
allow for appropriate matching of suitable interventions to particular
patients [10]. By using the information one knows about the barriers to
adherence for a particular patient or patient population, one can make
some choices about which adherence-promoting intervention may be
most useful. One suggested way of matching of an adherence method
to specific barriers to adherence is shown in Table 11.2.
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Future Directions and New Technological Advances

While many existing adherence interventions are effective, there is
always room for improvement, especially in the development of acces-
sible and inexpensive methods that are readily applicable to the clinic
setting. One possibility is the use of mobile phones as a medium for
adherence reminders and support. Given their ubiquity across race and
social class, they could overcome fears of being exposed by the bulkier
and more obtrusive reminder devices and could allow for more sophis-
ticated messages in different languages [75]. There is distinct appeal
to this approach, though the reality of intermittent connectivity of per-
sonal mobile phones of some patients due to financial limitations may
pose challenges to this approach. Another possibility is the use of the
internet as a mechanism for promoting adherence. Early use of online
paging systems has shown promise [83] and could likely be com-
bined with mobile phones rather than pagers. Alternatively, the use of
audio-computer-assisted self-interviewing (audio-CASI) has been suc-
cessful in improving self-reported risk behaviors [84] and measuring
adherence [41], and the use of online or computer-based adherence
promotion programs might be an option to reach additional patients
without time constraints or office-based limitations.

In addition to improving adherence interventions, work is also
underway to develop newer treatment options that are more forgiving
due to higher genetic barriers. This sort of compensation would com-
plement behavioral interventions, especially for those with adherence
in the particularly dangerous range for resistance development. Some
have also suggested that alternative methods of medication delivery,
for example, implantable/depot formulations [9], would be helpful to
overcome patient adherence problems stemming from the forgetting
of intermittent dosages. However, these sorts of medication delivery
modes require a degree of chemical stability and a safe way to deal
with toxicity if it occurs that do not currently exist.

Clinical and Policy Implications

The importance of adherence in the treatment of HIV cannot be over-
stated. The development of resistance on the individual level can be
personally devastating with consequences ranging from increasingly



11 Adherence in the Treatment of HIV and Other Infectious Diseases 275

complex and burdensome regimens to limited or absent treatment
options. Fortunately, with the recent development of new generations
of existing classes (darunavir, etravirine) to new classes of ART alto-
gether (integrase inhibitors, CCR5 inhibitors), it is currently rare for
a patient to be without treatment options that could lead to virologic
suppression [53]. However, the impact of non-adherence is felt not just
on the individual level.

Virologic resistance that does not compromise viral fitness (e.g.,
K103N associated with NNRTIs or Q148H/KR + G140S associated
with raltegravir) is transmissible from person to person [11] and there-
fore can become a population-level threat if increasing numbers of
patients are developing resistance due to non-adherence. Not only does
non-adherence put patients at risk for development of virologic resis-
tance, but non-adherence is also coexistent with higher viral loads [5].
Higher viral loads are the most important risk factor for increased
transmission of the HIV virus [85] and so patients who are non-
adherent are potentially jeopardizing the population at-large. Evidence
suggests that increasing proportions of new infections in the USA are
with drug-resistant virus [12]. Recent data from a cohort in New York
City suggest that prevalence of transmitted resistance has increased by
10% from 1995 to 2004 [13]. Given this increased prevalence of resis-
tant virus in newly infected patients, current guidelines recommend a
baseline resistance test upon entry into care [3]. Focusing on adherence
strategies and the prevention of resistance development may decrease
opportunities for development and spread of multidrug-resistant virus.

Cost-effectiveness analyses are still in development for adherence
interventions in HIV-positive populations. Logically, one could sup-
pose that effective interventions could allow patients to remain on
earlier, more effective and less expensive regimens for longer and
defer use of costly and cumbersome regimens [86]. Goldie et al. cre-
ated a simulation model which showed that an adherence interventions
decreasing virologic failure by 10–20% would likely be cost-effective
at the standard marker of $50,000 per QALY and that even expen-
sive interventions in populations with advanced disease and those with
lower baseline levels of adherence would be cost-effective [87]. One
recent study found a cost of $14,100 per QALY gained with a home
nursing intervention which led to improved self-reported adherence
and overall improved survival [86]. These findings support the idea
that effective adherence interventions could be cost-effective.
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Issues of cost are especially important in resource-poor areas that
are affected by the HIV epidemic. This is particularly true in develop-
ing countries, but is also a challenge domestically. As noted previously,
issues of income, homelessness, and access to insurance are common
themes in the US HIV epidemic [1, 47], with suggestions that hos-
pital costs are higher in certain vulnerable populations [88]. The cost
of care provision for HIV-positive patients has become an important
theme [89] and varies significantly [88]. Wait lists in certain states
for publicly funded ART have posed significant challenges to access
to standard of care for many patients without private health insurance
[90, 91]. Efforts to improve adherence could have considerable impact
on national funding needs for individual clinical care through avoid-
ance of more complicated regimens and, on the population level, by
preventing the development and spreading of multidrug-resistant virus.

Other Infectious Diseases

Tuberculosis

While the annual incidence of tuberculosis has started to decline since
a peak in 1992, it is still a disease that plagues public health officials
in the USA with a case rate of 4.4 per 100,000 in 2007 [92]. Official
recommendations for the treatment of TB include the administration
of multiple medications requiring dosing multiple times per day for at
least 6 months [93], thus presenting potential challenges to adequate
adherence. Adherence to treatment for tuberculosis (TB) carries some
similarities to HIV in importance and challenges. Both are infectious
diseases that require treatment with combination therapy and both have
the potential to develop resistance to standard medications in the set-
ting of poor adherence which can then be transmitted to others [77] and
are ultimately costly to society [94]. One significant difference is that
the fast replication rate of HIV (around 10 billions copies per day),
combined with the high error prone rate of the reverse transcriptase,
generates a multitude of quasi-species of viral particles that are a fertile
ground for selecting resistance under the selective pressure of a single
antiretroviral agent. In contrast, infectious agents like Mycobacterium
tuberculosis have a longer generation time, a lower mutational rate,
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thus are slower to develop resistance [77]. Nevertheless, with a high
transmission rate, resistant strains of Mycobacterium tuberculosis tend
to have serious epidemiologic consequences.

Adherence to TB treatment is suboptimal, especially across high-
risk groups [95], and non-adherence to anti-TB therapy correlates
with poor clinical outcome [96]. Identification of barriers to adher-
ence is also a recommended part of the patient-centered approach to
TB treatment [97]. However, particular risk factors for poor adherence
to TB therapy are inconsistent [95] though substandard housing and
substance abuse have been reported [96, 98].

As with HIV, adherence to anti-TB therapy has used multiple
mechanisms of patient support. Pozsik et al. [99] reported successful
methods of promoting adherence to anti-tuberculosis therapy as used
in South Carolina and New York in the late 1980s and early 1990s.
They report a spectrum of support ranging from incentives (i.e., tangi-
ble items like food and clothing), enablers (i.e., free transportation),
free medication, coordinated alcohol and drug-treatment programs,
directly observed therapy (DOT), as well as involuntary commitment
to inpatient treatment for those patients with histories of repeated non-
adherence. South Carolina noted an increase in overall completion of
anti-tuberculosis therapy from 93.9 to 96.5% and a decrease in new
cases per year from 593 to 410 using these strategies. Cost of these
interventions ranged from $0.95 to $20 for incentives/enablers, to $653
per patient for DOT, and up to $66,000 per patient for commitment
to inpatient management [99]. Incentives and enablers have also been
recommended in national guidelines [97], including supplementation
with special efforts to reach isolated populations [94]. A recent system-
atic review of trials largely in developing countries found use of late
patient tracers (mechanisms for finding patients who do not complete
treatment) and various reminder systems also to be useful [100].

DOT has become the cornerstone in optimizing adherence to anti-
tuberculosis treatment, especially for those patients who are thought
to be at highest risk for non-adherence and greatest risk for infection
transmission [101]. While national guidelines advocate using the least
restrictive method of adherence promotion needed to achieve success-
ful eradication of disease, the use of DOT should be considered in
every patient and is the preferred method of adherence assurance ini-
tially [97]. One aspect of anti-TB therapy that makes it amenable to
DOT is that there is some flexibility in dosing allowing for larger doses
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given less frequently than daily [9]. Often, the term DOT refers not
only to the actual supervised consuming of anti-tuberculosis medica-
tions, but a comprehensive strategy to support adherence that includes
such activities when needed [102]. Free DOT provided on the local
health department level has been shown to be feasible as well as effec-
tive in decreasing rates of TB resistance and treatment failure [103].
A study of 372 cases of culture-positive tuberculosis treated in San
Francisco between 1998 and 2000 found that patients treated with
DOT were significantly more likely to achieve cure and less likely
to die of tuberculosis than those treated by self-administered therapy
(SAT) [101]. Despite widespread enthusiasm and recommendations
for this approach to treatment of TB, some have questioned whether
or not there is sufficient randomized controlled trial data to justify this
level of support [102].

More extreme measures of TB control have been used in the past,
but thankfully today involuntary hospitalization has been used rarely
to ensure adherence to treatment and is only used when less restrictive
measures have failed [97].

Bacterial Infections

Compared with treatment of HIV and TB, limited data exist about
patient adherence to antimicrobial regimens. Some fundamental dif-
ferences exist with treatment for bacterial infections. The majority
of bacterial infections tend to be more forgiving than HIV infection,
primarily because the host immune system plays a critical role in
containing the infection and because antimicrobial therapy enhances
its eradication from the host. In addition, most infections and con-
sequently the corresponding antibiotic course are short-lived, simple
to administer with predictable drug-associated adverse events. Certain
infections are less forgiving than others (e.g., infectious bacterial endo-
carditis and meningitis) in which case it is critical to maintain a
bactericidal antibiotic level at the site of infection. In these settings
adherence is paramount and usually achieved with intravenous therapy,
often in the hospital setting.

While many might suspect that symptoms from acute infections
would ensure that patients comply with clinician instructions for
antimicrobial treatment, this is not always the case. What data do
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exist, supports the idea that patient adherence to antimicrobial regi-
mens is generally suboptimal and tends toward underdosing [9]. Some
specific examples can be seen in the treatment of sexually transmitted
infections (STI) and other common infections.

In general, evidence from common outpatient infections such as
upper respiratory tract infections, Gonorrhea, Chlamydia, and uri-
nary tract infections suggests adherence is a significant problem.
Recorded adherence rates for STI treatment have been noted to
range from 25 to 63% [104, 105] and for other acute outpatient
infections from 55 to 60% [106]. Some suggest that adherence
to antibiotics for respiratory tract infections is greater than it is
for other infections and can approach 100% [107]. Patients often
over-report adherence to antibiotics. One study that compared self-
report of adherence to MEMs caps data found a drastic difference
with 91% of patients reporting taking all of their medication for
Chlamydia as directed as opposed to 16% recorded to have been fully
adherent by electronic data [108]. Unlike in chronic diseases, char-
acteristics of non-adherence behavior in short courses of antibiotic
treatment include the omission of single doses, premature discontinu-
ation, and alternate dosing frequency [106, 107]. Fewer measurements
of improper dosing schedule are available for antibiotics, but it is
noted that erratic dosing schedules can also cause treatment failure,
even if all prescribed doses are taken [108]. In fact, non-adherence
was found to be the most important risk factor of repeated infec-
tion in women with recurrent lower urinary tract infection receiving
chemoprophylaxis [109].

Common reasons for antibiotic non-adherence seem to be side
effects (especially gastrointestinal symptoms), dosing frequency,
length of treatment, and differing outcome expectations for acute
infections [106, 107]. Little conclusive evidence exists about how to
improve adherence to antibiotics. The use of pre-packaged blister cards
was found to improve adherence to treatment for sexually transmitted
infections and was acceptable to patients in one South African study
[110]. Other interventions, such as the use of follow-up telephone calls
from a community pharmacist to improve antibiotic adherence, have
been interesting but not particularly successful [111]. Finally, other
suggested strategies include sharing simple instructions about antimi-
crobial therapy which include information about adverse reactions
[106, 107]. Given the rise in resistant and serious community bacterial
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infections, such as methicillin-resistant Staphylococcus aureus [112],
it is clear that adherence to short-course antibiotic therapy is an
important area of discussion and deserves further exploration.

Summary

Adherence is particularly important in the treatment of HIV infection.
Not only does it correlate with clinical outcome in the short term, but
it can determine available therapeutic options and clinical outcomes in
the long term as poor adherence can lead to virologic resistance and
limited treatment options. Non-adherence to ART can be caused by
barriers on multiple levels from patient-specific (i.e., forgetfulness or
daily routine) to regimen-specific (genetic barrier of a given ART) to
provider-specific (quality of communication) or societal-specific (such
as inadequate housing). Furthermore, barriers to adherence for an indi-
vidual can change over time. Consequently, assessment of adherence
is important both at the initiation of ART and throughout the duration
of treatment, which, for most patients, is indefinite.

Assessment of adherence can be made through multiple mecha-
nisms, many of which are similar to those used with other chronic
diseases. The most common of these are measures of self-report, phar-
macy refill patterns, and MEMs. After adherence has been assessed,
particular methods for promoting adherence can be identified and
matched to the case-specific needs. An example of how to match
interventions for the particular needs of a patient was illustrated in
Table 11.2. Successful interventions for HIV adherence focus on
patient education of practical management skills, supportive tools, and
those that are conducted in the individual setting. Better adherence
results are also seen in those with known poor adherence at baseline.
Providers should factor in the needs of their patient population and
resources at hand to choose the best and most cost-effective options
available.

Adherence to medication is also important for other infectious dis-
eases. Anti-tuberculosis treatment poses similar challenges to adher-
ence as HIV. However, TB has a slower replication rate causing slower
accumulation of mutations and anti-TB treatment is notable for being
time limited (usually 6–12 months). Poor adherence is common and
resistance to anti-TB treatment is widely recognized as a public health
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threat. The mainstay of treatment for TB has been directly observed
therapy with adjuvant use of various enablers, incentives, and treat-
ment for coexisting diseases. There is significantly less information
available about the prevalence of adherence to antimicrobial therapy
for bacterial infections and how to improve adherence to this type of
treatment. What data do exist from sexually transmitted infections and
upper respiratory infections suggests that adherence is poor and gen-
erally overestimated. The recent increase in serious infections from
resistant bacterial strains, such as MRSA, implies a need for further
exploration in this area.
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Chapter 12
Adherence and Substance Use

A. Meade Eggleston, Jennifer L. Strauss, Vito S. Guerra,
and Patrick S. Calhoun

As reported in other chapters of this volume, the misuse of alcohol and
other substances can contribute to treatment non-adherence across a
range of medical and mental health service settings. In this chapter, our
focus is specific to non-adherence in the context of treatment programs
that directly target substance misuse and substance use disorders. In
such treatment settings, problems with adherence are prevalent and, as
elaborated below, significantly impact treatment outcomes.

There are notable interrelationships between alcohol and other drug
use disorders, which support reviewing them together [1]. Alcohol and
illicit drug dependence are treated in similar contexts and with similar
protocols, and treatment outcomes overlap considerably [2, 3]. While
nicotine dependence shares many features of other substance depen-
dence, treatment of nicotine dependence is far more likely to be time
limited and to occur in primary care contexts, with treatment attrition
rates significantly lower than those found in alcohol and other drug
dependence treatment. Thus, nicotine dependence is not addressed in
this chapter [2, 4]. Readers are encouraged to seek guidance from
Chapter 5.
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Problem Overview

Substance misuse and substance use disorders, which include sub-
stance abuse and dependence, are prevalent and damaging problems in
the USA. Substance abuse is characterized by recurrent substance use
resulting in failure to fulfill major role obligations at work, school, or
home; persistent or recurrent substance-related interpersonal, social, or
legal problems; and/or recurrent substance use in hazardous situations.
Substance dependence is characterized by impaired control over sub-
stance use, compulsive substance use, preoccupation with substance
use, withdrawal symptoms, and/or tolerance to the substance.

Fifty-two percent of Americans consume alcohol [5]. Of these,
22% exceed recommended limits (no more than one drink per day
for women; two drinks daily for men) [6] and are considered high-
risk drinkers because their alcohol consumption significantly increases
their risk of negative social and medical consequences. Risky drink-
ing (i.e., drinking above recommended limits) is a significant public
health problem and accounts for as much disability and mortality as
tobacco use and hypertension [7]. According to the annual National
Survey on Drug Use and Health, approximately 30.5 million people
12 years or older drove under the influence of alcohol at least once
in the previous year [8]. Alcohol consumption above recommended
limits significantly and negatively impacts risk for adverse medical
outcomes, including diabetes, hypertension, chronic pain, and various
cancers [9–12].

While risky drinking is more prevalent than alcohol use disorders
[13], as many as 9% of American adults who drink alcohol meet cri-
teria for alcohol use disorders. Five percent of those who drink both
exceed the recommended limits and experience some consequences,
but do not experience withdrawal or tolerance (formally diagnosed as
alcohol abuse). The other 4% drink heavily and nearly daily and have a
variety of symptoms including physiological dependence. These rates
of moderate and severe misuse correspond to past year alcohol abuse
and dependence rates, as per criteria set forth in the Diagnostic and
Statistical Manual of Mental Disorders, 4th edition [14]. These per-
centages translate into approximately 17.6 million adults in the USA
meeting criteria for an alcohol use disorder [15, 16].

Illicit substance use, including use of cannabis, cocaine, heroin,
and other drugs, is prevalent and problematic as well. Approximately
4.2 million Americans (2%) meet criteria for some other substance
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use disorder [15, 16]. Over 6% of individuals aged 18 years and
older report use of an illicit substance in the past month [17]. The
1988 National Household Survey on Drug Abuse found that nearly 28
million Americans aged 12 years or older, approximately one out of
seven Americans, used illicit substances at least once in the past year
[18]. While data suggest that marijuana is the illicit drug most com-
monly used, more than one million people reported “past year” crack
cocaine use and nearly 600,000 people reported past year heroin use.
Of note, there have also been increases in nonmedical use of prescrip-
tion drugs among young adults (18–25 years old), the reported rates of
use rising from 5.4 to 6.4% between 2002 and 2006 [8].

Like many mental and medical illnesses, prevalence of alcohol and
other substance use disorders varies according to gender, socioeco-
nomic status, and race, among other factors. Rates of alcohol and
other substance use tend to be higher among men than women [19].
Among both men and women, more individuals aged 25–34 years meet
criteria for alcohol and other substance abuse and dependence than
any other age group. Rates of abuse steadily decline after 35 years
of age [19]. Lower socioeconomic status is associated with increased
alcohol and other substance misuse and abuse/dependence across
populations [19].

Drinking habits and use of illicit drugs also vary according to race.
In 2000, reported use of illicit drugs in the past month was high-
est among American Indian/Alaskan Native populations (13%) and
individuals who self-identified as multi-racial (15%). Rates of illicit
drug use were similar among Caucasians (6%), Hispanics (5%), and
African-Americans (6%). Regarding alcohol use, an estimated 51%
of Whites, 42% of persons reporting more than one race, and 40% of
Hispanics reported drinking alcohol in the past month. Asians reported
both the lowest drinking rate (28%) and the lowest binge drinking
rate (12%) and American Indians/Alaskan Natives reported the highest
binge drinking rate (26%; note that 35% endorsed drinking in the past
month) [19].

Treatment Adherence

Researchers and clinicians have broadly defined adherence as the
“extent to which a person’s behavior coincides with medical or
health advice” [20, 21]. Adherence to pharmacological treatment,
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for example, is often defined in terms of whether or not a person
takes a prescribed medication at the correct dose on the correct
schedule; use of the medication can be gauged in a variety of
ways, including pill counts, monitoring devices on medication bot-
tles, self-reports, and plasma levels [22]. Adherence to psychosocial
treatments (e.g., individual, group, or family therapy), which comprise
the bulk of substance use treatment programs, can be more difficult
to define and assess reliably. Adherence to psychosocial substance
use treatment can be described vis-à-vis both (1) retention-related
factors (i.e., whether an individual remains in treatment) and (2)
treatment-specific factors (i.e., whether or not the patient performs
the tasks required by the treatment) [20]. Retention-related indica-
tors include the number of prescribed sessions attended, the frequency
of rescheduling, the number of sessions attended when intoxicated,
and the premature discontinuation of treatment (“dropping out”).
Examples of treatment-specific indicators of non-adherence include
failure to complete between-session homework assignments, fail-
ure to attend recommended Alcoholics Anonymous (AA)/Narcotics
Anonymous (NA) meetings, failure or refusal to bring spouse or family
for family therapy, and failure to provide requested breath/urine/blood
samples.

While there is consensus that the most important indicator of
adherence in substance use treatment is treatment attendance, high
attendance does not imply that patients have been fully adherent with
treatment. Indeed, multiple measures of both retention-related and
treatment-specific factors are needed to assess adherence in a treatment
trial. Unfortunately, the majority of substance use treatment research
has focused only on treatment retention, as defined above, with spe-
cific attention to dropout rates. Other aspects of adherence, such as
homework compliance, are rarely monitored or reported [20].

Prevalence of Non-adherence

There is a wide range of estimates of treatment retention in substance
use treatment. Substance use treatment researchers operationalize
treatment retention in different ways, making it difficult to directly
compare retention rates reported across studies [2, 23]. For example,
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some researchers consider leaving a program against medical advice
equivalent to expulsion from a program, whereas others distinguish
between these two types of discharges. Investigators sometimes col-
lapse total visits/sessions into “levels” of attendance (e.g., 1–5, 6–8)
when reporting retention rates. Others elect to report retention rates
without collapsing these data. Alternatively, investigators may elect
to operationalize retention in terms of the period of time (e.g., num-
ber of months) during which a patient remains in contact with the
program.

Against this backdrop of methodological variability, reported rates
of attrition in substance use treatment range from 25 to 90%
[23, 24]. The Substance Abuse and Mental Health Services
Administration determined that over half of patients admitted to addic-
tion treatment do not complete their intended treatment because they
leave against staff advice, are administratively discharged for various
infractions such as drug distribution within the program, or are trans-
ferred to other treatments [25]. Given that substance abuse is strongly
related to poor adherence, many psychotherapy trials for disorders
other than substance abuse actively exclude those with a substance
use diagnosis [20]. As reported in this volume, substance abuse is a
correlate of poor adherence in medical populations as well.

Consequences of Non-adherence

No matter how effective a treatment is, high rates of dropout will
mitigate against its success. In the substance abuse field, avail-
able treatments are often considered effective to the degree to
which they retain participants [20]. As common sense might sug-
gest, treatment adherence has positive effects on treatment outcome
[26–28]. For example, reductions in drug use among methadone-
maintained patients increase as treatment duration increases [2]. For
individuals in outpatient and long-term residential inpatient treat-
ment programs, overall and primary drug use appears to improve
incrementally with treatment duration until about one year [29].
More generally, reductions in drug use have a direct association
with time in treatment across a number of substance use treatment
modalities [29].
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Conversely, terminating treatment early has a clear negative out-
come in substance-abusing patients. Clinicians and researchers have
long acknowledged that high attrition significantly limits substance
abuse treatment effectiveness. Indeed, a review by Baekeland and
Lundwall, over 30 years ago, found that individuals who termi-
nated outpatient or inpatient alcoholism treatment early had worse
outcomes than individuals who completed treatment [23]. Substance-
dependent individuals who complete detoxification or comprehensive
treatment programs are more likely to remain abstinent from alcohol
and other drugs, have lower relapse rates, and report better psychoso-
cial outcomes, such as lower unemployment and arrest rates, than
treatment dropouts [2]. A notable exception to these findings is found
in the literature on methadone maintenance treatment; the relationship
between treatment completion and positive outcomes among those on
methadone maintenance becomes insignificant when length of stay is
controlled statistically [2].

Similar to findings examining treatment retention, the length of
stay or contact with a treatment program appears positively associated
with treatment outcomes. A large number of studies of both inpatient
and outpatient treatment programs document a positive relationship
between long-term outcomes and length of stay [23]. Moreover, indi-
viduals who leave treatment before at least six months of abstinence
or appreciable improvement are unlikely to maintain improvements
after treatment. On the other hand, 80% of outpatients with one year
of abstinence or appreciable improvements maintain these gains after
treatment [23].

Predictors of Good and Poor Adherence

In a review of the literature examining factors related to non-adherence
in substance abuse treatment, Carroll notes that investigators have per-
sistently focused on identifying patient characteristics associated with
poor adherence including age, gender, socioeconomic status, race, sub-
stance use factors, social functioning, and motivation. A brief review
of the findings in this area is presented below.

Age: The findings examining the relationship between age and
adherence in substance abuse treatment are mixed. The bulk of the
evidence, however, suggests that there is either no relationship or an
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inverse relationship between age and attrition, i.e., as age increases,
rates of attrition are lower [2, 23]. Reviews of the relationship between
age and adherence in this area suggest that any apparent relationship
between age and adherence is likely better explained by other age-
related factors such as substance use history, treatment history, and
social context [2, 23].

Gender: Findings are mixed regarding whether men or women
are more likely to stay in substance abuse treatment. Baekland and
Lundwall determined that gender was related to discontinuing alco-
holism treatment in nearly half (45%) of the studies they reviewed
[23]. In a more recent comprehensive review of both alcohol and
other substance abuse treatment, findings related to whether gender
was associated with attrition were also equivocal [2].

There is some evidence, however, that gender may moderate the
relationship between social and personality factors and attrition [2].
Research is consistent in the presence of differences in this regard,
although which factors and treatment modalities best or most reliably
predict retention and attrition among men and women is not straight-
forward. Like the measurement of adherence itself, each researcher
examines unique aspects of substance use, social functioning, per-
sonality, and other constructs such as years of drug use, treatment
episodes, treatment tenure, perceived pressure to attend treatment, cur-
rent use, history of incarceration, family history, and health beliefs.
Individual findings are thus difficult to compare and synthesize. In
a review of this work, Stark concluded that specific substance use
factors, personality, and social characteristics are generally stronger
predictors of treatment retention for men than for women [2].

Education and socioeconomic status: Generally, socioeconomic
status factors that provide resources to support treatment seeking and
attendance, such as adequate insurance and income, predict treatment
retention. Conversely, socioeconomic factors that are either unrelated
to treatment or may interfere with treatment seeking and attendance,
such as work-related scheduling conflicts, produce a negligible or neg-
ative effect on treatment seeking and attendance [2]. Findings that
educational attainment has a negligible association with treatment
retention suggest that education is only helpful as it relates to hav-
ing necessary treatment resources. As a result of such findings, many
have argued for the need to make treatment more accessible and less
expensive in order to improve treatment retention.
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Race: Several studies have documented that African-American
patients are more likely than Caucasian patients to discontinue treat-
ment prematurely [30–33]. The pattern of results examining race and
treatment initiation and retention in substance use interventions is con-
sistent with decreased access and use of health-care services overall for
African-Americans compared to Caucasians [34].

Substance use habits, prior treatment history, and comorbidity:
Current substance use severity has been consistently related to attrition
rates whereas alcohol and drug use histories have not. Current sub-
stance use severity indicators associated with higher dropout include
intoxication at admission, combined alcohol and other drug use, and
greater number of dependence symptoms [2].

Social functioning: Social isolation and levels of affiliation influ-
ence treatment retention [2]. Social isolation can be measured by
assessing the patient’s ties to family, friends, and a wider social com-
munity such as church, although most researchers examine marital
status alone. Evidence to suggest that marital status and satisfaction
are related to treatment retention is mixed [2]. The depth and breadth
of connections – to children, other family, and supportive people – are
more consistently related to attrition.

Patient motivation: Almost by definition, negative or ambivalent
attitudes toward treatment and globally poor treatment motivation
do not bode well for starting or staying in substance use treatment.
Institutionally referred patients, typically compelled into treatment
by legal charges, child custody concerns, and employers, are more
likely to drop out than those who are self-referred [23]. Perceptions
of needing help, believing return visits are important, and expecting
improvements based on adherence with treatment are associated with
greater treatment retention for alcoholism [2].

As noted earlier, evidence of demographic findings related to adher-
ence in substance abuse interventions is extremely mixed. Results
often are not replicated across settings and treatment approaches [20].
One finding that has emerged consistently, however, is that the majority
of those who drop out of treatment do so within the first month [20].
Carroll and others have noted, in many settings, that patient hetero-
geneity is met with treatment homogeneity. In other words, regardless
of a patient’s background or preferences, the severity of their sub-
stance use problems, or other personal circumstances, many treatment
programs offer only a single type of treatment. As a result, many
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researchers have argued that early attrition may reflect a process of
self-selection, where patients find themselves in a treatment setting that
may not meet their needs or preferences [20].

Interventions to Improve Adherence

Identifying Non-adherence

A major obstacle to understanding, and thus addressing, adherence
problems in substance use treatment is the diverse and numerous
adherence indicators used in research studies. Carroll notes that “dif-
ferent indicators of compliance may not converge. . . . Thus multiple
indicators of compliance may be needed to fully assess compliance
and its effects on process and outcome” (p. 10) [20]. As noted earlier,
although the majority of studies in this area have utilized treatment
retention as the primary outcome, a more comprehensive view of the
behaviors related to adherence and treatment outcome is warranted.
Adapted from Carroll [20], Table 12.1 lists variables associated with
adherence to substance use interventions. Many of these indicators can
be derived from routinely collected treatment data and patient self-
report. A direction for future research is to determine whether and how
each of these measures are associated with treatment outcome.

Improving Adherence

Empirical evaluation of substance dependence treatment has led to
the recognition that (1) substance abuse treatment is effective and
(2) no single approach is useful for all people [35]. Reviews by the
Institute of Medicine have noted that there is significant heterogene-
ity in substance use treatment across sites. This heterogeneity has led
many to advocate matching patients to specific aspects of treatment
including setting (e.g., inpatient versus outpatient), modality (individ-
ual versus group), and orientation (e.g., cognitive-behavioral versus
psychodynamic) to enhance treatment effects [35]. Others have sug-
gested that matching patients with clinicians on the basis of gender
or race might improve outcomes through increased self-disclosure and
development of a stronger therapeutic alliance.
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Table 12.1 Indicators of adherence and non-adherence in addiction treatment

Adherence-related indicators in psychosocial treatments
• Number of prescribed sessions attended
• Number of sessions missed
• Lateness to sessions
• Repeated rescheduling of sessions
• Failure to call to cancel sessions
• Attending sessions while intoxicated
• Use of other psychoactive substances
• Leaving treatment against medical advice

Adherence-related indicators in pharmacological treatments
• Failure or refusal to take medication
• Taking medication at the wrong times
• Discontinuing medication because feeling better
• Discontinuing medication because feeling worse
• Failure or refusal to refill medication
• Medication plasma levels
• Pill counts
• Record of bottle opening via Medication Event Monitoring System cap
• Use of contraindicated substances or medications

Treatment-specific indicators in psychosocial treatments
• Failure to complete practice assignments
• Incomplete practice assignments
• Failure to attend Narcotics Anonymous/Alcoholic Anonymous meetings
• Failure or refusal to bring spouse or family for family therapy
• Overt resistance (e.g., silence, hostility)
• Failure to provide breath/urine/blood samples

However, these hypotheses have not borne out the empirical investi-
gations of matching procedures in substance abuse treatments [35, 36].

On the other hand, research that has examined contingency man-
agement interventions, specifically the use of voucher-based incentive
programs for the treatment of substance dependence, has received rela-
tively strong support (for a review, see [37]). Voucher-based incentives,
typically exchangeable for retail items, are “earned” by patients when
they meet some well-defined therapeutic goal. Most often this goal
is biochemically verified abstinence from substance use. As patients
must remain in treatment in order to receive vouchers, this approach
often is associated with an increase in treatment retention [37].

Table 12.2 lists other practical strategies that address the corre-
lates of non-adherence and point to interventions that have been found
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successful in clinical practice and research [23]. As summarized in
Table 12.2, important first-line strategies include early identification of
alcohol and other drug use, providing brief advice and recommenda-
tions immediately, and directing the individual to specialized treatment
or mental health triage as appropriate.

Table 12.2 Strategies to improve adherence

• Identify alcohol and other drug dependence early and direct the individual to
specialized treatment or mental health triage

• Eliminate waiting lists/offer immediate admission
• Orient the patient to treatment: explain justification for and goals of treatment,

clarify role expectations for provider and patient, describe treatment course
and expected outcomes

• Explore motivation, especially as it related to past treatment dropout (or
completion), and current treatment

• Maintain contact with significant individual(s) in the patient’s life and elicit
participation from them

• Focus on rapid symptom relief. Do not withhold medication that might help

Alcohol screening and brief intervention is recommended by the
U.S. Preventive Services Task Force, although this organization cur-
rently finds insufficient evidence to recommend screening for illicit
substance use [38, 39]. Nevertheless, while assessing alcohol and other
substance use is a standard part of clinical work in addiction-oriented
treatment, many primary care and other providers do not reliably
screen for these behaviors [40–42]. In a nationally representative sam-
ple of adult primary care patients, only 28% reported that their general
medical provider screened for substance use or mental health problems
during the past year [43, 44]. Primary care and other providers may
choose not to follow screening recommendation because of compet-
ing demands during a typically brief medical visit, because behavioral
health screening is not generally reimbursable or because they do not
know how to proceed following a positive screen [44, 45].

Screening and referral, however, do not need to be time consuming
or complicated. Simply engaging in screening and brief interven-
tions may improve adherence to other medical treatments and is an
efficacious intervention for mild-to-moderate alcohol use and pos-
sibly drug use [39, 46]. Self-reported hazardous alcohol use can
be assessed with the Alcohol Use Disorder Identification Test –
Consumption (AUDIT-C; see Appendix), which is comprised of the
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first three consumption items of the World Health Organization’s 10-
item Alcohol Use Disorders Identification Test [47, 48]. The AUDIT-C
has demonstrated reliability and validity in numerous studies that
have compared results to interview-based diagnostic assessment of
hazardous drinking and alcohol abuse and dependence in both the
Veterans Affairs (VA) medical centers, where annual alcohol use
screening is mandated, and the general U.S. population [48–51].
According to studies in the VA and general populations, hazardous
drinking has been defined as AUDIT-C scores ≥4 for men and
≥3 for women [48, 51–53]. Cutting scores that maximized sensi-
tivity and specificity in previous studies conducted in the general
and VA populations are AUDIT-C scores ≥4 for women and ≥6
for men [48, 51, 53]. Furthermore, the National Institute on Alcohol
Abuse and Alcoholism (NIAAA) provides excellent guidelines
for clinicians exploring alcohol use, which can organize informa-
tion gathering for both addiction specialist and other care provi-
ders: http://pubs.niaaa.nih.gov/publications/Practitioner/pocketguide/
pocket_guide.htm. These NIAAA guidelines are a rubric for provid-
ing brief, immediate interventions and specialty referrals. The wording
of these questions can be altered to investigate other substance use as
well. Any use of illicit substances warrants consideration for a referral
to a mental health or addiction specialist.

The American Medical Association approved two codes, based on
time required for service provision, that address alcohol and other
drug screening and intervention: 99408 and 99409. Providers can bill
for health behavioral assessment and interventions, as they relate to
treatment or management of patients diagnosed with physical health
problems.

Second, eliminate waiting lists/offer immediate admission. Clear
evidence suggests that scheduling patients with an immediate appoint-
ment or an appointment in the first week after treatment initiation or
screening increases session attendance [54]. For example, one study
found that when patients calling to enroll in a cocaine treatment cen-
ter were given a same day appointment, as many as 59% attended
their scheduled intake appointment versus 33% of those in an alterna-
tive group who received a later appointment [55]. Similar studies have
demonstrated that those scheduled within 48 hours are more likely to
attend than those given later appointments even when those with later
appointments received reminder calls [56]. Other studies have demon-
strated that patients given an appointment in the week after screening
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are more likely to attend treatment than those scheduled beyond 1
week from screening [57].

Third, orient the patient to treatment: Many patients have no expe-
rience with formal mental health or substance use treatment. It is good
practice and important for clinicians to explain the goals of treat-
ment, clarify role expectations for the patient and the therapist, and
describe the expected treatment course and outcomes. It is also impor-
tant to assess what patients expect and to elicit any feelings they have
toward treatment. Eliciting feelings or concerns about treatment has
shown to effectively reduce the likelihood of premature withdrawal
[58]. Patients are more likely to drop out of treatment if there are
misunderstandings between the patient and the therapist regarding the
course and nature of treatment [59].

Fourth, explore motivation, especially as it relates to current treat-
ment and past treatment dropout (or completion). As noted above,
motivation for treatment is associated with treatment retention and out-
comes. Increasing evidence suggests that specific cognitive-behavioral
techniques which target ambivalence about treatment may lead to pos-
itive behavior change. Specifically, motivational interviewing (MI) is
a directive, patient-centered approach for eliciting behavior change by
assisting patients in exploring and resolving ambivalence [60]. MI has
shown promise in a variety of treatment contexts [61].

A therapist working from an MI perspective will focus on express-
ing empathy, developing a discrepancy between current behavior and
broader goals, avoiding arguments and use of labels, supporting self-
efficacy, and using resistance as a problem-solving exercise [62]. A
helpful resource for information on training related to motivational
interviewing, as well as a bibliography and review of studies that have
examined MI is hosted by the University of New Mexico and found at
the following web address: http://www.motivationalinterview.org/.

A significant aspect of motivational enhancement is identifying
and reducing obstacles to achieving target behavior (e.g., attending
treatment). Individuals with addictions identify very real and salient
obstacles to treatment attendance which can be acknowledged and,
hopefully, addressed by providers. Potential barriers to treatment that
clinicians should consider include [63] the following:

• Traveling distance to treatment facility. If patients must travel
lengthy distances to treatment, they are more likely to terminate
treatment prematurely.
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• Reliability of transportation. Similarly, patients are more likely to
terminate treatment or attend intermittently if they cannot get to
treatment facilities reliably. Identifying patient transportation needs
early in the treatment process, providing transportation assistance
(i.e., bus vouchers, program van), and generating a concrete plan
in cooperation with the patient are often overlooked aspects of
treatment planning.

• Legal difficulties. Patients with substance use disorders frequently
face legal difficulties. Ask the patient about any pending or cur-
rent legal charges, speak directly with probation or other court
officers to confirm and elaborate on legal issues, and develop
a clearly delineated plan which includes program, provider, and
patient expectations.

• Childcare arrangements. Childcare can be a significant barrier to
treatment participation. Helping patients find or arrange appro-
priate resources for childcare can improve treatment retention.
Provision of childcare during the appointment by the treatment
facility has been shown to increase attendance of pregnant women
with substance use disorders [64].

• Psychiatric or medical problems. Other psychiatric and medical
problems can be barriers for completing substance abuse treatment.
Coordinating care with other treatment providers is good clinical
practice and may lead to improved adherence.

Fifth, maintain contact with significant individual(s) in the patient’s
life and elicit their participation. As Carroll [20] summarizes, sig-
nificant others can provide information and encouragement and help
the patient identify needed resources, develop realistic goals, identify
and express feelings, find meaning, and develop a sense of belonging.
There is evidence that patients are more likely to remain in treatment
if their significant others are involved in treatment sessions. Further,
involving significant others in treatment allows them to express con-
cerns, ask questions, and participate in treatment planning which may
prevent them from directly or inadvertently sabotaging treatment [20].

Sixth, focus on rapid symptom relief. Do not withhold medication
that might help. There are a number of pharmacological treatments
for substance abuse which are supported by at least two randomized,
placebo-controlled clinical trials including disulfiram, naltrexone, and
acamprosate for the treatment of alcohol use disorders; naltrexone,
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methadone, and buprenorphine for opiate dependence; disulfiram and
topiramate for cocaine addiction; and rimonabant for marijuana abuse.

Summary and Conclusions

Poor treatment retention and adherence is a clear problem in substance
use treatment settings. From a policy perspective, continued screening
and expansion of existing services are essential to improving access
to care. Reimbursement for alcohol and other drug screening and
brief intervention is cost-effective. Untreated alcohol and substance-
dependent people incur health care and other costs at nearly twice the
rate of their age- and gender-matched peers; however, this trend begins
reversing at treatment initiation [65, 66]. Data suggest, however, that
our current delivery system is inadequate as only 9% of all people who
need alcohol or other substance use treatment receive care [67]. As
noted earlier, common barriers to initiation and retention in existing
treatments include distance, transportation, and time to next available
appointments. Overcoming such barriers to enhance access to care may
increase treatment adherence and ultimately reductions in morbidity
and mortality associated with continued substance use.

Clinicians need to continue to develop flexible treatment
approaches that are responsive to the specific needs of their patients
and to view treatment adherence and retention as a partnership
between themselves and the patient. This is reflected, for example,
in taking time to discuss patient expectations about treatment and
providing education about the treatment process. Flexibly meeting
the needs of the patient may also include modifying service poli-
cies to eliminate/reduce wait lists, allowing same day or same week
first appointments, providing telephone reminders, providing access
to transportation (e.g., bus passes or use of a treatment van), and
offering flexible clinic hours to more easily allow patients who work
and/or have limited child care, as well as their partners, be involved
in treatment. The use of contingency management strategies such as
vouchers and cognitive-behavioral interventions aimed at improving
motivation for behavior change is well supported for use with those
with substance abuse or dependence. Providers are encouraged to
implement these approaches into practice after receiving appropriate
training.
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Appendix. Alcohol Use Disorders Identification
Test – Consumption (AUDIT-C)

Patient name________________________
Date of visit________________

1. How often do you have a drink containing alcohol?
◦ Never (0)
◦ Monthly or less (1)
◦ 2–4 times per month (2)
◦ 2–3 times per week (3)
◦ 4 or more times a week (4)

2. How many standard drinks containing alcohol do you have on
a typical day?
◦ 1 or 2 (0)
◦ 3 or 4 (1)
◦ 5 or 6 (2)
◦ 7 to 9 (3)
◦ 10 or more (4)

3. How often do you have six or more drinks on one occasion?
◦ Never (0)
◦ Monthly or less (1)
◦ 2–4 times per month (2)
◦ 2–3 times per week (3)
◦ 4 or more times a week (4)

Did you use any of these in the past month?
Check all that apply.

Did you use any of these in the past year?
Check all that apply.

alcohol alcohol
marijuana marijuana
heroin heroin
cocaine cocaine
hallucinogens (like mushrooms,
acid)

hallucinogens (like mushrooms,
acid)

stimulants (like crystal meth., speed) stimulants (like crystal meth., speed)
prescription pain killers prescription pain killers
nicotine (like cigarettes, dip) nicotine (like cigarettes, dip)
something else something else

If you did not feel comfortable answering this honestly, check here:
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Chapter 13
Special Considerations of Medication
Adherence in Childhood
and Adolescence

Alex R. Kemper, Elizabeth Landolfo, and Emmanuel B. Walter

Introduction

Nearly all children and adolescents will at some point require med-
ication therapy for an acute illness, usually a prescribed antibiotic
or an over-the-counter medication such as acetaminophen or ibupro-
fen for symptomatic relief. Many children also require medications
for chronic illnesses such as asthma or allergic rhinitis. The number
of children with chronic health conditions which could benefit from
medication therapy has also been rising [1], due to a wide range of fac-
tors such as improved survival of premature infants and the increasing
prevalence of childhood obesity.

Identifying strategies to improve medication adherence in children
and adolescents must take into account their changing development,
the role of parents, autonomy, and the health consequences of non-
adherence. In this chapter, we illustrate these considerations through
four clinical scenarios: over-the-counter medication use for symp-
tomatic relief of an acute illness; prescription medication use for two
prevalent chronic conditions, asthma and attention deficit hyperactivity
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disorder (ADHD); and a rare chronic condition, type 1 diabetes mel-
litus (T1DM). We then conclude by summarizing the key lessons that
clinicians can use to foster improved adherence.

Over-the-Counter Medications

Bobby is 18 months old and has had many ear infections. He wakes up
at 4 am crying and with a fever. His mom, who is exhausted, reaches
into their medicine cabinet and gives 3/4 teaspoon of acetaminophen
elixir (160 mg per 5 ml). Bobby is still fussy an hour later. His
dad, unaware that Bobby has already been given acetaminophen,
reaches into the medicine cabinet. He finds that they are running
out of elixir, so he gives 3/4 teaspoon of acetaminophen concentrated
drops (80 mg per 0.8 ml). At 7 am, Bobby’s grandmother comes to
watch him for the day. Bobby’s mother tells the grandmother that
Bobby is due to receive another dose of acetaminophen. She takes
Bobby to the drug store, where she buys junior strength meltaways
(160 mg) and gives one to him in the car on the way to the pediatri-
cian. The pediatrician says that Bobby does not have an ear infection
and he likely has a virus. The pediatrician recommends acetaminophen
or ibuprofen for symptomatic relief, but does not review dosing
instructions.

Over-the-counter medications are usually perceived as safe.
However, overdose of drugs like acetaminophen can lead to serious
morbidity and rarely even mortality. Acetaminophen is one of the
most commonly used of all drugs and a common cause of poisoning.
Importantly, up to 26% of acetaminophen overdoses are accidental [2].

Implementing strategies for proper adherence to over-the-counter
medications is challenging. There are numerous preparations of even
single-ingredient drugs such as acetaminophen or ibuprofen, making
specific recommendations about dosing amount difficult. Young chil-
dren usually take these medications in liquid formulation and such
liquids are often difficult to measure appropriately. Errors of dos-
ing frequency and amount can occur as tired parents try to help
control fever of their young children over night. Perhaps more con-
cerning is the difference between drug product label dosing for
consumers and professional recommendations [3]. The drug product
label often recommends doses lower than would be recommended by
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health-care providers. Such differences may confuse parents and lead
to inappropriate dosing.

There are two strategies that have been found in clinical trials to
approve adherence with treatment recommendations with over-the-
counter medications for young children. A standardized pictogram
illustrating dosing improved adherence by overcoming language prob-
lems, which is especially important for caregivers with low literacy
[4]. A separate study found that color-coded syringes are effective
in assuring proper dosage for children [5]. We are not aware of any
study that has evaluated strategies to improve adherence with over-the-
counter medications specifically in adolescents. This is an important
gap because adolescents often self-medicate with these seemingly safe
over-the-counter medications.

In our practice, we give parents “dosing cards” during rou-
tine preventive visits. These cards describe which formulations of
acetaminophen and ibuprofen that we recommend parents keep in their
medication cabinet and how the drugs should be administered.

Asthma

Carlos is an 8-year-old with a history of asthma. Every winter since
he was 3 years old, Carlos has required at least three visits to the
emergency department for asthma flares. Although he has never been
hospitalized for asthma, he seems to regularly be treated with oral
steroids for his asthma. Carlos has been prescribed two medica-
tions for his asthma: albuterol and fluticasone, both as metered dose
inhalers. The fact that Carlos’ mother has asthma is a great help to
the pediatric office and decreases the amount of education that the
office needs to provide about signs of asthma flares and acute man-
agement. Carlos does not have an asthma action plan. Carlos’ mother
also understands how to use inhalers. Like she does, Carlos holds the
inhaler directly to his mouth and inhales deeply when the inhaler is
pressed. Although a spacer device has been prescribed for Carlos,
no one has reviewed its use after it was initially recommended when
Carlos was 5 years old. No medical staff person has ever observed
Carlos using his inhalers.

Asthma is the most common chronic disease of childhood, affect-
ing about five million American children in the United States [6].
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Appropriate treatment of asthma often requires daily use of a controller
medication and acute uses of a rescue medication during exacer-
bations of the illness. Because children feel well in between acute
exacerbations, adherence to the controller medication is particularly
challenging [7]. Overall, fewer than half [7] of children and one-
third [8] of adolescents adhere to recommended asthma inhalation
medication regimens.

Written asthma action plans that describe steps for both preven-
tion and treatment of asthma have been shown in numerous studies
to improve outcomes through better adherence and self-management
[9]. Unfortunately, many health-care providers do not provide these.
Barriers for providers include lack of knowledge, lack of self-efficacy,
and time constraints within the typical short office visit [10]. One of
the major challenges that we have found is finding the appropriate
time to develop asthma action plans with families. Parents are too dis-
tracted to discuss chronic management during an acute exacerbation
of asthma. Unfortunately, many families do not follow-up for asthma-
related office visits when their children are well, which would be the
ideal time to discuss the asthma action plan.

Other important barriers to adherence include the inability to prop-
erly use an inhaler [11–15]. Proper technique education is essential
for adherence to asthma regimens [16, 17]. One small retrospec-
tive study suggests that treatment with an oral controller medication
(montelukast) may lead to better adherence than an inhaled controller
medication (fluticasone) [18]. However, overall adherence was low,
and we would not suggest treatment with montelukast solely for issues
of adherence. Training kits are available for use in the office setting
to teach children and their caregivers about the proper use of inhalers
and spacer devices. In addition, the American Academy of Pediatrics
provides educational material for health-care providers and families on
the Internet (http://www.aap.org/healthtopics/asthma.cfm).

Adolescents report a wide range of reasons for why they are not
adherent with medication, none of which are surprising. These include
forgetfulness, denial, and the difficulty and inconvenience of using
inhalers [19]. However, these barriers can be reduced. Educational
programs for self-management of asthma are effective for both chil-
dren and adolescents [20]. In our experience, clinicians need to
closely partner with parents and their children to develop an indi-
vidualized plan to transition to independence over time and need to
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continually emphasize proper asthma care at both acute care and health
maintenance visits.

Attention Deficit Hyperactivity Disorder (ADHD)

Mary is in the fourth grade and her teacher has noted that Mary’s
behavior and academic performance are inconsistent. At times she
is inattentive and disruptive in class. Mary’s former teachers are
surprised to hear that she is having so many problems. The teach-
ers remembered that Mary has ADHD and that she was taking
methylphenidate in the morning before coming to school and again at
lunch time. The teachers also remembered that sometimes the medica-
tion ran out at the beginning of each month, during which time Mary
had some problems. After a few days, however, the medication was
back and Mary was a fine student. The fourth grade teachers had a
conversation with Mary’s mother about the behavior problems during
which time they learned that Mary’s parents have recently divorced
and have a joint custody arrangement. Although Mary’s mother gives
the methylphenidate in the morning, Mary’s father is opposed to such
medication and does not give it to Mary when she stays with him.

Estimates of the prevalence of ADHD range from 4 to 12% during
childhood [21]. Stimulant medication therapy is an important com-
ponent of care for many children [22]. Unfortunately, the rate of
non-adherence with stimulant medication can be high [23]. Carefully
assessing adherence among those with ADHD is particularly important
to avoid inappropriate dose escalation.

In our experience, there are numerous factors that may contribute
to poor adherence to stimulant medications. First, by the nature of
the condition, remembering to take the medication can be challeng-
ing. For example, those with co-morbid oppositional defiant disorder
are much more likely to discontinue therapy [24]. Stimulant medica-
tions are controlled substances requiring new prescriptions monthly,
causing barriers to timely and convenient prescription refills. Some
families are concerned about the risks of stimulant therapy and there-
fore discontinue its use [25], sometimes surreptitiously. There may
also be disagreement between parents about the use of stimulant med-
ications for ADHD. Children of divorced or separated parents with
joint custody arrangements face additional logistical challenges to
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medication adherence. When children transition from one parent’s
house to another, medications can often be forgotten or left behind.
Lastly, some parents and children complain about stimulant medica-
tion side effects such as loss of appetite, weight loss, or they don’t like
the way the medication makes them feel.

Some evidence suggests that extended-release stimulant medication
which requires only once-daily treatment improves adherence [23].
Unfortunately, these long-acting medications are more expensive than
short acting ones and may not be covered by health insurance. It is a
major challenge for clinicians to keep track of which, if any, extended-
release stimulant medications are included on the formulary of the
major health plans that cover their patients.

We have found that the best strategy for improving adherence is to
work carefully with families to help them develop systems for assuring
adherence. Often this also involves the school system for those chil-
dren that require a midday stimulant dose. It is also critical to have a
system within the medical office to facilitate timely new prescriptions
for families. Furthermore, families must understand how the system
works, including when and how the families should contact the office.
Also it is important to acknowledge parental disagreements about stim-
ulant medication use, educate parents and children about known medi-
cation side effects, weigh the potential risks and benefits of medication
therapy, and teach strategies to ameliorate potential side effects.

Type 1 Diabetes Mellitus (T1DM)

Hannah is a 17-year-old girl with T1DM. Until this year, her T1DM
has always been under excellent control and outside of when she was
first diagnosed at age 11, Hannah has never been hospitalized. Her
parents feel that they should get a lot of credit for her excellent diabetes
management because they directly oversee most of the care. Hannah
silently disagrees and feels that she should get more credit for mak-
ing wise decisions about diet and exercise. Her parents realize that
Hannah will soon be leaving home for college, which will be at least
300 miles away. Hannah’s parents want to help her foster indepen-
dence but are worried about her having worsening control. This has
been a source of many arguments at home. Over the year, Hannah has
taken more charge of her diabetes care. Hannah sometimes forgets to
check her blood sugar levels, especially during the weekend when she
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spends more time with her friends. Furthermore, she is embarrassed to
give herself insulin. Hannah wonders if she could get an insulin pump,
which she thinks might be less obtrusive.

About 1 or 2 children per 1,000 have T1DM [26]. The manage-
ment of T1DM is complex and in addition to the central role of insulin
therapy requires regular monitoring of blood glucose levels and close
attention to diet, exercise, overall health, and growth. Adherence to all
components of diabetes care is often considered to be poor. However,
there is great opportunity to help affected individuals and their families
with the complexity of care imposed by T1DM.

Family and child education plays a central role in the management
of T1DM [27]. Education has to be continuous and adjusted to the
development of the child. Although school-aged children can assume
some management tasks, parent support is important throughout ado-
lescence [27]. As with asthma care, transition to independence needs
to be personalized and planned for well in advance. Some children
and adolescents as well as their families benefit from psychological
support services to help with diabetes management and transition to
independence.

In addition to educational and psychological support, new tech-
nology such as the insulin pump can facilitate adherence to T1DM
treatment [28]. However, these devices require protection and are not
fully automated, requiring adjustment to the amount of insulin that is
provided. Studies have shown that insulin pumps can be safely used
in young children with parental involvement [29] and that insulin
pumps may be particularly important in allowing for transition to
independence among adolescents [30].

Summary

Regardless of the medication indication, developmentally appropri-
ate, family-centered education is critical to improving adherence. We
believe that these issues of adherence need to be considered at all
patient encounters, and issues related to family dynamics are of crit-
ical importance. Clearly, some strategies for improving adherence
are outside of what can be modified by clinicians. These include
improving drug product labels and dosing formulations. However,
there are several important opportunities to improve adherence through
office-based activities.
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First, we recommend that all health-care providers actively rec-
oncile all medications that their patients receive and where possible,
simplify the regimen. This includes minimizing dose frequency where
possible. During this reconciliation process, health-care providers
should ask families about barriers to and facilitators of adherence.

We recommend that practices routinely counsel families and sep-
arately adolescents about the role of over-the-counter medications
and provide easy-to-read documents about appropriate dosing. These
forms should include a review of the indications and risks for these
medications. We strongly advocate providing the contact information
for the local poison control center on these documents and discussing
the role of such centers.

Family education about how to use medications, especially those
that are not just swallowed is critical. Practices should have demon-
stration kits available and patients taking such medications should
routinely be asked to demonstrate their ability to appropriately use
them. Health-care providers should also be aware of community
resources for education of chronic medical conditions.

Practices should not be a barrier to medication refills for chronic
medical conditions. Careful systems need to be put in place to facili-
tate refills while at the same time not allow families to miss necessary
follow-up appointments by simply always getting refills.

Transition to self-management is an important component of assur-
ing adherence for chronic conditions which persist into adulthood.
The strategy of such transitions will depend on many considerations,
including the developmental status of the adolescent, family support,
the condition, and the complexity of care. We believe that planning
for the transition begins much earlier than when it will occur and that
families are involved in the planning process.
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Chapter 14
Special Considerations of Adherence
in Older Adults

S. Nicole Hastings, Janine C. Kosmoski, and Jason M. Moss

Optimizing medication adherence is a significant challenge for clini-
cians caring for older adults, particularly those with multiple chronic
health conditions. Nearly half of all adults aged 65 or older take five or
more medications regularly; however, adherence to chronic pharma-
cological therapies is often poor [1]. Overall, 40% of older Medicare
beneficiaries reported one or more forms of medication non-adherence
in the previous year [1]. Older patients are often more susceptible to
the outcomes of poor adherence including worsening symptoms of dis-
ease and disease severity, increased hospital admissions, costs, and
mortality [2, 3]. Older adults face many of the barriers to adherence
discussed in previous chapters; however, age-related physical or cog-
nitive impairments, multiple chronic health conditions, and/or complex
treatment regimens frequently create distinct challenges related to
adherence in this population. The aims of this chapter are to discuss
special considerations related to medication adherence in older adults
and to offer practical advice for improving medication adherence in
this population.
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Barriers and Challenges

Physiological Barriers to Adherence

Older adults often develop physical limitations such as decreased
vision and hearing, reduced manual dexterity, and impaired cognition
that can have a negative impact on adherence. Visual, hearing, and
cognitive deficits create communication barriers between patient and
provider, so that patients may not fully understand what treatment is
being recommended, the rationale for the treatment, and/or instruc-
tions for how to carry it out. Visual and manual dexterity problems can
also lead to problems taking medications as prescribed (e.g., reading
labels and opening pill bottles). Patients with cognitive impairments
may have difficulty not only obtaining information but also retain-
ing it (e.g., remembering to schedule appointments or take scheduled
medications).

Visual impairment. One-third of older adults have a chronic disease
that can lead to vision problems such as macular degeneration, dia-
betes, glaucoma, or cataracts [4]. Among all adults aged 65 and older
the prevalence of visual impairment is approximately 17% [5]. Among
nursing home residents, it is even higher at 26% [6]. Visual deficits can
result in improper medication use because of inability to recognize
medications by color or shape and difficulty reading labels on pill bot-
tles. Additionally, misinterpretation of clinicians’ written instructions
or other educational materials can occur.

Hearing impairment. Hearing impairment is a common prob-
lem and its prevalence increases with age. Approximately 28% of
community-dwelling seniors aged 65–79 and 37% of those aged 80
or older have hearing loss [5]. Difficulty with speech comprehension
is one of the early consequences of age-related decline in hearing [7];
thus, patient/provider communication can be compromised, which in
turn can have a negative impact on treatment adherence.

Reduced manual dexterity. About 1 in 15 seniors report diffi-
culty with grasping objects or writing [8]. Motor impairment may
be even more common in patients who suffer from cognitive decline
or dementia [9]. Many seniors suffer from chronic diseases such as
osteo- and rheumatoid arthritis, neuropathies from chronic diseases,
or general joint stiffness that contribute to these motor deficits [10].
Reduced manual dexterity can affect adherence by making it difficult
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for patients to manipulate medication packaging such as vial caps or
blister packs or pill organizers.

Impaired cognition. Cognitive impairments in older adults span
a broad clinical spectrum, ranging from subtle deficits to disabling
dementia. Although mild cognitive impairment can be difficult to
detect, it often has a serious effect on patients’ ability to understand
and follow through with treatment recommendations. Impairment in
executive function, defined as higher order cognitive abilities involved
with the planning and monitoring of goal-directed activities and prob-
lem solving, has been shown to predict miscomprehension of medical
information [11]. Impaired memory is also correlated with reduced
adherence [12]. Patients with memory deficits can have difficulty
remembering to take medications or inadvertently overuse medica-
tions. Patients with more severe dementia may have caregivers to
observe or supervise medication administration, but these individuals
can still experience adherence problems because of inadequate edu-
cation and preparation of caregivers or patient resistance to taking
medications.

Complexity of Regimen

Older adults who have several chronic conditions (i.e., multimorbidity)
often have complex treatment regimens that include multiple prescrip-
tion medications, a myriad of lifestyle interventions, and frequent
testing and follow-up appointments [13]. Older adults with multimor-
bidity have worse adherence when compared to well elders [1], likely
related to polypharmacy, medication side effects, multiple providers,
and frequent health-care transitions.

Polypharmacy. Nearly 75% of complex, chronically ill seniors take
five or more prescription medications [1]. Because elderly patients
often require many medications to treat multiple disease states, it is
problematic to define polypharmacy based on a predetermined num-
ber of medications [14]. Defined as the “prescription, administration,
and/or use of more medications than clinically indicated” [14–16],
polypharmacy is very common among older adults. Studies from a
variety of clinical settings have shown that 40–60% of older adults
received at least one unnecessary prescription medication [17] and that
one of the main consequences of polypharmacy is non-adherence [14].
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Medication side effects. Older adults frequently report that adverse
experiences with medications lead to non-adherence [1]. Overall, 25%
of older adults reported skipping doses or stopping a medication
because it was making them feel worse or because they did not feel it
was helping [1]. Older patients are particularly susceptible to adverse
effects from renally cleared medications because chronic kidney dis-
ease is prevalent, and often unrecognized, in this population [18].
Polypharmacy is also a well-established risk factor for drug interac-
tions and adverse drug effects [19]. Patients with dementia may have
reduced ability to report early adverse effects from medications, which
could increase their risk for developing more severe problems [20].

Multiple providers/transitions. More than half of older adults have
received prescriptions from more than one provider, and many also
receive medications from more than one pharmacy [1].Because of mul-
timorbidity, older patients are commonly treated by several clinicians,
but having multiple prescribers has been associated with greater risk of
unnecessary medication use and adverse drug effects. Health-care tran-
sitions, such as discharge from the hospital, have also been associated
with adverse drug events, which in turn contribute to poor adherence
[21].

Low Health Literacy

Low health literacy, defined as the inability to obtain, process, and
understand the basic health information needed to make appropri-
ate health decisions [22], is prevalent in many populations, but it is
especially problematic in older adults. Approximately one-third of
Medicare enrollees aged 65 years or older were found to have inad-
equate or marginal health literacy [23]. General reading ability is also
lower among older adults. In certain patient populations, such as in
urban public hospitals, the prevalence of inadequate or marginal func-
tional health literacy has been reported as high as 82% [24]. Reduced
literacy and health literacy contributes to non-adherence by making
it difficult for patients to read prescription bottle labels, appointment
slips, and written instructions from providers. Low health literacy has
also been shown to dissuade patients from playing an active role in the
decision-making process and to make them feel that they lacked the
knowledge to make a contribution to health-care decisions [25].
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High Costs

Cost remains a barrier to treatment adherence for many older patients,
despite the implementation of Medicare Part D. In the biggest change
to the Medicare system since its establishment in 1965, Medicare Part
D, a prescription drug benefit, was launched in January 2006 in an
effort to help seniors afford medications [26]. Although there is some
evidence that cost-related medication non-adherence decreased after
the start of Medicare Part D (14% in 2005, 11.5% in 2006), cost still
leads to non-adherence in one out of every nine seniors [27]. Among
Medicare beneficiaries with poor to fair baseline health, cost-related
medication non-adherence was 22%, and this number did not change
after the launch of Medicare Part D [27].

Interventions

Review of Screening Methods

The most common method of screening for non-adherence is informa-
tion garnered in clinical practice from patient or caregiver interview.
This is understandable because there is no gold standard for mea-
suring medication adherence in seniors [28], but there are limitations
to this approach. Patient self-report may not be a useful assessment
tool if close-ended questions are used, such as “Do you take all your
medications as prescribed?” Faced with this type of question, most
patients will answer “yes” and, thus, true adherence cannot be assessed
[28, 29].

Other methods of assessing adherence include pill count, prescrip-
tion claims processing reports, and electronic monitoring. All of these
methods have the advantage of brevity, but there are caveats to their
use. Pill counts can give an overall estimate of adherence, but do
not provide information about the timing of doses. This method has
also been shown to lead to “pill dumping” before pill count visits
which overestimates adherence [30]. Pill counts can also underesti-
mate adherence if patients get prescriptions filled early [31]. Refill
records confirm that a patient is getting their medications refilled, but
do not give information about correct administration or missed doses.
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In addition, refill records prove most helpful when a patient fills all
of their medications at a single pharmacy, which is not always the
case. Electronic monitoring is a novel method to track medication
adherence and may be the most reliable since it records the time and
date a medication vial was opened; however, an opened vial does not
necessarily correspond to adherence with that dose. Furthermore elec-
tronic or microchip medication vials are not useful for patients who
use pillboxes and may not be easily accessible due to cost [29].

Screening for medication-taking ability. A slightly different
approach is to screen older adults for their ability to be adherent to
a medication regimen. It can be hard to disentangle intentional non-
adherence from patient error; therefore, a number of tools have been
developed aimed at evaluating patients’ medication-management skills
[32]. One of these tools is the Drug Regimen Unassisted Grading
Scale (DRUGS) [33]. The performance-based DRUGS tool evaluates
a patient’s ability to identify their own medications, open the con-
tainer, remove the appropriate dosage, and demonstrate the appropriate
timing of administration with each of their prescription and over-the-
counter medications. The DRUGS tool has demonstrated reliability
and has been correlated with cognition [33, 34], but its usefulness in
clinical practice has yet to be established.

Review of General Medication Adherence Improvement
Strategies

Many different types of programs have been developed to enhance
adherence among older adults, with somewhat mixed results. One
challenge in interpreting these data is that relatively few studies have
tested single strategies for improving adherence among older patients.
Adherence improvement programs tend to be complex and multi-
faceted; therefore, it can be difficult to disentangle the most effective
components of an intervention. Much of the data from smaller trials on
adherence improvement strategies have been synthesized in systematic
review articles which shed light on the most important strategies for
improving adherence among elderly patients [35–37].

Education. Patient education has been described as a necessary,
but not sufficient step in improving patient adherence. In one study
performed in ambulatory, chronically ill older patients, receiving
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copies of physician office visit notes made no difference in their adher-
ence to medication regimens [38]. On the other hand, some form of
medication education has been included in the majority of interven-
tions that have been shown to improve medication taking in elderly
patients [35]. A variety of forms of education have been studied,
including face-to-face verbal, telephone- and computer-mediated, and
written, without clear consensus on the preferred method. Few stud-
ies have described explicit involvement of families and caregivers in
education strategies to improve medication adherence [35].

Simplification of regimen. Simplification of the drug and/or dosage
regimen is widely regarded as a prudent strategy for improving med-
ication adherence, although this has been most commonly studied
as part of multicomponent interventions. One literature review noted
that relatively few studies had employed dose reduction or simplifica-
tion, but those that did frequently reported significant improvements in
medication adherence [35]. The dose modification interventions most
commonly reported were changing dosing from three to two times
daily or from twice daily to once daily.

Adherence aids. Adherence aids are frequently used in clinical prac-
tice, yet there is little data to suggest which patients may derive the
most benefit from them. The most commonly used adherence aids are
drug reminder systems (pill organizers, etc.) that rely on filling by
patients or caregivers, although in some cases, pharmacy or nursing
staff may provide this service. Other adherence aids include special
packaging such as multi-medication blister packs. Blister packs orga-
nize medications in a disposable punch card according to daily dosing
times. These serve the same purpose as traditional pill organizers
except that patients do not have to work with multiple medication
bottles. Blister packaging has been used as part of successful com-
prehensive programs to improve adherence, but it is not known how
important this part of the intervention was [39]. There is little data
to compare the effectiveness of pill organizer to blister packs. One
study involving vitamin supplements found that pill organizers did
not improve adherence, but blister packs did, particularly among those
with lower baseline adherence [40]. Pill organizers are widely avail-
able at low cost to patients and families; however, they require that
someone knowledgeable fill these containers. Blister packs may not
be ideal when frequent dosage adjustments are required, and their
cost-effectiveness is not known.
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Pharmacy-led interventions. Many pharmacy-led interventions
have shown improvements in medication adherence among older
adults. In one study from the UK, a single telephone call from a phar-
macist reduced self-reported non-adherence in patients 75 and older
who were prescribed new medication for a chronic condition [41,
42]. Two reviews have also concluded that pharmacist-led medication
review has a positive effect on adherence and on reducing unnec-
essary drug use [36, 37]. In these studies, medication review often
included counseling patients on medications, giving advice on adher-
ence, checking for drug efficacy and adverse events, and optimizing
the medication regimen [36]. One of the largest and most rigorous tri-
als of pharmacy-led interventions demonstrated that a comprehensive
pharmacy care program could increase medication adherence by 35%
among older patients taking at least four chronic medications [39]. The
pharmacy care program in this study consisted of 6 months of stan-
dardized medication education, regular follow-up by pharmacists, and
medications delivered in time-specific blister packs.

New Technologies and Advances in Health-Care
Delivery

A number of technological advances have been developed to aug-
ment medication adherence. For example, automated and/or electronic
medication reminder systems have been developed [29]. Devices are
available that attach to standard pharmacy vial caps, metered dose
inhalers, or pill boxes to emit reminder tones when it is time for
the patient to take their medication. Pager-like devices and digital
watches with reminder systems are also available. None of these
devices are currently in widespread use and cost remains a barrier to
wider dissemination.

Recent changes in the health-care delivery system have also
aimed to improve adherence among older adults. The Medicare
Modernization Act (MMA) of 2003 established that all Medicare
Part D sponsors must develop and maintain Medication Therapy
Management (MTM) programs. Beneficiaries targeted for MTM
services include those who have multiple chronic diseases, are tak-
ing multiple Medicare Part D drugs, and are likely to spend a
predetermined amount of money for all covered Medicare Part D
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drugs (the annual cost threshold was set at $4000 in 2006). Individual
plans have the flexibility to select eligible disease states and methods
of intervention. In 2008, over 98% of all MTM plans were utilizing
pharmacists to conduct interventions that ranged from polypharmacy
screenings to educational newsletters [43]. Adherence is one impor-
tant outcome that MTM programs are designed to improve, but most
programs have not yet reported on clinical outcomes.

Clinical Implications

Screening for Adherence

The recommended method for discussing adherence with patients and
caregivers is using open-ended phrases such as “Tell me how you
take your medications.” This type of statement is non-judgmental,
and will give the provider insight into the patient’s true knowledge
and understanding of their medication regimen [44]. Similarly, when
a lifestyle intervention has been recommended, this is a useful way
to begin the discussion (e.g., “Tell me about your walking program”).
Although there is insufficient evidence to suggest a screening tool for
medication-taking ability like the DRUGS for all patients, asking the
patient to demonstrate how they take their medicines can be useful for
identifying physiological barriers to adherence such as impaired man-
ual dexterity. In this case, the opening phrase can be adapted to “Show
me how you take your medications”.

A crucial element of effective screening for adherence is the timing.
For all new medications, the follow-up visit should include questioning
about adherence, including specific queries about side effects and an
assessment of whether the drug is effective. An often overlooked, but
important concept is the patient’s perception of whether the medication
is working. If the medication is treating an asymptomatic condition
such as hypertension, the clinician should give feedback about how
they are monitoring the drug’s effect, and whether there is any indi-
cation that the medication has been effective (e.g., “Since starting this
medicine, your blood pressure has come down, so that tells me it’s
working”). For patients who take medications chronically, but have
not started new ones or changed the dose, adherence screening should
be performed routinely, usually once or twice per year. Screening
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for medication adherence is a task that can be performed well by
many different types of health professionals including physicians,
physician assistants, nurse practitioners, nurses, or pharmacists. For
providers in integrated health systems with access to electronic med-
ication information, refill records can also provide information about
patients that may need more in-depth questioning about their medi-
cations.

Addressing Barriers and Challenges

Early recognition is the key for managing age-related physiological
barriers to adherence.

Vision and hearing impairment. Routine eye examinations have
been associated with reduced decline in visual and functional abil-
ity [45]. For patients with vision problems, interventions such as
increased font size and use of only black and white ink colors on
printed educational material can be helpful. Encouraging patients to
use magnification devices as needed to read labels and fill pill organiz-
ers may also help improve adherence. Similarly, hearing examinations
and hearing aids, when appropriate, can improve office communica-
tion about recommended interventions. Clinicians may also consider
keeping equipment in the office, such as portable amplifiers, to facili-
tate communication. Various models of portable amplifiers, sometimes
referred to as “pocket talkers,” are available but common elements
include a microphone and earphone or headphones.

Reduced manual dexterity. Evaluating and treating pain associated
with conditions such as arthritis that contributes to reduce manual
dexterity may be sufficient to restore the patient’s ability to manipu-
late medication containers. For patients with chronic musculoskeletal
or neurologic conditions that impair hand coordination, patients can
request “easy off” caps from their pharmacy to make opening med-
ication bottles easier, although this requires extra vigilance to keep
medications out of the reach of young children. An alternative strategy
is to engage a caregiver or family member to take over responsibility
of filling a pill organizer (provided this is easier for the patient to
manipulate).

Cognitive impairment. The Mini Mental State Examination
(MMSE) is a well-known and useful tool for screening for cognitive
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impairment in a clinic setting. All patients who are known to have
cognitive impairment or dementia should have a regular assessment of
how they are taking their medications, and whether they are receiving
any assistance with this task. Cognitively impaired patients without
a caregiver assisting with medication management should be provided
with an adherence aid such as a pill organizer or multi-dose medication
blister packs.

The majority of cognitively impaired older adults do receive some
level of assistance with medication management from caregivers
[46], and this should be encouraged. Patients with memory disorders
who rely on a caregiver have been shown to have higher adherence
compared to those who do not [47]. Some medications such as bis-
phosphonates require specific instructions for safe administration (e.g.,
take with water, remain sitting upright after ingestion). Inability to fol-
low these instructions and potential delay in reporting adverse effects
can introduce safety concerns as well as adherence problems [48].

Engaging caregivers. Caregivers often handle medications for
seniors due to physical frailty, cognitive impairments, personal prefer-
ence, or a combination of these factors. Thus, it is crucial to understand
who has medication responsibility and to engage directly with a care-
giver who has been given this charge. Make a specific plan with the
caregiver about how they will assist the patient (will they cue patients,
fill pill organizers, supervise medication administration, etc.). Educate
caregivers about potential adverse effects of medications, so that they
can monitor for signs of distress. If patients with dementia are resistant
to taking medications, discuss the pros and cons of alternative deliv-
ery strategies such as skin patches, if it is a medication that the patient
needs to continue to take. Finally, recognize that managing the health
of an older person can be a tremendous burden for caregivers; mon-
itor for caregiver stress and recommend local support groups. Local
chapters of the Alzheimer’s Association often host support groups that
can be a very helpful resource for caregivers who have a difficult time
getting their loved ones to take needed medications.

Limited health literacy. Low health literacy is so prevalent among
older adults that a “universal precautions” approach is preferable to
implementing specific screening measures [49]. A “universal precau-
tions” approach means that clinicians make it routine practice to use
language and written communication materials that are appropriate for
individuals with limited health literacy, without trying to determine
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the literacy level of each individual [49]. Physicians often use words
that patients do not understand [50]. Clinicians should reflect on their
communication and interview styles and ensure that they are using lay
language as much as possible and avoiding or explaining terminol-
ogy that may be unfamiliar to patients and families. Keep in mind that
caregivers may also have limited health literacy. Communication meth-
ods such as the “teach back,” asking patients or surrogates to repeat
key information in their own words, are useful strategies for ensuring
that patients and families have heard and processed the information
appropriately [51, 52].

Reducing Complexity of Regimen

Prescriber interventions. All patients on chronic medications should
have regular medication reviews. Medication review can be facilitated
by encouraging patients to bring their medications with them to their
appointment. Medication management in older adults is a dynamic
ongoing process. It begins with careful attention to prescribing, but
must be followed by frequent reevaluation of indications and outcomes
of prescribing. The key step in medication review is eliminating unnec-
essary medications. Unnecessary medications may end up on an older
adults’ regimen for many reasons. For example, a sleeping medica-
tion used in the hospital may not be required once the patient has
returned to his or her home environment. Patients may lose weight and
require less medication to control chronic diseases such as diabetes
or hypertension. Goals of care may also change, such that patients
receiving palliative or end-of-life care may wish to forgo medications
for primary prevention of disease such as cholesterol-lowering agents.
Medication review should also include monitoring for duplicative ther-
apy (two or medications of the same drug class) and drug interactions
and to ensure that the lowest effective dose is being used. The plan for
monitoring medications also needs review, that is, the plan for watch-
ing for the occurrence of adverse consequences and for evaluating the
drugs’ effectiveness [53].

Interdisciplinary team care. Nurses and pharmacists are invaluable
members of interdisciplinary teams who can play an important role in
optimizing medication adherence. In order to take full advantage of
pharmacy providers, encourage patients to get their medications at one
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pharmacy. This minimizes the risk of missed therapeutic duplications
or drug interactions and increases the likelihood that patients will build
a relationship with a pharmacist. In settings with access to a clinical
pharmacist for medication review or adherence counseling, utilize this
resource. Nurses can perform a variety of tasks related to adherence,
from screening to education. In some clinics, nurses fill pill organizers
for patients who have particular difficulty performing this task.

Continuity and coordination of care. Older patients frequently
transition between health-care settings. Providers should perform
medication reconciliation after each health-care transition to mini-
mize unnecessary drug use which leads to low adherence. It is well
known that older patients receive medications from multiple providers;
acknowledging and monitoring chronic medications that are started by
other providers is a crucial piece of high-quality medication manage-
ment for vulnerable elders [54]. Patients should also be encouraged to
maintain a list of their active medications and to share this with all
providers they encounter in all settings. Although review of individual
medication containers may be ideal, reviewing a medication list is a
reasonable alternative when providers do not have time to perform a
“brown-bag” medication review.

Managing Costs

The most important intervention in managing costs is to talk openly
about it with patients. Patients may feel embarrassed admitting diffi-
culty affording their prescriptions and may find ways to save money
by altering administration instructions to “stretch out their supply.”
Simply asking patients if they are able to afford medications and offer-
ing help, if needed, can be the first step toward increased adherence.

Cost-efficient prescribing. Forecasting problems for patients at the
pharmacy counter may not always be possible, but there are con-
crete steps that providers can take to reduce the risk of this occurring.
Encourage patients to bring their prescription insurance’s formulary
with them to office visits to facilitate cost-efficient prescribing.
Formularies provide information about medication co-payment tiers,
limitations, and restrictions including prior authorization, quantity
limits, and step therapy. Knowing where to locate formulary infor-
mation can be invaluable. Most Part D plans post their formularies
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online at the plan’s Web site or can be found at Medicare’s Web site
www.medicare.gov. If formulary information is not available while
writing a prescription, prescribing a generic medication can help to
control costs for a patient. When a generic is not available, simply
informing a patient that the prescribed medication may not be cov-
ered and establishing a plan of what the patient should do in this
circumstance will lead to less frustration at the pharmacy.

Medicare Part D. Although a full review of the Medicare Part D
benefit is beyond the scope of this chapter, it is important for providers
to understand the basics of what this program does and does not
offer seniors and where to go for more information. Some Medicare
health plans (such as Medicare Advantage or Program of All-Inclusive
Care for the Elderly) include prescription drug coverage. However,
most beneficiaries do not participate in one of these plans, and thus
must enroll in a free-standing prescription drug plan (PDP), which are
offered by insurance companies that are approved by Medicare.

Patients should be encouraged to evaluate their Medicare Part
D Plan every year during open enrollment from November 15 to
December 31 to ensure that their current plan continues to be their
most cost-effective option. Plans change every year which may cause
patients’ costs to go up even if they stay in the same plan and stay on
the same medications. Individuals who are eligible for both Medicaid
and Medicare, known as dual eligibles, are automatically enrolled in
Medicare Part D and assigned a plan without consideration of their
current medication regimen. It is especially important for a dual eli-
gible to review their plan’s formulary and consider switching plans if
necessary. Dually eligible individuals have the ability to change plans
once a month and are not restricted to the November 15 to December
31 open enrollment period.

While Medicare Part D was created to help seniors pay for pre-
scriptions drugs, it does not come without its drawbacks. For example,
when a patient’s medication costs have reached an initial coverage
limit termed the coverage gap or “donut hole” they must pay the full
cost of their prescriptions without the aid of their drug plan. Patients
with high medication costs should consider enrolling in a plan that
offers some help during the coverage gap. Reviewing a patient’s medi-
cation list and switching from a brand name to a generic alternative in
the same or alternative class can also prove helpful. Many Medicare
Part D plans offer Mail-Order Pharmacy Services that could save
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patients a considerable amount of money. However, this method of
cost savings may come at a cost of lost monthly interaction with their
community pharmacist. Patients who have hit the coverage gap may
benefit from a referral to an available resource such as a social worker,
State Health Insurance Program (SHIP), Medicare, or a community
outreach program [55].When medically necessary medications are not
covered under a patient’s plan, Medicare Part D offers an appeals pro-
cess. Additional information on Medicare Part D can be found at the
Medicare Web site at www.medicare.gov or by calling the Medicare
Hotline at 1-800-Medicare.

Payment assistance programs. Many state assistance programs
and other community support resources, often at the county level,
are available to help patients pay for prescription medications. State
Pharmaceutical Assistance Programs (SPAP), established under the
MMA, utilize state funds to pay for the cost of medications for spe-
cific groups of people who meet eligibility criteria. SPAPs provide
secondary drug coverage to help pay monthly premiums, co-insurance
or co-payments, annual deductibles, and coverage gap costs. State
discount cards are also available to help patients pay for medication.

The US Social Security Administration also offers help for medica-
tion costs for certain Medicare beneficiaries who have limited income
and resources through low-income subsidies (LIS). In order to be eli-
gible, patients must be enrolled in a Medicare Part D PDP and must
meet certain annual income and resource limits. Details about eli-
gibility and application forms (Application for Help with Medicare
Prescription Drug Plan Costs (SSA-1020)) are available at the Social
Security Web site: http://www.ssa.gov/, by calling Social Security at:
1-800-772-1213 or in local Social Security Offices.

Lastly, patient assistance programs (PAPs) are programs set up
by drug companies to offer free or low-cost medications to those
who cannot afford them. These programs are limited to brand name
drugs only. All major drug companies have PAPs, and eligibility and
application requirements differ between plans. Generally, individuals
must have incomes less than 200% of the federal poverty level, can-
not have prescription coverage from any private/public source, and
must be a US resident (some require that individuals do not have
health insurance). Those with Part D benefits may or may not be
eligible. Most people receiving LIS are not eligible; a letter from
Social Security stating an individual is not eligible to receive LIS
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benefits is often required. Detailed information including applications
can be found online at the Patient Assistance Program Center Web site:
www.rxassist.org.

Summary and Recommendations for Clinicians

• Be alert to special barriers and challenges to medication adher-
ence among older adults, especially vision, hearing, and cognitive
impairments, limited health literacy, and costs.

• Use open-ended questions when asking patients and families about
adherence. Consider asking patients to demonstrate medication
management tasks (e.g., opening pill bottles, filling pill box).

• When providing information about medications or therapies,
involve family members whenever possible. Use strategies such as
the “teach back,” to assess patient and family understanding of the
new information.

• After starting any new medication, schedule a follow-up visit to ask
about adverse effects and elicit the patient’s perspective of whether
the medication is working.

• Review medication lists regularly with the goal of reducing unnec-
essary medication use, using the lowest effective dose and making
the regimen as simple and inexpensive as possible.

• Refer patients with low medication adherence to a comprehen-
sive medication management program if available or engage other
members of the interdisciplinary health team such as nurses or
pharmacists to develop adherence support mechanisms.

• Use generic formulations and formulary choices from Medicare Part
D (or other) drug plans to minimize financial barriers to adherence.
Maintain a list of state and local resources to assist older patients
and families with Medicare D and cost issues.
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253t
Antiepileptic drugs (AEDs)
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side effects, 185
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until-marriage (AOUM)
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high costs, 325
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medication side effects, 324
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transitions, 324
physiological barriers, 322–323
polypharmacy, 323
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322–323
visual impairment, 322

dietary adherence, 43–50, 46t
educational, 46–47
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internal, 47–49
See also Dietary adherence

HIV treatment, 263–266
substance use treatment

childcare arrangements, 302
legal difficulties, 302
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problems, 302
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facility, 301
BDI, see Beck Depression Inventory

(BDI)
Beck Depression Inventory (BDI), 226
Behavior

ABC, 190t, 195
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Behavioral Risk Factor

Surveillance System,
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choice treatment, 54
counseling, 50
dietary adherence, behavioral

factors
self-monitoring, 53t

eating behavior, 52

education(al) and behavioral
programs

medication adherence, methods
for improving, 81–84

health, 1–2, 16, 30, 54, 233, 300
interventions, cancer screening, 129
physical inactivity

behavioral factors, 13, 18
clinically based behavior

programs, 26
sexual, 167–168
therapy, 3
tools for health professionals, 6
weight loss, strategies, 41t

Behavioral Risk Factor Surveillance
System (2007), 12

Beliefs about Medicines Questionnaire
(BMQ), 193–194

Beta-antagonists, 49
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223–227
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and moderators
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nonadherence, 226t
patient characteristics, 224
patient expectancies, 224–225
therapist characteristics, 225

Binge-eating syndrome, 48
Biopsychosocial model of pain, 203
“Black-box” warning, DMPA, 157,

159–160, 162–164, 166,
167t

BMQ, see Beliefs about Medicines
Questionnaire (BMQ)

Body weight
gain, 40, 47–49, 53, 158, 163
loss, 40–45, 47–55, 59, 316
See also Obesity

Bupropion, 49, 105–106, 110t

C
California Office of Family

Planning, 165
Call-back counseling, 112
Cancer Control PLANET, 143
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Cancer screening
behavioral adherence

interventions, 129
clinical implications of, 141–142

abnormal screening results, 141
evidence-based

interventions, 142
colorectal cancer, 125, 127–129

patient-level factors, 128
provider recommendation of

screening, 128
regular screening, 125

interventions
to enhance mammography and

colorectal, 130t–133t
mass media messaging, 138
multicomponent

interventions, 138
mammography adherence,

124–127, 133t
age groups variation, 126
patients’ past mammography

experience variation, 127
psychosocial variables, 127
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variation, 126–127
secondary prevention via

mammography, 124
patient-directed access-enhancing

strategies, 131t, 135–136
patient-directed communication

strategies, 130t, 134–135
tailored, 130t, 134–135, 139
targeted, 134, 139

provider-directed strategies, 132t,
136–137

assessment/feedback/
incentives, 136

education, 136–137
reminders systems, 137

reasons for not recommending
tests, 129

risk factors for screening
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technological advances, 138–141

assessing intervention
strategies, 139

contrast-enhanced mammog-
raphy and tomosynthesis,
140

digital mammography, 140
electronic and communication

technologies, 140
reminders, 139
screening technology, 140

CASE adherence index, 266–267
CBT, see Cognitive-behavioral therapy

(CBT)
CDC, see Centers for Disease Control

and Prevention (CDC)
Centers for Disease Control and

Prevention (CDC), 12
Chemical coping, 188
Child/children

born to teenage mothers, 156–157
child abuse, 152
childcare arrangements, 302
divorced or separated parents, 315
medication adherence, 311–318
medications in liquid

formulation, 312
medications out of reach of, 330
overweight, 54
parent support, 317
stimulant medication side

effects, 316
women with young, 15

“Choice Triad,” 246
Chronic illness

asthma or allergic rhinitis, see
Asthma

Chronic non-malignant pain, 179
Chronic pain, 179–208

back pain, 179
case examples, 206–207
medication adherence

collaborative treatment
planning, 199–203

communication skills
training, 204

medication contracts, 204–205
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pain education programs,
203–204

pain medication
instructions, 199

substance abuse
management, 205

migraine headaches, 179
monitoring pain medication,

189–191t
interview-based methods,

194–196
prescription drug monitoring

programs, 197–198
self-report questionnaires,

189–194
toxicological screening,

196–197
pain medication

abuse, 187–189
overuse, 183–187
underuse, 180–183

tension headaches, 179
treatments, 179–180

Cocaine abuse/addiction, 187, 291, 303
Cochrane Collaboration review, 269
Cochrane review of hormonal vs.

nonhormonal contraceptives
(2006), 164

Cognitive-behavioral therapy
(CBT), 223

Cognitive decline or dementia, 322
Cognitive impairment, 330–331
Collaborative treatment planning,

199–203
Color-coded syringes, 313
COMM, see Current Opioid Misuse

Measure (COMM)
Committed Quitters Program

(CQP), 103
Communication skills training, 204
Comorbid depressive- and

anxiety-spectrum
disorders, 217, 222t

Concordance, definition, 69
Contraception

access to, 152

adherence, practices and
policies, 165t

counseling, 153, 158
important components of visits,

158t
methods, longer term, 159
self-efficacy, improvement

of, 154
and use of back-up methods, 167t

Copper IUD, 160, 163
Coronary artery disease, 242, 250
Corticosteroids, 50
“Critical concentration zone,” 260
CT colonography, 125, 141
Current Opioid Misuse Measure

(COMM), 193

D
Department of health and human

services (DHHS), 10, 12,
15, 105, 111, 168, 259–260

Depomedroxyprogesterone acetate
(DMPA), 157

Depression
adherence, case report

practice guidelines, 252
psychoeducation, 251
use of internet, 252

antidepressant medication
adherence in primary
care, 253t

antidepressant treatment, factors
clinical factors, 244–245
demographic factors, 243
psychological/attitudinal

factors, 244
interventions, improving adherence

educational messages, 247–248
models of care, 248–249
strategies that focus on

clinician–patient interaction,
247–248

symptoms, 188
Detoxification or comprehensive

treatment programs, 294
DHHS, see Department of health and

human services (DHHS)
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Diabetes, 9, 39, 49, 70, 75, 77–78,
161–162, 164, 241–242,
245, 259, 290, 312,
316–317, 322, 332

Diagnostic and Statistical Manual of
Mental Disorders, Fourth
Edition (DSM-IV), 187, 290

Dietary adherence
assessing dietary intake, 55–58

FFQ, advantages/disadvantages,
57–58

food records, advantages, 56–57
other methods, 58
serum or urine measurements,

58
twenty-four-hour diet recall, 57

autonomy, 53–54
behavioral factors

self-monitoring, 53t
diet composition, 54–55

carbohydrate-restricted diet, 55
educational barriers, 46–47

concept of toxic
environment, 46

healthiest food selections, 47
WHI, 47

external barriers, 49–50
biases, 50
culture’s influence/social

situations, 49
lack of empathy, 50
resource constraints, 49–50
side effects from

medications, 49
internal barriers, 47–49

binge-eating syndrome/
night-eating syndrome,
48–49

food craving, stimulations, 47
overeating, 48

intervention-related factors, 50–51
social support, 52–53

commercial weight loss
programs, 52

eating behavior, 52
spousal involvement, 52

weight loss
initiation vs. maintenance,

40–43
strategies and intervention

implications, 44t–45t
See also Weight loss

Digital mammography, 140
Directly observed therapy (DOT),

271–272, 273t, 277–278,
281

DMPA, see Depomedroxyprogesterone
acetate (DMPA)

“Dosing cards,” 313
DOT, see Directly observed therapy

(DOT)
“Drug holidays,” 261
Drug Regimen Unassisted Grading

Scale (DRUGS), 69, 75,
78, 80, 87, 183, 185, 186t,
187, 189, 205, 246, 250,
261, 264, 290–291, 294,
312–313, 326, 328–329,
332, 334–335

DRUGS, see Drug Regimen Unassisted
Grading Scale (DRUGS)

Drugs, 293
drug monitoring, 266, 268
drug-resistant virus, 275–276
inner city users, 272

Dual method, 154–155
Dual x-ray absorptometry (DXA),

159–160
DXA, see Dual x-ray absorptometry

(DXA)
Dynamic work, 220–221

E
Education(al)

and behavioral programs
medication adherence, methods

for improving, 81–84
cancer screening, provider-directed

strategies, 136
chronic pain medication adherence,

203–204
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depression interventions, improving
adherence, 248

dietary adherence barriers, 46–47
family and child, T1DM, 317
health, 22
mass media, 21
medication adherence, adulthood,

326–327
patient-directed group, 138
programs, instructional

methods, 270
school sex education programs, 159

Electronic monitoring, 325–326
Exercise

equipment, 16
exercise counseling, 29
group cohesion, 18–19, 29
home-based, 18–19
PACE, 25
partner, 18
program, 12, 16–19, 24
self-help, 233, 236
structured, 11, 17, 24
See also Between-session tasks and

exercises

F
Family Planning Services and

Population Research Act of
1970, 165

FDA, see Food and Drug
Administration (FDA)

FDC, see Fixed dose combinations
(FDC)

Fecal DNA testing, 140
Fecal immunochemical tests (FIT), 140
Fecal occult blood testing (FOBT),

128–129, 133t
FFQ, see Food frequency questionnaire

(FFQ)
FIT, see Fecal immunochemical tests

(FIT)
Fixed dose combinations (FDC), 75

advantages/disadvantages, 75–76
Fluoxetine, 49, 246

FOBT, see Fecal occult blood testing
(FOBT)

Food and Drug Administration (FDA),
106, 140, 159–160, 167

Food craving, 47
Food frequency questionnaire (FFQ),

57–58

G
Gastroesophageal reflux disease

(GERD), 40
GERD, see Gastroesophageal reflux

disease (GERD)
Guidelines from Healthy People 2010

(HP2010), 10

H
HAART, see Highly active

antiretroviral therapy
(HAART)

Health
adulthood, advances in health-care

delivery, 328–329
AHRQ, 101
behavior, 1–2, 16, 30, 54, 233, 300
-care providers, 3, 25, 50, 75, 88t,

100, 113, 127–128, 136,
161–162, 165, 184, 192,
198–199, 201t, 204–206,
313–314, 318

DHHS, 10, 12, 15, 105, 111, 168,
259–260

education, 22
literacy, 58, 76–77, 139, 324,

331–332
National Survey on Drug Use and

Health, 188–189, 290
professionals, 6, 23, 47, 50, 138,

223, 330
risk appraisal, 22
SAMSA, 293
SHIP, 335
TDCRP, 216
technologies and advances in

health-care delivery,
328–329
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tools for professionals, 6
WHI, 47

Hearing impairment, 322, 330
Highly active antiretroviral therapy

(HAART), 72
High-quality imaging, 141
“High risk,” definition, 154–155
HIV, see Human immunodeficiency

virus (HIV)
Homework

nonadherence, predicting factors,
226t

prevalence/moderators, 223
strategies to enhance, 235–236

Hormonal contraceptives
access to contraception, 152
adolescents, 156–160

DMPA, 157
2002 NSFG, 157

adolescents with chronic medical
conditions, 160–161

contraceptive counseling, 153, 158
important components of

visits, 158t
interventions, 154–155

“black-box” warning,
DMPA, 159

contraceptive self-efficacy,
improvement of, 154

dual method, 154
DXA, 159
“high risk,” definition, 154–155
longer term contraceptive

methods, 159
pretreatment counseling, 159
provider counseling, 154
types of intervention programs,

157–158
non-contraceptive benefits of

combination OCPs, 153t
obesity, 161–164

Cochrane review of hormonal
vs. nonhormonal
contraceptives (2006), 164

combination OCPs, 163

combined hormonal
contraception, 163
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incidence of bariatric

surgeries, 164
levonorgestrel-containing

device, 163
progesterone-only methods, 163
reversible contraceptive

methods, 163
policy implications, 164–169

AOUM model, 168
conventional practices, 166
immediate start of contraception

and the use of back-up
methods, 167t

importance of Pap smears and
STD screening, 166

Mathematica Policy Research,
168

Medicaid Title X, 165
Plan B R© emergency

contraception (EC), 167
practices and policies which

may impede contraceptive
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pregnancy/postpartum, 155–156
Cochrane review (2002), 156

HP2010, see Guidelines from Healthy
People 2010 (HP2010)

Human immunodeficiency virus (HIV)
epidemic, 276
HIV-positive populations

CASE adherence index
questionnaire, 267t

nelfinavir, 263
pill recognition chart (Mounzer,

Dr. Karam), 268f
suboptimal adherence, 263

and infectious diseases, 259–281
ART medication, 266–269
bacterial infections, 278–280
barriers to treatment, 263–266
clinical/policy implications,

274–276
development of resistance, 261f
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medication, 262–263
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technological advances, 274
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274
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assisted self-interviewing
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use of Internet, 274
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tuberculosis, 276–278
Hypertension, 9, 39, 47, 72–75, 78,

161–164, 186t, 242, 245,
250–251, 290, 329, 332

I
Illicit drugs, 197, 289, 291
IMPACT, see Improving Mood:

Promoting Access to
Collaborative Treatment
(IMPACT)

Impaired memory, 323
Improving Mood: Promoting Access

to Collaborative Treatment
(IMPACT), 248–249
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type 1 diabetes mellitus (T1DM),

316–317
Inpatient treatment programs, 293
Interdisciplinary team care, 332–333
Interventions
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general medication adherence,

326–328
prescriber interventions, 332
screening methods, 325–326
technologies and advances

in health-care delivery,
328–329

cancer screening
enhancing mammography and

colorectal, 130t–133t
evidence-based, 142

mass media messaging, 138
multicomponent interventions,

138
chronic pain, 179–208

See also Chronic pain
depression

educational messages, 247–248
models of care, 248–249
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clinician–patient interaction,
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dietary adherence
weight loss, strategies/

implications, 44t–45t
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hormonal contraceptives
“black-box” warning, DMPA,
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contraceptive self-efficacy,

improvement of, 154
dual method, 154
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methods, 159
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setting, 22–26

public health, environmental,
and policy interventions,
21–22
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L
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M
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digital, 140
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Mathematica Policy Research, 168
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