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ABSTRACT
Objectives: Pharmacy assistants are often the first
point of contact for patients presenting in community
pharmacies. The current role of pharmacy assistants in
the supply of asthma-reliever medications (short-acting
β-agonists) was identified as a barrier to appropriate
guideline-based care. The aim of this research was to
devise and evaluate a team-based intervention to
formalise the role of pharmacy assistants and to
improve asthma guideline-based care in community
pharmacy.
Design: A controlled pre-post intervention study was
conducted in 336 metropolitan pharmacies located in
Perth, Western Australia. Pharmacies were stratified
into 2 groups (187 intervention and 149 control) based
on known confounders for asthma control. The
intervention was designed using a common-sense
approach and resources developed included a
checklist, videos and web page. Delivery was via
workshops (25 pharmacies) or academic detailing (162
pharmacies). Pharmacy practice was assessed
preintervention and postintervention via covert
simulated patient methodology. Primary outcome
measures included patient medical referral, device use
demonstration and counselling, internal referral and/or
direct involvement of a pharmacist in consultations.
Results: There was a significant increase in patient
medical referral in intervention pharmacies from 32%
to 47% (p=0.0007) from preintervention to
postintervention, while control pharmacies showed
a non-significant decrease from 50% to 44% (p=0.22).
Device counselling was not routinely carried out
at any stage or in any cohort of this research and
no significant changes in internal referral were
observed.
Conclusions: Increases in medical referral indicate
that asthma guideline compliance can be improved in
community pharmacy if implementation employs a
team-based approach and involves pharmacy
assistants. However, results were variable and the
intervention did not improve practice related to device
counselling or internal referral/pharmacist involvement.
Undertaking more workshops may have improved
results. Guideline implementation in community
pharmacy should consider the role of pharmacy

assistants and how to overcome logistical barriers to
pharmacy participation in implementation activities.

BACKGROUND
Asthma is a chronic respiratory disease char-
acterised by recurrent episodes of wheezing,
breathlessness, chest tightness and coughing.
Although there is no cure for asthma, sym-
ptom control can be achieved in most patients
with appropriate treatment.1 However, poor
asthma control and inappropriate patient self-
management remain an issue in Australia and
throughout the world, despite the availability
of effective therapies.2–6

In Australia, a national classification system
exists, called scheduling, which controls
how medicines and chemicals are made avail-
able to the public.7 Schedules include S4
‘Prescription Only’, S3 ‘Pharmacist Only’

Strengths and limitations of this study

▪ This research used a thorough methodological
approach to designing a ‘common-sense’ inter-
vention to improve asthma guideline compliance.

▪ The intervention was atypical because it recog-
nised the impact of pharmacy assistants on the
professional practice of community pharmacists,
which is often not considered, but is pivotal, in
this setting.

▪ The intervention was unique in its team-based
approach to community pharmacy practice to
improve guideline compliance.

▪ Conclusions were limited by the lack of baseline
equivalence of groups for the primary outcome
of medical referral.

▪ Generalisability of the findings was reduced due
to self-selection of workshop pharmacies.
Self-selection can introduce bias, as participants
are likely to be more motivated to improve pro-
fessional practice.
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and S2 ‘Pharmacy Only’. Asthma-reliever medications
(short-acting β-agonists or SABAs) are classified as S3
and thus can be purchased without a prescription and
without seeing a doctor, but under the direct supervision
of a pharmacist.7 The community pharmacist is required
to intervene and refer patients who may be inappropri-
ately managing their condition. The term ‘medical refer-
ral’ is used to denote when community pharmacy staff
instruct a patient to seek medical advice from a general
practitioner (also called a physician or doctor).
Research by Schneider et al8 demonstrated that commu-
nity pharmacists were not adequately fulfilling their role
in appropriate referral. In response to the identified
practice deficits, the Guidelines for provision of a
Pharmacist Only medicine: short acting beta agonists
(SABA guidelines) were endorsed by stakeholders and
distributed to pharmacists by the Pharmaceutical Society
of Australia (PSA) and The National Asthma Council of
Australia (NAC) in 2011.9

In recent years, there has been a proliferation of clin-
ical guidelines as a method to promote evidence-based
healthcare. However, research suggests that clinicians
frequently do not follow guidelines, resulting in an
evidence-practice gap.10 11 In the community pharmacy
setting, research on clinical guidelines implementation
is relatively new and there is little evidence on how to
improve evidence-based practice.12 Most of the research
to date has focused on the potential of pharmacists to
achieve positive patient health outcomes through
enhanced services delivery.13 14 While this can indicate
some of the issues relevant to suboptimal evidence-based
practice, it does not fully explain the barriers to research
translation and effecting change on the routine practice
of community pharmacists.
The standards accreditation process (Quality Care

Pharmacy Program) for community pharmacies in
Australia requires pharmacy assistants, involved in hand-
ling non-prescription, scheduled medicine sales (includ-
ing SABAs), to complete an online training unit by the
Pharmacy Guild of Australia, while under supervision in
the workplace.15 16 Pharmacy assistants not working in
accredited pharmacies and/or not servicing patients with
non-prescription, scheduled medicines are not required
to complete the Guild courses and may not receive any
formalised training. However, with 90% of pharmacies
across Australia currently accredited17 the majority of
pharmacy assistants should receive some basic training.
Focus groups conducted with pharmacists and phar-

macy assistants in 2012, regarding the utility of the SABA
guidelines, indicated that there were many barriers to
guideline-based practice.18 Particularly remarkable was
the observation that pharmacy assistants who partici-
pated in the study were universally unaware of the guide-
lines, but were highly involved in the non-prescription
supply of SABAs, rather than internally referring
patients to the pharmacist.18 This lack of knowledge and
high participation in supply was unexpected because of
the mandatory training requirements for pharmacy

assistants (in accredited pharmacies) and the legislation
requiring pharmacists to be directly involved in patient
assessment and supply of SABAs (S3 ‘Pharmacist Only’
legislation).15 19 20

The initial implementation strategy of the SABA
guidelines had not addressed the issue of pharmacy
assistant involvement and the barriers to internal referral
of patients from pharmacy assistants to pharmacists.21

There was no acknowledgment of the workflows that
exist in community pharmacy whereby the pharmacy
assistant is often the first person to encounter patients
requesting non-prescription asthma-reliever medications.
There was only recognition of the legislation requiring
pharmacist involvement; thus, the focus was to dissemin-
ate information about the guidelines to pharmacists.21

The focus group observations indicated that this was a sig-
nificant oversight, particularly in light of previous
research by Schneider et al.8 22 Schneider et al8 22 ascer-
tained that outcomes for asthma patients, in terms of
appropriate medical referral, were poorer when phar-
macy assistants alone were involved in asthma-reliever
medication sales.
Another barrier identified in non-prescription SABA

supply was the difficulties pharmacy assistants encoun-
tered trying to engage with asthma patients, who they
found resistant to questioning and impatient.18 Research
shows that there is discordance between perceived
asthma control and actual symptomatic control,23–26 so it
is not unexpected that patients with asthma are resistant
to engagement: they do not perceive they need support.
Unfortunately, poor patient disclosure of health infor-
mation in community pharmacy is an issue, which can
influence appropriateness of outcomes.27 28 Where such
barriers exist, the recommendation is for interventions
that promote better communication between patients
and pharmacy staff.27

It was evident that workflows supporting the involve-
ment of pharmacy assistants, unaware of the SABA
guidelines and experiencing difficulties with engage-
ment of patients with asthma, were creating a barrier to
pharmacist participation, appropriate guideline-based
assessment and patient medical referral. Therefore, the
aim of this research was to devise and evaluate a team-
based intervention to formalise the role of pharmacy
assistants in order to improve asthma guideline-based
care in community pharmacy.

METHODS
Design of a ‘common-sense’ intervention to overcome an
identified barrier
‘Common-sense’ interventions are designed using a
pragmatic and logical approach based on empiric evi-
dence and past experience.29 The design of this inter-
vention was undertaken by researchers with experience
and knowledge of community pharmacy practice, based
on evidence obtained from the scientific literature and
information from focus groups. Researchers, from their
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experience in community pharmacy, recognised that
activities undertaken in the pharmacy required team
effort and team support. Evidence from the literature
was gleaned by undertaking a systematic review to
examine the effectiveness of implementation strategies
for clinical guidelines to community pharmacy.12 There
was little evidence that was conclusive about the best
approach to implementation of guidelines in community
pharmacy, but there was an observation that it was
important to consider the role of non-professional staff
(pharmacy assistants), due to the influence they can
have on the practice of pharmacists. This observation is
consistent with the findings of Schneider et al22 who
demonstrated improved patient outcomes associated
with patient referral from assistants to pharmacists.
However, few implementation interventions had previ-
ously included pharmacy assistants. Also there were few
studies based on and demonstrating the benefit of
behavioural theory in intervention design. Reviews on
guideline implementation from other settings were also
considered and there was a general consensus that it was
important to identify barriers and tailor interventions to
overcome them.30 31 Focus groups were used to map bar-
riers and facilitators of guideline implementation and
asthma management.18 Many barriers were identified,
but two key issues were used in developing the interven-
tion. Communication issues were problematic due to the
discordant views of patients and health professionals on
asthma management. It was also evident from the focus
group discussions that pharmacy assistants played a sig-
nificant role in assessing and counselling patients but
had problems engaging with patients. A variety of inter-
vention options were considered, including smartphone
apps, legislative changes and patient health promotional
activities. Ultimately formalising an appropriate role for
pharmacy assistants to support pharmacists was chosen.
This option was practical, relatively simple, unique and
supported by the evidence and preliminary research.

Design logistics
Small group workshops were chosen as the delivery
mode for the ‘common-sense’ intervention. Poor uptake
of workshop invitations required adaptation of the inter-
vention and subsequently academic detailing was under-
taken in pharmacies in the intervention group that did
not participate in workshops. Academic detailing was a
reasonable adaptation based on evidence of effective-
ness of this strategy from the literature,32 33 and the fact
that it uses face-to-face interaction in the practice
setting, as did the workshops. Workshops and academic
detailing were completed between October 2013 and
March 2014.
The primary author (KW) conducted the workshops.

As a community pharmacist and pharmacy proprietor,
the primary author had a good understanding of the
workshop material and of pharmacy staff and their
working environment. A background of teaching phar-
macy practice and communication skills provided the

necessary skillset to conduct workshops. Workshops were
conducted in each pharmacy and all staff members of that
pharmacy were encouraged to participate. Workshops ran
for between 1 and 2 hours depending on the level of
group discussion. Conducting training in-store allowed for
tailoring of information based on the observed environ-
ment, current workflows and staff relating previous experi-
ences with patient engagement. The components of the
intervention included group education and communica-
tion skills training. Information was provided about
asthma, the patient perspective, improving communica-
tion, legislative requirements, the SABA guidelines and
remuneration opportunities in practice. A Microsoft
Power-Point presentation, two videos and checklist tool
were developed specifically for the workshop. Educational
materials from the NAC and Asthma Foundation of
Western Australia, as well as copies of the SABA guidelines
from the PSA, were provided to pharmacies.
Workshops were interactive and group discussion was

used to motivate staff and give them ‘ownership’ of the
optimum way to use the resources. It was important to
include pharmacists in the intervention and not just
pharmacy assistants. During the intervention design
process, recognition was given to the fact that the com-
munity pharmacy functions as a whole system and phar-
macy assistants and pharmacists needed to support each
other to achieve the desired outcomes. To maintain
practice-change post workshop, pharmacies were pro-
vided a DVD of all workshop content (including the
video material), notepads of checklists ready to imple-
ment and a link to a web page containing PDF docu-
ments of the guidelines and checklist that could be
printed (http://www.asthma-pharmacy.org). They were
also encouraged to contact the research team if they
had any issues or successes.
Academic detailing is also known as educational out-

reach. It involves trained researchers visiting health pro-
fessionals in the workplace to provide them information
on how to change practice. Three pharmacists were
trained by the primary author (KW) to conduct detail-
ing visits. Each academic detailing visit took ∼15 min.
The trained academic detailers were given a standar-
dised protocol to ensure uniformity in the information
provided to the community pharmacies. The informa-
tion and resources provided in the academic detailing
visits were consistent with the information provided in
the workshop. The difference was that the information
was provided to the pharmacist-in-charge at the time of
the visit, rather than the pharmacy staff as a team. This
required the pharmacist-in-charge to act as a dissemin-
ator of information and driver of practice change. It also
did not allow for tailoring of the information via group
discussion as was achieved in workshops. Pharmacies
received, as part of the academic detailing visit, a copy
of the SABA guidelines, a DVD of all workshop content
(including the video material), notepads of checklists
ready to implement and a link to the asthma-pharmacy
web page (http://www.asthma-pharmacy.org).
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Resources
Checklist development
A tool was devised centred on the assessment informa-
tion outlined in the SABA guidelines (see online
supplementary material). The concept was based on an
existing Emergency Contraception checklist34 that is
accepted and widely used by pharmacies in Western
Australia.35 It was anticipated that an equivalent tool for
provision of SABAs would be relatively easy to incorpor-
ate into practice. The Asthma Medication Request
Checklist is a 7-item simple tick-box tool, which can be
completed by patients alone or with the support of a
pharmacy assistant, within a couple of minutes.
It aimed to influence all of the target outcomes by

acting as a prescreening tool, an internal referral tool
and time-management tool. An incentive to using the
checklist was that it complied with documentation
requirements to access remuneration pathways for clin-
ical service provision and meet accreditation standards.
An expert panel of pharmacists was used to refine the
tool and it was formatted in a way consistent with other
tools promoted by PSA. As a communication tool/
patient engagement tool, the checklist allowed pharmacy
assistants to collect information from patients not recep-
tive to answering questions. It achieved this in a few
ways. The form added formality to the interaction
making patients feel that it was important to answer the
questions. It overcame patient frustration with the inad-
equate communication skills of pharmacy assistants.
Pharmacy assistants were empowered to collect informa-
tion where previously they had been reluctant to ask
questions for fear of ‘upsetting patients’. It also avoided
a situation whereby patients were asked the same ques-
tions by assistants and then again by pharmacists.
Collecting the information was time effective, which was
important in situations where impatience was undermin-
ing interactions. It also allowed pharmacists to have
more in-depth and personalised discussions based on
the information already gathered. Such tailored conver-
sations were more relevant, meaningful and interesting
to patients. The checklist was an alternative way of
engaging with patients who had become accustomed to
pharmacy staff asking ‘annoying’ questions in an
unimaginative way, or not making any assessments at all.
Staff were reminded that filling in the checklist was not
the goal. The checklist was simply a tool to help them
engage and achieve appropriate guideline-based care of
the patient.

Training videos
Two videos were produced for the training workshops.
The first video was a patient story describing a near
death experience with asthma. It not only served to
provide information to workshop participants about
health consequences of asthma but also provided insight
into patient behaviours and attitudes that may under-
mine their health. The patient story assisted in persuad-
ing pharmacy staff (assistants and pharmacists) to

persevere with tackling the issue of asthma. Understanding
the patient perspective was also used as a method of enhan-
cing communication and a more empathic approach by
pharmacy staff. The second video was a role-play video
used to demonstrate the difficulties with patient engage-
ment and also to model the desired behaviour and use of
resources. Humour in the videos was used to facilitate dis-
cussion. By sharing stories of problematic patient encoun-
ters, staff were able to reflect on how to improve patient
engagement in the future.

Trial design
The study was a controlled trial with a control group (no
intervention) and an intervention group conducted in
community pharmacies in Perth, Western Australia. The
groupings were based on geographical location. Perth is
an urban centre with development extending along the
coastline of the Indian Ocean and divided by the Swan
River. To the east of the city is a steep escarpment
known as the Darling Scarp. The areas chosen were the
south and north metropolitan areas of Perth, Western
Australia. Eastern suburbs were excluded due to possibil-
ity of environmental and socioeconomic factors influen-
cing results, as indicated by a report on geographic
distribution of asthma hospitalisations from Australia.36

The purpose of the stratification was to reduce potential
cross-contamination of data using the Swan River as a
geographical barrier. A randomised, prebaseline, pilot
assessment was used to demonstrate that the selected
north/south groups were equivalent. Assessments were
performed at baseline and postintervention. The study
was performed between September 2012 and June 2014.
The sample size was determined by including all pharma-
cies in the south and north Metropolitan area of Perth,
Western Australia, listed on the Pharmacy Registration
Board of Western Australia Premises Register.37 Hospital
pharmacies were excluded from the study. The primary
author performed all group allocations.

Prebaseline pilot testing
Simulated shoppers visited a random sample of 60 phar-
macies in the non-intervention and intervention groups
(30 south and 30 north) in September 2012. This pilot
testing was undertaken before baseline data collection
started, to validate the stratification method chosen.
There were no significant differences in the cohorts for
the primary outcome of appropriate medical referral
(63.3% referral south vs 56.7% referral north, p=0.60).

Implementation of the intervention
Each community pharmacy in the intervention area
(north metropolitan) was invited to participate in an
individual, in-store, small group, asthma-training work-
shop. An initial invitation letter was sent with follow-up
via phone call and email. The invitation encouraged all
pharmacy staff to attend, including professional and
non-professional staff; full-time, part-time and casual
staff. The primary author enrolled all workshop
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participants. Academic detailing of workshop content
was provided to pharmacies in the intervention area that
did not participate in workshops. Academic detailing
was performed using a ‘cold calling’ method with no
prior appointment. This method was selected after con-
sultation with researchers with previous experience in
academic detailing in community pharmacy. With visits
being conducted during normal working hours, inter-
ruptions to conversations were inevitable. To minimise
the disruptions, detailing visits were scheduled between
10:00 and 16:00. Detailers were limited to a maximum
of eight detailing visits in 1 day to avoid fatigue.

Data collection
Data collection was via covert simulated patient method-
ology. As per ethics approval, pharmacies were not
informed that they would receive simulated patient
visits. This methodology has been widely and successfully
used in the community pharmacy setting by pharmacy
practice researchers at the Centre for Optimisation of
Medicines at the University of Western Australia.8 22 38–40

A 1-day training session was held for four research assis-
tants who were provided information about the scenario,
data collection and data entry. The training session pro-
vided opportunities for role-play and refinement of tools
where necessary. Following the training day, the research
assistants piloted the methodology in eight pharmacies
to ensure fluency in the scenario and to test for

unforeseen issues. The research assistants included a
female pharmacist aged 25–30 years, two university stu-
dents aged 20–25 years (man and woman) and a woman
aged 45–50 years. Simulated patients were blinded to the
group allocation.

Scenario
The scenario involved a simulated patient presenting to
a community pharmacy asking ‘Could I buy a Ventolin
please?’ Ventolin is a common brand of asthma-reliever
medication used in Australia. Although the simulated
patients could provide more information upon request,
they were instructed not to volunteer information.
Table 1 outlines the scenario description. If pharmacy
staff sought further information, patient assessment
would reveal a patient with poorly controlled asthma
and poor inhaler technique. This required inhaler tech-
nique training and immediate medical referral in
accordance with guidelines.1 9 Simulated patients were
provided an empty Ventolin inhaler if asked to demon-
strate inhaler technique.

Outcomes
The primary outcomes of interest related to guideline
and legislative compliance. These included patient
medical referral to a doctor for uncontrolled asthma,
inhaler device demonstration and increases in pharmacy
assistant to pharmacist internal referrals or direct

Table 1 Simulated patient scenario description

Patient request ‘Could I buy a Ventolin® please?’

Possible questions and answers based

on WWHAM guidelines

Who is the patient? ‘Me’

What are the symptoms? ‘Breathlessness’

How is your asthma? ‘I have been feeling a bit breathless lately’

How long have you had asthma/

symptoms?

‘Had asthma for years but getting worse over

the last month’

What treatments have you tried for

these symptoms?

‘I use Ventolin metered dose inhaler and

Seretide metered dose inhaler’

Do you have any other medical

conditions/medications?

‘No’

Do you have any allergies? ‘No allergies’

Additional information Asthma has been getting worse over last month

For the last month has been using Ventolin 2 puffs once every day to relieve

symptoms

Has been using Seretide regularly at a dose of 2 puffs twice a day for 2 years

The last time they saw a physician/doctor was ‘ages ago’

Has not ever been admitted to hospital with asthma before

Does not have a written asthma action plan

Does not know the ‘rule of 4′s’—what to do in an emergency

Trigger factors for asthma include pet hair and pollen

Ventolin=salbutamol 100 μg per actuation (blue inhaler)

Seretide=fluticasone/salmeterol 250 μg/25 μg per actuation (purple inhaler)

Inhaler technique If inhaler technique is assessed, the inhaler is not shaken before use and the

breath is not held after inhalation

Appropriate outcome A. Medical referral for poor asthma control

B. Correction of poor inhaler technique

WWHAM, Who, What, How long, Action taken, Medication.
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involvement of a pharmacist in consultations. Secondary
outcomes included use of the Asthma Medication
Request Checklist introduced in the intervention and
increases in the number of appropriate assessment ques-
tions asked by pharmacy staff (pharmacists and phar-
macy assistants).

Statistical analysis
Percentages and counts (N) were calculated for each of
the categorical variables for the intervention and non-
intervention pharmacies at pre-post intervention time
points. To investigate whether north and south pharma-
cies were equivalent, prebaseline χ2 tests (or Fisher’s
exact tests where appropriate) were conducted to
compare whether specific questions were asked. To
investigate bias between simulated patients, a χ2 test was
conducted comparing the primary outcome of patient
medical referral. Binary logistic regression was used to
investigate differences in whether specific questions
were asked (event=‘Yes’) between cohorts (intervention
and non-intervention) and times (each model also con-
tained their respective interaction). ORs, 95% CIs and

p values are provided. Linear regression was conducted
to analyse differences in continuous outcomes between
cohorts and times. Mean differences, SE of the differ-
ences and p values are provided. Data were analysed
using the R (Version 3.1.3) environment for statistical
computing (R Core Team. R: a language and environ-
ment for statistical computing, 2015. http://www.
r-project.org).

RESULTS
Participant flow
Simulated patient visits were conducted in 336 pharma-
cies at two time points (preintervention (January
2013–March 2013) and postintervention (April 2014–
June 2014)). Of these, 187 pharmacies received an inter-
vention (north metropolitan) and the remaining 149
pharmacies (south metropolitan) did not. Workshop
interventions were conducted in 25 pharmacies with 137
staff members. Academic detailing was undertaken in 162
pharmacies. A total of three pharmacies were excluded
from the analyses due to incomplete data. Figure 1 shows
the flow of participants through the intervention.

Figure 1 CONSORT flow chart of participants.

6 Watkins K, et al. BMJ Open 2016;6:e012369. doi:10.1136/bmjopen-2016-012369

Open Access

http://www.r-project.org
http://www.r-project.org
http://www.r-project.org


Table 2 Descriptive data—intervention study

Intervention cohorts North metropolitan (intervention cohort)

n=187

South metropolitan (control)

n=149

Cohort

comparisons

Time of simulated patient

assessment (preintervention

or postintervention)

Pre,

count (%)

Post,

count (%)

p Value comparing

pre to post of

intervention cohort

Pre,

count (%)

Post,

count (%)

p Value comparing

pre to post of

control cohort

p Value comparing

differences in time

between cohorts

Counsellor demographics

Position of first counsellor*

Pharmacist 55 (29.4) 55 (29.4) NS 33 (22.2) 44 (29.5) NS NS

Pharmacy assistant 31 (16.6) 38 (20.3) NS 37 (24.8) 29 (19.5) NS NS

Other 10 (5.3) 7 (3.7) NS 17 (11.4) 9 (6.0) NS NS

Unsure 91 (48.7) 87 (46.5) NS 62 (41.6) 67 (45.0) NS NS

Change in counsellor (when first consultant was a pharmacy assistant at both time points)*

No change 5 (83.3) 4 (66.7) NS 8 (66.7) 7 (58.3) NS NS

Assistant to pharmacist 0 (0.0) 1 (16.7) NS 3 (25.0) 1 (8.3) NS NS

Pharmacist consulted 1 (16.7) 1 (16.7) NS 1 (8.3) 4 (33.3) NS NS

Consultation details

Waiting time (busyness measure)†

None 155 (82.9) 170 (90.9) 0.0236 124 (83.2) 135 (90.6) 0.0428 NS

1–5 min 31 (16.6) 16 (8.6) NS 25 (16.8) 13 (8.7) NS

Over 5 min 1 (0.5) 1 (0.5) NS 0 (0.0) 1 (0.7) NS

Patient assessment

Questions (frequently asked)

Is this product for you? 125 (66.8) 124 (66.3) NS 124 (83.2) 111 (74.5) NS NS

Have you used this product before? 77 (40.1) 58 (31.0) NS 67 (45.0) 50 (33.6) 0.0467 NS

How often are you using your reliever? 60 (32.1) 71 (38.0) NS 63 (42.3) 54 (36.2) NS NS

Have you had a review by a doctor? 48 (25.7) 45 (24.1) NS 43 (28.9) 27 (18.2) NS NS

Are you using a preventer? 24 (12.8) 92 (49.2) <0.0001 32 (21.5) 88 (59.1) <0.0001 NS

Inhaler technique questions asked

When did you last have your device technique

checked?

1 (0.5) 0 (0.0) Not performed 0 (0.0) 0 (0.0) Not performed Not performed

Can you show me your technique? 1 (0.5) 2 (1.1) Not performed 0 (0.0) 0 (0.0) Not performed

Demonstration of technique

Device technique demonstrated (NB:

Demonstrated technique in all instances was

incorrect)

2 (1.1) 1 (0.5) Not performed 0 (0.0) 0 (0.0) Not performed

Medication counselling information provided

Information given (most frequently)

Information given on dosage 20 (10.7) 25 (13.3) NS 19 (12.8) 15 (10.1) NS NS

Information given on duration/frequency of use 13 (7.0) 34 (18.1) 0.0013 25 (16.8) 26 (17.4) NS 0.0201

Discussions about medical referral

Referral to a healthcare professional 59 (31.6) 0.0007 75 (50.3) 65 (43.6) NS 0.0019

Immediate referral recommended (when referred) 5 (8.5) NS 6 (8.0) 8 (12.3) NS NS

Continued
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Simulated patient assessments
Information recorded by simulated shoppers included
pharmacy details, counsellor details, consultation details,
patient assessment, device use assessment, patient coun-
selling and resource use (eg, Asthma Medication Request
Checklist). No bias was detected as a result of differences
between simulated patients. There were no observed sig-
nificant differences for the primary outcome of patient
medical referral between simulated patients.

Pharmacy, counsellor and consultation details
Pharmacy demographics were recorded. This included
the location (street, medical centre, shopping centre
and other) and type (independent or chain) of each
pharmacy. The term ‘counsellor’ refers to the pharmacy
staff member interacting with the patient: assessing their
needs and/or providing advice. Table 2 outlines the
pharmacy, counsellor and consultation characteristics
that were assessed. Few of the characteristics were
observed to be significantly different over time in either
the intervention or non-intervention areas. In both
cohorts, at both time points, the position of the counsel-
lor (either pharmacist or assistant) was unclear in almost
50% of simulated patient visits. There were no signifi-
cant changes to initial pharmacist involvement in consul-
tations. There were also no increases in internal referral,
as indicated by a change in counsellor from pharmacy
assistant to pharmacist, as a result of the intervention.
The intervention and non-intervention cohorts signifi-
cantly decreased their patient waiting times between the
pre and post time points, but there were no significant
differences in the decreases in pharmacy busyness
between cohorts (intervention and non-intervention).

Patient assessment
Table 2 indicates the results of patient assessment
by pharmacies. There was little difference in the assess-
ment questions asked between both time points and
between pharmacies. One exception was the question
about preventer use. Analysis indicated that control and
intervention pharmacies were more likely over time to
ask about preventer use (post vs pre: OR 5.89, 95% CI
4.11 to 8.45, p<0.0001). The total number of assessment
questions asked was significantly related to the intervention
and time (p=0.0069). Figure 2 indicates that the mean
total number of assessment questions asked at baseline was
higher in the control cohort compared to the intervention
cohort (mean difference 0.69, SE=0.21, p=0.0012) and
this declined over time for the control cohort (mean dif-
ference=0.56, SE=0.20, p=0.0062), whereas in the inter-
vention cohort, the mean total number of assessment
questions did not significantly change over time (mean
difference=0.05, SE=0.21, p=0.82).

Device use and counselling
Device counselling was not routinely carried out at any
stage or in any cohort of this research. As indicated in
table 2, almost all counselling points recorded were
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similar at both time points and in all pharmacies. The
exceptions were patient medical referral and informa-
tion provided about medication duration/frequency of
use. Non-intervention pharmacies showed a non-
significant decrease in patient medical referral from
50% to 44% (p=0.22). In comparison, intervention
pharmacies showed a significant increase in patient
medical referral from 32% to 47% (p=0.0007).
Baseline medical referral was significantly different
between cohorts. The non-intervention cohort was sig-
nificantly more likely to refer at baseline (intervention
vs control at time preintervention: OR 0.45, 95% CI
0.29 to 0.71, p=0.0005). Postintervention, there was no
significant difference in medical referral between the
intervention and control cohort (intervention vs
control at postintervention: OR 1.13, 95% CI 0.74 to
1.75, p=0.56). Pharmacies in the intervention cohort
were significantly more likely to discuss duration/fre-
quency of reliever medication usage postintervention
than preintervention (OR 2.97, 95% CI 1.53 to 5.77,
p=0.0013). This was significantly different to the obser-
vations in the non-intervention group where discussions
about duration/frequency of reliever use in this cohort

remained the same over the two time periods
(p=0.0201).
Figure 3 illustrates some of the significant outcomes

across the cohorts and over time.

Resource use
Of the 187 pharmacies that received the intervention, 2
pharmacies (1%) used the Asthma Medication Request
Checklist introduced. One pharmacy was from the work-
shop cohort and one pharmacy was from the academic
detailing cohort. Correspondence with the primary author
indicated that more pharmacies were using the resource,
but this was not evident in the simulated shopping results.
Two workshop pharmacies sent emails providing feedback
about successful patient interactions using the checklist
and another workshop pharmacy requested delivery of
more checklists to use. None of these pharmacies were
noted as using the checklist during simulated patient visits.

DISCUSSION
The aim of this research was to devise and evaluate a
team-based intervention to formalise the role of

Figure 2 Mean total number of assessment questions asked.
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pharmacy assistants in order to improve SABA guideline-
based care in community pharmacy.
A key primary outcome of interest was increased

patient medical referral due to identification of poor
asthma control. The significant increase in medical
referral observed in the intervention group indicates the
potential effectiveness of this intervention. Another posi-
tive outcome observed was the increased incidence of
discussions with patients about reliever duration and
frequency of use. However, outcomes were variable and
these positive results were not supported by results
for other primary and secondary outcomes such as
internal referral of patients from pharmacy assistants to
pharmacists (indicating greater legislative compliance),
increased device counselling or use of the ‘Asthma
Medication Request Checklist’ tool.
Some of the variability in the results may have been

due to the workshop content and emphasis on particu-
lar elements of the guidelines. Inhaler device counsel-
ling was not an element of the guidelines specifically
addressed in the workshop and only one question in the
checklist related to previous device demonstration. In
contrast, there was a greater focus on appropriate assess-
ment of asthma control and medical referral criteria.
This emphasis was borne out in the results and demon-
strates that the content of a workshop can have an influ-
ence on outcomes. Furthermore, in this research, one
person undertook all workshops, but the flexible, tai-
lored approach could potentially lead to variable out-
comes from multiple presenters who provide different
emphases in a wider implementation programme. It is

possible that constructing the workshop differently to
focus on areas of poor practice related to the guidelines
could have achieved better results.
Another reason for the variations in the success of this

intervention may lie in the adaptations applied to the
intervention during the course of the research.41 A thor-
ough ‘common-sense’ approach was used in the design
of the intervention. There was recognition, in choosing
small group workshops, that community pharmacies are
complex healthcare organisations requiring a team
approach to implementation of new practice. However,
in a naturalistic research setting, there are complexities
that cannot always be predicted and controlled.
Community pharmacies operate in a retail environment
with long hours and are subject to seasonal fluctuations
in workload. The workshops were initially offered in
October and the poor uptake was attributed to the ‘busy
Christmas retailing period’. Another issue was the diffi-
culty in holding staff gatherings with extended trading
hours and the large number of part-time and casual
employees in the retail sector. Holding training outside
of working hours also required investment on the part
of business owner in terms of wages for staff. All these
logistical issues inhibited uptake of the workshop inter-
vention. This necessitated an adaptation of the work-
shop intervention41 that could be delivered via academic
detailing.
Academic detailing was achievable on a much larger

scale, but it did not facilitate team support for the initia-
tive and relied on internal communications within the
pharmacy to disseminate information and promote

Figure 3 Outcomes between

cohorts and time points.
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practice change. It also did not provide the opportunity
to tailor the information to individual pharmacies. It is
possible that the intervention could have achieved stron-
ger positive outcomes if more workshops had been com-
pleted. Unfortunately, this study was not powered to
detect a statistically significant difference between the
academic detailing and workshop strategies. However,
some trends were noticed that suggest the superiority of
workshops compared to academic detailing. Both inter-
vention groups were more likely to ask patients about
preventer use at the postintervention time point, but
there was a greater increase in the odds of this occurring
in workshop pharmacies. Also workshop pharmacies
asked significantly more assessment questions than aca-
demic detailing pharmacies. It is important that future
research and intervention design should consider logis-
tical issues to ensure successful implementation of guide-
lines. There are several taxonomies and frameworks
available that may assist and provide a more systematic
approach to intervention design and consideration of
logistical issues.42–44

Despite the logistical problems encountered, the
rationale in choosing small group workshops for inter-
ventions in community pharmacy seems to have merit,
due to acknowledgement of the team-based environ-
ment that community pharmacists practice in. It is
recognised that team-based change is likely to be slower
and more incremental than changing the practice of an
individual healthcare practitioner45 and hence the diffi-
culty in achieving practice change in the community
pharmacy setting, regardless of logistical issues. Results
indicated some improvements in individual counselling
and medical referral but not in system-level process
improvements. Improvement in the outcomes of
internal referral, device counselling and use of the new
checklist necessitates workflow changes and this was not
evident. Examples of partial or individual implementa-
tion success can be seen in the three pharmacies that
either provided qualitative feedback about using the
checklists or requested more checklists. Despite these
self-reported indications of implementation success,
none of the pharmacies were noted as using the check-
list tool when visited by a simulated patient.
Historically, translating evidence into practice has

been an incredibly slow and unpredictable process and
it can take decades for empirical research to be imple-
mented in routine medical practice.46–48 With practice
change being a slower process for teams rather than
individuals, it may have been that the dose and duration
of this intervention were not substantial enough to
achieve strongly significant outcomes and allow time for
process adjustments. Reinforcement of the intervention
was by way of resources, including access to a web page.
Multiple workshops or detailing visits over a longer time
frame may have provided stronger reinforcement of mes-
sages; opportunities to refine modified workflows and
possibly could have improved outcomes. It is recognised
that when new behaviours are attempted in the

workplace, but routines are yet to be fully established,
reinforcement can play a crucial role in maintenance
and entrenchment of new practice.49 Given the team
environment of community pharmacy, a substantial
reinforcement programme should be factored into
future interventions or guideline implementation
initiatives.
Not only was team-based change required for interven-

tion success but the intervention also needed to influ-
ence mutual engagement between pharmacy staff and
patients. Patient engagement issues were addressed in a
number of ways. Strategies such as communication skills
training27 28 and providing insight into the patient per-
spective50 were based on evidence from the scientific lit-
erature. Other measures included recognition of the
problems faced by pharmacy staff and the introduction
of the Asthma Medication Request Checklist tool to
assist with information gathering. However, it is possible
that without an intervention directed specifically at
patients, these measures were not sufficient to achieve
the required change in patient beliefs and behaviours to
achieve mutual engagement and information exchange.
The work of Watson et al27 found that the willingness of
patients to provide information to pharmacy assistants
was correlated with behavioural intentions and subjective
norms. Without addressing the complexities underlying
patient behaviour, substantive changes in asthma man-
agement may be unachievable. This suggests that there
may be benefits in using a behavioural theory-based
approach in intervention design, which is increasingly
being recommended in the scientific literature.47 51 52

However, a similar study, using the Theory of Planned
Behaviour in intervention design and targeting phar-
macy assistants, ultimately did not improve guideline
compliance.28 At present, there is limited evidence of
the benefits of the use of theory in the implementation
of guidelines, particularly in the community pharmacy
setting.12

Direct pharmacist involvement and internal referral of
patients from pharmacy assistants to pharmacists were
considered important measures of legislative compli-
ance. Legislation in Australia requires pharmacists to be
directly involved in SABA sales. The results demon-
strated no impact on either direct pharmacist involve-
ment or internal referral due to the intervention.
However, the large number of simulated patient visits for
which the counsellor position could not be identified
confounds interpretation of the true incidence of
pharmacist involvement in consultations or of internal
referral. The practical issue this identifies is that patients
do not know whom they are talking to in almost half
their visits to a community pharmacy. This situation is
not conducive to optimal communication where patients
can confidently seek and receive advice from a highly
trained health professional: the community pharmacist.
While no changes in internal referral were observed,
both groups had an increase in the percentage of phar-
macy assistants ‘consulting’ with a pharmacist, and this
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increase was significant in the control cohort.
Consultation with a pharmacist means that the pharmacy
assistant handles the entire patient interaction but refers
to the pharmacist for advice or permission to conduct
the sale. Such ‘consultation’ does not meet the require-
ments for legislative compliance and has been shown to
worsen outcomes in previous research.8 Best outcomes
are observed when successful internal referral occurs.8

The final significant observation from this research
relates to the poor practice surrounding device counsel-
ling and demonstration of asthma inhalers. Despite
being an inherent component of the SABA guidelines,
device counselling was not routinely carried out at any
stage or in any cohort of this research. Correct inhaler
technique is crucial in optimising asthma treatment and
minimising side effects. International guidelines recom-
mend that pharmacists should contribute to patient
education about inhalers and this is not occurring.53

The importance of this area, and the deficits in current
practice, warrants specific attention. The results in this
study are not unique and deficiencies in patient educa-
tion on inhaler technique have been observed in other
studies.8 54 55 Therefore, barriers to the provision of this
service need further investigation.

CONCLUSION
Increases in medical referral indicate that asthma guide-
line compliance potentially can be improved in commu-
nity pharmacy if implementation employs a team-based
approach and involves pharmacy assistants, giving them
a more defined and formalised role. However, the imple-
mentation intervention did not improve practice related
to device counselling or internal referral/pharmacist
involvement. These variable results may have been
improved if more workshops had been undertaken.
Logistical barriers to using workshops as an intervention
strategy in this setting need to be overcome to test this
hypothesis. Future research on guideline implementa-
tion to community pharmacy should consider the role
of the pharmacy assistant and how to overcome logistical
barriers to pharmacy participation in implementation
activities. Consideration also needs to be given to the
duration of an intervention and incorporation of
reinforcement messages.
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