
Adherence in Asthma and COPD: New Strategies for an Old Problem

Maureen George PhD RN AE-C

Introduction
Adherence
Medication Adherence in Asthma and COPD
Asthma and COPD Patients Are Non-Adherent to More Than Just Their

Medications
Types of Non-Adherence
Dimensions of Non-Adherence

Socioeconomic Factors
Therapy-Related Factors
Condition-Related Factors
Health System-Related Factors
Patient-Related Factors

Ways to Measure Adherence
Biochemical Measurement
Provider Estimate
Patient Self-Report
Prescription Data
Electronic Monitors and Smart Technology

Strategies to Improve Adherence
Strategies to Reduce Unintentional Non-Adherence
Innovative Strategies to Reduce Intentional Non-Adherence

Summary

Adherence broadly encompasses the decisions patients make as to whether health care advice
should be initiated, as well as the degree to which the recommended health behaviors, once started,
are maintained. Disease-related conditions such as severity and duration of illness, as well as
treatment-related features such as frequency of dosing and side effects, are 2 of several factors that
influence adherence. Other factors affecting adherence include socioeconomic status, patient-re-
lated causes, and health system-related reasons. Adherence is rarely, if ever, an all-or-none phe-
nomenon. Typically, patients follow some recommendations closely while deciding others are op-
tional; these decisions are often made without consulting with or notifying health care professionals.
Non-adherence can be categorized as either unintentional or intentional. Unintentional non-adher-
ence is easier to remedy because it responds to patient education, simplification of treatment
regimens, or the use of a reminder system. Intentional non-adherence is more complex and chal-
lenging to address because patients exhibiting these behaviors often do not find evidence-based
recommendations compelling, lack the motivation to follow advice, or have deeply entrenched
personal beliefs that conflict with health guidance. Novel psychotherapeutic behavioral interven-
tions, such as shared decision-making, motivational interviewing, and coaching are some approaches
being tested to determine their effectiveness in mitigating the resistance to treatment that charac-
terizes intentional non-adherence in asthma and COPD populations. In this narrative review, the
extent of non-adherence to asthma and COPD management recommendations is explored, the
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factors affecting adherence are explicated, the methods used to measure adherence are compared
and contrasted, and the effectiveness of strategies targeting unintentional and intentional non-
adherence is detailed. Key words: adherence; asthma; COPD; shared decision-making; motivational
interviewing; behavioral interventions; coaching; navigator; smart inhalers [Respir Care
2018;63(6):818–831. © 2018 Daedalus Enterprises]

Keep a watch also on the faults of the patients, which
often make them lie about the taking of things prescribed.1

—Hippocrates

Introduction

Chronic illness is the leading cause of disability and
death worldwide, and nearly half of all adults in the United
States suffer from one or more chronic illnesses,2 includ-
ing chronic respiratory illnesses. More than 25 million
American children and adults have asthma,3 and more than
12 million adults are affected by COPD.4 By 2030, COPD
is expected to be the third leading cause of mortality glob-
ally.5 Risk of death from asthma and COPD are signifi-
cantly increased when pharmacologic management is not
initiated or is not sustained.6

Adherence

The negative physical and psychological consequences
of chronic disease can largely be reduced with optimal
self-management. However, chronic disease management
takes place at home, with patients and their loved ones
making decisions as to whether treatments should be started
or continued, often without consulting the health care team.7

As such, patients may focus on their own experiences of
health, finding externally specified disease management
strategies, such as evidence-based guideline-directed care,
inadequately compelling. The process and outcome of these
decisions are described as adherence: the extent to which
a person’s behavior (eg, taking medication, following a
diet, or executing lifestyle changes) corresponds with

agreed-upon recommendations from a health care provider.8

Adherence and related expressions, such as concordance
and therapeutic alliance, are preferred over terms like com-
pliance because adherence suggests patient autonomy,
whereas compliance connotes a paternalistic model of care
in which patients are expected to dutifully acquiesce to
health care advice. With adherence comes the idea of in-
tentional persistence that better reflects the complexity of
chronic disease management.9

There are no known factors that reliably predict adher-
ence.8,10-12 Furthermore, adherence is not an all-or-none
phenomenon but rather a set of dynamic behaviors that
change over time and context. Because self-management
decisions are largely based on patients’ experiences and
beliefs about health and illness, every conceivable pattern
of adherence can be seen. For example, patients’ medica-
tion-taking behaviors may range from close alignment with
evidence-based recommendations to chronic underuse of
all medications and even outright rejection of Western
biomedical approaches.13 While these extremes are less
common, a more complicated picture frequently emerges
in which medications are sometimes but not always used.
For example, adherence rates are highest immediately be-
fore and after office visits and lowest between visits.14-16

Medication Adherence in Asthma and COPD

In asthma and COPD, maintenance treatments are un-
derused. In a systematic review of 29 randomized con-
trolled trials of � 2,000 subjects with asthma using inhaled
corticosteroids (ICS), adherence ranged from 47–57%,17

while in a study of 244 subjects with COPD, objective
measurements of adherence to a combination product (ICS
and long-acting bronchodilator) was � 23%.18 Non-per-
sistence (ie, stopping after starting) with long-acting bron-
chodilators was found to occur at a rate of 65% in an
analysis of � 45,000 subjects with COPD in Germany19

and in 70% of � 11,000 patients with COPD in the U.S.
Veterans Affairs database.20 In fact, adherence in pulmo-
nary disease is lower than that for other chronic condi-
tions, including HIV, rheumatologic conditions, cancer,
and gastrointestinal disorders.21 At the same time, there is
an overreliance on short-acting bronchodilators, a marker
of disease activity, in both asthma and COPD.22,23

These data reflect medication adherence rates for pa-
tients who have made the decision to initiate a trial of
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prescribed medicine, that is, they have obtained their ini-
tial prescription from the pharmacy. However, a not incon-
sequential number of individuals never fill or pick up their
first prescription, a behavior described as primary non-adher-
ence. In one retrospective cohort study of � 69,000 members
of 5 large health plans, 14–20% of subjects with asthma were
identified as having primary non-adherence.24

Asthma and COPD Patients Are Non-Adherent to
More Than Just Their Medications

As implied by the definition of adherence, management
of chronic respiratory diseases requires more than just tak-
ing the medicine. Individuals with chronic respiratory dis-
eases may also be expected to stop smoking, attend routine
ambulatory appointments (eg, cardiopulmonary rehabilita-
tion programs), implement environmental remediation and
avoidance measures, monitor air flow at home using peak
flow meters or hand-held spirometers, respond to increas-
ing symptoms using tailored action plans, gain or lose
weight, and adhere to long-term oxygen therapy. Data dem-
onstrate that many of these recommendations are not fol-
lowed. For example, less than half (48%) of all environ-
mental remediation advice is implemented,25 71% of
pediatric asthma primary care visits are not kept,26 79% of
COPD patients fail to complete home exercise programs,27

and 30–55% do not use their home oxygen.28

Types of Non-Adherence

Patients’ purposeful decisions not to initiate or continue
with therapy are described as intentional non-adherence29

and are largely driven by alternative health beliefs or a
failure to find medical advice compelling.30-32 Uninten-
tional non-adherence, on the other hand, has more to do
with a misunderstanding of what is being asked of the
patient, overly complex treatment regimens, or a lack of
routines or reminders that would provide the structure for
regular medication use.30,32 Unintentional non-adherence
can be remedied with patient education, reminder systems

or assistance with simplifying or routinizing medication
use, such as tying medication dosing to customary daily
behaviors like brushing teeth or eating meals. Intentional
non-adherence is more challenging, as it requires trust in
the advice and the advisor, as well as multi-component
psycho-behavioral interventions, which are discussed later.
Examples of intentional and unintentional non-adherence
can be found in Table 1.

Dimensions of Adherence

The World Health Organization8 identifies 5 factors that
have the potential to contribute to non-adherence: socio-
economic, therapy-related, condition-related, health sys-
tem–related, and patient-related factors. Illustrations of each
factor are noted below, and additional examples can be
found in Table 2.

Socioeconomic Factors

The primary socioeconomic factors influencing medi-
cation non-adherence are access to prescription benefits
and out-of-pocket expenses. Without coverage, drugs are
prohibitively costly for many, particularly respiratory med-
icines where generic drugs have not been available in the
United States for years. A case in point is cost-related
non-adherence that occurred following Medicare capping
and increased out-of-pocket contributions. Although Part
D was introduced to increase access to prescription drugs
for seniors, most Medicare drug plans have a coverage gap
(ie, a donut hole) that can cause significant financial dis-
tress for older patients. In addition, formulary tiers make
some of the most efficacious drugs inaccessible. Affected
seniors have responded to the donut hole by implementing
cost-coping behaviors such as forgoing food and mortgage
payments and resorting to stretching medication posses-
sion time by taking fewer doses and using prescription
maintenance treatments only when symptomatic.33 Re-
cently, a demonstration model of value-based insurance
design was launched in 7 states to reduce cost-sharing by

Table 1. Examples of Intentional and Unintentional Non-Adherence

Causes of Unintentional Non-Adherence Causes of Intentional Non-Adherence

Forgetfulness Does not find health care advice or evidence-based recommendations compelling
Disrupted routines
Lack of routines
Treatment regimen is too complicated
Lacks understanding of disease or duration of required treatment
Lacks understanding of treatment use (eg, thinks inhaled

corticosteroids are to be used only when symptomatic)
Inaccurate administration technique for inhaled therapies

Has cultural or alternative beliefs about the meaning of symptoms or illness
that conflicts with the biomedical model

Holds discordant beliefs regarding diagnosis, severity, and treatment required
Lacks motivation to persist with treatment
Distrusts health care professionals and/or health care systems
Feels disenfranchised from the decision-making process
Fears that tolerance or addiction to inhaled corticosteroids can occur if used

routinely, confuses anabolic steroids with corticosteroids, or misattributes
systemic adverse effects to topical treatment
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aligning patients’ out-of-pocket costs with essential high-
value clinical services. This is expected to increase COPD
medication adherence by 5–15%.33

Therapy-Related Factors

Frequency, complexity, and length of treatment are some
of the many treatment-related factors that may affect ad-
herence to asthma and COPD medications. Because these
are chronic conditions, patients are expected to take med-
ications for the rest of their lives. Most respiratory patients
require multiple drugs each day; many of these drugs re-
quire more than once-daily dosing.

Taking respiratory medications isn’t as simple as swal-
lowing the right pill at the right time of day. Unique to
inhaled medications, if the administration technique is in-
accurate, then the drug is not delivered to the lower respi-
ratory tract and therefore results in unintentional non-ad-
herence. Inhaled medications also require selecting the
right drug for the clinical indication (eg, quick-relief vs
maintenance therapies), precisely preparing the dose (eg,
priming), using the correct administration technique (eg,
hand–breath coordination, inspiratory flow) specific to the
device being used (eg, pressurized metered-dose inhaler,
dry powder inhaler, slow mist inhaler, nebulizer, spacers/
valved holding chambers).

Incorrect beliefs about inhaled medications also lead
patients to make treatment errors. For example, when the
speed with which a drug relieves symptoms (eg, short-
acting bronchodilators) is perceived as a measure of po-

tency, then their use can be mistakenly prioritized over
controller medicines like ICS. Patients also have been
known to mistakenly attribute systemic side effects to ICS
or confuse corticosteroids with anabolic steroids. An in-
accurate fear of developing a tolerance or addiction to ICS
is not uncommon.31

Condition-Related Factors

Adherence to treatment for chronic conditions is often
poorer than that seen with time-limited illnesses. In addi-
tion, although the severity of disease or intensity of symp-
tom burden should be associated with increased medica-
tion adherence, asthma and COPD symptoms may not
abate during periods of adherence nor intensify during
periods of non-adherence.8 Without a reliable association
between medication adherence and symptom relief or dis-
ease remission, respiratory conditions may not provide the
necessary feedback mechanism to promote sustained ad-
herence.

Health System-Related Factors

Lack of access to medications33 (eg, tiered formularies)
and dissatisfaction with health care provider interactions30

are additional barriers to adherence in asthma and COPD.
Seven of the 10 rules proposed to improve quality in health
care in the Institute of Medicine’s 2001 Crossing the Qual-
ity Chasm report34 focused on ways that disease outcomes
can be improved by delivering patient-centered care. Pa-

Table 2. Factors Affecting Non-Adherence

Socioeconomic Therapy-Related Condition-Related Health System- Related Patient-Related

Cost of medicine
Access to prescription

benefits
Lack of social support

Duration of treatment
Complexity of treatment regimen
Previous treatment failures
Frequent changes to treatment
Adverse effects (real and perceived)
Speed of symptom or disease

remission to treatment

Duration of illness
Severity and frequency of

symptoms
Relief of symptoms or

likelihood of disease
remission in response
to treatment

Poor quality of patient–provider
communication or partnership

Lack of continuity of care
Excessive wait times for or at

appointments
Institutional racism in the

health care setting
Inadequate time for

consultations
Lack of follow-up

Low or limited literacy
or health literacy

Lack of knowledge of
the disease and its
treatment

Distrust
Premature delegation

of disease
management from
parent to child

Cognitive impairment
Beliefs about treatment

or illness that are in
conflict with the
medical model

Lack of motivation
Lack of confidence

(self-efficacy)
Forgetfulness

Data from Reference 8.
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tient-centered care as is defined as “respectful of and re-
sponsive to individual patient preferences, needs and val-
ues and ensuring that patient values guide all clinical
decisions.”34 Without enhanced patient–provider partner-
ships, non-adherence may not be recognized by the pro-
vider or may not be disclosed by the patient. This has
important patient safety implications. If a respiratory ex-
acerbation is not identified as resulting from non-adher-
ence as opposed to worsening disease, then a patient may
be exposed to unneeded intensification of therapies, like
courses of systemic corticosteroids.

Patient-Related Factors

In addition to inadequate knowledge, forgetfulness, and
a lack of motivation, there are other patient-related factors
that may contribute to non-adherence, including mental
health conditions, competing priorities (eg, food or safety),
and limited health literacy.

Ways to Measure Adherence

Several approaches are used to measure respiratory med-
ication adherence, each with distinct advantages and dis-
advantages.29,35 Biochemical measurement can objectively
confirm drug intake, but is costly. A provider estimate and
a patient self-report are inexpensive but subjective. Pre-
scription data are unbiased and inexpensive, but these do
not confirm drug intake. Electronic monitors are objective,
but widespread use has been limited by different monitors
being needed for each device type. However, as industry
embraces smart technology, electronic monitors embedded
in each delivery device may become the norm. Most im-
portantly, however, none of these measures currently have
the ability to differentiate between intentional and unin-
tentional non-adherence or relate disease activity back to
adherence.35

Biochemical Measurement

With the exception of obtaining blood levels of orally
administered theophylline, direct biochemical monitoring
of respiratory drug levels in blood, urine, or saliva is dif-
ficult due to limited systemic absorption of topical medi-
cations that comprise the vast majority of respiratory prod-
ucts. To be done accurately, this approach would require
repeated measures, which is both impractical and costly.

Provider Estimate

Health care providers may have a gut feeling as to whether
patients are taking their medication or not. However, pro-
vider estimates have been shown to be no better than guess-
ing in terms of distinguishing between adherent and non-

adherent subjects in studies of anti-tuberculosis treatment
or use of asthma controllers.36,37 Provider bias is nearly
uniformly in the direction of assuming more adherence
rather than less.36,37

Patient Self-Report

As Hippocrates reminds us, patients can lie about taking
medications,1 and when they do, they almost always over-
report adherence. This is less often because patients are
devious and deceitful, but more often because patients
wish to avoid confrontation, are embarrassed by their fail-
ure to follow through with medical advice, or desire to be
a “good” patient.38 What is not always appreciated is the
extent to which patients will take actions to appear adher-
ent. In one study, the greatest concordance between ob-
jective measures of adherence and self-report was seen
when subjects admitted to non-adherence (using the in-
haler less than once a day). In contrast, the greatest dis-
cordance was evident when the inhaler was reported as
being used as prescribed (73% vs 15%). Moreover, 14% of
subjects in this trial activated their inhalers � 100 times in
a 3-h period in a deliberate attempt to appear adherent, a
behavior known as dumping.39 The take-away from this
may be that patients are more likely being truthful when
they disclose non-adherence than when they declare they
are adherent.

Prescription Data

Compared to other major diseases like heart disease,
hypertension, and depression, medication possession rates
for asthma and COPD are among the lowest.40 As de-
scribed in Table 3, the medication possession rate is a
widely accepted measure of adherence and is calculated by
dividing the days’ supply by days in the observation pe-
riod, and multiplying by 100 to arrive at a percentage of
time when medication is available to the patient. The rea-
son for low medication possession rates in respiratory dis-
eases may be due to clinicians failing to prescribe medi-
cations or due to patients failing to obtain initial
prescriptions (primary non-adherence) or to refill prescrip-
tions (secondary non-adherence). An example of provider
failure to prescribe medications may explain why 40% of
� 600,000 children with asthma had no prescriptions for
asthma medicine, and only 15% with an asthma medicine
had been prescribed an ICS.41 Other studies have reported
medication possession rates no higher than 50% for con-
trollers in children42 and adults with asthma.43 Other stud-
ies have shown that approximately 50% of COPD patients
use any COPD medications and that 70% of those who do
use COPD medicine can be classified as non-adherent.19

In one study, medication possession rates were only 44%
during the last year of life for subjects with COPD.20 Hos-
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pital admissions rates are lowest44 and survival rates high-
est44,45 among adherent COPD patients. Table 3 lists com-
mon prescription possession and use measures, as well as
how these are calculated.

Electronic Monitors and Smart Technology

Add-on transferable electronic monitors were originally
developed to measure adherence for research purposes.
With the advent of newer, sophisticated, so-called smart
technologies, embedded and connected devices aspire to
do more than just measure adherence: they can serve as
reminder systems, create trackable data points for patients
and clinicians to interpret, and entrain geographical posi-
tioning and air quality data to identify triggers and location
of medication use. Perhaps most importantly, they seek to
do what other measures of adherence have not been able to
do to date, which is to connect measures of disease control
with adherence.35

Electronic Monitors. Add-on electronic monitors were
initially relatively crude devices capable of indicating only
if dose actuation occurred on a specific date (eg, Doser,
MEDITRACK, Easton, MA) and hour (eg, Nebulizer
Chronolog, MedTrac Technologies, Lakewood, CO), but
they have evolved over time to discern whether a dose
was taken using microphones or measures of flow (eg,
SmartMist, Aradigm, Hayward, CA MDILog, Medtrac
Technologies, and INCA, Vitalograph, Buckingham, Eng-
land).46 Devices have also been produced to measure spe-
cific dry powder delivery systems (eg, Turbuhaler and
Diskus)46 and to signal that doses are due by beeping (eg,
Doser), ringing (eg, SmartTrack, Adherium, San Mateo,
CA), or glowing (eg, CareTRx, Teva, Amsterdam, the
Netherlands). With the exception of the Doser, which is
available for consumer purchase, most electronic monitors
were designed to measure adherence in clinical trials.

Smart Technology. With the cost associated with smart
technology no longer an impediment to wide scale pro-
duction, and with Bluetooth-enabled smartphones offering
data aggregation in the cloud and direct interface with
electronic health platforms, pharmaceutical companies are
moving ahead with embedded sensing and connectable
systems in their inhaled medication delivery devices. This
is expected to offer patients and clinicians the opportunity
to discover personal patterns of medication use and symp-
toms that otherwise might not have been discernible. It
also offers insurers and researchers the opportunity to learn
from aggregated population health data (ie, big data).

While smart devices can help monitor adherence, they
will likely cost more, at least initially, than conventional
unconnected inhaled delivery systems. In addition, the max-
imum benefit may only be derived from smart inhalers
connected to the cloud, access that for many may be cost-
prohibitive or intermittent as low-income consumers often
rely on pay-as-you-go text and data-access plans. This
smart future will therefore force payers to reconsider the
cost of covering access in light of the value that the new
devices offer in terms of supported management of certain
high-risk populations.

To be accepted by patients, however, these integrated
devices must be intuitive to use and must provide digest-
ible bites of actionable and relevant data when the patient
wants it. Most importantly, if adherence is to be measured,
patients must want to opt in and to set limits on how
closely they are monitored, fearing repercussions for being
identified as non-adherent.47

Although 90% of asthma patients state that they were
willing to carry and use a connected device,48 non-persis-
tence with electronic monitors has been documented. In a
study of propeller technologies, 15% of adults with asthma
stopped monitoring in their first month, and 43% had
stopped monitoring by year’s end.49 In a study of 89 chil-
dren with asthma, rates of device malfunction and loss

Table 3. Measures of Medication Possession or Use

Measure of Medication Possession/Refill Calculation

Medication possession rates Days’ supply divided by days in the observation period
Continuous measures of medication

acquisition
Cumulative days of medication obtained divided by total days to end of observation period

Medication refill adherence Total days supplied divided by total days observed, multiplied by 100
Proportion of days covered Number of days in period covered divided by the total number of days in the period, multiplied by 100
Persistence Time in days from first claim to last claim (plus the days’ supply of the last claim) considering the days

between refills
Continuous measure of medication

gaps
Cumulative days without any medication over a series of intervals divided by the total days from the

beginning to the end of the time period
New prescription medication gap Time between date the medication was first prescribed until the end of follow-up, switch to an alternate

therapy, or medication is discontinued
Discontinuation A defined number of days after exhaustion of the days’ supply from the previous dispensing
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were much higher in the group randomized to use a device
for adherence tracking compared to those whose data were
not reviewed for adherence (35% vs 8%), leading the au-
thors to conclude that some of the devices were deliber-
ately broken or lost.50

Strategies to Improve Adherence

Strategies to Reduce Unintentional Non-Adherence

As described earlier, most unintentional non-adherence
can be attributed to not having an understanding of the
disease or treatment regimen or not having structures in
place to remind the individual that a dose is due. To that
end, strategies to address unintentional non-adherence fo-
cus on patient education, simplification of regimens, and
structures for remembering medication.

Education. Asthma education is 1 of 4 critical compo-
nents of the national asthma guidelines, and a large num-
ber of clinical trials have demonstrated asthma education
improves ICS adherence.17,51 Unfortunately, not all pa-
tients receive asthma education. Healthy People 2020
sought to increase the proportion of individuals receiving
formal asthma education from 8% to 30%, but as of 2007
only 12% of adults reported having received asthma self-
management education.52,53 More children than adults re-
port receiving asthma education; adults with private insur-
ance, compared to those with Medicaid or no insurance,
are more likely to report receiving self-management edu-
cation.53 Less is known about the role of COPD education
on adherence. One Canadian study demonstrated that sub-
ject education increased the use of COPD drugs,54 although
inhaler instruction has been less effective in COPD sub-
jects compared to asthma subjects.30

Reminders. Both text messaging and audiovisual re-
minders are effective short-term approaches to improving
ICS adherence.17 Whether reminders can sustain adher-
ence in the long term has not been established, and there
is concern that frequent reminders may become a nuisance
to patients.55 Moreover, health reminders delivered to
smartphones may get crowded out by banners and alerts
from news sites and social networking platforms, creating
in essence a new type of alarm fatigue. Dose reminders, as
part of a multi-component intervention, were effective in
improving adherence to COPD medicines in a small ran-
domized trial.56

Routines. For many chronic conditions, pill boxes are
used to organize medications and to serve as visual re-
minders of use. However, these boxes do not accommo-
date inhaled devices, so patients with asthma and COPD
resort to keeping their medication in view or in the same

location in the home, integrating medication use into morn-
ing or evening routines, or carrying their controller med-
ications with them.57-60

Simplifying Medication Regimens. Complex regimens
decrease adherence across a variety of diseases.8 For ex-
ample, with each additional incremental dose per day, from
once a day to 4 times a day, adherence drops (43% vs 37%
vs 30% vs 23%, respectively) in COPD.61 Decreasing the
number of drugs or the number of daily doses is often a
first, and effective, step in improving ICS adherence and
COPD drug use.17,62 To that end, combination inhalers
offer an easy way to simplify the number of drugs and
doses per day.

Innovative Strategies to Reduce Intentional
Non-Adherence

Despite knowledge of asthma and its management, some
patients still do not find medical advice compelling or hold
deeply entrenched beliefs that conflict with treatment rec-
ommendations.13,31 Because these barriers are complex and
indelible, and because strategies focused on unintentional
non-adherence are ineffective in these contexts, novel,
multi-component, patient-centered, psychotherapeutic ap-
proaches have been proposed, including coaching, use of
navigators/advocates, shared decision-making, and moti-
vational interviewing. The application of these approaches
to asthma and COPD are detailed below.

Coaching. Interventions focused on empowering pa-
tients to set and achieve health goals of their own mak-
ing is the central feature of coaching, which is also
described as health or wellness coaching.63 As opposed
to patient education that is more disease- and curricu-
lum-focused, coaching incorporates health promotion
more broadly, is more active, and is more patient-di-
rected. Coaches typically have advanced training in be-
havioral sciences, with a focus on behavioral change
theory, communication, and motivational skills. A final
differentiating point is that, compared to patient educa-
tors who have time-limited relationships with their cli-
ents, coaches typically have ongoing, or even enduring,
relationships with patients.63

Although coaching can be used to supplement or com-
plement patient education to address unintentional non-
adherence, it is time- and labor-intensive. Therefore,
most trials have utilized coaching in asthma and COPD
populations known or suspected to have some degree of
intentional non-adherence. Coaching has been shown to
improve inhaler technique in adults with asthma, reduce
asthma symptoms and acute health care utilization in
children, and enhance quality of life of parents of asth-
matic children.64-66 Coaching directed at parents of chil-
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dren with asthma who present to the emergency depart-
ment demonstrated improved attendance at primary care
visits, but not subsequent emergency department visits,
in one trial67 but not in another.68 In a small trial in
subjects with COPD, subject education combined with
coaching reduced unscheduled office visits and improved
subjects’ quality of life.69 Adherence was not measured
in any of these trials. One small study of subjects with
COPD who received an electronic activity coach mea-
sured adherence to a home-exercise program that con-
sisted of a smart accelerometer and receipt of daily
scripted motivational messages; in this trial, only 21%
of subjects were adherent.27

Navigators/Advocates. Originating decades ago, pa-
tient navigators and patient advocates were nurses and
other highly trained lay individuals who guided cancer
patients through complex payer and health care systems
to obtain multiple consultations and diagnostic tests so
that they could make informed decisions about their
cancer treatment. The critical components of this skill
set included education, support, and care coordination
across the care continuum (home, acute care, primary
care).70 Like coaching, navigators may be effective in
addressing unintentional non-adherence, but because it
is a costly and labor-intensive approach, most trials have
focused on populations with suboptimal clinical out-
comes due, in part, to intentional non-adherence. This
model has more recently been applied to adults with
asthma71-73 and COPD,70 but its effectiveness it unknown
either because of methodological limitations70 or be-
cause evaluation is ongoing.73

Shared Decision-Making. Historically, medicine has
taken a paternalistic approach to patient–provider relation-
ships, with clinicians deciding what is best for the patient
based on their expertise and the scientific evidence. This
evolved to an informative model of care in which provid-
ers informed patients about why a treatment was recom-
mended, later adding an interpretative approach that helped
patients find their own preferences for care. A more ad-
vanced and deliberative model of care,74 which includes
an explicit exploration of both provider and patient treat-
ment preferences, is purported to help reconcile differ-
ences, leading to mutually agreed-upon, higher-quality de-
cisions that best match patients’ needs with evidence-based
recommendations.13 When providers understand patient
preferences for disease management, then they can facil-
itate discussion of the risks and merits of treatment options
and entertain these options jointly, an approach described
as shared decision-making.75 In this model of care, things
patients value are held in equal regard as what providers
value,13 and this approach has been shown to improve
medication adherence by subjects with chronic disease.76-79

Figure 1 depicts a simplified approach to shared decision-
making in which options (pros and cons) are discussed and
patients’ treatment preferences are seen as integral to ar-
riving at an informed decision.75

The effectiveness of shared decision-making approaches
on improved asthma medication adherence and other mark-
ers of disease management has been studied. In random-
ized, controlled trial of 612 adults, those who received an
intensive shared decision-making intervention (multiple
lengthy visits with highly-trained interventionists) im-
proved ICS adherence, asthma-related quality of life,
asthma control, lung function, and reduced quick relief
bronchodilator use and acute health care utilization.79 A
pragmatic extension of this trial to 30 primary care sites is
under way.80 In pediatric asthma, parents who used a shared
decision-making portal reported fewer absences from work
and fewer exacerbations in their children.81

Motivational Interviewing/Enhancement. Motiva-
tional interviewing is a specific microcounseling approach
developed by clinical psychologists Miller and Rollnick as
part of a screening, brief intervention, and referral to treat-
ment strategy for problem drinking and drug use.82 Moti-
vational interviewing recognizes that patients are often
ambivalent about behavior change and engages them to
resolve their indifference by harnessing their intrinsic mo-
tivation to reach personal goals. The motivational inter-
viewer rolls with resistance rather than confronting or chal-
lenging the patient, is empathetic to and accepting of
patients’ healthy and unhealthy decisions, and shows gen-
uine concern and compassion.82

As shown in Figure 2, motivational interviewing con-
sists of 4 steps: engaging, focusing, evoking, and plan-
ning.75 The goal of the first step (engaging) is to establish
a therapeutic alliance with the patient. In the second step
(focusing), a candid conversation helps draw a connection
between current behaviors and the benefits of future be-
havioral change. In the third step (evoking), attempts to
enhance patients’ motivation are made using motivational
interviewing techniques such as collaboration, empathy,
concern, and acceptance of ambivalence. In this step, be-
liefs regarding the benefits and negative sequelae of their
current approaches (pros and cons) are explored. In the
final step (planning), options are jointly considered, and
there is an attempt to build consensus around behavioral

Team
discussion

Initial
preferences

Informed
preferences

Process of deliberation

Discuss
options

Discuss
decision

Decision

Fig. 1. Schematic of Elwyn and colleagues’ simplified approach to
thinking about shared decision-making. Adapted from Reference
75.
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change.75 The term motivational enhancement has recently
been used to describe interventions that adhere to some,
but not all, motivational interviewing tenets or that reflect
variations from prescribed motivational interviewing pro-
tocols.

There are several small trials of motivational interview-
ing as a component of multi-factorial interventions in
asthma and COPD populations. In a randomized, controlled
trial of 146 subjects with COPD, those who received mo-
tivational interviewing as part of a comprehensive disease
management strategy (ie, disease information, medication
reminders, and inhaler education) had higher rates of med-
ication adherence.56 However, due to the bundling of in-
terventions, it isn’t possible to determine what attributes or
interventions in this trial were responsible for the improved
adherence rates.

Other motivational interviewing studies have not mea-
sured adherence. A randomized, controlled trial of 43 prac-
tices that included 1,634 COPD subjects examined the
effect of training clinicians in motivational interviewing,
with a specific focus on the shared decision-making com-
ponent. This approach did not have added value above the
self-management training the practices had already re-
ceived83 and was not cost-effective.84 As a component of
multi-factorial asthma interventions, motivational inter-
viewing reduced children’s exposure to environmental to-
bacco smoke85 and improved symptom-days and restricted
activity days in adolescents enrolled in a Web-based asthma
self-management program.86 In a subset of these 422 teens,
those who met the diagnostic criteria for rebelliousness
also experienced reduced symptom-nights and school ab-
sences.86

Summary

In this article, adherence has been defined and methods
for measuring adherence have been detailed. Factors re-
lated to disease, treatment, health care systems, medication
cost and access, as well as patient-specific attributes as-
sociated with suboptimal adherence have been explicated.
By differentiating intentional from unintentional non-ad-
herence, clinicians will be better able to match interven-
tion strategies to the underlying cause of non-adherence. A
review of the literature identified novel psychotherapeutic
interventions to address intentional non-adherence that,
while still in development, offer clinicians some early sig-
nals as to approaches that may be successful in managing
the most complex and challenging adherence issues in the
future. Large, rigorously designed trials that focus on the
evaluation of individual components’ effects on adherence
are needed before greater dissemination and implementa-
tion of these strategies can be recommended.

Some questions remain. Why should clinicians try to
improve adherence? To achieve disease control and im-
prove patient safety, such as reduced morbidity and re-
duced exposure to unnecessary treatment intensification,
adherence must be improved. How is improved adherence
to be accomplished? To date, patients have borne an un-
equal portion of blame for non-adherence because much of
non-adherence is unintentional. As such, patients need to
be supported, not censured. This support must come from
the health professionals who care for them, and these health
professionals must be trained in adherence and knowl-
edgeable about effective tailored adherence interventions.
This will not fall to one individual or to one approach.
Rather, it will require a team using multidimensional ap-
proaches that address all the factors that contribute to non-
adherence. This is well worth doing because increasing the
effectiveness of adherence interventions may have a far
greater impact on the health of the population than any
improvement in specific medical treatments.8
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Discussion

Lugogo: I struggle with how to really
get at non-adherence in the clinic, and I
think a tool of some kind would be nice
to have. Are there any questionnaires or
things you could give to the patient while
they’re completing their asthma control
questionnaires that they could fill out
that says I’m adherent or I’m non-ad-
herent and maybe gets at some of the
reasons for non-adherence?

George: There are some tools that
have been developed by industry as
part of clinical trials that are not really
available for mass market. I use the
Medication Adherence Report Scale
for Asthma, which correlates with both
objective measures of adherence as
well as pharmacy refill data. Jerry
Krishnan found one question predicted
non-adherence and showed that,
within 7 d of leaving the hospital, sub-
jects stopped their oral steroids and
ICS.1 The one question that identified
who was likely to stop their ICS and
oral steroids after an acute exacerba-
tion for asthma was simply, “Have you
missed at least 1 dose of your ICS in
the last week?” That’s a pretty simple
question to ask. And if they admit that
they missed at least 1 dose, they were
likely to have missed 50% or more of
their doses.

Wise: Wow. I used to think that eco-
nomics was the dismal science, but now
it appears that behavioral nursing is.

George: I always wanted to care for
the patients that nobody else wanted. I
wanted the patient who won’t do any-
thing you tell them, that’s who I love
to work with.

Wise: I have a couple questions, one
is this donut hole. It seems to me that
most of my COPD patients have pretty
much the same regimen of $200–$300
drugs per month plus whatever their
copay is—and they reach their donut
hole in July or August. Is there any
evidence that there’s a seasonality ef-
fect in terms of adherence?

George: I don’t know that we have
that data. I do know that patients in
the donut hole have clearly been shown
to demonstrate some of the patterns
we talked about yesterday: they take
only their morning dose and not their
evening dose, or go to every other
day, or based on symptoms only. We
do know those 3 patterns. We also
know that patients are more adher-
ent immediately before and after of-
fice visits.

Wise: We dread the summer because
we have to work around that. The sec-

ond thing that one could do is a little
scale for the Juniper Score. I would rec-
ommend looking up Credit Karma be-
cause they have a little meter for your
credit score and it’s very motivating to
look at it and see how you’re doing.

George: We have pretty good data
on this. There’s a big information vi-
sualization group at Columbia, and
they’ve shown that in HIV and care-
givers of individuals with dementia
that these tools motivate people to start
to self-manage.2 They’re helping me
develop this, and they say that the me-
ter is going well.

Wise: Right, it goes from green to
yellow to red like a little speedom-
eter. The third thing, and I know you
appreciate this, is that the interface
with the doctors is important too. I
think most doctors hate to get the
constant reminders we get from some
of these systems.

George: Right, I focused on just pa-
tients here, but there is a wealth of
information that we know. We haven’t
even talked about providers, just the
patient side.

Wise: Engineers make these great
devices, but they haven’t figured out
how to develop a useful and usable
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interface for patients and doctors.
EPIC is an example of that.

George: And they don’t co-produce
them with either patients or health pro-
fessionals. With the exception of My-
AirCoach, who has done it, but their
device isn’t on the market yet.

Donohue: Maureen, that was a won-
derful presentation. Payers cannot af-
ford for non-adherence to be the driv-
ing mechanism for the addition or
substitution of these drugs. So, that’s
one of the reasons I thought of that
doesn’t involve the patients, which I’m
most concerned about, like you are.
The FDA has become very interested
in patient preference, and there’s soon
going to be a meeting on endobron-
choscopic coils for COPD and em-
physema. In the course of that, under
the direction and in concert with the
FDA, Research Triangle Institute has
developed a quantitative tool—and it’s
quite brilliant—to show a patient a num-
ber of pictures like taking a shower,
walking up the stairs (the things from St
George’s Questionnaire) and then you
give them quantitatively the risk of the
procedure. This procedure would be 1%
risk for hemorrhage, or what have you,
and then the patient makes their choice.
I thought that was really something that
might be really interesting to get the
patient, the key person in the regulatory
realm of everybody plus the FDA. We’ll
have to see how that goes, but it is all
FDA directed.

George: These are decision aids that
would be so helpful to have at a visit.
I can see our work moving toward a
decision aid that includes asthma risks.

Donohue: A big problem is why do
people not adhere. Are they just afraid
of it, or they don’t understand?

George: Our premise for this grant
was that patients don’t understand their
level of asthma control. They feel that
they’re in control, or they are happy

with their poor level of control as long
as they don’t have to take more med-
ication. So, we’re going to try this
thrust first before we go into the risks
because we think this might be enough
to motivate patients. If it doesn’t, we’ll
move forward and look at one other
potent barrier to adherence: erroneous
health beliefs.

Pleasants: I thought it was a fantas-
tic presentation. It’s something that I
said yesterday, and you cannot solve a
problem unless you can identify a
problem. I think clearly the smart in-
halers will allow us to identify prob-
lems that exist, assuming that they’re
not using their nebulizer instead of a
smart inhaler. We need a smart neb-
ulizer, by the way.

George: And smart CPAP.

Pleasants: That, too. There are dif-
ferent models, I think of a 30-d hos-
pitalization and they walk out the
door with a smart inhaler where you
can monitor the albuterol use and
the maintenance use. For a CPAP
model, where we start you on this
drug and if you show you’re adher-
ent we’ll waive your copay . . . I
think you have to be very creative in
all this stuff. And I think it will help
some people become adherent, but
for some people it won’t. But again,
you can never solve a problem until
you identify it.

George: Right. In the Krishnan
study,1 they went home with electronic
monitors, so these were people who
had just been released after a life-
threatening event for asthma, and to
think that ICS adherence had dropped
to 50% or lower within a week of dis-
charge!2 You’d think if there was a
teachable moment where people might
have an epiphany and see the writing
on the wall, and to think this group of
adults still went home and didn’t take
their medicines is really interesting. I
think you’re right, it’s going to work

for everyone but not everyone will ac-
cept it.

Giordano: Were any of the research-
ers able to establish a correlation be-
tween the rate of non-adherence and
the number of comorbidities?

George: There is clearly a correlation
between the number of drugs taken per
day or the number doses per day. That’s
kind of a proxy for comorbidity.

Giordano: Maureen, in your opin-
ion, if we want to identify in advance
potential non-adherers for more in-
tense education, in other words, cre-
ate a list of usual suspects?

George: Put everyone on it.

Giordano: What characteristics
should we look for?

George: Expect all your teenagers,
and individuals who are disenfran-
chised from medical care, whether
they’ve experienced institutional rac-
ism, maybe they endorse an alterna-
tive model of health care that is not
from medical professionals, maybe
they are immigrants. You might ex-
pect that they would all question
whether the diagnosis is right, if the
treatment is needed, and if the treat-
ment is safe.

Mann: I was wondering if you could
give the top 3 things for non-adher-
ence that you should discuss with
your patients. And I want to ask if
one of the top reasons—in my mind,
for a lot of the COPD and asthma
patients that I used to take care of or
currently take care of are in my fam-
ily—is that they’re worried that
they’re going to get hooked on the
drugs. They all say this to me: “If I
start this oxygen or this albuterol,
I’m going to need it forever.” They
think they’re going to be hooked on
it or dependent on it, so to me that’s
in the top 3.
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George: I think we need a whole
conference just on this because it’s
beliefs and attitudes. A lot of the
work I do in medical anthropology
is documenting all these beliefs and
attitudes, and we know a lot more
about these in asthma than in COPD.
But in asthma we know that they
think they’re being over-medicated,
they believe they become addicted
or tolerant if they take it every day,
and they believe that physicians and
nurses get kickbacks from industry
to prescribe these medicines just to

make money. In COPD I think you
have a different set of beliefs, such
as addiction to oxygen and some
other things, but we know much less
about COPD than we know asthma.

Mann: I think for clinicians to know
these are the top reasons we really
need to explore with these patients
would be great.

George: I think a full meeting on this
would be really helpful, but I may be
biased.
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