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@ERSpublications
Suspected poor treatment adherence should be treated as a clinical sign. It should be suspected 
among patients with asthma and COPD who have excessive reliever use or recurrent exacerbations. 
It can be detected using pharmacy data or electronic devices. https://bit.ly/3oqwS5L

For a physician, the final step of a consultation consists of developing a treatment plan and prescription. 
For the patient, this is the start of a process. First, their role in the treatment plan must be clarified, 
then they may have to obtain an alternative prescription from their general practitioner. Next, they 
must have the prescription filled and dispensed from the pharmacy and, finally, they must take the 
treatment on time and for the required duration. For people with chronic conditions, this requires 
repeatedly returning to the pharmacy for the prescription to be renewed and dispensed. Given that 
many patients are on multiple treatment regimens and may have poor health literacy, this becomes 
a complex process and it is not surprising that this can, and frequently does, go wrong.

Research shows that when a patient does not adhere to standard asthma or COPD treatment, 
they report poor control and overuse of rescue β-agonists, experience frequent exacerbations 
and are often prescribed add-on treatments such as biological agents. In short, poor treatment 
adherence can manifest in the same way as a refractory condition.

These clinical features should prompt a clinician to investigate poor adherence as they might 
investigate a new blood or radiological finding. Examining a patient’s prescription refill records or 
a digitally enabled inhaler can demonstrate a number of patterns of inhaler use. A small minority 
regularly use their treatment as prescribed but many appear to be “cluster users”: a group of patients 
who use their treatment correctly when they are unwell, but once some level of personal control 
is attained, they cease or reduce their use. Others may cease using their treatment because they 
are not perceiving a benefit or because an alternative condition accounts for their symptoms. In 
other words, clinicians can consider that treatment adherence is like a clinical sign: something to 
be investigated so that they may understand the patient’s condition better.
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Educational aims
●● To highlight the clinical consequences of poor adherence to standard treatments for 

airways diseases.

●● To describe how poor treatment adherence manifests as complications of the condition.

●● To highlight that when a patient does not benefit as might be expected from a treatment, 
poor adherence should be considered and evaluated for, before more treatment is added.

https://crossmark.crossref.org/dialog/?doi=10.1183/20734735.0039-2021&domain=pdf&date_stamp=
https://bit.ly/3oqwS5L
mailto:vincentbrennan@rcsi.com


2 Breathe | 2021 | Volume 17 | No 2

The clinical impact of adherence to therapy in airways disease

Prescribing a treatment is a routine part of a 
physician’s work. Treatment decisions occur 
after assessing patient symptoms, performing a 
clinical examination and assessing other relevant 
diagnostic information, before finally issuing a 
prescription. For a physician, this is the end of a 
familiar process. Physicians commonly prescribe 
the same forms of treatment and this is considered 
to be good prescribing practice, which makes sense 
as they are familiar with the benefits, side-effects 
and dosing schedules. The time available to perform 
the standard consultation varies from >20 min in 
highly resourced healthcare systems to <1 min in 
some parts of the world [1]. In the rushed setting of 
a clinic, the time available for a physician to explain 
the benefits, risks, dosing schedule and how to use 
a device like an inhaler is compromised.

For the patient being issued the prescription, 
this is just the beginning of a multistep journey. 
To adhere to the directions on the prescription, 
the patient must understand when and how 
to take the medication. Health literacy is often 
assumed but rarely tested for and has been 
directly associated with adherence rates [2]. 
After receiving their prescription, the patient must 
then take it to the pharmacy, wait for it to be 
dispensed, pay for it in some countries, and then 
take the medication at the directed times over the 
relevant timeframe. When this happens exactly as 
the physician intended then the individual is said 
to have been adherent to the treatment. Given 
the complexity of the process, it is not surprising 
that this can go wrong, especially in the setting 
of chronic disease where the treatment may be 
lifelong. A patient who does not adhere to asthma 
or COPD inhaled treatments effectively has an 
untreated condition, and so develops a number 
of downstream consequences. This may lead to 
overuse of inhaled rescue medications in the 
form of inhaled short-acting β-agonists (SABAs). 
For some, insufficient adherence or complete 
non-adherence to simple inhaled treatments 
may lead to the prescription of biologics or other 
add-on treatments, including long-term oral 

corticosteroids. Studies on treatment adherence 
are complex, as people do not readily volunteer 
to being poorly adherent to treatment or may 
be unaware of their non-adherence (so-called 
unintentional non-adherence). As a result, most 
information is gathered from the control limbs of 
clinical trials or from pharmacies via prescription 
refill records. Unfortunately, self-reported scales 
previously used in adherence research are now 
not encouraged for use, due to recall bias. In this 
review we outline, from several stakeholders’ 
points of view, the clinical implications that arise 
when a treatment has not been taken.

Is it just a question that 
some people do not take 
their treatment?

A study evaluating the prevalence of primary 
non-adherence, a phenomenon where a new 
medication prescription is never collected, found 
that only 80% of patients prescribed a new asthma 
medication ever collected their prescription [3]. 
Similarly, a study published by a group in the 
USA identified that <10% of patients prescribed 
fluticasone propionate/salmeterol refilled their 
prescription over a 1-year period, a phenomenon 
called primary non-persistence [4]. This work 
was performed by reconciliation of prescriptions 
from an electronic patient record with dispensing 
records from a pharmacy database. That primary 
non-adherence and non-persistence exist at all 
is a surprise to many physicians, much less their 
prevalence. From a patient’s perspective, it is quite 
reasonable that they would not fill a prescription 
if they did not believe that the treatment they 
received is warranted, so called “intelligent non-
adherence” or “intentional non-adherence”, or if 
the driver for their original consultation was not 
addressed. For others, marginalised in society, 
social issues related to poverty or homelessness 
mean they cannot easily access the medication [5].  
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Figure 1 The relationship between ACT scores and adherence in participants who a) did or b) did not achieve their goals. 
Reproduced and modified from [10] with permission.
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After a medication has been dispensed, it may 
not be taken or may be taken incorrectly. Overall 
treatment adherence to inhaled therapy is ∼50% 
when objective tools are used to quantify when and 
how the inhaler has been used [6–8]. In effect this 
means that, over a period of time, people receive 
half of their prescribed doses.

A systematic review of 51 observational studies 
by Dima et al. [9] corroborated that adherence to 
inhaled corticosteroids (ICS), a crucial medication 
in the management of asthma, is ∼50%. Dima et al. 
[9] reported consistent links between adherence 
rates and the patient’s beliefs regarding the inhaler 
necessity. In other words, a clinician needs to 
consider the patient’s opinion as well as their 
perspective on the severity of their condition, 
instead of relying solely on objectively measured 
values from a standard patient-reported outcome 
tool, such as the Asthma Control Test (ACT) or 
Asthma Control Questionnaire (ACQ), because in 
the real world, patients are likely to adjust their 
treatment use to what they feel is necessary. 
In another large cohort of patients with severe 
asthma, it was noted that nearly half of the 
treatment goals identified by patients did not align 
with those deemed important by physicians. It was 
also noted that, once a patient had achieved their 
own personal goals for treatment (as opposed to a 
particular score on the ACT), there was a subsequent 
decline in adherence to ICS/long-acting β-agonist 
(LABA) therapy [10]. This is illustrated in figure 1, 
which graphs the ACT score and adherence rates 
(on the y-axis) against time. The patients who 
achieved what they wanted throughout the study 
had a significant drop in adherence rates over the 
subsequent period compared to patients who did 
not achieve their goals.

Stating that people only take half of the 
prescribed treatment doses does not capture 
the nuance of how people use their treatment. 
Some illustrations of the patterns of ICS/LABA use 
obtained from a digital recording device attached to 
an inhaler are shown in figures 2–5, to graphically 
illustrate the issues. The output from this digital 
device gives an attempted adherence rate and an 
“actual” adherence rate [11], after dose timing and 
inhaler technique are accounted for, as well as a 
time-stamped illustration of ICS/LABA use. For the 
study [12], patients also underwent peak expiratory 
flow rate (PEFR) monitoring and the corresponding 
data for the same period are shown in the lower 
panels. Figure 2 shows an example of a patient who 
took their treatment on time and correctly. Among 
patients with COPD and asthma, this pattern 
represents <20% of patients studied [13]. Figure 3 
is an example of a patient who was not regularly 
adherent to treatment with a twice-daily ICS/LABA. 
Their use over a period of months shows irregular 
treatment use and poor control. Figure 4 shows 
an example of a patient who used their treatment 
all the time but showed features of refractory 
disease. Figure 5 shows an example of a patient 

who misunderstood their physician’s instructions 
on how to use their treatment, ultimately only 
taking their twice-a-day preparation of ICS/LABA 
once per day and with poor technique. The patient 
took treatment on time but suffered a progressive 
decline in their asthma control.

van Boven et al. [14] reported data on treatment 
use from a large database of prescription refills from 
Australia. They used a novel way of grouping people 
based on the patterns of adherence to ICS/LABA 
treatment over time. They identified four treatment 
trajectories similar to the individual cases discussed 
earlier: 20% were nonpersistent in their treatment 
use, 8% were seasonal users, 58% of patients had 
poor adherence and 13% had good adherence.

An elegant recent study by Dima et al. [15] 
prospectively assessed treatment use by 847 
patients diagnosed with persistent asthma in 
France and the UK for 2 years. Using computer-
assisted telephone interviews, Dima et al. [15] 
identified that, at a within-person level, higher than 
usual ICS adherence was associated with higher 
contemporaneous reliever use and a subsequent 
lower inhaler use. In other words, the cyclical use 
of treatment, probably in response to declining 
control or asthma attacks, drives adherence to ICS 
and reliever use. Achieving a reasonable level of 
control then leads to a decline in reliever use and, 
at some point, lower ICS use.

A small number of people use their preventer 
ICS/LABA treatment regularly and on time. Many 
appear to be cluster users, who use treatment when 
they are unwell and then, having achieved some 
level of personal control, cease or reduce their use. 
Others may cease using their treatment because 
they are not getting benefit from it. Knowledge 
of the pattern of inhaler use can give clinicians 
context when trying to understand a patient’s 
current presentation and may help guide future 
treatment decisions.

Aside from gaining valuable insights into 
individual adherence patterns, there is good 
evidence to show that the use of electronically 
enhanced inhalers promotes treatment adherence 
[6, 16, 17], and recently an integrated smart-inhaler, 
the Digihaler (TEVA), has received US Food and Drug 
Administration (FDA) approval. Further research on 
the effect of these devices on real-world prescribing 
practice and specialist referrals would be welcomed.

Consequences of poor 
treatment adherence

Prescription of more 
medicines, polypharmacy and 
associated negative effects

The Global Initiative for Asthma (GINA) and other 
international asthma management strategies 
outline that if a patient is not controlled despite 
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high-dose inhaled ICS/LABA treatment, they should 
be considered for an add-on therapy. For those 
who display features of type 2 inflammation, with 
eosinophilia and/or elevated exhaled nitric oxide 
fraction, this can be one of the biological agents 
[18–20]. A problem for clinicians in routine practice 
is that it can be difficult to identify if a patient is truly 
refractory to the ICS/LABA or if they have simply 
not been taking their treatment, something that 
was highlighted by Sulaiman et al. [21], who found 
that only 27% of patients labelled as having severe 
uncontrolled asthma were truly refractory when 
adherence and technique were accounted for.

Several recently published studies have examined 
this topic. For example, van Boven et al. [14] reported 
the association between adherence to ICS and 
step-up to GINA step 5 treatments at a later stage. 
They identified that nearly 5% of patients with asthma 
required escalation to GINA step 5 treatment after 
ICS/LABA initiation. They also noted that >80% were 
poorly adherent to their inhaled preventer treatments, 
although poor adherence was associated with 

longer time to prescription of additional GINA step 
5 treatments, suggesting that there was an attempt 
by the physician to address adherence.

In another recent report, Maddux et al. [22] 
reported on data from a large database of over half 
a million asthma patients of whom >5000 were 
prescribed a biological therapy. Using data from 
pharmacy refills, paid for by a large US insurance 
company, it was shown that mean adherence 
to ICS treatment was <50% among patients 
prescribed add-on biological therapy. In a large 
single-centre retrospective cohort study from 
the UK by d’Ancona et al. [23], 18% of patients 
had adherence rates to ICS/LABA of <50% while 
on an asthma biological therapy. Furthermore, 
these people had more exacerbations and less 
reduction in oral corticosteroid use while on 
the asthma biological therapy. Hence, there 
are a lot of emerging data to support the GINA 
recommendation that adherence to ICS/LABA 
treatment should be assessed before additional 
treatment be considered. Clinicians in practice 
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should be aware and focus on ensuring adherence 
to ICS/LABA therapy in this cohort of patients, 
especially if the expected improvements in disease 
control are not realised.

In patients with COPD, polypharmacy is increasing. 
A cross-sectional study performed in the UK found 
that patients with COPD were more likely to have 
polypharmacy than patients without, 52% being 
on ≥5 regular medications and 15% being regularly 
prescribed ≥10 medications [24]. Aside from being 
associated with high rates of adverse drug reactions 
[25] and worse physical and cognitive capability [26], 
the prescription of additional medication in a patient 
with suboptimal adherence may confound the issue 
and worsen adherence patterns [27].

Excessive oral corticosteroid 
and β-agonist use

As previously stated, studies examining treatment 
adherence are quite difficult, especially without 

the use of specific digital monitoring devices, and 
therefore often rely on pharmacy refill data. The 
study by van Boven et al. [14] also showed that 
almost 50% of non-adherent patients used two or 
more courses of oral corticosteroids and antibiotics 
over the course of the year. The prescription 
of frequent courses of steroids is common, as 
there appears to be a perception in the medical 
community that the benefit of a short burst of 
steroids is much higher than the risk, especially 
when used judiciously [28]. That said, taking 
more than four standard short courses of oral 
corticosteroid significantly increases the lifetime 
risk of pneumonia and Cushing syndrome-type side-
effects, including type 2 diabetes, cardiovascular 
diseases, osteoporosis and cataracts [29].

Similarly, overuse of SABAs is significantly higher 
among less adherent patients. In a retrospective 
cohort study in Sweden, over-reliance on SABAs 
was found in 30% of patients and was associated 
with not only an increase in asthma exacerbations, 
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but also an incrementally increased risk of 
mortality [30]. These findings echo the results of the 
National Review of Asthma Deaths [31]. The harm 
of overuse of β-agonists and underuse of ICS among 
patients with mild asthma has prompted a revision 
of the GINA strategy and other guidelines to change 
their suggested management strategies, which now 
suggest pulse use of low-dose ICS/formoterol in 
lieu of SABAs.

Excessive healthcare costs

For healthcare systems, poor medication 
adherence leads to downstream costs through 
complications of partially or incompletely treated 
conditions. It is estimated that poor medication 
adherence through the direct effect of untreated 
conditions and additional add-on treatment costs 
USD 100–290 billion per year in the USA, with 
a figure between USD 949 and USD 44 190 per 
person per year for respiratory diseases alone, in 
2015 [32]. Most of the costs attributed to non-
adherence in patients with COPD are accounted for 
by hospitalisations and healthcare consultations, 
which offset the reduced medication costs 
caused by decreased medication adherence. 
There are some studies to indicate that targeted 
interventions on certain cohorts of patients 
with particular adherence patterns can be cost 
saving. For example, in a cost modelling study, 
Zafari et al. [33] suggested that a programme 
that improves adherence by 50% would result in 
more upfront costs but fewer exacerbations and 
more QALYs, therefore increasing the incremental 
cost-effectiveness ratio. The cost effectiveness of 
avoiding add-on biological agents and the cost 
effectiveness of strategies to avoid multiple courses 
of oral corticosteroids are yet to be investigated.

Excessive or inappropriate 
ICS exposure

For some patients with symptoms of airways 
diseases, prolonged use of anti-inflammatory 
corticosteroids will lead to side-effects, in 
particular adrenal gland suppression and Cushing 
syndrome-like complications such as osteoporosis, 
diabetes and cataracts. While there has been 
a paradigm shift in the management of COPD, 
with guidelines suggesting treatment with long-
acting bronchodilators alone or in combination, 
there remains a significant proportion of patients 
prescribed regimes including ICS [34, 35]. Given 
the lack of easily accessible diagnostic pathways, 
many cases of physician-diagnosed asthma have 
been shown to have no evidence of active airway 
inflammation or hyperreactivity [36] and the clinical 
challenge going forward in trying to mitigate these 
unwanted and morbid side-effects is knowing 
when to down-titrate the dose or even stop these 
treatments.

Association is not causation: 
when poor treatment 
adherence is a clinical sign

The association between poor adherence and 
excessive use of short-term oral corticosteroids, 
reliever bronchodilators as well as add-on therapy 
is plausibly due to not treating the underlying 
condition. However, unless the drivers of poor 
adherence are addressed, non-adherence is likely 
to remain a recalcitrant medical conundrum. As 
physicians, we cannot underestimate how hard it is 
to complete the sequence of getting a prescription, 
turning it in at the pharmacy, collecting the 
medication and taking it correctly and on time. It 
is easy to see how people with poor social support, 
difficulties in transport, poor literacy or cognitive 
impairment would struggle to complete this 
sequence. It should not therefore be a surprise that 
some of the association of excessive unscheduled 
healthcare with poor medication adherence arises 
because it also reflects the individual’s psychological 
and social circumstances.

Unfortunately, it is rare that a physician is truly 
aware of how and when their patients have used 
their prescribed treatment. With the current time 
restraints faced by most physicians, finding the 
time to obtain all the necessary data that would 
allow them to identify poor treatment adherence is 
difficult. While the advent of centralised electronic 

Self-evaluation questions

1. What is primary non-adherence?
a) Not taking medication prescribed in primary care
b) Not taking a medication that is felt to be of no benefit
c) Not collecting prescriptions from the pharmacy
d) Forgetting to take your medication

2. What percentage of patients on biological therapy have an adherence 
rate to ICS/LABA of <50%?
a) <5%
b) 5–10%
c) 10–15%
d) 15–20%

3. How does non-adherence manifest clinically?
a) Non-adherence has the same clinical presentation as uncontrolled 

disease
b) The patient will tell you that they are not taking their treatment
c) You will detect non-adherence if you use a scoring system like 

the ACT
d) The patient’s pharmacist will call to inform you

4. Which of the following is a potential adverse effect of poor adherence?
a) Adrenal insufficiency
b) Cushing syndrome
c) Pneumonia
d) All of the above
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prescribing databases in some countries may 
make this easier, these are not yet ubiquitous and 
reviewing pharmacy refills is time consuming, as 
indeed is the use of adherence monitoring devices, 
although their potential in future respiratory care is 
promising [37]. Increased ease of access to these 
data will provide an opportunity to incorporate 
adherence knowledge into clinical workflow, rather 

than adding to the patient burden of treatment 
when poor adherence is contributing to poor 
outcomes. Addressing poor adherence may change 
the dynamic of the doctor–patient relationship 
but the use of patient-centred, non-judgemental 
communication skills can unmask previously 
unidentified barriers to adherence and result in 
better patient care.
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