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ABSTRACT

* 
Background: Pharmacists in Australia are accessible 
health care professionals, and their provision of clinical 
pharmacy interventions in a range of areas has been 
proven to improve patient outcomes. Individual clinical 
pharmacy interventions in the area of asthma 
management have been very successful. An 
understanding of the nature of these interventions will 
inform future pharmacy services. What we do not know is 
when pharmacists provide a complex asthma service, 
what elements of that service (interventions) they choose 
to deliver. 
Objective: To explore the scope and frequency of asthma-
related clinical interventions provided by pharmacists to 
patients in an evidence-based complex asthma service. 
Methods: Pharmacists from 4 states/territories of Australia 
were trained in asthma management. People with asthma 
had 3 or 4 visits to the pharmacy. Guided by a structured 
patient file, the pharmacist assessed the patient’s asthma 
and management and provided interventions where and 
when considered appropriate, based on their clinical 
decision making skills. The interventions were recorded in 
a checklist in the patient file. They were then analysed 
descriptively and thematically. 
Results: Pharmacists provided 22,909 clinical pharmacy 
interventions over the service to 570 patients (398 of 
whom completed the service). The most frequently 
delivered interventions were in the themes ‘Education on 
asthma’, ‘Addressing trigger factors’, ‘Medications – safe 
and effective use’ and ‘Explore patient perspectives’. The 
patients had a high and ongoing need for interventions. 
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Pharmacists selected interventions based on their 
assessment of perceived need then revisited and 
reinforced these interventions. 
Conclusion: Pharmacists identified a number of areas in 
which patients required interventions to assist with their 
asthma management. Many of these were perceived to 
require continuing reinforcement over the duration of the 
service. Pharmacists were able to use their clinical 
judgement to assess patients and provide clinical 
pharmacy interventions across a range of asthma 
management needs.  
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INTRODUCTION 

Pharmacists are the most accessible primary health 
care providers in Australia. They comprise a 
network of health professionals from whom people 
in the community not only seek assistance and 
advice on minor ailments, but also monitoring on 
medication use and disease management. As such, 
they are well placed to provide patients with 
assistance in the management of chronic health 
conditions. 

Pharmacists can provide these professional 
services through delivery of clinical pharmacy 
interventions.1-6 Stafford et al. (2012) define clinical 
pharmacy interventions as the process whereby a 
potential or existing drug related problem is 
identified and addressed by a pharmacist.7 Clinical 
pharmacy interventions are part of the pharmacist’s 
daily practice in response to presentation of a 
prescription or request for assistance with a non-
prescription product. They include actions such as 
recommendation of medication changes, 
clarification of dose or directions with the prescriber, 
correction of prescription errors, referral for further 
assessment and/or recommendation of suitable 
non-prescription medications. Pharmacists’ 
provision of clinical pharmacy interventions has 
been shown to provide value in terms of both quality 
of health care and savings.8,9 Based on recent 
evidence, in Australia, this value of pharmacist’s 
clinical pharmacy interventions has been duly 
recognised10, and professional incentives that 
reimburse the pharmacist for providing and 
documenting such interventions were included in 
the negotiations between the profession and the 
government.11  

Much of the research on clinical pharmacy 
interventions is generic, in that it covers the broad 
spectrum of activities related to the use of drugs for 
many conditions. Given that pharmaceutical care 
programs or disease management programs have 
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conventionally focussed on chronic diseases such 
as asthma, cardiovascular disease or diabetes12,13, 
it is timely to explore specific clinical interventions 
that pharmacists can provide for chronic disease 
management. An understanding of the nature of 
such interventions for a particular condition would 
be invaluable in informing the architecture of future 
pharmacy services. In the case of asthma, it is a 
disease that is prevalent14, not always easily 
controlled and relies on medication to achieve 
satisfactory control. Therefore clinical pharmacy 
interventions associated with improving medication 
use will help to optimise asthma control.  

Asthma-related clinical pharmacy interventions may 
be warranted when a patient presents a prescription 
for an asthma medication, requests a reliever 
medication (e.g. salbutamol inhaler, which is an 
over-the-counter medication in Australia) or 
presents with symptoms of poor asthma control. 
Pharmacists have been reported to perform a 
variety of individual clinical interventions with 
patients with asthma, resulting in improved asthma 
control or self-management. Examples of these 
include screening for poor asthma control, 
correcting inhaler technique, supporting patient self-
management and adherence, and data mining of 
prescription records to identify indicators of poor 
asthma control with subsequent GP referral.14-21 
While pharmacists have demonstrated their ability 
to perform these individual clinical pharmacy 
interventions within the scope of asthma 
management, they are also capable of providing 
more complex integrated asthma management 
services.13,22-25 These complex services involve 
longer interactions with the patient where a 
complete assessment of asthma control and 
management is made and then multiple clinical 
pharmacy interventions are performed. 

It has therefore been established that individual 
clinical pharmacy interventions and complex 
services can lead to improved outcomes for people 
with asthma.14-25 What is not known is when 
pharmacists provide a complex service, what 
individual components of that service they choose 
to deliver. Thus we took the opportunity with a 
complex service, the Pharmacy Asthma 
Management Service (PAMS), to explore which 
clinical pharmacy interventions are selected by 
pharmacists for delivery, based on their assessment 
of the patients’ needs. 

The aim of this study was to explore, in depth, the 
types of asthma-related clinical interventions 
selected by pharmacists in an evidence-based 
complex service. 

 
METHODS  

The study was approved by the Human Research 
Ethics Committees of The University of Sydney, 
Charles Sturt University, The University of 
Queensland and Monash University. 

Pharmacist recruitment within the PAMS 

Pharmacies from metropolitan and regional areas in 
four states/territories of Australia (Queensland, New 

South Wales, Australian Capital Territory, Victoria) 
were invited to participate by the Pharmacy Guild of 
Australia and registered their interest online. These 
pharmacies were then proportionally sampled to be 
representative of the national distribution of 
remoteness (PhARIA). Pharmacies were randomly 
assigned to deliver either a 3- or 4-visit service over 
6 months, to assess whether similar clinical and 
humanistic outcomes could be achieved in 3 versus 
4 visits.  

Pharmacist training for PAMS 

The pharmacists all read an evidence-based 
asthma education manual before attending a two-
day face-to-face training workshop developed and 
conducted by the research team in early 2009. They 
completed a skills assessment in spirometry and a 
written examination, all administered by an external 
body (the Australian Association of Consultant 
Pharmacy), to ensure that each had attained the 
skills and knowledge required to perform asthma-
related clinical pharmacy interventions. Within the 
training, pedagogical principles were used to equip 
the pharmacists with skills to perform a suite of 
clinical pharmacy interventions that their clinical 
judgement would identify in patient encounters.26 
These skills included efficient clinical decision 
making, effective communication, goal setting, 
device demonstration, eliciting patient 
demonstration, facilitating behaviour change and 
handling difficult patients.  

The Pharmacy Asthma Management Service 
(PAMS)  

Pharmacy-based patient visits, conducted 
throughout 2009, were guided by a structured 
patient file, designed for consistency with the then 
most recent Australian asthma management 
guidelines.27 In order to assess patients a validated 
and practical asthma control tool was used.28 The 
patient file had sections for asthma control, trigger 
factors, medications, written asthma action plans, 
inhaler technique and lung function. In each of 
these sections, a checklist of possible clinical 
pharmacy interventions that the pharmacist could 
perform in that area was provided (presented sorted 
by themes in Table 1). In each section there was 
also an ‘other’ clinical pharmacy intervention 
category where the pharmacist could record an 
intervention not included in the checklist. This 
checklist was not proscriptive, rather it served 
simply as a prompt; it gave the pharmacists an 
indication of, and chance to record, clinical 
pharmacy interventions that may be appropriate at 
that point of the visit. Given the pragmatic nature of 
the trial, no decision algorithms were provided to 
pharmacists. The heavy investment in the training 
was intended to allow independent practitioner 
decision making; aligned with how a pharmacist 
practice operates in reality.  

At each visit, the pharmacist engaged in a 
discussion with the patient around their asthma. 
This could include their asthma history, asthma 
knowledge, medications, health beliefs, smoking 
status, trigger factors, and written asthma action 
plan possession and use. They then undertook 
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assessments of the patient’s asthma control, 
adherence, inhaler technique and spirometry. The 
pharmacists used this information and their clinical 
judgement at appropriate points in the visit to tailor 
the clinical pharmacy interventions and service to 
what they perceived to be the patient’s individual 
needs. 

Some of the clinical pharmacy interventions may 
have been left for later visits if considered 
appropriate. At subsequent visits, including the final 
visit, the pharmacist was able to reassess the 
patient’s needs and revisit the clinical pharmacy 
interventions checklist in each section of the patient 
file. They then used their clinical decision making 
skills to perform any further clinical pharmacy 
interventions according to these needs. The 
process of assessment of the individual patient’s 
needs and tailoring of the clinical pharmacy 
interventions to those needs was thus performed at 
all visits.  

It was important for pharmacists to have the 
opportunity to perform and document clinical 
pharmacy interventions that they felt patients 
needed but may not exist in the checklist. These 
‘other’ clinical pharmacy interventions were 
documented as free text.  

Data analysis 

Quantitative data were analysed using SPSS™ 
version 19. Descriptive statistics were used for the 
number, type and frequency of clinical pharmacy 
interventions delivered.  

The original clinical pharmacy interventions from the 
checklist were analysed thematically. Five 
researchers analysed the data after the service was 
delivered and met to reach consensus on the 
themes. Nine themes were identified; all of the 
clinical pharmacy interventions were able to be 
included under one of these themes.  

The free text ‘other’ clinical pharmacy interventions 
were independently analysed by 2 experienced 
pharmacist researchers who subsequently 
discussed their analysis and reached consensus on 
a coding frame. These ‘other’ clinical pharmacy 
interventions were reclassified as one of the original 
clinical pharmacy interventions in the checklist (and 
included in the descriptive analysis) or new 
interventions. The new clinical pharmacy 
interventions derived from the free text ‘other’ 
interventions data were not included in the thematic 
analysis, as they were not provided to pharmacists 
in the checklist. 

 
RESULTS  

There were 570 patients recruited into PAMS at 
baseline, of whom, 475 attended Visit 2, 200 
attended Visit 3 (this visit was only applicable to the 
patients in the 4-visit service) and 398 attended the 
Final Visit. The clinical outcomes of the service 
have been reported elsewhere.13 Since there was 
no significant difference in the outcomes between 
the 3-visit service and the 4-visit service13, the 
clinical pharmacy interventions have been pooled 
for all patients for this analysis.  

The pharmacists performed a total of 22,909 clinical 
pharmacy interventions over the 6-month service, 
41% of which were performed at the first visit. 
While, on average, patients received a higher 
number of clinical pharmacy interventions at Visit 1 
(16.4 per patient), there were still a substantial 
number of clinical pharmacy interventions being 
delivered to each patient at the end of the service 
(12.3 per patient) (Figure 1).  

 The 6 most commonly delivered clinical pharmacy 
interventions at Visit 1 were ‘counsel patient on 
trigger factors’ (92%), ‘counsel patients on benefits 
of taking preventer medication’ (85%), ‘demonstrate 
the best way to use the device’ (84%), 
‘misunderstanding of disease process – counsel on 
the episodic nature of asthma and appropriate 
management’ (82%), ‘counsel on safe use of 
reliever’ (81%), and ‘clarify inaccurate perceptions 
about asthma and treatment (80%). Those at the 
Final Visit were similar, although ‘demonstrate the 
best way to use the device’ and ‘counsel on safe 
use of reliever’ were replaced in the top 6 by 
‘provide trigger factor information, such as quit 
smoking information’ and ‘explore patient’s 
preference for therapy’. The proportion of patients 
who received these 6 interventions at the Final Visit 
(60-85%) was lower than Visit 1 (80-92%). Six 
interventions were chosen, as they represent the 
clinical pharmacy interventions that were delivered 
to more than 80% of patients at Visit 1. 

Clinical pharmacy intervention themes 

The clinical pharmacy interventions were grouped, 
by the researchers after the service was delivered, 
into 9 themes, as presented in Table 1. 

Of the 9 themes identified, those most frequently 
delivered were ‘Education on asthma’ (95.6% at 
V1), ‘Addressing trigger factors’ (95.1% at V1), 
‘Medications – safe and effective use’ (90.9% at 
V1), and ‘Explore patient perspectives’ (90.0% at 
V1) (Figure 2). The clinical pharmacy intervention 
themes ‘Referral – medications’ (37.5% at V1) and 
‘Spirometry’ (40.9% at V1), relating to clinical 
pharmacy interventions where the pharmacist 
referred the patient to the GP or respiratory 
specialist for further review or treatment, were 
delivered least often. Within each theme, the 
proportion of patients receiving the clinical 
pharmacy interventions decreased from Visit 1 to 
the Final Visit (Figure 2).  

Figure 1. Mean number of interventions provided to each 
patient by the pharmacists per visit.  
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New clinical pharmacy interventions introduced 
by pharmacists 

Of the 468 ‘other’ clinical pharmacy interventions 
recorded as free text by the pharmacists, 382 were 
considered to equate to clinical pharmacy 
interventions already provided in the checklist. The 
remaining 86 were categorised as follows: 
‘rhinitis/nasal issue management’ (n=26), ‘extending 
asthma knowledge beyond basic facts’ (n=14), 
‘lifestyle’ (n=9), ‘clarify differences between relievers 
and preventers’ (n=8), ‘empty/expired inhaler’ (n=8), 
‘other adherence issues not already covered in 
checklist’ (n=7), ‘self-monitoring: peak flow’ (n=5), 
‘addressing cost barriers to treatment’ (n=4), 
‘referral to doctor for varenicline’ (n=3) and 
‘resolution of conflicting information with/between 
doctors’ (n=2).  

 
DISCUSSION 

This study aimed to explore the scope and 
frequency of clinical interventions delivered by 
pharmacists to patients in a complex asthma 
service. The pharmacists delivered multiple clinical 
pharmacy interventions over a series of visits and 
these clinical pharmacy interventions could be 

grouped under 9 themes. The clinical pharmacy 
intervention per patient rate was high (16.4/patient) 
and this decreased over time as some patient 
needs were met. What was unexpected was the 
large number of clinical pharmacy interventions 
which were delivered at the end of the 6 month 
service (12.3/patient), indicating that there was an 
ongoing need. 

Pharmacists identified multiple needs of asthma 
patients and addressed these needs. It is interesting 
that the most frequently provided clinical pharmacy 
interventions did not change over the service, i.e. 
the nature of the clinical pharmacy interventions 
remained constant. Asthma is a chronic disease, 
and to achieve optimal control a variety of repeated 
clinical pharmacy interventions may be required to 
change patient attitudes and behaviour. It is 
perhaps hardly surprising that in a chronic disease, 
clinical pharmacy interventions will still be required 
after multiple visits with a health care practitioner. 
Thus counselling patients on trigger factors, the 
benefits of taking preventer medication and 
providing information on the disease process were 
clinical pharmacy interventions delivered to the 
majority of patients at every visit. This would 
suggest that pharmacists perceived that patients 

Table 1. Interventions available to the pharmacist in the patient file, sorted by themes  
Once the pharmacist had performed an assessment of the patient in each section of the file (asthma control, trigger 
factors, medications, written asthma action plans, inhaler technique and lung function) they then had the option of 
providing the interventions listed in the checklist for that section, or an ‘other’ intervention as deemed appropriate. Five 
researchers conducted a post-hoc analysis of the interventions and classified them into the nine themes as presented 
here. 
Education on asthma  Clarify inaccurate perceptions about asthma and treatment 

 Misunderstanding of disease process – counsel on the episodic nature of 
asthma and appropriate management 

 Provide information on asthma attack management 
 Provide Self Care Facts card 
 Counsel on the need to recognise poorly controlled asthma and what to do if 

it gets worse 
Explore patient perspectives  Explore patient’s preference for therapy 

 Explore health beliefs about asthma control 
Medications – safe and 
effective use 

 Counsel on benefits of taking preventer medication 
 Counsel on safe use of reliever 
 Counsel on side effect minimisation (e.g. rinse, gargle after inhaler use) 
 Ensure no medications are labelled “Take as directed” 

Medications – supporting 
adherence 

 Provide medication reminder chart 
 Identify a reminder or cue for remembering medications 
 Encourage a family member / carer to help with dose taking 
 Supply Dosette box / medication aid 
 Arrange for large font labels for medications 
 Explain consequences of not taking medications 
 Medication problems – counsel on need to use medications regularly 

Referral - medications  Medication problems (e.g. only using reliever) – refer to GP/specialist 
 Refer to GP/Specialist for different regimen 
 Refer to GP/Specialist with drug/disease interaction 
 Refer to GP/Specialist to reduce duplication / unnecessary therapy 
 Refer to GP/Specialist as asthma symptoms not controlled 
 Recommend medication review 

Addressing trigger factors  Counsel patient on trigger factors 
 Provide trigger factor information, such as quit smoking information 
 Discuss medications as triggers (OTC/complementary/prescribed) 

Written asthma action plan  Counsel on need and use of written asthma action plan 
 Refer to GP/Specialist for written asthma action plan 

Device use  Demonstrate the best way to use the device  
 Refer to GP/Specialist for change of device 
 Suggest use of a spacer 

Spirometry  Spirometry not acceptable/reproducible – refer to GP/Specialist 
 Sub-optimal spirometry – refer to GP/Specialist 
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required these issues to be revisited and reinforced 
over time. It is possible that the confidence of 
pharmacist in delivering those particular 
interventions may have increased the likelihood of 
these interventions being delivered; however, the 
pharmacists gave no indication of this. When 
patients were asked about their experiences in the 
service we found that they moved from increased 
awareness to taking responsibility for their asthma 
over the period of the service.29 This suggests that 
the repeated encounters may be able to change 
patient behaviour in the long term.  

Demonstrating the correct use of inhaler devices 
was a high frequency clinical pharmacy intervention 
at Visit 1 but not at the Final Visit. Over the same 
time period, there was a significant improvement in 
inhaler technique for all devices tested as part of the 
service.13 We and others have shown that improved 
inhaler technique leads to better asthma 
outcomes17,30, however in this analysis a direct link 
cannot be drawn because of the complexity of the 
service, in which correction of inhaler device 
technique was just one of many interventions.    

When examining the clinical pharmacy interventions 
within the 9 themes (Figure 2), it is apparent that 
interventions that required referral to another health 
care professional were less frequently performed. 
The vast majority of clinical pharmacy interventions 
were associated with addressing patient beliefs and 
perspectives around the disease state and 
medications. These could be addressed by the 
pharmacist without a need for a referral. Our 
pharmacists, empowered by the training, were 
willing to take on responsibility for patient care 
within the realms of their expertise. 

Relating specific clinical pharmacy interventions to 
outcomes is difficult in this study as the service was 
delivered holistically and involved autonomy for the 
pharmacist in terms of selection of interventions for 

each patient. However, in the case of written action 
plans, the impact of possessing such a plan is 
evidence based.31 Although a written asthma action 
plan is considered an essential component of 
asthma self-management27, only a small proportion 
of patients (19%)13 reported having one at the start 
of the service. Pharmacists received education 
about the value of a written action plan and 
prioritised this intervention for the majority of 
patients. By the end of the service there was a 
significant improvement in asthma action plan 
ownership, 56% ownership at the end of the study.13 
It is possible that this increase in ownership could 
be extrapolated to an improvement in asthma 
outcomes.31 

The new clinical pharmacy interventions introduced 
provide insight into the types of additional clinical 
pharmacy interventions that pharmacists thought 
should be part of an asthma service and were 
capable of performing. These ‘unclassified’ clinical 
pharmacy interventions were likely identified during 
discussions with the patient, reflecting patients’ 
goals and priorities. It would appear that the training 
had empowered pharmacists to ‘think outside the 
box’ if the patients’ needs were to be met. This also 
reflects the nature of patient’s priorities and that 
their concerns and goals do not always conform 
with asthma guidelines32, on which the patient file 
and clinical pharmacy interventions list was based. 
It is worth noting that some of the new interventions 
from this study are included in recent editions of 
guidelines.14 These new interventions can be 
included in the list of clinical interventions that 
pharmacists are capable of providing in a complex 
asthma service and could be incorporated into a 
future asthma service. 

Lastly, while it may be argued that clinical pharmacy 
intervention provision was only the pharmacists’ 
judgement of the patients’ needs, i.e. it was a proxy 
measure of the care needs of the patients, the 

Figure 2. Proportions of patients who received interventions in each theme at each visit  
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sheer volume of clinical pharmacy interventions 
provided clearly points to the unmet need of people 
with asthma in the community. This is despite the 
massive investment into asthma related health 
incentives for health care providers and public 
education by the Australian government, given that 
asthma is listed as a national health priority.33 The 
number of clinical pharmacy interventions were, for 
example, much higher than the number of clinical 
pharmacy interventions per general prescription 
documented by researchers in previous studies 
(PROMISe study median number of clinical 
pharmacy interventions per script was 0.23).10 The 
data support the need and value of pharmacist 
facilitated structured asthma care services.   

Limitations 

The clinical pharmacy interventions provided to the 
patients were self-reported by the pharmacists, and 
so relied upon accurate record keeping. The service 
was complex and required much more 
documentation than pharmacists in Australia are 
used to managing; this was reported by the 
participating pharmacists as challenging.34 
However, training was provided on the service 
protocol and the documentation during the two-day 
training course, and support was available from 
project officers.  

Despite the checklists being designed for simplicity, 
some pharmacists may have interpreted the 
suggested clinical pharmacy interventions in 
different ways. The checklist was intended as a 
guide only, and the service as a whole required 
pharmacists to apply clinical judgement and 
specialised knowledge. It is evident from our results 
that they did this. 

Coding recorded clinical pharmacy interventions 
could be considered a crude measure of the 
pharmacist’s skills as a clinical decision maker and 
in the complexity of PAMS, which was effective in 
terms of clinical outcomes13, we were not able to 
fully capture the pharmacist’s decision making 
process. 

The community pharmacists were aware that this 
study was part of the community pharmacy 
agreement and the results of their work may be 
included in future community pharmacy 
agreements. This may have influenced their positive 
responses. 

The focus of this study was the identification and 
management of clinical pharmacy interventions. 
While a number of interventions involved, or 
recommended involvement of, other health 
professionals, we were unable to measure the 
impact of these interactions on inter-professional 
collaboration. 

 
CONCLUSIONS 

Pharmacists provided a large number of clinical 
pharmacy interventions following patient 
assessment within a complex asthma service. They 
perceived that patients had an immediate and 
ongoing need for these clinical pharmacy 
interventions. In particular, counselling patients on 

trigger factors, the benefits of taking preventer 
medication and addressing patient beliefs and 
perspectives around the disease state and 
medications were areas in which the pharmacists 
assessed the patients as needing continuing 
reinforcement over the duration of the service. In 
the setting of a comprehensive asthma 
management service, pharmacists were able to 
assess the needs of patients and provide suitable 
clinical interventions across a range of areas. These 
clinical pharmacy interventions should be 
considered for future funding in asthma care. 
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EXPLORACIÓN DE LAS INTERVENCIONES 
CLÍNICAS REALIZADAS POR 
FARMACÉUTICOS EN UN SERVICIO 
COMPLEJO DE ASMA 
 
RESUMEN 
Antecedentes: Los farmacéuticos en Australia son 
profesionales de la salud accesibles y su prestación de 
intervenciones de farmacia clínica ha demostrado 
mejorar los resultados de salud de los pacientes en un 
conjunto de áreas. Las intervenciones de farmacia clínica 
en asma han demostrado ser de gran éxito. La 
comprensión de la naturaleza de estas intervenciones 
informará para los futuros servicios farmacéuticos. Lo 
que no sabemos es, cuando los farmacéuticos 
proporcionan un servicio complejo de asma, que 
elementos del servicio (intervenciones) eligen realizar. 
Objetivo: Explorar el ámbito y la frecuencia de las 
intervenciones clínicas en asma proporcionadas por 
farmacéuticos a pacientes en un servicio complejo de 
asma basado en la evidencia. 
Métodos: Se entrenó en el manejo del asma a 
farmacéuticos de 4 estados/territorios de Australia. La 
gente con asma visitaba 3 o 4 veces la farmacia. Guiado 
por un registro estructurado del paciente, el farmacéutico 
evaluaba el asma y el manejo y las intervenciones 
realizadas cuando y donde consideraba necesario, 
basándose en sus habilidades de toma de decisión clínica. 
Se registraban las intervenciones en un check-list en la 
historia del paciente. Se analizaron descriptiva y 
temáticamente. 
Resultados: Los farmacéuticos proporcionaron 22.909 
intervenciones de farmacia clínica en el servicio a 570 
pacientes (de los que 398 completaron el servicio). Las 
intervenciones más frecuentemente realizadas estaban en 
los temas ‘Educación sobre asma’, ‘Manejando factores 
desencadenantes’, ‘Medicación – uso seguro y efectivo’ 
y ‘Explorar las perspectivas del paciente’. Los pacientes 
presentaban una gran y continuada necesidad de 
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intervenciones. Los farmacéuticos seleccionaron las 
intervenciones basándose en su juicio de la necesidad 
percibida y después revisaron y reforzaron esas 
intervenciones. 
Conclusión: Los farmacéutico identificaron varias áreas 
en las que los pacientes necesitaban intervenciones para 
ayudarles en su manejo del asma. Muchas de estas 
requirieron refuerzo continuo durante la prestación del 
servicio. Los farmacéuticos fueron capaces de utilizar su 

juicio clínico para evaluar pacientes y proporcionar 
intervenciones de farmacia clínica en un amplio abanico 
de necesidades de manejo del asma. 
 
Palabras clave: Asma; Servicios Farmacéuticos; 
Farmacéuticos; Práctica Basada en la Evidencia Practice; 
Australia 

 
 

References 
 
1.  Hawksworth G, Corlett A, Wright D, Chrystyn H. Clinical pharmacy interventions by community pharmacists during the 

dispensing process. Br J Clin Pharmacol. 1999;47(6):695-700. 

2. Benrimoj S, Langford J, Berry G, Collins D, Lauchlan R, Stewart K, Ward PR. Clinical significance of clinical 
interventions in community pharmacy: a randomised trial of the effect of education and a professional allowance. Int J 
Pharm Pract. 2003;11(2):81-87. 

3. Williams K, Emmerton L, Taylor R, Werner J, Benrimoj S. Non-prescription medicines and Australian community 
pharmacy interventions: rates and clinical significance. Int J Pharm Pract. 2011;19(3):156-165. doi: 10.1111/j.2042-
7174.2010.00091.x 

4. Williams M, Peterson G, Tenni P, Bindoff I, Stafford A. DOCUMENT: a system for classifying drug-related problems in 
community pharmacy. Int J Clin Pharm. 2012;34(1):43-52. doi: 10.1007/s11096-011-9583-1 

5. Young S, Bishop L, Conway A. Interventions performed by community pharmacists in once Canadian province: a cross-
sectinal study. Ther Clin Risk Manag. 2012;8:415-421. doi: 10.2147/TCRM.S37581 

6. Pottegård A, Hallas J, Søndergaard J. Pharmaceutical interventions on prescription problems in a Danish pharmacy 
setting. Int J Clin Pharm. 2011;33(6):1019-1027. doi: 10.1007/s11096-011-9580-4 

7. Stafford A, Bindoff I, Tenni P, Peterson G, Doran C. A methodological framework for estimating the clinical and 
economic value of community pharmacists' clinical interventions using expert opinion. J Clin Pharm Ther. 
2012;37(4):378-385. doi: 10.1111/j.1365-2710.2011.01322.x 

8. Benrimoj S, Langford J, Berry G, Colins D, Lauchlan R, Stewart K, Aristides M, Dobson M. Economic impact of 
increased clinical intervention rates in community pharmacy. A randomised trial of the effect of education and a 
professional allowance. Pharmacoeconomics. 2000;18(5):459-468. 

9. Rupp M. Value of community pharmacists' interventions to correct prescribing errors. Ann Pharmacother. 
1992;26(12):1580-1584. 

10. Williams M, Peterson G, Tenni P, Bindoff I, Curtain C, Hughes J, Bereznicki LR, Jackson SL, Kong DC, Hughes JD. 
Drug-related problems detected in Australian Community Pharmacies: The PROMISe Trial. Ann Pharmacother. 2011 
Sp;45(9):1067-1076. doi: 10.1345/aph.1Q138 

11. Australian Government Department of Health. 5th Community Pharmacy Agreement. Pharmacy Practice Incentives. 
Available at: http://5cpa.com.au/programs/pharmacy-practice-incentives/ (Accessed 31 October 2014). 

12. Krass I, Hebing R, Mitchell B, Hughes J, Peterson G, Song Y, Stewart K, Armour CL. Diabetes management in an 
Australian primary care population. J Clin Pharm Ther. 2011;36(6):664-672. doi: 10.1111/j.1365-2710.2010.01221.x 

13. Armour CL, Reddel HK, LeMay KS, Saini B, Smith LD, Bosnic-Anticevich SZ, Song YJ, Alles MC, Burton DL, Emmerton 
L, Stewart K, Krass I. Feasibility and effectiveness of an evidence-based asthma service in Australian community 
pharmacies: a pragmatic cluster randomised trial. J Asthma. 2013;50(3):302-309. doi: 10.3109/02770903.2012.754463 

14. Global Initiative for Asthma. GINA Report. Global Strategy for Asthma Management and Prevention, Available at 
http://www.ginasthma.org (Accessed: 31 October 2014). 

15. Armour CL, Lemay K, Saini B, Reddel HK, Bosnic-Anticevich SZ, Smith LD, Burton D, Song YJ, Alles MC, Stewart K, 
Emmerton L, Krass I. Using the community pharmacy to identify patients at risk of poor asthma control and factors 
which contribute to this poor control. J Asthma. 2011;48(9):914-922. doi: 10.3109/02770903.2011.615431 

16. Fathima M, Naik-Panvelkar P, Saini B, Armour CL. The role of community pharmacists in screening and subsequent 
management of chronic respiratory diseases: a systematic review. Pharm Pract (Granada). 2013;11(4):228-245. 

17. Basheti IA, Reddel HK, Armour CL, Bosnic-Anticevich SZ. Improved asthma outcomes with a simple inhaler technique 
intervention by community pharmacists. J Allergy Clin Immunol. 2007;119(6):1537-1538. 

18. Barbanel D, Eldridge S, Griffiths C. Can a self-management programme delivered by a community pharmacist improve 
asthma control? A randomised trial. Thorax. 2003;58(10):851-854. 

19. Clifford S, Barber N, Elliott R, Hartley E, Horne R. Patient-centred advice is effective in improving adherence to 
medicines. Pharm World Sci. 2006;28(3):165-170. 

20. Bereznicki B, Peterson G, Jackson S, Walters H, Fitamaurice K, Gee P. Data-mining of medication records to improve 
asthma mangement. Med J Aust. 2008;189(1):21-25. 

21. Mehuys E, Van Bortel L, De Bolle L, Van Tongelen I, Annemans L, Remon JP, Brusselle G. Effectiveness of pharmacist 
intervention for asthma control improvement. Eur Respir J. 2008;31(4):790-799. 

22. Armour C, Bosnic-Anticevich S, Brillant M, Burton D, Emmerton L, Krass I, Saini B, Smith L, Stewart K. Pharmacy 
Asthma Care Program (PACP) improves outcomes for patients in the community. Thorax. 2007;62(6):496-502. 

23. Mangiapane S, Schulz M, Mühling S, Ihle P, Schubert I, Waldmann H-C. Community pharmacy-based pharmaceutical 
care for asthma patients. Ann Pharmacother. 2005;39(11):1817-1822. 



LeMay KS, Saini B, Bosnic-Anticevich S, Smith L, Stewart K, Emmerton L, Burton DL, Krass I, Armour CL. An 
exploration of clinical interventions provided by pharmacists within a complex asthma service. Pharmacy Practice 
2015 Jan-Mar;13(1):529. 

www.pharmacypractice.org      (ISSN: 1886-3655) 8

24. McLean W, Gillis J, Waller R. The BC community pharmacy asthma study: a study of clinical, economic and holistic 
outcomes influences by an asthma care protocol provided by specially trained community pharmacists in British 
Columbia. Can Respir J. 2003;10(4):195-202. 

25. García-Cárdenas V, Sabater-Hernández D, Kenny P, Martínez- Martínez F, Faus MJ, Benrimoj SI. Effect of a 
pharmacist intervention on asthma control. A cluster randomised trial. Respir Med. 2013;107(9):1346-1355. doi: 
10.1016/j.rmed.2013.05.014 

26. Saini B, Smith L, Armour C, Krass I. An educational intervention to train community pharmacists in providing specialized 
asthma care. Am J Pharm Educ. 2006;70(5):118. 

27. National Asthma Council Australia. Australian Asthma Handbook. Version 1.0 National Asthma Council Australia, 
Melbourne. Available at: http://www.asthmahandbook.org.au (Accessed: 31 October 2014). 

28. LeMay KS, Armour CL, Reddel HK. Performance of a brief asthma control screening tool in community pharmacy: a 
cross-sectional and prospective longitudinal analysis. Prim Care Respir J. 2014;23(1):79-84. doi: 
10.4104/pcrj.2014.00011 

29. Naik-Panvelkar P, Saini B, LeMay KS, Emmerton LM, Stewart K, Burton DL, Bosnic-Anticevich SZ, Krass I, Smith LD, 
Armour CL. A pharmacy asthma service achieves a change in patient responses from increased awareness to taking 
responsibility for their asthma. Int J Pharm Pract. 2014 [Epub ahead of print]. DOI: 10.1111/ijpp.12134 

30. Giraud V, Allaert FA, Roche N. Inhaler technique and asthma: feasibility and acceptability of training by pharmacists. 
Respir Med. 2011;105(12):1815-1822. doi: 10.1016/j.rmed.2011.07.004 

31. Gibson P, Powell H. Written action plans for asthma: an evidence-based review of the key components. Thorax. 
2004;59(2):94-99. 

32. Kahawati C, Smith L, Armour CL. Goal setting by people with asthma - what do they want? Aust Pharm. 
2008;27(8):674-678. 

33. Australian Government Department of Health. Chronic Disease. [updated 26 September 2012]; Available from: 
http://www.health.gov.au/internet/main/publishing.nsf/Content/chronic (Accessed 31 October 2014). 

34. Emmerton LM, Smith L, LeMay KS, Krass I, Saini B, Bosnic-Anticevich SZ, Reddel HK, Burton DL, Stewart K, Armour 
CL. Experiences of comunity pharmacists involved in the delivery of a specialist asthma service in Australia. BMC 
Health Serv Res. 2012;12:164. doi: 10.1186/1472-6963-12-164 


