
1

www.researchreview.co.nz a                      publication

A  RESEARCH REVIEW™  
EDUCATIONAL SERIES

Making Education Easy 2017

Maximising Medication 
Adherence in Asthma 
and COPD

 

Introduction
Asthma and COPD are very common respiratory illnesses in New Zealand and are major causes of disability, 
hospital admission and premature death. The prevalence of medicated asthma in New Zealand is 10.8% 
amongst adults and 16.6% amongst children.1 Using GOLD diagnostic criteria, the prevalence of COPD in 
New Zealand has been estimated at 14.2% of the population aged at least 40 years, and it is the fifth most 
common cause of death amongst both men and women in New Zealand.2 While effective medications are 
available for asthma and COPD, adherence with these medications is suboptimal. Poor adherence leads 
to poor symptom and disease control, lost productivity, hospitalisations and avoidable deaths. A number 
of strategies for improving medication adherence in asthma and COPD have been studied, with varying 
degrees of success. Technologies such as the Smartinhaler™ electronic inhaler monitor with reminders 
and/or feedback, automated SMS and IVR software are being increasingly utilised in studies and clinical 
practice, both alone and as a complement to patient education strategies.   

Medication for asthma and COPD
Inhaled therapies are the cornerstone of pharmacological treatment for both asthma and COPD. Both the 
Asthma and Respiratory Foundation NZ adult asthma guidelines3 and the Australian and New Zealand 
guidelines for the management of COPD2 include stepwise management plans based on symptom severity 
(and lung function in the case of COPD). Asthma treatment starts with SABA reliever therapy, progresses to 
ICS + SABA reliever therapy, and finally to ICS/LABA + SABA reliever or ICS/LABA maintenance and reliever 
therapy, with guidance to refer for expert investigation and add-on treatment. COPD pharmacotherapy 
starts with SABA or SAMA reliever medication, progresses to LAMA and/or LABA for symptom relief, 
and finally to ICS/LABA therapy for prevention of exacerbations, with guidance to consider low dose 
theophylline in severe COPD. 

Burden of non-adherence with medication
A 2003 report from WHO asserted that “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.” 
The report highlighted the negative impact of non-adherence on patient health outcomes and subsequent 
burden on the healthcare system.4

The US National Pharmaceutical Council’s Task Force for Compliance found that poor adherence to 
medication added US $100 billion annually to US healthcare costs.5 In New Zealand, the total cost of 
respiratory disease per year (including private and public costs) is NZ $6 billion, with asthma and COPD 
accounting for most of the disease burden.6 

A variety of studies have reported that up to 50% of patients are non-adherent with prescribed ICS.7 
In Australia in 2006-2013, less than 50% of patients with asthma or COPD had ICS prescription refills 
consistent with regular and appropriate use.8 

A systematic review comprising predominantly retrospective database studies which measured prescription 
refill adherence in patients with COPD found increased hospitalisations, mortality, poor quality of life and 
loss of productivity among non-adherent patients.9 Further, a systematic review assessing the association 
between adherence to asthma controller medication and risk of severe exacerbations found that good 
adherence was associated with lower severe exacerbation risk.10 Suboptimal adherence with ICS has been 
identified as a contributing factor to 33% of asthma deaths in the UK.7
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ACQ = Asthma Control Questionnaire
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MRA = Medication Refill Adherence
SABA = short-acting beta2-agonist
SAMA = short-acting muscarinic antagonist
SMART = single maintenance and reliever therapy
SMS = short message service
WHO = World Health Organization

This publication reviews strategies for improving medication adherence in patients with 
asthma and COPD. It focuses on studies which have assessed clinical outcomes as well 
as adherence. The publication pays particular attention to studies of electronic inhaler 
monitoring, reflecting the amount of research in this area. This adherence strategy 
is now available to patients and physicians in New Zealand via the Smartinhaler™ 
electronic monitor platform.   Associate Professor  
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Adherence recommendations from treatment 
guidelines
The Asthma and Respiratory Foundation NZ adult asthma guidelines3 
state that adherence to medication should be routinely assessed and 
encouragement provided, as part of self-management education. Patients 
could be encouraged to link their inhaler use with some other activity such 
as cleaning their teeth. The Australian Asthma Handbook11 provides some 
recommendations for assessing and maximising adherence with medication, 
which are also referenced in the Australian and New Zealand guidelines for 
the management of COPD2:

Assessing

• Do not assume the patient is taking the medication dose prescribed 
most recently. Ask which medications the patient is using, in a non-
judgmental, emphatic manner

• If the patient is not using the prescribed preventer, use non-judgmental 
questions to find out why

• Before considering any increase in dose or addition to treatment 
regimen, check the patient’s adherence to medication most recently 
prescribed.

Maximising

• Ensure every patient has a written action plan appropriate to their age 
and self-management capability

• Check that patients and carers understand the dose regimen and the 
written action plan

• If adherence to prevention medication is inadequate, explore barriers 
and motivating factors

• Explain to young people that medications do not have any effect on 
sexual activity or fertility

• Advise pregnant women to continue taking prescribed preventer 
therapy throughout pregnancy, as the risks of poor disease control 
outweigh any risks associated with medication

• For patients having difficulty with correct use of medication, consider 
referral to a disease educator or pharmacist.

A US study of patients with poorly controlled asthma found that adherence 
with preventer medication was significantly improved when patients were 
given the opportunity to negotiate a treatment regimen based on their goals 
and preferences.12  

Interventions targeting adherence with 
medication
The 2003 WHO report4 categorised the underlying reasons for medication 
non-adherence as follows:

• Erratic non-adherence (forgetfulness)
• Unwitting non-adherence (lack of knowledge)
• Intelligent non-adherence (intentional).

Simple interventions can address erratic non-adherence by way of electronic 
reminders, with or without physician feedback. Simplifying the treatment 
regimen can also influence adherence. More complex interventions designed 
to address unwitting or intelligent non-adherence include patient education 
and partnership building between healthcare professionals and patients.7 
A selection of studies, using various strategies to address adherence with 
medication in patients with asthma and COPD, are reviewed below.  

Asthma
In a recently published Cochrane review of interventions to improve adherence 
to ICS for asthma, adherence education, electronic trackers or reminders and 
simplified treatment regimens all improved adherence.7 Looking at studies 
which used objective measures of adherence only, education improved 
adherence by 20% versus control (5 studies13,14,15,16,17), electronic trackers or 
reminders by 19% (6 studies16,18,19,20,21,22), and simplified treatment regimens 
by 4% (3 studies23,24,25). 

Adherence education
An individualised problem-solving intervention had no impact on ICS 
adherence assessed by electronic inhaler monitor or clinical outcomes at  
6 months, when compared with standard asthma education in a population of 
patients from low-income, inner-city neighbourhoods in the US.13 

A small US study found significantly improved ICS adherence, but not 
improved asthma control, at 10 weeks with automated IVR telephone calls in 
asthma patients.14 Adherence was assessed by electronic inhaler monitoring 
or canister weight. The effectiveness of IVR technology for improving ICS 
adherence in patients with asthma has been verified in two large, longer-
term trials conducted in US health maintenance organisations.26,27 In both 
trials, calls were made when ICS prescription refills were due or overdue, and 
adherence was assessed via prescription refill records. Neither trial found a 
significant difference in clinical outcomes between intervention and control 
groups on primary analysis, but when patients who received 2 or more direct 
IVR contacts were analysed separately in one study, asthma control was 
significantly improved.26 

Teamwork intervention, emphasising the importance of parents and youths 
sharing responsibility for asthma management, significantly improved 
electronically-monitored ICS adherence compared with both asthma education 
and standard care, in a small US study of children aged 9-15 years.15 
Functional severity scores were also significantly lower in the intervention vs 
control group.    

In US asthma patients at high risk of poor adherence, direct clinician-to-
patient feedback discussions on ICS and beta2-agonist use from electronic 
printouts significantly improved adherence over a 10-week period, but 
not clinical outcomes.17 Adherence was assessed via electronic inhaler 
monitoring. However, an Australian study found that personalised adherence 
discussions had no benefit over usual care for improving adherence with 
ICS/LABA or clinical outcomes at 6 months in a primary care setting.16 
When personalised adherence discussions were added to electronic inhaler 
reminders (Smartinhaler™) with feedback, there was a small but non-significant 
improvement in adherence compared with electronic inhaler reminders with 
feedback alone.

Electronic trackers or reminders
Audiovisual inhaler reminders can improve adherence with ICS therapy 
in patients with asthma, according to two New Zealand studies using 
Smartinhaler™ technology.18,28 One study assessed adherence over the 
final 12 weeks of a 24-week study involving patients aged 13-65 years,18 
while the other assessed adherence at 2-6 months in patients aged 6-15 
years.28 The study of adults found no difference in clinical outcomes between 
the intervention and control groups,18  while the study of children found 
significantly improved asthma morbidity and childhood ACT scores with the 
intervention.28   

A small Australian study showed that measuring adherence via electronic 
inhaler monitoring (Smartinhaler™) and providing feedback on medication 
usage improves adherence in children with unstable asthma.19 Clinical 
measures of disease control were significantly improved at 4 months in 
the intervention vs control group. The beneficial effects of feedback, when 
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combined with electronic inhaler monitoring (Smartinhaler™) and reminder 
alarms, were confirmed in the recent UK-based STAAR study of children 
with poorly controlled asthma.20 Adherence with ICS was significantly higher 
over the 12-month study period in the intervention vs control group. While 
there was no significant difference between groups in ACQ score, patients 
in the intervention group required fewer courses of oral corticosteroids and 
had fewer hospital admissions. As mentioned in the adherence education 
section, another Australian study found that electronic inhaler reminders 
(Smartinhaler™) with adherence feedback were more effective at improving 
asthma medication adherence, but not day-to-day asthma control, than 
behavioural intervention or usual care.16 

Reminders by way of SMS have also been shown to significantly improve 
adherence with asthma medication. A small study from Denmark used daily 
SMS reminders from week 4 of a 12-week study period.21 Adherence, as 
assessed by inhaler dose count, was significantly improved in the intervention 
vs control group. There were no differences between groups in clinical 
outcomes. A larger trial from the Dutch e-MATIC Study Group used electronic 
inhaler monitoring (E-haler or Adhaler) combined with SMS reminders, sent 
only when patients were at risk of missing a dose.22 The 1-year study of 
children with asthma found significantly higher adherence in the intervention 
vs control group, but no differences between groups in asthma control or 
exacerbations.  

A large US study investigated the effectiveness of routinely providing electronic 
information on ICS adherence in patients with asthma to clinicians.29 
Adherence, as assessed by prescription refills over the last 3 months of the 
1-year study, was not significantly different between the intervention and 
control groups overall, but was significantly improved in the subgroup of 
patients whose clinicians chose to view patient adherence information. 

Simplified treatment regimens
A UK study conducted in the 1990s used electronic inhaler monitoring to 
investigate the effect of using a combination ICS/SABA inhaler vs separate 
inhalers on adherence in asthma patients. The study found no difference 
between groups in adherence rates.23 A more recent trial, conducted in 
New Zealand, assessed adherence with a combination ICS/LABA inhaler vs 
separate inhalers, also using electronic monitoring (Smartinhaler™).24 Again, 
the study found no benefit with the combination inhaler in terms of adherence, 
and no effect on asthma control or lung function. 

These findings contrast with those of retrospective cohort studies using 
prescription refill data to assess adherence, which have shown significantly 
improved adherence when using a combination ICS/LABA inhaler vs separate 
inhalers.30,31,32 They are also at odds with studies showing the positive 
influence of combination inhalers such as the SMART regimen on asthma 
exacerbations.33

Administering ICS once daily vs twice daily significantly improved adherence 
in a large UK study of asthma patients.25 The 12-week study used dose 
counters on inhalers to assess adherence. There were no significant 
differences between groups in physician’s evaluation of therapeutic response 
or healthcare utilisation. 

COPD
To date, fewer trials assessing interventions to improve medication adherence 
in patients with COPD have been published than in patients with asthma, and 
most have not used objective measures for assessing adherence. However, 
some randomised controlled trials of electronic monitoring and/or feedback in 
COPD are ongoing or are awaiting publication. Multi-component interventions 
consisting of self-management and care co-ordination delivered by 
pharmacists and primary care teams have been shown to improve medication 
adherence in patients with COPD.34

Electronic monitoring and feedback
The effectiveness of electronic inhaler monitoring and feedback to 
improve adherence in patients with COPD was first demonstrated 
in a subpopulation of the US Lung Health Study, conducted in the 
1990s, in which adherence with ipratropium bromide was assessed. 
Patients in the intervention group were given printed feedback at 
weeks 1 and 7 and had brief sessions with a health educator every  
4 months. Adherence was significantly higher in the intervention vs control 
group at 4 months,35 and remained higher at 24 months.36 The study provided 
no data on clinical outcomes.

Further studies assessing the impact of electronic inhaler monitoring with 
reminders on medication adherence and clinical outcomes in patients with 
COPD are ongoing or are awaiting publication, including trials NCT02864342 
and NCT02386722. The latter trial also incorporates support calls if the 
medication is not inhaled as prescribed for >2 days, or if use of rescue 
medication doubles. Another study assessing the effectiveness of a digital 
COPD disease management support service with electronic inhaler monitoring 
is also ongoing (NCT02300090).      

Primary-care based, multi-component interventions
A European patient education programme had no effect on adherence with 
ICS or use of oral corticosteroids at 12 months in COPD patients.37 However, 
the trial did find a significant reduction in the use of SABA rescue medication 
amongst COPD patients in the education vs control group. Adherence was 
assessed via pharmacy data registers. Another European study also found 
no effect of an education programme on medication adherence or disease 
symptoms at 1 and 2 years in patients with COPD.38 However, inhalation 
technique was significantly better in the intervention vs control group at both 
timepoints. 

An integrated care intervention in patients discharged from hospital in 
Spain after a COPD exacerbation found significantly improved self-reported 
adherence to inhaled therapy at 12 months vs usual care.39 Intervention 
consisted of an individual care plan at discharge and a home visit, an 
individual education session, scheduled phone calls and the option to call 
a nurse at any time. There was no difference between groups in adherence 
to oral therapy. The intervention significantly reduced hospital admissions. 
Another multifactorial educational intervention from Spain found significantly 
improved adherence with inhaled therapy at 12 months, as assessed by dose 
count, in a primary care setting.40 Intervention consisted of a group session 
at study entry and individual sessions during follow-up visits. Adherence was 
significantly associated with a lower number of COPD exacerbations.  

Pharmacist-based, multi-component interventions
A US study of a pharmaceutical care intervention involving COPD patients 
in an ambulatory setting found no significant difference in medication 
adherence between the intervention and control groups at 6 months.41 
However, hospitalisations and visits to other healthcare providers were lower 
in the intervention vs control group. The intervention group received face-
to-face and telephone support from pharmacists. A larger, well-designed US 
study of patients with COPD or asthma conducted at community pharmacies 
also found no effect of pharmaceutical care on self-reported medication 
adherence at 12 months.42 

Structured face-to-face motivational interviewing from a pharmacist at an 
outpatient clinic, provision of a medication table, and education on symptom 
control and disease management significantly improved adherence with 
SABA, LABA, ICS, oral corticosteroids and antibiotics at 6 months in COPD 
patients in Jordan.43 The intervention also reduced hospital admissions. A 
more intensive, individually tailored pharmacist-delivered intervention from 
Northern Ireland involving an education session on COPD and medications, 
educational booklets, a customised action plan and telephone follow-up 

http://www.researchreview.co.nz


4

www.researchreview.co.nz a                      publication

Maximising Medication Adherence  
in Asthma and COPD

A  RESEARCH REVIEW™  
EDUCATIONAL SERIES

also significantly improved self-reported medication adherence at 6 and 
12 months.44 Emergency department visits and hospitalisations were also 
significantly decreased in the intervention vs control group.

The PHARMACOP trial allocated COPD patients to 2 individual counselling 
sessions from trained community pharmacists in Belgium, and found a 
significant benefit on MRA-assessed medication adherence at 3 months 
compared with usual pharmacist care.45 Hospitalisations were also reduced in 
the intervention vs usual care group.

Examples of successful adherence 
interventions
Recently published, randomised controlled trials which have shown a 
positive effect of various interventions on medication adherence in patients 
with asthma or COPD are discussed in detail below. All trials assessed both 
adherence and clinical outcomes.  

Behavioural intervention vs electronic reminders 
with feedback in asthma16

An Australian study found that electronic inhaler reminders with adherence 
feedback were more effective at improving adherence with asthma medication 
in a primary care setting than behavioural intervention or usual care. However, 
no differential effects were found on day-to-day asthma control.

The study used a cluster 2 x 2 factorial design to randomise 43 GPs from practices 
in Greater Sydney to: usual care; personalised adherence discussions (PAD); 
electronic inhaler reminders with feedback (IRF); or IRF + PAD. GPs then enrolled 
143 patients aged 14-65 years with suboptimal asthma control (ACT score 
≤19) who had been prescribed twice-daily ICS/LABA for ≥1 month. Each patient 
was given a Smartinhaler™ electronic monitoring device that clipped on to their  
ICS/LABA inhaler. GPs and patients in the usual care and personalised 
adherence discussion groups were not advised about the Smartinhaler™ 
recording function until study end. 

All GPs received brief training on the delivery of active usual care. GPs 
randomised to the PAD groups were trained to carry out a personalised 
discussion around barriers to adherence with controller medication, based 
on the results of a patient questionnaire, as well as helping with goal setting 
and achievement for a patient-selected asthma issue. GPs randomised to the 
IRF groups received electronic data of daily ICS/LABA usage each month and 
were asked to discuss this with patients at study follow-up. Patients in the IRF 
groups received twice-daily reminders for missed doses, and were able to 
view electronic ICS/LABA usage data at any time. Clinic visits were required 
at enrolment and follow-up, but most data were collected by telephone at 
baseline, 2 months, 4 months and 6 months.

Mean daily ICS/LABA adherence was 76% in the IRF + PAD group, 71% 
in the IRF group, 46% in the PAD group and 46% in the usual care group. 
Adherence was significantly higher in the 2 IRF groups than the 2 non-IRF 
groups (73% vs 46%; p<0.0001), but not between PAD and non-PAD groups. 
ACT score improved in the total patient population overall, but there was no 
difference in effect between groups. There were fewer patients with severe 
exacerbations in IRF vs non-IRF groups, but this difference was not significant 
after adjustment for clustering and past self-reported prednisone use.  

Electronic monitoring with audiovisual reminders  
in asthma28

Reminders from an electronic monitoring device can improve both adherence 
and clinical outcomes in children with asthma, according to a randomised 
controlled trial conducted in Auckland.

Patients in the trial (n=220) were enrolled 4 weeks after an emergency 
department visit for asthma exacerbation and were either receiving treatment 
or required treatment with twice-daily ICS. All patients received fluticasone 

propionate via inhalation, and those already receiving an ICS + LABA were 
switched to a combination fluticasone propionate and salmeterol xinafoate 
inhaler. Salbutamol sulfate was available as reliever treatment. Smartinhaler™ 
devices were fitted to preventer inhalers, with audiovisual reminder functions 
enabled in the intervention group and disabled in the control group. 
Smartinhaler™ devices were also fitted to reliever inhalers. Patients were 
followed up every 2 months, during which electronic and parent-reported 
data were collected. Lung function and inhaler technique were also assessed.

Median adherence with preventive ICS was 84% in the intervention group 
and 30% in the control group (p<0.0001). There was no difference between 
groups in the proportion of days absent from school for any reason (1.9% 
vs 1.7% for intervention vs control). However, improvement in asthma 
morbidity score from baseline to 6 months was significantly greater in the 
intervention vs control group (2.0 vs 1.2 points, p=0.008). Patients in the 
intervention group also had a significantly higher childhood ACT score at 2, 4 
and 6 months compared with those in the control group (p<0.0001). Median 
proportion of days on which a reliever inhaler was used was significantly 
greater in the control vs intervention group (17.4% vs 9.5%; p=0.002). There 
was no significant difference between groups in FEV1.

Electronic monitoring with SMS reminders in 
asthma22

Electronic inhaler monitoring combined with tailored SMS reminders 
significantly improved adherence in children but not asthma control or 
exacerbations, in a trial from the e-MATIC study group.

The multicentre, randomised controlled trial involved 219 children aged  
4-11 years with clinically stable asthma recruited from 5 outpatient clinics 
in the Netherlands. Children had doctor-diagnosed asthma of ≥ 6 months 
duration, had been receiving ICS delivered via metered dose inhaler for  
≥ 3 months, and had visited the outpatient clinic in the past 12 months.  
All children received an E-haler or Adhaler device which was attached to their 
regular inhaler. Caregivers of children in the intervention group also received 
SMS reminder messages, sent only if a dose was at risk of omission. 

SMS reminders were sent about 56.8% of ICS doses in the intervention 
group, and 53.3% of these reminders led to timely administration. Over the 
1-year study period, adherence was 69.3% in the intervention group and 
57.3% in the control group, with the overall difference between groups being 
statistically significant (12.0%; 95% CI 6.7-17.7%). However, adjusted mean 
childhood ACT scores and the frequency of asthma exacerbations were not 
significantly different between the intervention and control groups.  

Electronic monitoring with feedback and alarms  
in asthma20

The STAAR study of children with poorly controlled asthma has shown that 
significant clinical benefit can be derived from using electronic adherence 
monitoring with feedback and alarms.

STAAR was a multicentre, open-label, parallel-group, randomised controlled 
trial involving 90 children with doctor-diagnosed asthma aged 6-16 years 
attending hospital clinics in Sheffield or Rotherham, UK. Participants were 
at British Thoracic Society level 3 and had been taking regular ICS with no 
change to their medication in the past month, and had an ACQ score of ≥1.5. 
Prior to randomisation, all participants had their inhaler technique checked 
by a qualified asthma nurse and received a brief asthma education session. 

Participants in the intervention group had a Smartinhaler™ device attached 
to their regular inhaler, and were told the device monitored the date and 
time of all actuations. Devices also played reminder alarms. Data from the 
devices were reviewed with the patient and parent/caregiver at clinic visits 
every 3 months. The adherence rate was discussed and strategies for 

http://www.researchreview.co.nz


5

www.researchreview.co.nz a                      publication

Maximising Medication Adherence  
in Asthma and COPD

A  RESEARCH REVIEW™  
EDUCATIONAL SERIES

EXPERT’S CONCLUDING COMMENTS

TAKE-HOME MESSAGES
•	Adherence with medication for asthma and COPD remains a 

significant problem

•	 Interventions to improve adherence should focus on both the 
intentional and non-intentional aspects of non-adherence

•	Complex educational interventions involving multiple healthcare 
personnel and ongoing support have shown benefit, but may 
have practical limitations

•	Technologies such as the Smartinhaler™ electronic inhaler 
monitor with reminders and/or feedback, automated SMS and 
IVR software have improved adherence

•	Combining feedback with reminders appears to be more 
effective than reminders alone, both in terms of improving 
adherence and clinical outcomes

•	 Impact on clinical outcomes across all intervention strategies 
has been inconsistent, and requires confirmation in longer-
term, larger studies.

Potential future directions
Outcomes of ongoing and recently completed trials using electronic inhaler 
monitoring are needed to confirm the benefits of this technology for adherence 
in patients with COPD. Further, while electronic inhaler monitors provide an 
objective assessment of patient’s adherence to the prescribed treatment 
frequency (temporal adherence), few devices are able to also assess whether 
patients are using the inhaler in a correct and effective manner (user 
technique adherence). Research on electronic measures of user technique 
adherence is ongoing, and audio-based monitoring systems which record the 
sounds generated during patient inhaler use have shown promise.46    

improvement were devised if necessary. Participants in the control group also 
had a Smartinhaler™ device attached to their inhaler and were told the device 
monitored actuations, but that data would not be reviewed. Device alarms 
were disabled for control group participants.

Average adherence over the 12-month study period was 70% in the 
intervention group and 49% in the control group (p≤0.001). There was no 
significant difference between groups in ACQ score, but significantly fewer 
courses of oral corticosteroids were required in the intervention vs control 
group (0.411 vs 0.676 per 100 child-days; p=0.008). Hospital admissions 
were also significantly lower in the intervention vs control group (0.0254 vs 
0.129; p<0.001).

Primary care programme in COPD patients40

A multifactorial intervention involving COPD patients in Spain found significantly 
improved adherence with inhaled therapy in a primary care setting.

The trial involved 146 patients with COPD diagnosed by spirometry and 
receiving regular inhaled therapy through primary care centres. Patients were 
receiving beta2-agonists (80.1%), muscarinic antagonists (77.4%) and/or  
ICS (70.5%), with most patients receiving combination therapy with 2 or more 
agents. The intervention consisted of a group session at study entry and 
individual sessions during follow-up visits at 3, 6 and 12 months. Both session 
types included motivational aspects to improve adherence, cognitive aspects 
related to treatment adherence and skills development involving training in 
inhalation techniques. Group sessions lasted 2 hours and included provision 
of audiovisual and written materials. Adherence was assessed via dose count. 

Adherence in the intention-to-treat analysis was 48.6% in the intervention 
group and 32.4% in the control group (p=0.046) at 12 months. Using 
multivariate logistic regression, there was a significant association between 
inhaled medication adherence and number of COPD exacerbations  
(OR 0.66; 95% CI 0.48-0.91; p=0.011). There were also trends towards 
a lower number of healthcare visits and lower disease severity in adherent 
patients, but these were not statistically significant.   

Pharmacist care programme in COPD patients45

Pharmacist care programmes can improve medication adherence and may 
reduce hospitalisation rates in patients with COPD, according to a European 
randomised controlled trial.

The 3-month trial involved 170 community pharmacies in Belgium and  
734 patients aged ≥50 years, with a prescription for daily COPD maintenance 
medication and a smoking history of ≥10 pack-years. Pharmacists receiving 
a training session on COPD pathophysiology, nonpharmacological and 
pharmacological treatment according to GOLD guidelines, and important 
referral criteria. They also received COPD information leaflets, demonstration 
inhaler units and a list of practical solutions to specific nonadherent behaviour. 
Patients in the intervention group received one-on-one counselling sessions 
from pharmacists at study entry and after 1 month. Patients in the control 
group received usual pharmacist care. Primary outcomes were inhalation 
technique and adherence; the latter was assessed using the MRA method.

At follow-up, mean adherence was significantly greater in the intervention vs 
control group (mean estimated difference in MRA score 8.51; p<0.0001). 
Correct inhalation technique was also significantly greater in the intervention 
vs control group (mean estimated difference in correctly performed inhalations 
13.5%; p<0.0001). Severe exacerbations occurred in 24 intervention group 
patients and 53 control group patients, resulting in an estimated annual 
severe exacerbation rate 55% lower in the intervention vs control group 
(p<0.007).  Hospitalisations occurred in 9 intervention group patients and  
35 control group patients, resulting in an estimated annual hospitalisation rate 
72% lower in the intervention vs control group (p=0.003).   

Asthma and COPD are difficult diseases to treat. It is difficult to sell 
the concept of preventive  treatment, (ICS in asthma and LAMAs 
and LABAS in COPD) - difficult to get patients to use their inhaler 
correctly, and difficult to get patients to understand the severity of 
their condition. And as outlined in the sometimes confusing results 
in differing studies in this edition of Research Review, education 
of patients about adherence (in many cases) bears no relationship 
to outcome or improvement. Previous studies have shown that 
compliance may be improved by a number of factors including 
simplicity of treatment regime, ease and acceptance of inhaler, 
perceived effect of medication and perceived seriousness of the 
condition, and positive relationship with the doctor.

The Smartinhaler™ uses 21st century technology to remind and 
cajole patients by electronic reminder, and is perhaps the way of the 
future for asthma and COPD – patients usually do not deliberately 
not comply with recommended treatment – they simply forget, 
especially if they do not have symptoms. The device is also capable 
of relaying information to the doctor so s/he can have forewarning of 
failure to improve. 

So if there is no response to treatment in asthma or COPD do two 
things – check inhaler technique and check treatment compliance. 
The latter can be easy with Smartinhaler™.  

http://www.researchreview.co.nz


6

www.researchreview.co.nz a                      publication

Maximising Medication Adherence  
in Asthma and COPD

A  RESEARCH REVIEW™  
EDUCATIONAL SERIES

REFERENCES
1. Ministry of Health. 2016. Annual update of key results 2015/2016: New Zealand health survey. 

Wellington: Ministry of Health. Available at http://www.health.govt.nz/system/files/documents/
publications/annual-update-key-results-2015-16-nzhs-dec16-v2.pdf [Accessed October 
2017].

2. Yang IA, et al. The COPD-X Plan: Australian and New Zealand guidelines for the management 
of chronic obstructive pulmonary disease 2017. Version 2.50, June 2017. Available at http://
copdx.org.au/copd-x-plan/ [Accessed October 2017].

3. Beasley R, et al. Asthma and Respiratory Foundation NZ adult asthma guidelines: a quick 
reference guide. NZ Med J. 2016 Nov 18;129(1445):83-102.

4. World Health Organization. 2003. Adherence to long-term therapies: evidence for action. 
Available at http://apps.who.int/iris/bitstream/10665/42682/1/9241545992.pdf [Accessed 
October 2017].

5. Hopfield J, et al. Getting patients to take their medicine. The McKinsey Quarterly 2004;4.

6. Telfar Barnard L, Zhang J. The impact of respiratory disease in New Zealand: 2016 update. 
Wellington: Asthma and Respiratory Foundation of New Zealand. 2016. Available at: https://
s3-ap-southeast-2.amazonaws.com/assets.asthmafoundation.org.nz/documents/REPORT-
The-impact-on-respiratory-disease-in-New-Zealand-2016-update.pdf [Accessed October 
2017]. 

7. Normansell R, et al. Interventions to improve adherence to inhaled steroids for asthma. 
Cochrane Database Syst Rev. 2017 Apr 18;4:CD012226.

8. Australian Institute of Health and Welfare. 2015. Respiratory medication use in Australia 
2003-2013: treatment of asthma and COPD. Canberra: Asutralian Institute of Health and 
Welfare. Available at https://www.aihw.gov.au/getmedia/24a0baf9-1298-4178-8f42-
66d71fc2df34/18879.pdf.aspx?inline=true [Accessed October 2017].

9. van Boven JFM, et al. Clinical and economic impact of non-adherence in COPD: a systematic 
review. Respir Med. 2014 Jan;108(1):103-113.

10. Engelkes M, et al. Medication adherence and the risk of severe asthma exacerbations: a 
systematic review. Eur Respir J. 2015 Feb;45(2):396-407.

11. National Asthma Council Australia. Australian Asthma Handbook. Version 1.2; October 2016. 
Available at: http://www.asthmahandbook.org.au/uploads/5804180ad6b62.pdf [Accessed 
October 2017].

12. Wilson SR, et al. Shared treatment decision making improves adherence and outcomes in 
poorly controlled asthma. Am J Respir Crit Care Med. 2010 Mar 15;181(6):566-77.

13. Apter AJ, et al. Problem-solving to improve adherence and asthma outcomes in urban adults 
with moderate or severe asthma: a randomized controlled trial. J Allergy Clin Immunol. 2011 
Sep;128(3):516-523.

14. Bender BG, et al. Test of an interactive voice response intervention to improve adherence 
to controller medications in adults with asthma. J Am Board Fam Med. 2010 Mar-
Apr;23(2):159-165.

15. Duncan CL, et al. Efficacy of a parent-youth teamwork intervention to promote adherence in 
pediatric asthma. J Pediatr Pyschol. 2013 Jul;38(6):617-628.

16. Foster JM, et al. Inhaler reminders improve adherence with controller treatment in primary 
care patients with asthma. J Allergy Clin Immunol. 2014 Dec;134(6):1260-1268.

17. Onyirimba F, et al. Direct clinician-to-patient feedback discussion of inhaled steroid use: its 
effect on adherence. Ann Allergy Asthma Immunol. 2003 Apr;90(4):411-415.

18. Charles T, et al. An audiovisual reminder function improves adherence with inhaled 
corticosteroid therapy in asthma. J Allergy Clin Immunol. 2007 Apr;119(4):811-816.

19. Burgess SW, et al. Providing feedback on adherence increases use of preventive medication 
by asthmatic children. J Asthma. 2010 Mar;47(2):198-201.

20. Morton RW, et al. STAAR: a randomised controlled trial of electronic adherence monitoring with 
reminder alarms and feedback to improve clinical outcomes for children with asthma. Thorax. 
2017 Apr;72(4):347-354.

21. Strandbygaard U, et al. A daily SMS reminder increases adherence to asthma treatment: a 
three-month follow-up study. Respir Med. 2010 Feb;104(2):166-171.

22. Vasbinder EC, et al. e-Monitoring of asthma therapy to improve compliance in children 
(e-MATIC): a randomised controlled trial. Eur Respir J. 2016 Sep;48(3):758-767.

23. Bosley CM, et al. Patient compliance with inhaled medication: does combining beta-agonists 
with corticosteroids improve compliance? Eur Respir J. 1994 Mar;7(3):504-509.

© 2017 RESEARCH REVIEW 

24. Perrin K, et al. Randomized controlled trial of adherence with single or combination inhaled 
corticosteroid/long-acting beta-agonist inhaler therapy in asthma. J Allergy Clin Immunol. 
2010 Sep;126(3):505-510.

25. Price D, et al. Improved adherence with once-daily versus twice-daily dosing of mometasone 
furoate administered via a dry powder inhaler: a randomized open-label study. BMC Pulm 
Med. 2010 Jan 5;10:1

26. Vollmer WM, et al. Use of health information technology to improve medication adherence. Am 
J Managed Care. 2011 Dec;17(12 Spec No.):SP79-87.

27. Bender BG, et al. Pragmatic trial of health care technologies to improve adherence to pediatric 
asthma treatment: a randomized clinical trial. JAMA Pediatr. 2015 Apr;169(4):317-323.

28. Chan AHY, et al. The effect of an electronic monitoring device with audiovisual reminder 
function on adherence to inhaled corticosteroids and school attendance in children with 
asthma: a randomised controlled trial. Lancet Respir Med. 2015 Mar;3(3):210-219.

29. Williams LK, et al. A cluster-randomized trial to provide clinicians inhaled corticosteroid 
adherence information for their patients with asthma. J Allergy Clin Immunol. 2010 
Aug;126(2):225-231.

30. Marceau C, et al. Persistence, adherence, and effectiveness of combination therapy among 
adult patients with asthma. J Allergy Clin Immunol. 2006 Sep;118(3):574-581.

31. Stoloff SW, et al. Improved refill persistence with fluticasone propionate and salmeterol in 
a single inhaler compared with other controller therapies. J Allergy Clin Immunol. 2004 
Feb;113(2):245-251.

32. Stempel DA, et al. Adherence to asthma controller medication regimens. Respir Med. 2005 
Oct;99(10):1263-1267.

33. Patel M, et al. Efficacy and safety of maintenance and reliever combination budesonide-
formoterol inhaler in patients with asthma at risk of severe exacerbations: a randomised 
controlled trial. Lancet Respir Med. 2013 Mar;1(1):32-42.

34. Bryant J, et al. Improving medication adherence in chronic obstructive pulmonary disease: a 
systematic review. Respir Res. 2013 Oct 20;14:109.

35. Nides MA, et al. Improving inhaler adherence in a clinical trial through the use of the Nebulizer 
Chronolog. Chest. 1993 Aug;104(2):501-507.

36. Simmons MS, et al. Trends in compliance with bronchodilator inhaler use between follow-up 
visits in a clinical trial. Chest. 1996 Apr;109(4):963-968.

37. Gallefoss F & Bakke PS. How does patient education and self-management among asthmatics 
and patients with chronic obstructive pulmonary disease affect medication?  Am J Respir Crit 
Care Med. 1999 Dec;160(6):2000-2005.

38. Hesselink AE, et al. Effectiveness of an education programme by a general practice assistant 
for asthma and COPD patients: results from a randomised controlled trial. Patient Educ Couns. 
2004 Oct;55(1):121-128.

39. Garcia-Aymerich J, et al. Effects of an integrated care intervention on risk factors of COPD 
readmission. Respir Med 2007 Jul;101(7):1462-1469.

40. Leiva-Fernández J, et al. Efficacy of a multifactorial intervention on therapeutic adherence in 
patients with chronic obstructive pulmonary disease (COPD): a randomized controlled trial. 
BMC Pulm Med. 2014 Apr 25;14:70.

41. Solomon D, et al. Clinical and economic outcomes in the hypertension and COPD arms of a 
multicentre outcomes study. J Am Pharm Assoc (Wash). 1998 Sep-Oct;38(5):574-585.

42. Weinberger M, et al. Effectiveness of pharmacist care for patients with reactive airways 
disease: a randomized controlled trial. JAMA 2002 Oct 2;288(13):1594-1602.

43. Jarab AS, et al. Impact of pharmaceutical care on health outcomes in patients with COPD. Int 
J Clin Pharm. 2012 Feb;34(1):53-62.

44. Khdour MR, et al. Clinical pharmacy-led disease and medicine management programme for 
patients with COPD. Br J Clin Pharmacol. 2009 Oct;68(4):588-598.

45. Tommelein E, et al. Effectiveness of pharmaceutical care for patients with chronic obstructive 
pulmonary disease (PHARMACOP): a randomized controlled trial. Br J Clin Pharmacol. 2014 
May;77(5):756-766.

46. Taylor TE, et al. Advances in audio-based systems to monitor patient adherence and inhaler 
drug delivery. Chest 2017 Sep 5. pii: S0012-3692(17)32680-6 [Epub ahead of print].

This publication has been created with an educational grant from Adherium Ltd. The content is entirely independent and based 
on published studies and the author’s opinions. It may not reflect the views of Adherium Ltd. Treatment decisions based on these 
data are the full responsibility of the prescribing physician. 

ABOUT RESEARCH REVIEW  
Research Review is an independent medical publishing organisation producing electronic publications in a wide  
variety of specialist areas. Research Review publications are intended for New Zealand medical professionals. 

SUBSCRIBE AT NO COST TO ANY RESEARCH REVIEW  
NZ health professionals can subscribe to or download previous editions of Research Review publications  
at www.researchreview.co.nz

Privacy Policy: Research Review will record your email details on a secure database and will not release them to anyone  
without your prior approval. Research Review and you have the right to inspect, update or delete your details at any time.

http://www.researchreview.co.nz
https://www.ncbi.nlm.nih.gov/pubmed/12722963
http://www.researchreview.co.nz
http://www.researchreview.co.nz
http://www.researchreview.co.nz

