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Purpose: To evaluate the effectiveness of a pilot community pharmacy care model for 
patients with chronic obstructive pulmonary disease (COPD) to improve: 1) inhaler techni-
que; 2) medication adherence; and 3) uptake of non-pharmacological treatment and preven-
tion activities.
Patients and Methods: Forty “host” pharmacies in Sydney were invited to recruit eligible 
patients and to provide a counselling room/area in their pharmacy for service provision. 
Eligible patients were referred to two “consultant” pharmacists, specifically trained to deliver 
a specialized pharmacy COPD service which involved 3 in-pharmacy visits and 2 follow-up 
phone calls over a 6-month period. The service consisted of 1) inhaler technique assessment; 
2) medication adherence assessment; and 3) referrals to the patient’s general practitioner 
(GP) to facilitate the uptake of non-pharmacological resources as well as to review COPD 
medications/devices, as required. Pre-post analyses were conducted using paired Student’s 
t-test and Wilcoxon Signed Rank Test for independent variables and chi-squared tests for 
proportional data.
Results: Nine “host” pharmacies recruited 40 patients, of whom 37 completed the baseline 
Visit and 27 completed all Visits. A total of 270 interventions were provided by the 
“consultant” pharmacists with most provided at Visit 1 (176). The most common interven-
tions were addressing patient gaps in COPD knowledge and inhaler technique. A total of 119 
referrals were made to GPs for various reasons, the most common being for a COPD action 
plan, pulmonary rehabilitation, or pneumonia vaccination. There were significant improve-
ments pre-post intervention in inhaler use competence, COPD knowledge, immunization rate 
for pneumonia, exacerbation rate and COPD plan ownership.
Conclusion: In this pilot study, the specialized pharmacy-based COPD care model delivered 
by “consultant” pharmacists in community pharmacies provided significant health benefits 
for patients. Further research is needed to assess the model’s effectiveness in a larger 
population as well as when measured against standard care.
Keywords: inhaler technique, medication review, consultant pharmacist, COPD

Plain Language Summary
Chronic obstructive pulmonary disease (COPD) is an umbrella term that includes emphy-
sema and chronic bronchitis. COPD is more common in older people and those with a history 
of smoking or exposure to lung irritants. The increasing breathlessness experienced by 
people living with untreated COPD has a negative impact on health outcomes and quality 
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of life while increasing the risk for hospitalizations and prema-
ture death. There are many effective interventions for COPD that 
can be tailored to individual patient needs as follows:

● Inhaled medications
● Inhaler device technique training
● Smoking cessation
● COPD action plan to help recognise triggers, worsening 

symptoms and what to do to minimize risk of exacerba-
tions and premature death

● Pulmonary rehabilitation (PR) program which involves 
assessment, education, and appropriate exercise training 
to suit individual patient needs

Community pharmacies are well placed to provide medication 
reviews and inhaler technique training as well as to support 
general practitioners (GPs) by referring and following up patients 
for COPD action plans and PR. In this study, the researchers 
demonstrated that a COPD service delivered by pharmacists 
provided education, medication counselling and inhaler techni-
que assessment as well as continuity of care by regular follow-up 
to ensure that those living with COPD can access optimal treat-
ment and available resources.

Introduction
Chronic obstructive pulmonary disease (COPD) is estimated to 
affect 7.5% of Australians aged ≥40 years and 29.2% aged ≥75 
years.1 COPD is the fifth leading cause of death in Australia,2 

with a hospitalization rate of 732 per 100,000 in those aged 45 
and over.3 The financial impact of COPD in Australia was 
calculated to be in excess of $8 billion annually including 
direct health care costs of almost $1 billion,3,4 and indirect 
costs of more than $7 billion from lost productivity, welfare 
payments and home modifications.4,5

COPD exacerbations can be defined as “a sudden 
change from baseline in the patient’s key COPD symptoms 
(eg, dyspnoea, cough or sputum levels) that is beyond 
normal diurnal variations and warrants medication change 
and/or hospital admission”.6 Risk factors for such exacer-
bations include smoking, influenza or pneumococcal infec-
tion, malnutrition or obesity, seasonal changes, and 
comorbidities.6,7 COPD has a negative impact on quality 
of life, including sleep interruption and reduced ability to 
exercise, as well as causing significant pain and distress.3 

Early interventions can significantly reduce exacerbations, 
improve quality of life, and reduce costs for the individual, 
the community, and the health care system.6,8

The management of COPD is complex and requires 
a combination of pharmacological and non-pharmacological 

interventions. Pharmacological treatments for COPD typi-
cally consist of bronchodilators and corticosteroids adminis-
tered directly into the lungs via inhaler devices. Previous 
research has indicated that 60% of COPD patients do not 
take their medications as prescribed which can lead to adverse 
sequelae for patients.9–11 A systematic review, which mea-
sured retrospective prescription refill, found increased hospi-
talizations, mortality, poor quality of life and loss of 
productivity among patients who were non-adherent to their 
medication.12 Contributing factors to non-adherence include 
the inhaler device used, prescribed dosing schedule, routini-
zation of drug therapy, knowledge and beliefs about the 
treatment, comorbidities, individual patient characteristics, 
patient preference, and patient–clinician relationship.13 

Since the severity of COPD increases with age, non- 
adherence is compounded by further difficulties caused by 
visual impairment, cognitive decline, arthritis, poor coordina-
tion, and the weakening of the inspiratory muscle function.14

People with COPD often have significant comorbid-
ities, such as cardiovascular disease, diabetes, obesity, 
depression, gastro-oesophageal reflux disease, osteoporo-
sis, and lung cancer.15–22 Multiple medications for comor-
bidities increase the risk of side effects, duplication of 
therapy, underuse/overuse, and cumulative medication 
burden.18 Non-adherence in patients with COPD is fre-
quently unintentional23 and can be improved by making 
changes that simplify their treatment regimen to better 
manage medications for multiple comorbidities as well as 
providing advice about minimising common adverse 
effects.24–27

Previous research has shown that competence of inha-
ler use in COPD patients was only 31%,28 and the propor-
tion who made at least one error ranged from 50% to 83%, 
depending on the device used.29 This compromises both 
drug deposition in the lungs and the resulting clinical 
outcomes as well as creating additional costs for the indi-
vidual and the health care system through medication 
wastage.30 There are a wide range of devices available, 
which can make the choice of optimal inhaler device for 
each patient challenging, many of whom are using several 
different inhaler devices.31 Changing multiple inhalers to 
a combined dosage device,25 or those that require similar 
usage technique,26 has been shown to improve not only 
competence in using the inhaler devices but also 
adherence.

Evidence suggests that long-term management of people 
with COPD is suboptimal,3,6 not only due to non-adherence 
but also to low patient uptake of non-pharmacological 
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evidence-based COPD management strategies,3,32,33 includ-
ing smoking cessation,34 COPD action plan,3,6 and pulmon-
ary rehabilitation (PR).35,36 With the increasing burden of 
COPD in Australia, integration of other health care profes-
sionals to support primary care37–39 may facilitate increased 
uptake of these non-pharmacological treatments. In addition, 
community pharmacists are well placed as medication 
experts to provide professional advice and information on 
a patient’s medications as well as general health-related 
education and counselling. Their services are highly acces-
sible and often free of charge to consumers without the need 
to make an appointment.40 Research demonstrates that phar-
macists are increasingly contributing to chronic disease man-
agement through the provision of health promotion, risk 
assessment and early intervention, medication management, 
ongoing treatment and monitoring programs to improve 
patient self-care, disease outcomes, quality of life, and 
patient satisfaction,41–44 many of which have been found to 
be cost-effective.45,46 Pharmacist delivered interventions 
focused on correcting inhaler technique and minimizing non- 
adherence may offer potential for significant improvements 
in clinical outcomes and quality of life for people with 
COPD.47,48 Indeed, Australian community pharmacy asthma 
management programs that utilize these interventions have 
consistently been shown to significantly improve patient out-
comes in robust trials.49,50 However, pharmacist delivered 
management models for COPD that incorporate these inter-
ventions have not yet been tested in Australia.

The primary aim of the study, therefore, was to pilot 
test the efficacy of a community pharmacist delivered 
COPD care model to improve: 1) patient competency in 
using their inhaler(s); 2) adherence to their medications; 
and 3) uptake of other guideline-based non- 
pharmacological interventions and prevention activities.

Patients and Methods
Ethics Approval
The study received ethics approval from the University of 
Sydney’s Human Research Ethics Committee 
(HREC#2014/495). This study was conducted in accor-
dance with the Declaration of Helsinki.51

Study Design
A 6-month pre-post pilot study was conducted in commu-
nity pharmacies in metropolitan Sydney and consisted of 
locum “consultant” pharmacists trained to provide the 
service in a range of “host” pharmacies; a model currently 

employed for the delivery of Home Medicine Reviews in 
Australia. Assuming that 50% of recruited COPD patients 
use their inhalers correctly and that the intervention would 
enhance this to at least 80% (based on effect sizes reported 
in previous reviews/pharmacy studies52,53) as well as using 
a significance level of 0.05, a power of 90%, and assuming 
a 20% dropout rate, at least 25 patients were required to 
participate. Given previous studies with pharmacy asthma 
services suggested that a 3–5 patient per pharmacy recruit-
ment rate was achievable, sampling strategies included 
recruiting at 10 “host” pharmacies with 2 “consultant” 
pharmacists providing the service.

Based on previous asthma studies41,49,50 and the COPD 
guidelines,6 a comprehensive COPD management model 
was developed and initially pre-tested with five practising 
community pharmacists, who had prior experience in 
asthma and COPD pharmacy-based practice research. 
Based on their feedback, the study protocol was stream-
lined to focus on the most effective interventions targeting 
key aspects of COPD care that would be feasible in 
a community pharmacy setting.

Outcome Measures
The primary outcome measure was the change in mean 
percentage of correct inhaler technique steps performed by 
patients from baseline to study end. Secondary outcomes 
included: medication adherence based on 6-month dispen-
sing history as measured by Medication Refill Adherence 
(MRA) and the Foster score adherence questionnaire;54 

quality of life using the COPD Assessment Test (CAT);55 

breathlessness using the modified Medical Research Council 
(mMRC) dyspnoea scale;56 current smoking status using the 
Heaviness of Smoking Index Score (HSI);57 COPD knowl-
edge using the COPD knowledge questionnaire;58 as well as 
self-reported COPD action plan ownership; attendance at 
a PR clinic; vaccination status; and exacerbation frequency 
requiring GP/hospital visits in the past 6 months.

Recruitment of Participants
“Host” Pharmacy Recruitment
Pharmacies that were willing to “host” the delivery of the 
COPD management service via a visiting “consultant” 
pharmacist were recruited using researchers’ professional 
networks in the Sydney region (New South Wales, 
Australia). Eligibility criteria for “host” pharmacies were: 
providing informed consent; having a private counselling 
area/room available for the “consultant” pharmacist to 
conduct patient visits; and providing relevant consented 
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patient data for the “consultant” pharmacist to access using 
a secure, password-protected study database. Participating 
“host” pharmacies sent introductory letters to their local 
GPs to inform them about the service.

“Consultant” Pharmacist Recruitment
Two “consultant” pharmacists were recruited by the 
research team based on their practice experience and inter-
est in COPD. Both were currently practicing clinical phar-
macists who were not linked with any academic role or 
faculty position. They completed the online COPD phar-
macy training module offered by the Lung Foundation 
Australia,59 which consists of COPD pathophysiology 
and management. A pass mark of 80% or more was 
required to complete the module successfully. To consoli-
date key learnings and deliver the interventions according 
to the study protocol, face-to-face training was also pro-
vided by COPD experts and included interactive activities, 
such as case studies and assessment of pharmacists’ inha-
ler demonstration technique as per the COPD management 
kits provided. After completing the training module, “con-
sultant” pharmacists were provided with a suite of 
resources including patient information hand-outs, referral 
letter templates and a full set of all available inhaler 
devices (containing placebo only).

Patient Recruitment
The participating “host” pharmacies were provided with 
promotional material to advertise the service, including 
study posters and shelf “wobblers” (tags that hang from 
pharmacy shelves and move to attract customer attention). 
They also identified potential participants by making a list 
of patients taking COPD medications from their pharmacy 
dispensing records. Inclusion criteria for patients were: 
having an established COPD diagnosis; aged between 40 
and 80 years; taking ≥5 medications or ≥12 doses/day of 
all medications combined; registered with a GP local to 
the “host” pharmacy; and competency in the English lan-
guage [Note: taking ≥5 medications daily (ie using poly-
pharmacy)] was set to match the Australian Home 
Medicine Review service eligibility criteria.60 Further, 
evidence suggests that this cut-off point of consuming ≥5 
medications is associated with the risk of adverse sequelae 
such as falls, frailty, disability, and mortality in older 
adults, and hence presents a valid target for medication 
review provision.61 Exclusion criteria included having 
a cognitive impairment; diagnosis of cancer; or any other 
illness that may have hindered participation. Study 

information was provided and, if a patient agreed to parti-
cipate, they gave their informed signed consent for their 
details to be forwarded to the “consultant” pharmacist who 
then made the appointment for the baseline visit. At this 
point, pre-appointment instructions were provided by the 
“consultant” pharmacist to the consented patient to request 
that they bring all their COPD medications/inhalers to the 
appointment (including any self-prescribed complemen-
tary medications), as well as to check beforehand the 
name of the patient’s regular GP and current postal area 
code (so that local COPD relevant resources could be 
identified by the “consultant” pharmacist in advance of 
the appointment).

Service Model Interventions
The 6-month service consisted of 3 in-pharmacy visits 
(baseline, 3- and 6-months post-baseline) and 2 follow- 
up telephone calls (2- and 6-weeks post-baseline) between 
the “consultant” pharmacist and the patient. 
A comprehensive Patient Record File (PRF) was used for 
each patient. The PRF used standard operating procedures 
and clinical algorithms to enable uniform data collection 
and standard intervention delivery. In the PRF, all patient 
consent forms, completed patient COPD assessment 
instruments, interventions provided (by ticking pre- 
prepared checklists), and referrals made were recorded. 
Following the sequence of the PRF served to prompt 
standardised clinical information gathering, decision- 
making and recording by the two “consultant” pharmacist 
service providers.

At Visit 1 (Baseline), the “consultant” pharmacist 
recorded the patient’s demographic details, smoking status, 
vaccination status, PR attendance, medical and medication 
profile. They also assessed inhaler device technique and 
medication adherence, as well as recorded self-reported 
baseline measures for COPD action plan ownership, exacer-
bation history and patient use of health care services related 
to their COPD over the preceding 6 months. Based on the 
needs assessment of each patient, the “consultant” pharma-
cist provided a medication review (Figure 1A) and indivi-
dualized COPD management interventions (Figure 1B).

1A: Medication Review
The patient’s inhaler technique was assessed by the “con-
sultant” pharmacist by having the patient demonstrate the 
use of their own inhaler(s) on the day of the first appoint-
ment (Visit 1). The technique was scored using the inha-
ler device checklists developed by the National Asthma 
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Council.62 Any patient scoring less than 100% was 
deemed as requiring an intervention in their inhaler 
device use, which involved the “consultant” pharmacist 
demonstrating the correct technique on a placebo device 
and highlighting where the patient had made errors 
(Figure 2). The patient then repeated the inhaler techni-
que assessment incorporating adjustments to correct any 
errors. This process was continued at this initial visit 

until the patient achieved competency or had 
a maximum of 3 demonstrations. An instruction label 
was stuck on each of the patients’ inhalers (on the body 
of the device) or provided to the patients if they did not 
bring their inhalers to the appointment.63–65 These labels 
highlighted the steps that had been problematic for the 
patient to serve as a reminder during subsequent use. 
Patients who failed to demonstrate optimal technique 

Figure 1 Assessment of patient needs and provision of COPD interventions: (A), pharmacological; and (B), non-pharmacological. Shaded boxes highlight the key clinical 
assessments conducted by the “consultant” pharmacists. The unshaded boxes to the right of the arrows provide a summarized version of interventions provided to address 
key issues that became apparent through the systematic assessment. PR=Pulmonary Rehabilitation. 
Notes: *Foster JM, Smith L, Bosnic-Anticevich SZ et al. Identifying patient-specific beliefs and behaviours for conversations about adherence in asthma. Intern Med J. 
2012;42(6):136–144.54 #Maples P, Franks A, Ray S, Stevens AB, Wallace LS. Development and validation of a low-literacy Chronic Obstructive Pulmonary Disease Knowledge 
Questionnaire (COPD-Q). Patient Educ Couns. 2010;81(1):19–22.58 

Abbreviations: GP, general practitioner; COPD, chronic obstructive pulmonary disease.

International Journal of Chronic Obstructive Pulmonary Disease 2021:16                                          submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                         
523

Dovepress                                                                                                                                                         Fathima et al

http://www.dovepress.com
http://www.dovepress.com


after 3 demonstrations were provided with a GP referral 
for device change consideration.

All medication regimens were checked for drug 
interactions, adverse drug reactions and any under/ 
over/non-treatment or duplication of therapy based on 
patient self-report as well as the patient’s previous 
6-month dispensing history. Any issues requiring medi-
cation changes were referred to the patient’s GP. Patient 
adherence to their COPD medications was measured 
using the Foster score,54 and the MRA to assess 
patient’s adherence recall and behaviour, respectively. 
The MRA was calculated by dividing the total days’ 
supply on the dispensed history by 180 days (6 months) 
and multiplying by 100 to provide a percentage adher-
ence value at baseline and at study end.66 For patients 
taking more than one COPD medication, a composite 
average medication adherence percentage was 

calculated,67 e.g., for a patient using 3 inhalers with 
60%, 50% and 100% MRA, their composite average 
MRA would be 70%. Patients with a composite average 
MRA of ≤80% were considered non-adherent,68,69 and 
>100% were considered as overusing their medications 
and were provided with an adherence intervention.

The Brief Medication Questionnaire (BMQ)70 was 
utilized to identify barriers to medication use. The 
BMQ includes a 5-item Regimen Screen that asks 
patients how they took each medication in the past 
week, a 2-item Belief Screen that asks about drug effects 
and bothersome features, and a 2-item Recall Screen 
about potential difficulties remembering to take their 
medications. Barriers to non-adherence were addressed 
by interventions that provided practical strategies and 
motivational support, such as agenda-setting and addres-
sing readiness to change.71

Figure 2 Inhaler technique assessment and education. This figure highlights the evidence-based three-step “show and tell” sequential process followed to assess and train 
patients at the baseline visit and, if required, at follow-up face-to-face visits. Based on the results published by: Basheti IA, Armour CL, Bosnic-Anticevich SZ, Reddel HK. 
Evaluation of a novel educational strategy, including inhaler-based reminder labels, to improve asthma inhaler technique. Patient Educ Couns 2008;72:26–33.85
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1B: COPD Non-Pharmacological Interventions
Patients’ COPD knowledge was assessed using a validated 
COPD knowledge questionnaire,58 and information was 
provided by the “consultant” pharmacist to address incor-
rect responses. Patients were also provided with written 
information about COPD and its management,72 as well as 
about local support groups for COPD patients to access 
emotional support and self-management strategies.

The number of exacerbations over the previous 
6-months and the type of treatment required were recorded 
for referral purposes in those who did not have a COPD 
action plan. Information was provided by the “consultant” 
pharmacist on how to use the COPD action plan to identify 
worsening symptoms that may trigger an exacerbation 
when this was obtained post referral from their GP 
(Note: an exacerbation was defined as deteriorating symp-
toms requiring the patient to visit the GP or the hospital 
for treatment).

For current smokers, the level of nicotine dependence 
was assessed and a specialized smoking cessation support 
intervention, using clinical algorithms that included 
a smoking cessation action plan together with a referral 
to the GP for smoking cessation medication,73 were pro-
vided where appropriate and if acceptable to the patient.

Referrals to the patient’s GP were given for those who: 
1) required a medication review; 2) did not have a COPD 
action plan; 3) had not previously attended a PR clinic; 
and 4) had overdue vaccinations for influenza and pneu-
monia. The GP referral provided by the “consultant” phar-
macist to the patient had information on the reason for the 
referral, patients’ medication adherence status, the mMRC 
dyspnoea score,56 along with relevant areas highlighted for 
GP action.

Two telephone calls were made by the “consultant” 
pharmacists to the patients at 2 and 6 weeks to follow-up 
on any GP referrals provided at Visit 1. In addition, moti-
vational smoking cessation advice and information about 
the next visit were also provided, as appropriate. Visits 2 
and 3 were conducted at 3 and 6 months, respectively. 
Patients received targeted counselling based on follow-up 
of the issues raised at Visit 1 and outcome of any GP 
referrals. Typical topics discussed included inhaler techni-
que, COPD action plan ownership, smoking status, and 
issues with any newly prescribed medication since the 
previous visit. The “consultant” pharmacists also provided 
medication adherence support, discussed potential or 
actual drug-related problems, and prompted the patient 

for PR attendance and immunization, if required. At Visit 
3, in addition to discussing the issues raised at Visit 2, the 
patient completed the same set of questionnaires as at Visit 
1 to obtain post-intervention scores for the outcome 
variables.

Data Collection and Analysis
All data were recorded on the custom-designed PRF and 
the Statistical Package for the Social Sciences (SPSS- 
V24)74 was used for data analyses. Descriptive and rela-
tional analyses were conducted with reference to data 
normality. For process evaluations, descriptive statistics 
such as mean, standard deviation, median and range were 
calculated. For all key reported outcome variables, nor-
mality tests were conducted using the Kolmogorov– 
Smirnov test. For normally distributed variables, pre-post 
comparisons were conducted using the paired Student’s 
t-test for two variables. For variables that were not nor-
mally distributed, the Wilcoxon Signed Rank Test was 
used to determine differences. Proportional data were ana-
lysed using the Chi-squared test for nominal variables. 
A 2-tailed 5% (0.05) level of significance was used for 
all statistical procedures.

Results
Forty community pharmacies were approached to “host” 
the COPD service and of these 17 consented to participate 
and 9 recruited participants. A total of 145 patients with 
COPD were identified from dispensing records as eligible 
and 40 patients consented, of which 37 attended Visit 1; 31 
attended Visit 2; and 27 attended Visit 3. The reasons 
given for non-attendance included being unavailable, hos-
pitalized, or moved to another area. Recruitment occurred 
from April to July 2018 and the service provision was 
completed between November 2018 and February 2019.

At baseline, patients had a mean age of 69 (51–87) 
years, and 51% were male. The mean body mass index 
was 26.4 ± 6.7 (18–51), which suggests that our sample 
was slightly overweight. A majority (70%) of patients 
reported being retired while 27% stated they were work-
ing. Most patients (89%) reported a smoking history of 
which 19% were current smokers, and one patient reported 
previous occupational exposure to cleaning products. 
A majority of patients were on medications for other 
chronic illnesses, including hypercholesterolemia (95%); 
hypertension or a heart condition (70%); anxiety, depres-
sion or insomnia (26%). The mean mMRC dyspnoea 
scores indicated a range of COPD severity among 
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participants from “mild” to “very severe” and 58% 
reported one or more COPD exacerbations in the 6 months 
prior to the study (Table 1). COPD knowledge scores were 
suboptimal, with a mean score of 70% (Table 1). Only 5% 
had a COPD action plan, and only 27% had attended PR 
prior to the study (Table 1).

During the study, a total of 270 interventions were 
provided by the “consultant” pharmacists and the greatest 
number was at Visit 1 (176), with the most common being 
for addressing patient gaps in COPD knowledge and sub-
optimal inhaler technique. There was a total of 119 refer-
rals made to GPs, with the greatest number (104 referrals) 
provided at Visit 1, the most common being for a COPD 
action plan, PR, or pneumonia vaccination.

Primary Outcome – Inhaler Technique
There were a wide range of inhaler devices used by 
patients and these are shown in Table 2. At Visit 1, 
a total of 72 demonstrations were provided by the phar-
macists to 35 patients using 58 inhalers. Assessment of 
inhaler technique indicated a range of errors with the mean 
proportion of “correctly demonstrated steps” across the 
different inhalers ranging between 55% and 97% (Table 
2). This resulted in 6 GP referrals for inhaler device 
change and 45 inhaler instruction labels to be stuck onto 
devices. The most common problematic steps were insuf-
ficient/inefficient exhaling to residual lung capacity prior 
to use and the inability to hold the breath for the recom-
mended amount of time after using the inhaler.

The mean percentage of correct steps combined across 
all inhalers significantly increased from 78% at baseline to 
93.5% at Visit 2 and 89.6% at Visit 3. Although this 
improvement was greatest between Visits 1 and 2 and 
then declined slightly between Visits 2 and 3, this was 
still a highly significant improvement from baseline to 
study end (p=0.006; Table 1). A majority (88%) of patients 
were on 2 or more inhalers (range 1–4) at baseline with the 
most commonly used inhalers being Ellipta® (34%), 
Respimat® (31%) and Handihaler® (28%). The most com-
monly used devices (Ellipta® and Respimat®) remained 
unchanged at study end however the Turbuhaler® (27%) 
replaced the Handihaler® for third place towards the end 
of the study (Table 2). Two of the least commonly used 
devices at baseline also showed the highest percentage of 
correct steps at baseline, ie, Breezhaler® (97%) and the 
pMDI+Spacer (93%); however, the numbers are too small 
to make any valid comparisons (Table 2).

Table 1 Comparison of Outcome Measures at Baseline and Study 
End

Outcome Measure n Mean (± SD) or Median 
(Range) or n (%)

P-value

Median COPD-Q 
knowledge score

● Baseline 37 70.0 ± 12.8 (46–92) 0.001
● Study end 27 84 ± 11.7 (54–100)

Mean CAT score
● Baseline 37 21.1 ± 6.7 (8–36) 0.21
● Study end 27 19.3 ± 5.9 (7–35)

Median mMRC score
● Baseline 36 1.0 ± 0.9 (0–4) 0.19
● Study end 26 1.0 ± 0.6 (0–3)

Mean MRA
● Baseline 35 78 ± 41 (17–205) 0.69
● Study end 25 83.6 ± 22.4 (17–116)

Mean Foster Score
● Baseline 36 99.3 ± 15.9 (69–150) 0.44
● Study end 26 97.6 ± 14.9 (67–150)

Mean Inhaler technique 
competence

Baseline 35 78 ± 18 (40–100) 0.006
Study end 26 89.6 ± 10.6 (53–100)

COPD action plan 
ownership (n (%))

Baseline 36 2 (5.6) <0.001
Study end 27 19 (70.4)

PR attendance (n (%))

Baseline 37 10 (27%) 0.39

Study end 27 10 (37%)

Flu vaccination (n (%))

Baseline 37 32 (86.5%) 0.18

Study end 27 26 (96%)

Pneumonia 
vaccination (n (%))

Baseline 37 15 (40.5%) <0.001
Study end 27 22 (81%)

Smokers (n (%))

Baseline 37 7 (19%) 0.40

Study end 27 3 (11%)

Exacerbations (n (%))

Baseline 36 21 (58%) 0.04
Study end 27 9 (33%)

Notes: Whilst the significance for change in the magnitude of these outcomes across 
the study was done based on a paired sample analysis of data from completers (n=27), 
we have reported the values from the complete sample at baseline (n=37) to provide an 
overall snapshot at the initial time point. Significant p values are bold. 
Abbreviations: COPD, chronic obstructive pulmonary disease; MRA, medication 
refill adherence; PR, pulmonary rehabilitation; SD, standard deviation; COPDQ, 
chronic obstructive pulmonary disease knowledge questionnaire;58 Foster Score 
refers to the Foster score adherence questionnaire;54 CAT, COPD Assessment 
Test;55 mMRC, modified Medical Research Council (mMRC) dyspnoea scale.56
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Secondary Outcome – Medication 
Adherence
Based on the composite average MRA cut-off ≤80%, 
a majority of patients at baseline were non-adherent 
(68%), of which 48% were underusing and 20% were 
overusing their COPD medications. There were no par-
ticular patterns around overuse/underuse related to med-
ication class. Reasons for non-adherence included both 
intentional and non-intentional ones. For example, of 
those non-adherent, key reasons underpinning non- 
adherence included: forgetting to take their medication 
(3%); concerns about safety issues and side effects such 
as bad aftertaste (20%); doubts about efficacy (8%); 
taking multiple medications/needing medication review 
(40%); and problems getting repeats filled on time 
(30%). Strategies to address these issues were discussed 
with the patient, such as asking for family/carer support, 
using inhalers together (with a short break in between), 
changing to combination therapy in a single inhaler, 
inhaler technique demonstration by the “consultant” 
pharmacist, and rinsing the mouth after use to avoid 
side effects.

Seventeen patients were referred to their GP for 
a medication review at Visit 1. Nine of these patients, for 
whom dispensed history data was available at Visit 2, were 
prescribed a different COPD medication after baseline, and 
at Visit 3, this had increased to thirteen patients. Reasons for 
a change in COPD medication as a result of referral included 
inadequate symptom control, GP recommendation, easier to 
use, medication overuse, patient’s preference, improve 
adherence, decrease confusion based on medication duplica-
tion, new diagnosis, and general health.

The mean adherence based on MRA at study end for 
n=25 patients had increased from 78% at baseline to 
83.6% at study end, while the self-reported mean adher-
ence of 99.3% at baseline also changed to 97.6% at study 
end, however, these changes were not significant (Table 1).

Secondary Outcome – Non- 
Pharmacological
The assessment of COPD knowledge and its medications 
was measured as the mean percentage of correct answers 
and showed a significant improvement at study end com-
pared with baseline (Table 1; p=0.001). The percentage of 

Table 2 Inhaler Technique – Mean Number, Range and Percentage of Correct Steps at Each Visit

Inhaler Number 
of Steps

Visit 1 (N=35) Mean Steps ± SD 
(Range)/(%Correct Steps)

Visit 2 (N = 30) Mean Steps ± 
SD (Range)/(%Correct Steps)

Visit 3 (N = 26) Mean Steps ± 
SD (Range)/(%Correct Steps)

Accuhaler® 10 (n=4)  

7.5 ± 1.7 (5–9)/(75%)

(n=3)  

8.4 ± 0.5 (8–9)/(84%)

(n=2)  

10/(100%)

pMDI+spacer 10 (n=4)  

9.3 ± 0.9 (8–10)/(93%)

(n=4)  

9.0 ± 0.8 (8–10)/(90%)

(n=2)  

9.3 ± 0.8 (8–10)/(93%)

Turbuhaler® 12 (n=4)  

9.5 ± 1.0 (8–10)/(79%)

(n=5)  

11.4 ± 0.9 (10–12)/(95%)

(n=7)  

10.8 ± 1.2 (9–12)/(90%)

Handihaler® 19 (n=10)  

14.6 ± 4.3 (8–19)/(77%)

(n=10)  

16.2 ± 1.8 (13–17)/(85%)

(n=5)  

14.4 ± 3.6 (10–17)/(76%)

pMDI 13 (n=8)  

7.2 ± 3.3 (5–12)/(55%)

(n=3)  

13/(100%)

(n=1)  

13/(100%)

Breezhaler® 17 (n=2)  

16.5 ± 0.7 (16–17)/(97%)

(n=2)  

16.5 ± 0.7 (16–17)/(97%)

(n=3)  

13.3 ± 4.0 (9–17)/(78%)

Ellipta® 10 (n=12)  

7.9 ± 1.2 (6–10)/(79%)

(n=11)  

9.7 ± 0.5 (9–10)/(97%)

(n=11)  

9.2 ± 0.9 (8–10)/(92%)

Genuair® 12 (n=4)  

8.0 ± 2.9 (5–12)/(67%)

(n=3)  

10.3 ± 0.6 (10–11)/(86%)

(n=1)  

11/(92%)

Respimat® 11 (n=11)  

9.4 ± 1.9 (6–11)/(85%)

(n=10)  

10.4 ± 0.8 (9–11)/(95%)

(n=8)  

10.5 ± 0.5 (10–11)/(95%)

Abbreviations: ®, registered trademark; SD, standard deviation.
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patients reporting exacerbations at Visit 1 was 58%, with 
33% patients experiencing at least one exacerbation, 19% 
experiencing 2 exacerbations, and 5% experiencing 3 
exacerbations, in the 6 months prior to baseline. There 
was a significant reduction in the number of exacerbations 
reported by patients between baseline and Visit 3 (Table 1; 
p=0.04). Only 5.6% patients reported possessing a COPD 
action plan at baseline which resulted in 34 GP referrals to 
initiate a COPD action plan and this led to a highly sig-
nificant increase in COPD action plan ownership to 70% at 
study end (Table 1; p<0.001). Of the 8 patients who did 
not obtain a COPD action plan, 5 forgot to ask the doctor, 
2 had lost it, and 1 said that the doctor did not think it was 
necessary as he saw the patient regularly. At baseline, 7 
GP referrals for flu vaccination and 22 for pneumonia 
vaccination were provided. At study end, the level of 
immunization had significantly improved from baseline 
for pneumonia vaccination (Table 1; p<0.001), and 
although flu vaccination rate also improved this was not 
significant (Table 1).

The mean health-related quality of life as measured by 
the CAT test improved from the severe range (20–30) at 
baseline to the moderate range (10–20)55 at study end; 
however, this was not significant (Table 1). There was no 
difference in the median mMRC score between baseline 
and study end on a group level (Table 1).

A total of 10 patients reported having attended PR in 
the 6 months prior to baseline. Twenty-two patients were 
provided with PR information and referrals to be com-
pleted by their GP. By Visit 2, the patients’ GPs had 
completed the PR referral form for 13 patients but of 
these only 4 patients had attended PR by study end and 
this increase was not significant (Table 1). The main 
reasons for non-attendance included patient not interested 
or GP did not think it was a priority.

Seven patients were current smokers at baseline and, 
four of these agreed to be provided with a smoking cessa-
tion action plan and an over the counter nicotine replace-
ment therapy. The other 3 were either not interested or 
opted to discuss it at a later visit. Two patients were 
referred to the GP for further assessment. Although there 
was an improvement in smoking cessation rate at study 
end, this was not significant (Table 1).

Discussion
This is the first study to evaluate a model using specialized 
“consultant” pharmacists to deliver a comprehensive 
COPD management service in “host” community 

pharmacies. The results from this study showed that the 
interventions delivered by the “consultant” pharmacist led 
to significant improvements in patient’s inhaler technique, 
COPD exacerbation rate, COPD knowledge, COPD action 
plan ownership, and immunization rate for pneumonia. In 
addition, there were improvements in sub-group dyspnoea 
levels, smoking cessation, flu vaccination, PR attendance, 
medication adherence and quality of life; however, these 
were not statistically significant.

“Consultant” pharmacists are available for designated 
time periods to deliver professional services without inter-
ruption and, while “host” pharmacies are ideally placed to 
identify and recruit patients with COPD from their custo-
mer base, they often find it difficult to find the time 
required for service delivery, primarily because their exist-
ing operational model is based around dispensing 
activities.75,76 Furthermore, previous services that utilized 
this model demonstrated that “consultant” pharmacists can 
facilitate the delivery of a higher number of interventions 
in a shorter period of time as well as achieving better 
patient outcomes compared to other similar studies con-
ducted in primary care.36,77

The main outcome measure was inhaler technique 
improvement. The inhaler technique intervention, which 
consisted of provision of oral and written education along 
with a physical re-iterative demonstration between the 
patient and the “consultant” pharmacist until competence 
was achieved, has been successfully used previously to 
improve inhaler technique for asthma patients in both 
Australia and overseas.63–65 The improvement in inhaler 
technique was greatest between Visit 1 and Visit 2 but 
declined slightly at the study end, which supports the 
suggestion that inhaler technique declines over time due 
to patients forgetting the instructions and, therefore, edu-
cation needs to be reinforced by regular follow-up 
visits.64,65 Furthermore, patients trained in inhaler techni-
que and followed up for over three months have been 
shown to experience lower exacerbations compared to 
the control group,78 and this is consistent with the signifi-
cant reduction in the exacerbation rate evident in this 
study. In addition, the significant increases in COPD 
knowledge and action plan ownership, both of which con-
tain substantial components on how to reduce exacerba-
tions, taken together with improved competency in inhaler 
technique would be expected to empower the patient to 
more effectively manage their COPD.

The significantly higher rate of pneumococcal vaccina-
tion observed in this study is consistent with other 
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interventions which have shown improved vaccination 
rates.79 Although there was also a trend in the increase 
in influenza vaccination rate at study end, the fact that 
a high percentage of patients were already vaccinated prior 
to baseline may reflect the usual scope of practice of 
community pharmacists to provide or refer for influenza 
vaccinations every year and therefore allowed little room 
for improvement. The study also showed improvements in 
the quality of life score for COPD patients at study end 
and although this was not significant, it is encouraging that 
the mean score moved from the severe range to the mod-
erate range of the scale.55 There was low uptake of PR in 
this study, and one reason for this may have been due to 
the complex GP referral pathway required by the PR 
centres.36 In addition, PR centres are mainly based in 
hospitals which may limit accessibility for some people. 
Low PR uptake is a universally observed issue worldwide 
in COPD management.80

The results of this study have demonstrated that this 
COPD management service delivered by trained commu-
nity pharmacists has the potential to improve the health 
of people living with COPD by addressing errors in 
inhaler technique, reviewing medications and facilitating 
the uptake of non-pharmacological interventions cur-
rently available in primary care. Previous pharmacist 
delivered COPD models in overseas settings have proved 
to be cost-effective81,82 and, although a cost-effectiveness 
analysis was not conducted in this study, it is proposed 
that the increased visits to the GP as a result of the 
referrals would have been more than offset by the cost 
savings from reduced exacerbations together with less 
wastage of medicines, through the capacity of improved 
inhaler technique to optimise medication delivery for 
patients.

The integration of other health professionals has pre-
viously been shown to be complementary to the care 
provided by GPs and to enhance the capacity of primary 
care to improve outcomes for people living with COPD.83 

In this study, a community pharmacy-based COPD service 
model, utilising “host” pharmacists to identify and recruit 
eligible patients and trained “consultant” pharmacists to 
deliver the service, has been shown to play a significant 
role in providing education, reviewing inhaler technique 
and medications as well as promoting PR uptake, improv-
ing vaccination status and smoking cessation.

Our study had some limitations. Firstly, it was a pilot 
study with a small sample of patients based on a before- 
and-after design with no control group for comparison. 

Secondly, patients received the initial intervention mainly 
during the winter months compared with the study end 
period which occurred during the summer months. Since 
COPD exacerbations can be triggered by seasonal changes 
such as cold weather,84 the sustainability of the service 
across seasons would need to be addressed. Long-term, 
randomised-controlled trials are therefore needed in the 
future to confirm whether this pharmacist-led, patient 
needs-based COPD management service model is suitable 
for wider implementation.

Conclusion
Given the burden of COPD on the individual and the 
health care system, new models of care that utilize 
a multidisciplinary approach are needed to incorporate 
support and expertize for enhancing primary care. 
Pharmacists are well placed to have a positive impact on 
the health of people with COPD both as medication 
experts to assist with adherence and inhaler technique, as 
well as to refer for non-pharmacological interventions 
such as smoking cessation, PR, and COPD action plan 
ownership. This pilot study has shown that 
a “consultant” pharmacist model offers the potential to 
significantly improve health outcomes for people living 
with COPD. Further research is needed to re-test this 
model using a stakeholder co-developed implementation 
based hybrid design, where the intervention clinical effect, 
cost-effectiveness and implementation strategies can be 
tested at the same time.
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