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Non-Adherence – The Scope of the Problem
One of the most important and
most impactful components
of healthcare is adherence to
clinicians’ prescriptions and
recommendations. Reflecting
the degree to which a patient
follows directions and complies
with treatment, medications and
clinical surveillance, the degree of
adherence inarguably influences
outcomes.
Adherence is unquestionably
essential post-transplant. In large
part, this is due to the natural
immune system responses and the
unrelenting risk of organ rejection
and other consequences of nonadherence (NA). Adherence goes
beyond the unfailing need for
accurate self-administration of
medications, which must be taken
at the correct dose and correct
time and for as long as needed.
Adherence also requires other
actions such as:
• compliance with post-transplant
responsibilities surrounding
infection and rejection
prevention
• avoidance of the sun and other
lifestyle requirements
• ongoing, long-term follow-up
with appropriate clinicians
Extensively studied, NA is a
significant healthcare problem,
particularly in patients with
chronic diseases. In a landmark
publication, Osterberg and
Blaschke reported that more than
half of prescriptions in the United

States are not taken as directed.1
Total direct and indirect costs of
poor medication adherence have
been estimated to add $290 billion
to healthcare costs per year.2
The more chronic conditions
a patient has, the greater and
more non-linear the economic
impact of NA. In one recent
study, patients with three or more
chronic conditions had up to
seven times more cost savings
when they were adherent to their
medications, compared to patients
who had only one or two chronic
conditions.3 This may well apply
to transplantation given that
post-transplant comorbidities are
common. In particular, this is due
to a suppressed immune system in
transplant patients, and the multiple
potential medication adverse effects
and related medication needs to
treat those effects.

“Drugs don’t work in people
who don’t take them.”
– Former Surgeon General
C. Everett Koop

Poor medication adherence is
related to approximately 125,000
deaths and up to 25% of hospital
and nursing home admissions each
year.4 Unfortunately, the rates of
poor adherence remain high.5

Adherence
Post-Transplant
While controversial, adequate
or acceptable adherence in the
general patient population has
been defined as taking 80%
to 120% of the medication
prescribed.6-9 In the transplant
arena, however, it has been
clearly established that lifelong, consistent, and accurate
adherence to a prescribed
immunosuppressive regimen is
a pre-requisite for sustained
graft function. Thus, the definition
of adequate compliance has to
be 100%.
Even minor medication adherence
infractions, whether intentional
or accidental, consistent or
occasional, have significant
predictive value for worse clinical
and economic outcomes in
transplant recipients. Unfortunately,
“minor infractions” are not clearly
defined, but it is important to
recognize that complete adherence
is essential. Non-adherent
patients experience earlier and
more frequent rejection episodes,
hospitalizations, late acute
rejection, and graft loss before
death.10-12 Early post-transplant
NA is associated with lower graft
survival in both the short- and
longer-term.13 In fact, evidence
suggests that poor medication
adherence may be the most
important mediator of late acute
rejection, antibody-mediated
rejection, and graft failure.14-17
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One set of authors went so far
as to say that increasing the
effectiveness of adherence
interventions might have a far
greater impact on the long-term
outcomes of renal transplants
than any improvement in specific
medical treatments.18 Unfortunately,
overall NA rates reported in the
transplant population range from
about 20% to 50% or more.17,19
Adherence is complicated,
however, in terms of defining,
identifying and impacting. There
is inherent difficulty in measuring
non-adherence. Self-reporting has
the potential to under-represent
missed medication doses and
Table 1

Factors Influencing
Non-Adherence 20-24
Category

Factors

Patientcentered
factors

Demographics, e.g., age,
ethnicity, gender, education,
marital status
Psychosocial factors, e.g.,
beliefs, motivation, attitudes
Patient-prescriber
relationship
Patient knowledge
Physical difficulties
Forgetfulness
Adherence history
Time since transplant

Therapyrelated factors

Route of administration
Complexity of medication
regimen
Duration of the treatment
period
Medication adverse effects
Degree of behavioral
change required

Healthcare
system factors

Accessibility
Difficulty getting
prescriptions filled

Social and
economic
factors

Cost and income
Social support
Change in routine

Disease factors

2

Disease symptoms (or
lack of)

other care requirements. Measuring
blood levels, while often a red flag
for non-adherence, is not definitive.
In one study, 54% of patients
self-reported missing medication
doses. They did not have blood
levels drawn. In patients who did
have blood levels drawn, 15%
were determined to have been
non-adherent based on the serum
levels. These results speak to the
likelihood of a significant percent
of patients being non-adherent but
taking their medication just before
a clinic visit.17
Despite the rate of NA, 90% of
patients reported knowing the
consequences of not taking
their medications on their graft
outcomes.17 So, even when they
are aware of the risks, the percent
of NA in patients remains high.

Reasons for
Non-Adherence
The potential reasons for NA are
as numerous and varied as are the
patients themselves (see Table 1).
Each patient is unique in terms
of the factors, or combination
of factors, that influence their
decision-making. These factors
may change throughout their
transplant journey. Patients may be
cognizant of some of the reasons
for their NA; others reasons may be
subconscious.
It is beyond the scope of this
educational program to review
each of the factors listed in Table
1, and how they might relate to
transplant. But although this is not
a complete list, several important
factors can be called out.
Age – Particular Issues with
Adolescence
Transitioning into and through the
normal developmental stages, each
with its unique impact and goals,
is necessary and essential. Often,
however, the developmental needs
are in conflict with the requirements
of the medical regimen. The

Poor medication adherence
may be the most important
mediator of late acute
rejection, antibody-mediated
rejection, and graft failure.

adolescent phase presents an
excellent example. Adolescence
is a time to individuate, to work
towards autonomy. The adolescent
is looking for individual freedom
rather than external control. The
adolescent is sensitive to any
perceived threat to social wellbeing and has a strong need to feel
“normal”. Peer pressure is often
exceedingly influential. Adolescents
are concerned about appearance.
Adolescence is also a time of
activity and exploration. As stated
by one adolescent transplant
recipient, “The combination of
hormones, puberty and the truly
life-altering event of the kidney
transplant was a lot to manage
while trying to be an average
teenager.” 25
Relationships between parents
and adolescents are changing
in this phase. The teenager has
a need to take control of his or
her actions and may do so at the
expense of compliance with the
prescribed care regimen. Parents
often have difficulty delegating
responsibility for self-management
to their child, especially the child
for which compliance is so critical.
Some treatment regimens require
complex cognitive abilities such
as executive functioning or delay
of gratification, behavior that
may be difficult for the average
adolescent.25
Adolescents are typically socially
active, with frequent changes in
plans and schedules. Forgetfulness
is one of the more common selfidentified reasons for medication
NA in adolescents (as well as
adults), in large part due to frequent
and last-minute changes in
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plans.24,25 Preparing patients for the
likelihood of practical barriers to
adherence, such as forgetfulness
and missing medications when
one’s routine is different, is
important to minimize its impact.

if a patient takes something that
does, in fact, change their serum
immunosuppressant concentration.
Length of Time Since Transplant

• They should always have backup medications in a backpack,
purse, at work, in a cooler in the
car, etc.

Length of time post-transplant
seems to impact compliance, with
diminishing adherence the further
the patient is post-transplant.14,23
Self-reported adherence, measured
using the Basel Assessment of
Adherence to Immunosuppressive
Medications Scale Interview,
has shown that NA significantly
increased over time reaching 31%
at 18 months post-transplant.
Contributions to the NA included
a lower perceived necessity
of medication, impact of the
transplant on life (consequences)
and the emotional response to
transplantation.23

• Who they should call if they
forget a dose?

Knowledge

For example, patients should be
prepared to know:
• What to do if they forget a dose
of a specific medication?
• Do they make up that
forgotten dose?
• How close together can
they take the forgotten dose
before the next scheduled
dose?

Therapy Complexity
A perceived lack of time and a
confusing, frequently adjusted
medication schedule can affect
compliance. Compliance is
reportedly inversely proportional
to the number of times a patient
must take medications a day. For
example, while not specifically
related to transplant, for medication
taken only once a day, the average
compliance rate is a reported
nearly 80%. For medications
prescribed four times a day, the
average drops to about 50%.26
Neither rate is acceptable for the
post-transplant patient.
Numerous prescribed and
over-the-counter medications
and supplements can alter
the absorption of the patient’s
immunosuppressants, either
lowering levels and decreasing the
serum concentration or increasing
levels and contributing to drug
toxicity. Therefore, patients should
be instructed not take anything
new without consulting with their
transplant team. Inadvertent or
accidental noncompliance happens
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Non-adherence is significantly
associated with the recipient’s
beliefs or concerns about
immunosuppressive agents.
Adherent recipients believe in the
necessity of their medications more
than do patients who are nonadherent. Non-adherent recipients
have greater concerns about taking
their medications and believe they
have less control over their lives.28
Depression
Depression and lesser degrees
of life satisfaction may be
significant risk factors for NA,
particularly intentional NA. Both
retrospective and prospective
studies of kidney graft recipients
report an association between

The word “compliance”
does not even exist in the
teenage language or thought
process…
– Transplant recipient
reflecting on teenage years 25

When I first came home, I
was taking six prescription
medications. Some of them
I took four times a day,
some I took two times a day.
For some, I need to take
four tablets. Others I took
two tablets or one tablet.
Altogether, I was taking
about 27 or 28 pills a day
at first. The good news is
that you only have to take
some of those pills for a
couple of months. Now, I
only take three prescription
medications: two antirejection pills and one blood
pressure pill because the
anti-rejection medicine has
made my blood pressure
go up. So, now I only take
seven pills each day — four
in the morning and three at
night.27
– Patricia, liver transplant
recipient
NA and depression.29-31 However,
the impact of sociodemographic
factors must also be considered.24

Measuring
Non-Adherence
As stated above, measuring and
monitoring NA is challenging for
several reasons including logistics,
costs, and being able to recognize
underlying patient-specific
influences. For example, direct
observation of medication selfadministration would be accurate –
but impractical at best. Measuring
trough levels can provide some
objective information, but only on
recent adherence. If the patient
missed doses but took them the
day of or before serum testing,
the missed doses might not be
evident. In addition, multiple factors
can influence serum levels so it
is difficult to discern cause for
abnormal levels without trending.

3

One can evaluate prescription fills/
refills, or monitor use via electronic
pill bottle caps that record the
opening of the bottle. However,
such efforts can only assume
compliance or that the patient is
actually taking the medication.
It is helpful for patients to bring
their pill box to each clinic visit.
This provides opportunity to see
just what the patient is taking and
if any errors in their dosing are
happening. This should include
over-the-counter medications and
supplements as well.
Creating a judgment free
environment is also critical.
Patients should be assured that
there is no wrong answer, and that
it is important that they be truthful
about any non-adherence, for any
reason. This allows the clinicians
to address their risk, conduct a
root cause analysis, and work
to develop interventions that will
support their adherence.
Immunosuppressant Therapy
Adherence Scale (ITAS)
The Immunosuppressant Therapy
Adherence Scale (ITAS), an
instrument developed to measure
adherence to immunosuppressive
regimens, is considered a reliable
and valid tool. 32,33 The four-point
scale asks:
In the past three months, how
often:
1. Did you forget to take
your immunosuppressant
medications?
2. Were you careless about taking
your immunosuppressant
medications?
3. Did you stop taking your
immunosuppressant
medications because you felt
worse?
4. Did you miss taking your
immunosuppressant
medications for any reason?

4

Response choices were:
• 0% of the time
• 1-20% of the time
• 21-50% of the time
• > 50% of the time
While important and informative,
self-reporting may be limited by
inaccurate recall and/or an overestimates of adherence depending
in part on the patient’s willingness
to be transparent.

Interventions to Prevent
Non-Adherence
Just as there are so many
dynamic factors impacting a
patient’s adherence throughout
their transplant journey, so are
there potential ways to intervene.
Careful evaluation of key patientspecific factors, including the
recipient’s demographics, beliefs,
psychosocial state, cognitive
abilities, adherence history and
co-morbidities are critical. Patient
education, with emphasis on
and restatement of the need for
absolute adherence, and risks of
NA, is an essential foundation.
Patients typically have every
intention to adhere, but intention
may well play only a minor
role in ultimate adherence.30
Multidimensional interventions are
required.
A study by Chisolm-Burns et al
detailed the positive clinical and
economic impact of a multifactorial
approach with appropriately
designed multidimensional
interventions. Interventions that
are informational (review the
consequences of NA), behavioral
(identify routines, tools or strategies
to increase adherence), and
emotional (enhanced patient
motivation) are associated with a
higher adherence rate.12 Similarly
positive is the impact of an
education program — above and
beyond the standardized transplant
training by the transplant

physicians and nurses — with
intensified patient counseling by a
dedicated clinical pharmacist, often
both prior to discharge and for
several months during transplant
clinic visits.
Another study showed that by
combining educational, behavioral,
and motivational interventions,
the applied multifactorial
pharmaceutical care was
associated with an improvement
of drug adherence in the
intervention group (91% vs. 75%).34
Additional research points to the
benefit of targeting adherence
interventions to patients based on
their adherence history and comorbidities.3
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Self-Assessment Quiz: Non-Adherence – The Scope of the Problem
LEARNING GOAL

LEARNING OBJECTIVES

Gain an appreciation for the
clinical and economic impact nonadherence in the post-transplant
recipient.

After reviewing this publication, each participant should be able to:
1. Describe the clinical and economic impact of non-adherence in the
post- transplant patient population.
2. Identify 3 key risk factors for non-adherence post-transplant.
3. Describe factors to be considered to promote adherence when
developing a transplant recipient care plan.

SELF-ASSESSMENT QUESTIONS

In the Quiz Answers section on the next page, circle the correct answer for each question. To obtain two
(2.0) contact hours toward CE credit, the passing score is 100%. Return your Self-Assesment Quiz to Coram
via email, fax or mail. See the next page for details on how to return to your quiz. Please allow approximately seven
days to process your test and receive your certificate upon achieving a passing score.
1. All of the following statements are true EXCEPT
a. Adherence refers only to the post-transplant
patient’s prescribed medication regimen.
b. Non-adherence has a significant predictive
value of worse outcomes.
c. Non-adherence may be unintentional.
d. Intermittent non-adherence can negatively
impact long-term transplant success.
2. ____________ conditions are more likely to
influence adherence.
a. Acute
b. Chronic
3. Adherence has been shown to be ________ the
more frequently medication dosing is required.
a. Greater
b. Lesser
4. Self-reporting adherence may ________-represent
missed medication doses.
a. Over
b. Under
5. Potential risk factors for non-adherence in the
adolescent population include:
a. Developmental need for autonomy
b. Forgetfullness
c. Peer pressure
d. Cognitive abilities
e. All of the above
f. A, B, and C
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6. The degree of adherence tends to improve over
time (post-transplant).
a. True
b. False
7. Potential risk factors for non-adherence in the
post-transplant population include:
a. Depression
b. Forgetfullness
c. Socioeconomic factors
d. Patient perception of medication benefits
e. All of the above
f. A, B, and C
8. Reasons for adherence throughout the transplant
journey
a. Tend to remain the same for patients since
patient’s don’t tend to change much
b. Tend to change as patient factors change
c. Are predictable
9. Intent to adhere is a strong predictor of posttransplant adherence.
a. True
b. False
10. Multi-dimensional interventions associated with
greater adherence incorporate all of the following
EXCEPT
a. Information
b. Behavior
c. Punishment
d. Emotion

6
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QUIZ ANSWERS
Fill in the key below with the
correct answers to receive 2.0
Continuing Education credits.*

To obtain Continuing Education credits, please complete
this information in full. Please print clearly.
Name: _________________________________________________________
Address: _______________________________________________________

1.

a

b

2.

a

b

City: _____________________________ State:_________ Zip:_________

3.

a

b

License Number (required to receive CEs): __________________________

4.

a

b

5.

a

b

6.

a

b

7.

a

8.

c

d

 RN
c

d

e

f

b

c

d

e

f

a

b

c

9.

a

b

10.

a

b

 LPN

 Certified Case Manager

Employer:______________________________________________________
Work Phone:____________________________________________________
Coram Representative:____________________________ Date: _________

Was this material:
c

d

*Accreditation Information
• Provider approved by the California Board of Registered Nursing,
Provider Number 15200 for 2.0 contact hours.
• Coram CVS Specialty Infusion Services is approved by the
Delaware Board of Nursing, Provider Number DE-14-010517.
• Coram CVS Specialty Infusion Services is approved by The
Commission for Case Manager Certification to provide continuing
education credit to CCM® board certified case managers.
• Coram CVS Specialty Infusion Services is an approved provider
for the American Board for Transplant Certification (ABTC).
Coram CVS Specialty Infusion Services will grant one Continuing
Education Point for Transplant Certification (CEPTC) for this
offering. Provider Number 147.
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