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Adherence is also based on the under-
standing that individuals have regarding
the tasks they are agreeing to perform.
Without an understanding of the reasons
for a given task and the conesquences
of non-adherence, individuals are less
likely to be adherent. Knowledge and
understanding may play a particularly
important role when the best outcome
one can anticipate is maintenance of a
positive result rather than amelioration of
a problem, as patients may see no
added “benefit” to reinforce their adher-
ence. Motivation underlies adherence,
and individuals who have made a com-
mitment to performing behaviors are
more likely to persist when difficulties
arise. Motivation also helps individuals
habitualize their behaviors and integrate
them into their daily lives, increasing the
chance that behaviors will persist. Fi-
nally, adherence is predicated on having
the resources necessary to perform the
agreed upon behaviors. If an individual
cannot obtain the necessary resources
to complete their tasks, they cannot fully
adhere; adherence to the wearing of an
ill-fitting compression garment can at
best be described as partial adherence.

Generalization
From Other Populations

Although there are very few data examin-
ing adherence in lymphedema, there is a
large body of literature concerning ad-
herence in other chronic conditions,
such as asthma, hypertension, diabetes,
and transplantation (e.g., Bender, 2003;
Bender, Milgrom, & Apter, 2003; De
Geest, Doobels, Fluri, Paris, & Trooster,
2005; Koenisberg, Bartlett, & Cramer,
2004; Waeber, Burneir, & Burneir, 2000;
Walker & Usher, 2003). Studies such as
these have provided a number of in-
sights into the general adherence pro-
cess, as well as a means of organizing
the individual, social and systemic fac-
tors that are likely to influence adherence
to lymphedema management.
Adherence is a substantial problem in
the management of other chronic condi-
tions, and relates to outcomes. In a 3-
month study of children with asthma,
adherence to inhaler use was 68%
among those with good disease control,
but only 14% among those who experi-
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enced an exacerbation during the study
(Milgrom et al., 1996). Similarly, non-
ddherence has been found to be a factor
in 90% of rejection cases after the first
year following cardiac transplant (De
Geest, Moons, Dobbels, Martin, &
Vanhaecke, 2001); and non-adherence is
a primary factor in the control of diabe-
tes and hypertension.

Rates of adherence vary across tasks
and diseases, but are generally less than
optimal. In the U.S., less than 2% of
individuals with diabetes fully adhere to
the recommendations of the American
Diabetes Association (Beckles et al.,
1998). Among asthma patients, rates of
non-adherence to the primary task of
filling a prescription vary from 6% to 44%
(Beardon, McGilchrist, McKendrick,
McDevitt, & MacDonald, 1993; Cerveri et
al., 1999; Krogh & Waliner, 1987; Rashid,
1982: Saunders, 1987; Waters, Gould, &
Lunn, 1976); and even when prescrip-
tions are filled, adherence to recom-
mended dosage can be as low as 37%
over a 4-week period (Mawhinney et al.,
1993). Only 20% to 80% of individuals
with hypertension have been shown to
adhere to regimens (Costa, 1996). Even
among immediately life-threatening
conditions such as cardiac transplanta-
tion, non-adherence rates range as high
as 54% (see De Geest et al., 2005).

Assessing Adherence

Assessment of adherence is a difficult
task, and there is little consensus about
how best to assess precisely how adher-
ent a patient has been. Monitoring out-
comes is an important step (that is,
monitoring the degree of success in
managing lymphedema), but factors
other than adherence often influence
less than optimal outcomes. Providers
are notoriously poor at estimating how
adherent their patients are, tending to
over-estimate adherence. When asked
subjective questions about their own
adherence, patients tend to over-esti-
mate when reporting adherent behav-
iors, but are more accurate when report-
ing problems in adherence. In addition,
adherence tends to be independent
across behaviors, and adherence to one
set of behaviors (such as skin care) may
have little relationship to the degree to
which an individual is adherent to other
behaviors (such as exercise or manual

lymnohatic drainage). Thus, classifying an
individual as “adherent” or “non-adher-
ent” is not a particularly useful exercise.

The form that assessment of adher-
ence takes may play an important role in
understanding how adherent an individ-
ual is to a set of behaviors, and may
allow for examination of barriers to ad-
herence that differ across behaviors.
Individuals tend to be more accurate in
reporting their adherence when provided
with specific questions about specific
behaviors. For example, patients are
more accurate when responding to the
question, “How many times in the past
week were you able to wear your com-
pression garment? For how long each
time?” than they are when responding to
global questions such as, “How have
you been doing with the compression
garment?” Such specific questions lead
directly to examination of barriers to
adherence. When combined with moni-
toring of outcomes, this strategy may
provide better insight into an individual's
adherence behaviors.

Modeling Adherence

A number of models have been pro-
posed to understand the factors that
influence adherence, but none has
proven superior to all others. What they
provide is a way to organize the various
factors that are likely to influence adher-
ence in discrete categories and make
predictions about how these factors
interact to assist or hamper adherence.
Perhaps the dominant model in
healthcare delivery remains the biomedi-
cal model, which views adherence as a
patient-centered phenomenon. Patients
are viewed as recipients of treatment
recommendations, and non-adherence
(often termed non-compliance) is seen
as a reflection of patient and, perhaps,
disease characteristics. Thus, interven-
tions to improve adherence are targeted
at the patients who control the adher-
ence tasks.

The behavioral model suggests that
adherence resuits from exposure to the
reinforcement and punishment that allow
learning to take place, and that adher-
ence is a learned behavior similar to all
others, Individuals are exposed to cues
in the environment (e.g., the beginning
of swelling in the hand) that prompt a
behavioral response (e.g., manual



lymphatic drainage), and the conse-
quences of this response (e.g., reduc-
tion in edema) either increase or de-
crease the likelihood that the behavior
will occur in the future. Thus, interven-
tions require that the environment be
controlled and manipulated 1o provide
adequate cues and appropriate conse-
quences for behavior - a difficult task for
other than very circumscribed behaviors
with immediate results.

The cognitive or cognitive-behavioral
model stresses the role that expecta-
tions, attitudes and beliefs play in deter-
mining adherence. A number of specific
models fall under this rubric, such as the
health-belief model and the theory of
reasoned action, but all these emphasize
that individuals develop beliefs and
expectations about themselves, their
environment, and the likely cutcome of
their behaviors, and these expectations
interact to determine how individuals
behave. Thus, interventions focus on
changing the way that patients view their
ability to carry out actions, the value of
the action itself, and/or the likely out-
come of carrying out the action. An

important concept to come from cogni-
tive models is self-efficacy, the confi-
dence that an individual has that she will
be successful in carrying out a given
behavior. Self-efficacy has repeatedly
been shown to relate to the likelihood
success in adhering to new behaviors.
In self-regulation models individuals
are seen as active problem solvers who
are attempting to reach some given goal
regarding their health. Individuals form a
“common sense model” of their iliness
that takes into account perceived
causes, time-line, the likelihood of a
cure, seriousness, and likely ocutcome.
This common sense model continually
interacts with an individual's emotional
reaction to the illness to prompt coping.
Adherence behaviors are the resuit of
the individual attempts to reduce the
difference between their desired health
state and their current health state in the
context of their beliefs about the illness
and their emotional reactions. Feedback
from the environment helps determine
whether or not one is approaching their
goal, and whether or not one should
maintain their adherence behaviors.

What Factors Contribute
To Adherence

Perhaps the most straightforward way of
addressing factors that influence adher-
ence is the multidimensional approach
adopted by the World Health Organiza-
tion (2003). This approach posits that
adherence is determined by the interac-
tion of five dimensions: Healthcare team
and system factors, Socio-economic
factors, Therapy-related factors, Condi-
tion-related factors, and Patient-related
factors. Of note here is the idea that the
patient plays a role in adherence, but is
not the sole determining factor. Thus,
non-adherence is not a ‘patient driven’
problem, but a problem that arises from
the interplay of a number of complex
relationships, any of which may be seen
as a potential area for intervention to
improve adherence. Though more com-
plex than a traditional, patient-centered
approach to adherence, this multi-
dimensional approach has the benefit of
providing patients and treatment staff
with a structure by which to organize the
various influences on adherence so that
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appropriate problem solving can take
place. As there are few data on pre-
dictors of adherence in the lymphedema
patient population, discussion of these
factors must rely on applying what is
known about adherence in other groups
to the specifics of the lymphedema
population.

Healthcare Team And
System Factors

Healthcare team and system factors
describe the interaction between the
patient and the care delivery team.
These factors include not only the inter-
personal relationship between individ-
uals, but the ability of the healthcare
team to impart knowledge, assess skills,
provide adequate feedback on perfor-
mance, and establish follow-up contact.
There is evidence that good interper-
sonal relationships between patients and
providers can improve adherence in
hypertension and diabetes, and that
poor relationships decrease the likeli-
hood of adherence. Another factor
centers on the provider, and includes the
knowledge and training that providers
bring to the interaction, and the incen-
tives that the provider receives for
providing adequate care. Although
inadequately studied, healthcare sys-
tems in which providers are well trained,
have adequate time for consultations
and follow-up, are provided with feed-
back, and are reimbursed for their
performance are likely to enhance
adherence. Additionally, providers who
are knowledgeable and well trained
need to have the skills to impart this
knowledge to their patients in a way
that allows them to master the skills
required to perform the task.

Socio-Economic Factors

Adherence presumes adequate
resources, including both money and
time. If patient supplies are non-reim-
bursable by third-party payers, adher-
ence is likely to decrease. Poverty,
illiteracy, unemployment, and the cost of
care have been shown to decrease
adherence in asthma and hypertension
patients. Similarly, patients are more
likely to adhere when they have

TWORK~0

adequate time and competing demands
are decreased. This may be particularly
true for women who have numerous role
responsibilities; female gender has been
associated with decreased adherence to
exercise among individuals with diabe-
tes. Older individuals, particularly those
with additional co-morbidities that re-
quire care, may be at increased risk of
non-adherence. An often-overlooked
influence on adherence involves family
relationships. For a number of condi-
tions, poor support from family members
surrounding the adherence task specifi-
cally, or dysfunctional family relations
more generally have been related to
poorer adherence.

Condition-Related Factors

Not surprisingly, the demands placed on
an individual by a disease state or
condition influences adherence. As
mentioned previously, the presence of
additional co-morbid ilinesses, such as
depression, drug or alcohol abuse, or
physical co-morbidities are likely to have
a negative effect on adherence. This
may be a particular problem for condi-
tions such as breast cancer in which age
increases risk for the illness and co-
morbid conditions. Lymphedema itself
may also influence adherence to main-
tenance treatment; more severe disease
or more severe symptoms not only re-
quire more intensive treatment, but also
make adherence a more difficult task.
Similarly, severity of disease may affect
the level of disability that individuais
experience, and there is strong evidence
that the leve! of disability negatively
influences adherence.

Therapy-Related Factors

One of the most robust findings in the
adherence literature concerns aspects of
the therapy itself: The more complex and
complicated a therapeutic regimen is,
the less likely patients are to be able to
adhere to all aspects of it. Duration of
treatrment also plays a role; treatments
that extend farther in time are less likely
to foster adherence. This is a particular
difficulty in the management of iymph-
edema, as treatments are highly com-
plex, require a great deal of skill to per
form and extend far into the future.
Moreover, dismantling studies, which
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isolate active components of therapy
and might allow for either tailoring of
intervention or scaled down interven-
tions, have yet to be performed in
lymphedema treatment. Thus, there is no
empirical basis for modifying the stand-
ard of care to make adherence an easier
task. In the literature concerning other
chronic conditions, condition-related
factors that decrease adherence include
previous treatment failures, tolerability of
side effects and delay of beneficial
effects. Again, these may make the task
of adherence to lymphedema manage-
ment even more difficult, as many indi-
viduals will experience at least some
discomfort from the procedures and/or
some degree of relapse, and the goal is
often not an immediately recognizable
decrease in edema so much as to
prevent new difficulties from arising.

Patient-Related Factors

From the biomedical perspective,
patient-refated factors are the traditional
focal point for understanding and inter-
vention to improve adherence. These
factors include but are not limited to an
individual's knowledge about their condi-
tion, skill level and comfort with technicatl
procedures, motivation to manage their
condition, confidence in their ability to
perform the adherence task, and
expectations for success. The literature
consistently demonstrates that these
factors influence adherence to difficult
heaith behaviors. Individuals can and
should be supported in their beliefs
about the likelihood of their own
success in managing lymphedema, but it
may be equally important that their skill
level be assessed for each of the tasks
they are to perform and remedial
training be provided as necessary. Other
patient-related factors that need to be
considered inciude stress and forgetful-
ness, perceptions of need for continued
treatment or faulty risk perceptions, and
the degree to which individuals are
involved actively in the monitoring of
their disease management.

Motivation and confidence are pivotal
constructs for understanding and en-
hancing adherence. How an individual
values various outcomes and the self-
confidence the person has in the ability
to follow through influences the degree
to which the individual is likely to adhere







