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Patient adherence with COPD therapy
C.S. Rand

ABSTRACT: Although there are very few published studies on adherence to treatment regimens
in chronic obstructive pulmonary disease (COPD), the evidence that exists suggests that, as with
asthma therapy, adherence is poor.
Patient beliefs about COPD, as well as their motivation and expectations about the likelihood of
success of medical interventions, can influence adherence rates. Other critical factors include the
patient’s understanding of their illness and therapy, and the complexity of the prescribed
treatment regimen. Incorrect inhaler technique is also a common failing.
When prescribing in primary or specialist care, healthcare professionals should address
adherence as a vital part of the patient consultation. Improved patient education may also
increase adherence rates.
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ver the past 30 years, the scientific
literature describing the medicationtaking behaviour of patients has been
both extensive and remarkably predictable in its
documentation of the ubiquity of patients’ underuse of chronic therapies [1]. While the consistency
of these observations has remained unchanged,
the literature on patient adherence has recently
shown a shift in the terminology used to describe
both patient therapeutic behaviour and the
associated philosophy of the clinician–patient
relationship [2].

O

The earliest studies of medication-taking behaviour refer to patient ‘‘compliance’’, which is
generally described as the degree to which
patient behaviour coincides with the clinical
prescription [1]. Yet even 30 years ago, SACKETT
and HAYNES [1] described the word ‘‘compliance’’
as potentially troublesome, since by definition it
implies a one-sided paternal relationship, with
the patient as the passive recipient of a clinical
edict. Within this framework, patients can either
yield to the wisdom of the doctor (‘‘good
patient’’) or defy doctor’s orders (‘‘bad patient’’).
The term ‘‘adherence’’, on the other hand,
suggests a more willing partnership between
clinician and patient and, as a result, has largely
replaced the term compliance in most state-ofthe-art behavioural, pharmacological and clinical
trial research in the USA.

This alliance, may, in the end, include an agreement to differ. Its strength lies in a new assumption of respect for the patient’s agenda and the
creation of openness in the relationship, so that
both doctor and patient together can proceed on
the basis of reality and not of misunderstanding,
distrust and concealment’’ [3].
Regardless of the terminology used, there has
been increased recognition that effective interventions to promote appropriate use of prescribed
medications in the management of chronic disease,
must acknowledge and respect patient beliefs,
abilities and therapeutic goals [2, 4, 5].

In the UK, the terms ‘‘concordance’’ or ‘‘therapeutic alliance’’ have gained wide support
because they suggest that ‘‘the work of the
prescriber and patient in the consultation is a
negotiation between equals and the aim is
therefore a therapeutic alliance between them.

THERAPY ADHERENCE FOR ASTHMA AND
COPD: SIMILARITIES AND DIFFERENCES
Although standard treatment regimens for both
asthma and chronic obstructive pulmonary disease (COPD) require patients to use several daily
inhaled medications, delivered by either pressurised metered-dose inhalers (pMDIs), dry
powder inhalers or nebulisers, COPD and its
therapies differ markedly from asthma and its
therapies in a number of ways. Asthma is an
episodic, rarely life-threatening disease with
effective controller and reliever therapies available that can generally allow patients to achieve
total control of their disease. COPD, on the other
hand, is a progressive, debilitating and often fatal
disease with treatment options that can improve
quality of life and reduce exacerbations, but
cannot fully reverse or control disease symptoms.
The nature of the disease, the treatment, and
patient beliefs and expectations about therapy
all combine to influence patient adherence to
therapy [6].

EUROPEAN RESPIRATORY REVIEW

VOLUME 14 NUMBER 96

European Respiratory Review
Print ISSN 0905-9180
Online ISSN 1600-0617

c
97

PATIENT ADHERENCE WITH COPD THERAPY

C.S. RAND

As with other chronic treatment regimens, non-adherence with
asthma and COPD therapy is widespread and, as such, is a
significant risk factor for morbidity and mortality [7].
Conservative estimates indicate that almost half of the
prescription medications dispensed each year for these
conditions are not taken as prescribed. Non-adherence can
take many forms: it can be a failure to collect the initial
prescription (primary non-adherence), under-use of therapy
(secondary non-adherence) or premature discontinuation of
therapy. WATTS et al. [8] examined primary non-adherence in
patients with asthma by matching prescriptions written to
those collected over a 3-month period. The study included
both new and repeat prescriptions for asthma medication. Of
359 documented prescriptions written, only 251 (,70%) were
collected. A similar study by KELLOWAY et al. [9] found that the
adherence rate for inhaled corticosteroids (ICS) among adult
patients was 57% of prescribed. Since these adherence
estimates are based on refill rates, they represent the maximum
possible levels of adherence and do not provide any information on the day-to-day patterns of medication use in the home.
Even when patients collected prescriptions for medication,
studies of secondary non-adherence (rates of medication use)
suggest that long-term rates of adherence to preventive
therapies (e.g. controller or preventer medications) among
adult patients are low. Studies by SPECTOR et al. [10],
MAWHINNEY and coworkers [11, 12], YEUNG et al. [13], RAND
and coworkers [14–16] and others, which used electronic
monitoring of pMDI dispensing, suggest that average adherence to asthma and COPD regimens is ,50% of prescribed,
and may dip much lower [16]. Studies in both asthma and
COPD also suggest that, while patients tend to under-use
controller or maintenance therapies, symptom-relieving drugs
such as bronchodilators are often overused [17, 18].
Only a limited number of studies have specifically examined
patient adherence with COPD therapy. One of the earliest, a
small study conducted by DOLCE et al. [19], examined selfreported adherence in 78 outpatients being treated at a medical
centre in the south-eastern region of the USA. Patients reported
that they were prescribed on average six medications,
requiring different dosing regimens and modes of administration. Poor pMDI technique was common (31%) and .50% of
patients reported regularly under-using prescribed medications. The study’s authors did not find that prescription
patterns or patient demographic variables were associated
with adherence; however, patients did report that they were
more likely to overuse rescue medications when they were
experiencing respiratory distress.
While the DOLCE et al. [19] study described self-reported COPD
adherence in a clinical setting, the Lung Health Study (LHS)
[14] provided an opportunity to examine long-term, objectively
measured adherence to inhaled COPD therapy (ipratropium
bromide or placebo) in almost 4,000 participants in a clinical
trial. The LHS was a double-blind, multicentre, randomised,
controlled trial of smoking intervention and bronchodilator
therapy as early interventions in COPD. Satisfactory or better
adherence was reported by nearly 70% of participants at the 4month follow-up visit, but declined to ,60% over the next 18
months. Adherence classified by canister weight was satisfactory or better in 72% of participants who returned all canisters
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at 1 year, and in 70% of the participants who returned all
canisters at the 2-year follow-up. Nevertheless, self-reporting
confirmed by canister weight classified only 48% of participants at 1 year as showing satisfactory or better adherence.
Multiple logistic regression analysis found that adherence was
better in participants who were married, older, White and had
more severe airway obstruction.
An ancillary adherence study within the LHS, which used
electronic medication monitors, found that canister weight
data significantly overestimated adherence: only 15% of the
participants actually used the inhaler 2.5 or more times per day
on average (the prescription was three uses per day). In
addition, the study found that around 14% of participants
appeared to be ‘‘dumping’’ medication prior to clinic visits (i.e.
actuating their inhalers more than 100 times in a 3-h interval),
in order to appear adherent. Analysis of electronic monitoring
data collected over a period of 2 years from the LHS indicated
that adherence to the prescribed medication regimen was at its
best immediately following each clinic visit and gradually
declined during the interval between visits. Moreover, the
level of adherence after each visit was lower for each
successive follow-up, going from a mean daily adherence of
1.6¡0.85 uses per day at 4 months to 1.16¡0.95 uses per day
by 24 months. These trends could not be observed from either
self-reporting or canister weights at follow-up visits [20].
Long-term patient adherence with ICS was also measured in
the Detection, Intervention, and Monitoring Program for
Asthma and COPD (DIMCA) study [21]. This was a prospective, randomised, placebo-controlled study of treatment with
fluticasone propionate (via Flovent1 Rotadisk1; no longer in
production from GlaxoSmithKline, North Carolina, NC, USA)
in patients with asthma or early COPD. Forty-eight adults with
early signs of COPD were enrolled in the trial. By taking
measurements of medication use (i.e. counting the returned
Flovent1 Rotadisks1), the mean overall adherence for these
patients was found to be 72% (range, 7–102%), and this level
was maintained throughout the trial. This estimated adherence
level is, however, likely to be a significant overestimatation of
average patient adherence, as this method of measuring is
vulnerable to dumping [15] and cannot be calculated for nonadherent patients who fail to return all their medication at
clinic visits [14]. Neither perceived effectiveness nor sideeffects were related to adherence, although patient motivation
(i.e. the willingness of patients to use the trial drug in daily
practice) was found to be significantly related to adherence
during the trial [21].
BLAIS et al. [22] examined trends in patient persistence with
COPD treatments in a cohort of 3,768 physician-diagnosed,
elderly Canadian COPD patients selected between 1990–1996.
During this period, the proportion of patients who collected at
least one prescription for ICS increased from 42.2% in 1990 to
53.1% in 1995. Patients that were most likely to be started on
ICS were those with more severe disease or those treated by a
respirologist. However, the proportion of patients who
persisted with ICS for ,1 year increased from 47.6% in 1990
to 67.0% in 1995. A similar cohort study performed in the USA
in patients aged o65 years with moderate or severe COPD,
found that ,60% were poorly adherent with ICS therapy [23];
notably, better adherence was associated with a 20% lower
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Aside from adherence considerations, once-daily therapy
appears to be preferred by most patients. VENABLES et al. [28]
examined patient preference in asthma therapy and found
that 61% of patients expressed a preference for once-daily
treatment, 12% preferred twice-daily treatment and 27%
expressed no preference. While selecting therapies based on
patient preference may not necessarily lead to improved
adherence, it might reduce the burden of therapy and enhance
a patient’s quality of life.
Other characteristics of treatment regimens can also impair or
enhance adherence. For example, adherence with inhaler
therapies may be compromised by poor device technique
(e.g. pMDI and peak flow monitoring) [29]. Actual or perceived
side-effects or risks of treatment can also reduce adherence
levels. Patients concerned by real or imagined risks of ICS may
deliberately reduce dosing in an effort to decrease exposure
[30]. The patient’s understanding and beliefs about therapy can
also influence adherence with treatment [6]. Asthma and
COPD patients alike frequently misunderstand the purpose of
prescribed therapy and confuse the side-effects of ICS with
those of anabolic steroids [31]. The most frequent reason that
patients cite for not using their therapy is a belief that they no
longer need it or that it does not do any good [26]. Unwitting
non-adherence, often due to the patient misunderstanding or
forgetting the clinician’s instructions, may occur even when
physicians provide appropriate information and education
during the consultation. Studies of how well patients retain
health information suggest that immediately after an office
visit, they recall ,50% of the information conveyed by the
physician [32].

INTERVENTIONS AND EDUCATIONAL PROGRAMMES
TO INCREASE PATIENT ADHERENCE IN COPD
While many studies have examined strategies to improve
adherence with therapy, few of these have focused on
respiratory medications [34]. Self-management strategies for
enhancing asthma medication adherence can include asthma
education, self-monitoring (medication use and peak flow
monitoring), inhaler technique, reinforcement, tailoring and
cueing. Many of these interventions have been shown to work
in studies of adults with asthma [34–36].
Studies of interventions to improve adherence and selfmanagement in COPD are very limited, however, and have
yielded mixed findings to date [37–41]. One recent study by
GALLEFOSS [37] reported promising results. This randomised
controlled study evaluated the 12-month effectiveness of a selfmanagement education programme in patients with COPD.
Sixty-two Norwegian outpatients with mild-to-moderate
COPD were randomly assigned to either a 4-h group patient
education session followed by up to two individual sessions,
or a control group. Although no significant differences were
observed between the groups with respect to ICS adherence at
the 12-month follow-up, patients in the education group were
dispensed less than half the amount of rescue medication
given to the control group (fig. 2). In addition, patient
education decreased the need for general practitioner (GP)
visits during the 1-year follow-up by 85% (from 3.4 to 0.5 visits;
p,0.001), and a greater proportion of these patients became
independent of their GP during the 12-month follow-up than
in the control group (73% and 15%, respectively). Patient
education also improved satisfaction with the overall handling
of their disease by their GP [37].
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INHALED THERAPY REGIMEN CHARACTERISTICS,
PATIENT HEALTH BELIEFS AND ADHERENCE
In general, research suggests that the lengthier and more
complicated the treatment regimen, the greater the likelihood
of non-adherence [1]. This observation has led to the expectation that simpler, once-daily therapies will inevitably lead to
improved patient adherence. Retrospective studies based on
review of pharmacy claims data do suggest some adherence
advantage for once-daily therapies compared with therapies
using twice-daily dosing [25]. However, while once-daily
dosing may improve erratic non-adherence by simplifying
daily regimens and decreasing the number of doses missed
due to simple forgetfulness, this is unlikely to promote
adherence in the rationally non-adherent patient (sometimes
called deliberate or ‘‘intelligent’’ non-adherence) who is
intentionally decreasing or discontinuing therapy because they
believe that they no longer need to use it [26] or because they
are concerned about side-effects [27].

caused by misunderstanding of the therapeutic regimen. A
recent study of diabetic patients with poor health literacy
showed that physicians very rarely checked patient recall of
new concepts or explained them more clearly (fig. 1) [33].

s

frequency of hospital visits in a year. A link between
compliance and outcomes was also found in a study of 93
patients on home nebuliser therapy, in which 46 of 82 patients
were found to be poorly compliant, with poor compliance
being associated with impaired quality of life [24].
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In addition to a general limitation to their ability to recall
information, patients with lower health literacy (sometimes
called ‘‘functional literacy’’) may inherently have more
difficulty recalling and comprehending medical information.
Such individuals may be at particular risk of non-adherence,

FIGURE 1.
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Failure to close the interactive loop in clinician–patient commu-

nication. Based on audio-taped consultations, the results reflect the extent to which
38 physicians assessed recall and comprehension of newly introduced disease
management concepts among 74 diabetic patients with low health literacy.
Reproduced from [33] with permission from the publisher.
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FIGURE 2.

Quantity of short-acting b2-agonists (number of defined daily

dosages (DDD)) dispensed to patients over 12 months. h: patients who underwent
a disease education programme; &: controls (no programme). Thick lines in box
plots represent the median. Upper whiskers show the 75th–90th percentile; lower
whiskers show the 10th–25th percentile. p50.03 with the Mann-Whitney U-test.
n523, control group; n524, intervention group. Reproduced from [37] with
permission from the publisher.

CONCLUSION
In contrast to asthma, the evidence base for adherence to
therapy in chronic obstructive pulmonary disease patients is
very thin. The limited data available suggest that, as in other
chronic diseases, adherence is often poor, and this has a
negative influence on outcomes. Poor adherence in chronic
obstructive pulmonary disease patients seems to be influenced
more by patient beliefs and coping behaviour than by
demographical factors or disease severity. Attributes of the
treatment regimen itself (e.g. dosing frequency and perceived
side-effects) also influence adherence rates, and better education of patients is likely to help. However, more research is
needed to determine which strategies will be most effective,
and although the patient’s preference for a specific type of
inhaler might be expected to affect adherence, such a link has
not yet been demonstrated.
SUMMARY
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Very few published studies focus on adherence to
treatment regimens in chronic obstructive pulmonary
disease, but evidence suggests adherence is poor.
Patients’ beliefs about their disease influence adherence
rates.
Healthcare professionals in primary or specialist care who
are prescribing treatment should ask the patient about
adherence as a vital part of the consultation.
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