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Abstract	

Assimilating	 healthcare	 research	 evidence	 into	 clinical	 practice	 can	 be	 challenging.	

Clinical	 guidelines	 are	 the	 tools	 designed	 to	 streamline	 this	 process.	 The	 increasing	

clinical	 role	 of	 pharmacists	 has	 seen	 an	 increase	 in	 the	 development	 of	 guidelines	

specifically	 for	 pharmacists.	 However,	 development	 and	 dissemination	 of	 clinical	

guidelines	 does	 not	 necessarily	 result	 in	 improved	 practice.	 Crucial	 to	 translating	

evidence	 is	 the	 process	 of	 implementation.	 Despite	 the	 importance	 of	 effective	

implementation	of	clinical	guidelines,	the	scientific	literature	is	inconclusive	regarding	

ideal	 strategies.	 Furthermore,	 there	 is	 a	 significant	 gap	 in	 the	 literature	 related	 to	

clinical	guideline	implementation	to	the	community	pharmacy	setting.	

	

Asthma	 is	 a	 chronic	 disease	 associated	with	 significant	morbidity	 and	mortality,	 and	

patients	 need	 the	 support	 of	 health	 professionals	 to	 appropriately	 self-manage	 this	

condition.	Australia	has	unique	legislation	that	provides	patients	with	access	to	asthma	

reliever	 medications	 from	 community	 pharmacists,	 without	 the	 necessity	 for	 a	

prescription	 or	 consultation	 with	 a	 doctor.	 The	 Guidelines	 for	 the	 provision	 of	 a	

Pharmacist	 Only	 medication:	 short-acting	 beta	 agonists	 (SABA	 guidelines)	 were	

developed	 in	 2010.	 These	 guidelines	 were	 developed	 specifically	 for	 Australian	

pharmacists	 to	 ensure	 appropriate	 use	 of	 SABAs	 and	 referral	 of	 patients	 with	

suboptimal	asthma	management.	Research	had	demonstrated	practice	deficits	in	this	

area.		

	

An	 initial	 implementation	 of	 the	 SABA	 guidelines	and	 another	 resource,	 the	Asthma	

Action	 Plan	 card	 (AAP	 card),	was	 undertaken	 over	 four	 months	 from	 Nov	 2010	 to	

February	2011	in	Western	Australia.	 Implementation	focused	on	education	about	the	
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resources	and	primarily	used	passive	dissemination	methods.	The	reliance	on	passive	

dissemination	 led	 to	 the	 hypothesis	 that	 the	 initial	 implementation	 had	 been	

unsuccessful.	 This	 thesis	 sought	 to	 undertake	 an	 innovative,	 evidence-based	

implementation-intervention	 of	 the	 SABA	 guidelines	 to	 improve	 guideline-based	

asthma	management	by	pharmacists.	The	overarching	aim	of	this	thesis	was	to	use	the	

example	of	the	SABA	guidelines	to	“Investigate	and	evaluate	strategies	for	successful	

implementation	of	clinical	guidelines	to	community	pharmacy.”		

	

Five	 key	 research	 areas	 were	 identified	 as	 important	 in	 addressing	 the	 aims	 of	 this	

thesis:		

1. A	systematic	review	of	the	literature	(Chapter	3)		

2. A	qualitative	focus	group	study	(Chapter	4)		

3. 	A	cross-sectional	study	(Chapter	5)		

4. An	implementation-intervention	study	(Chapter	6)		

5. A	retrospective	evaluation	study	(Chapter	7)		

	

The	 systematic	 review	 (Chapter	 3)	 was	 undertaken	 to	 investigate	 the	 evidence	 for	

effective	 clinical	 guideline	 implementation	 strategies	 in	 the	 community	 pharmacy	

setting.	 Results	 indicated	 that	 a	 systematic	 and	 tailored	 approach	 should	 be	 taken	

when	 designing	 an	 implementation-intervention.	 It	 also	 highlighted	 the	 need	 to	

consider	 the	 impact	 of	 other	 stakeholders	 that	might	 influence	 guideline-based	 care	

provided	by	pharmacists.		

	

The	qualitative	focus	group	study	(Chapter	4)	was	conducted	to	ascertain	stakeholder	

opinions	 to	 understand	 the	 impact	 of	 the	 initial	 SABA	 guideline	 implementation.	
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Barriers	and	facilitators	of	optimal	asthma	management	and	guideline-based	practice	

were	also	 investigated.	Results	 reinforced	 the	notion	of	using	a	 tailored	approach	 to	

implementation,	 because	 of	 the	 many	 barriers	 to	 guideline-based	 asthma	

management	identified.	Barriers	were	related	to	knowledge,	attitudes	and	behaviours	

using	a	pre-existing	taxonomy	to	aid	analysis.	Many	of	the	behavioural	barriers	were	

associated	with	environmental	and	organisational	issues.	For	instance,	results	pointed	

to	 the	 importance	 of	 considering	 pharmacy	 assistants	 as	 stakeholders	 in	 the	

achievement	 of	 guideline-based	 care.	As	 the	 first	 point	 of	 contact	 for	 patients,	 they	

play	an	integral	role	in	handling	patient	requests	for	SABAs.	

	

The	cross-sectional	 study	 (Chapter	5)	was	completed	 to	understand	 the	patient	with	

asthma	 routinely	 presenting	 in	 community	 pharmacies.	 Understanding	 the	 asthma	

management	issues	of	patients	allowed	for	consideration	of	the	potential	clinical	roles	

for	pharmacists	in	improving	healthcare.	Results	verified	the	importance	of	this	thesis	

by	 demonstrating	 the	 large	 number	 of	 patients	 presenting	 in	 community	 pharmacy	

with	asthma	management	issues	and	needing	health	professional	intervention.	It	also	

confirmed	 the	 importance	 of	 pharmacists	 as	 front-line	 primary	 health	 care	

professionals.	Patient	perceptions	around	asthma	meant	they	were	not	always	aware	

of	sub-optimal	management	and	therefore	not	necessarily	seeking	support	or	advice.	

Community	pharmacists	were	shown	to	have	opportunities	to	intervene	where	other	

health	 professionals	 may	 not.	 This	 established	 the	 importance	 of	 appropriate	

guideline-based	care	for	patients	presenting	in	community	pharmacy.		

	

An	implementation-intervention	study	(Chapter	6)	using	a	controlled	pre-post	(quasi-

experimental)	 design	 was	 devised	 based	 on	 the	 information	 and	 evidence	 gathered	



Abstract	

The	Implementation	of	Asthma	Guidelines	to	Community	Pharmacy	8	

from	the	systematic	review	(Chapter	3),	the	qualitative	stakeholder	study	(Chapter	4),	

and	 the	 cross-sectional	 patient	 study	 (Chapter	 5).	 This	 pragmatic,	 evidence-based	

implementation-intervention	of	the	SABA	guidelines	aimed	to	improve	guideline-based	

practice	and	legislative	compliance.	This	provided	the	opportunity	to	learn	more	about	

effective	 strategies	 for	 guideline	 implementation	 in	 community	 pharmacy.	 The	

implementation-intervention	 was	 delivered	 via	 small	 group	 workshops	 and	 adapted	

for	delivery	via	academic	detailing.	The	focus	of	the	intervention	was	to	formalise	the	

role	of	pharmacy	assistants	in	the	non-prescription	supply	of	SABAs	in	recognition	that	

community	pharmacists	operate	in	a	team-based	environment.		

	

The	 baseline	 practice	 measurements	 undertaken	 as	 part	 of	 the	 implementation-

intervention	 study	 (Chapter	 6)	 confirmed	 the	 hypothesis	 that	 SABA	 guideline-based	

practice	remained	poor,	despite	the	initial	implementation.	Subsequent	to	the	tailored	

implementation-intervention,	practice	 improvements	were	noted	in	the	key	outcome	

of	guideline-based	patient	medical	referral.	However,	outcomes	were	variable	and	no	

improvements	 were	 observed	 in	 the	 internal	 referral	 of	 patients	 (in-store	 from	

pharmacy	 assistant	 to	 pharmacist),	 or	 inhaler	 device	 demonstration.	 	 The	 research	

confirmed	the	importance	of	tailoring	an	intervention	and	considering	the	role	of	the	

pharmacy	assistant	when	implementing	clinical	guidelines	to	community	pharmacy.	It	

also	highlighted	logistical	issues	with	education	delivered	via	small	group	workshops	in	

the	community	pharmacy	setting.		

	

The	 evaluation	 study	 (Chapter	 7)	 was	 undertaken	 to	 investigate	 the	 individual	

elements	of	the	implementation-intervention	study	(Chapter	6).	This	process	provided	

an	understanding	of	 the	elements,	which	are	 fundamental	 to	 the	effectiveness	of	an	
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implementation	 strategy	 in	 the	 community	 pharmacy	 setting,	 thus	 addressing	 the	

central	 aim	of	 this	 thesis.	Results	 indicated	 that	 the	pragmatic,	 tailored	approach	 to	

the	design	of	the	implementation-intervention	(Chapter	6)	had	been	thorough	and	had	

a	 sound	 rationale	 to	 achieve	 practice	 change.	 However,	 evaluation	 also	 highlighted	

process	 issues	 related	 to	 logistics,	 adaptability	 and	 fidelity	with	 the	 implementation-

intervention.	 It	 also	 identified	 further	 issues	 such	 as	 duration,	 intensity	 and	

reinforcement	that	would	need	to	be	investigated	to	ensure	maintenance	of	practice	

improvements.	 The	 complexity	 of	 the	 issues	 around	 effective	 guideline	

implementation	 in	community	pharmacy	and	the	need	for	triangulated	methods	was	

made	apparent	by	the	evaluation	study.		

	

The	 collective	 findings	 of	 the	 studies	 demonstrate	 that	 implementation	 of	 clinical	

guidelines	 in	 community	 pharmacy	 can	 improve	 evidence-based	 practice	 by	

community	pharmacists,	confirming	the	hypothesis	for	this	thesis.	Key	in	selecting	an	

effective	strategy	for	this	setting	is	consideration	of	the	role	of	the	pharmacy	assistant	

as	 the	 first	point	of	 contact	 for	most	patients.	This	was	 found	 to	be	a	barrier	 to	 the	

provision	 of	 SABA	 guideline	 based	 care.	 Subsequent	 tailoring	 of	 interventions	 to	

overcome	identified	barriers	resulted	in	a	sound	rationale	to	achieve	practice	change.	

Small	 group	workshops	 were	 an	 appropriate	 strategy	 from	 a	 design	 perspective	 in	

achieving	behaviour	change	but	had	 limited	application	 in	community	pharmacy	due	

to	 logistical	 issues.	 Academic	 detailing	 was	 feasible	 for	 high	 penetration	 as	 an	

implementation	strategy.	However,	its	reliance	on	internal	pharmacy	communication,	

to	 target	 pharmacy	 assistant	 behaviour,	 may	 have	 reduced	 implementation-

intervention	success.		
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Further	 research	 is	 required	 to	 understand	 the	 relative	 benefits,	 outcomes	 and	

limitations	of	each	strategy.	There	is	still	much	to	learn	about	optimum	strategies	for	

effective	implementation	of	guidelines	in	community	pharmacy.	This	thesis	addresses	

this	substantial	knowledge	gap	and	assists	in	focusing	future	research.	
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S2	
	

Schedule	2	“Pharmacy	Only	Medicines”	

S3	
	
S3R	

Schedule	3	“Pharmacist	Only	Medicines”	
	
Schedule	3	Recordable	Medicines		
	

S4	
	

Schedule	4	“Prescription	Only	Medicines”	

AAP	card		 Asthma	Action	Plan	card		
	

ACAM	
	

Australian	Centre	for	Asthma	Monitoring	

ACT	
	

Asthma	Control	Test	

AFWA		
	

Asthma	Foundation	of	Western	Australia	

APEASE	Criteria	 Affordability,	Practicability,	Effectiveness	and	cost-effectiveness,	
Acceptability,	Side-effects/safety	and	Equity	Criteria		
	

APF	
	

Australian	Pharmaceutical	Formulary	

AQLQ-S	
	

Asthma	Quality	of	Life	Questionnaire	–	Sydney	Questionnaire		
	

ASK-12	
	

Adherence	Starts	with	Knowledge	Questionnaire	

BCT	 Behaviour	Change	Technique	
	

BCTTv1	 Behaviour	Change	Techniques	Taxonomy	(version	1)	
	

BCW		
	

Behaviour	Change	Wheel	

CBA	
	

Controlled	Before	and	After	Study	

CDSS	
	

Computerised	Clinical	Decision	Support	Systems	

COM-B	 Capability;Opportunity:Motivation-Behaviour	system	
	

COPD	
	
CPA	

Chronic	Obstructive	Pulmonary	Disease	
	
Community	Pharmacy	Agreement	
	

CQ	
	
CVD	

Consumer	Asthma	Knowledge	Questionnaire	
	
Cardiovascular	Disease	
	

DALYs	
	

Disability	Adjusted	Life	Years	per	100	000	population	
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DPI	
	
DVD	
	
ECRHS	
	

Dry	Powder	Inhaler	
	
Digital	Video	Disc	
	
European	Community	Respiratory	Health	Survey	
	

EBM	
	

Evidence-Based	Medicine	

EC	Checklist	
	

Emergency	Contraception	Checklist	

ED	
	

Emergency	Department	

EPOC	
	

Cochrane	Effective	Practice	and	Organisation	Care	Review	Group	

FENO	 Fraction	of	Exhaled	Nitric	Oxide		
	

FEV1	
	

Forced	Expired	Volume	in	one	second	

FVC	
	

Forced	Vital	Capacity	

GINA		
	
GOAL	

Global	Initiative	for	Asthma		
	
Gaining	Optimal	Asthma	Control	Study	
	

GRADE	
	

Grading	of	Recommendations,	Assessment,	Development	and	
Evaluation	working	group	
	

GP	
	
HAPA	

General	Practitioner	
	
Health	Action	Process	Approach	
	

HDWA	
	

Health	Department	of	Western	Australia	

HREC	
	

Human	Research	Ethics	Committee	

ICS	 Inhaled	Corticosteroid	
	

ICU	
	

Intensive	Care	Unit	

IgE	
	
ISSAC	
	

Immunoglobulin	E	
	
International	Study	of	Asthma	and	Allergies	in	Childhood	

ITAX	
	

Intervention	Taxonomy	

KASE-AQ	
	

Knowledge,	Attitude,	and	Self-Efficacy	Asthma	Questionnaire	

LABAs	
	

Long	Acting	Beta2	Agonists	
	

LTRAs	 Leukotriene	Receptor	Antagonists	
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MRC	
	
NAC	
	

Medical	Research	Council	
	
National	Asthma	Council	of	Australia	
	

NACCHO	
	
	
NAEPP	

The	National	Aboriginal	Community	Controlled	Health	
Organisation	
	
National	Asthma	Education	and	Prevention	Program	
	

NHPA	 National	Health	Priority	Area	
	

NMP	 National	Medicines	Policy	
	

NRCT	 Non-Randomised	Controlled	Trial	
	

PARiHS	
Framework	
	
PBS	
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1.1 Opening	statement		

There	 has	 been	 a	 substantial	 increase	 in	 the	 development	 and	 implementation	 of	

clinical	 guidelines	 in	 the	healthcare	 sector	 in	 recent	decades,	 intended	 to	 synthesise	

and	translate	the	best	available	evidence	into	practice.		However,	there	are	indications	

that	adherence	to	clinical	guidelines	 is	poor	and	an	evidence-practice	gap	remains.1-5	

Recognition	of	 the	difficulties	 in	 translation	of	evidence	 into	practice	has	 resulted	 in	

the	development	of	a	new	field	of	research	termed	implementation	science.	Most	of	

the	 current	 literature	 about	 guideline	 implementation	 pertains	 primarily	 to	 the	

medical	profession	and/or	hospital	setting.6-9	There	is	a	scarcity	of	information	on	how	

to	 implement	 guidelines	 to	 change	 and	 sustain	 the	 routine	 practice	 of	 community	

pharmacists.1,10		

	

Community	pharmacists	are	the	most	accessible	health	care	professionals11-13	yet	are	

an	underutilised	resource.14-16	However,	the	shift	in	focus	by	governments	and	health	

organisations	 to	develop	 the	primary	healthcare	sector	 represents	an	opportunity	 to	

further	 re-define	 the	 role	 of	 community	 pharmacists	 as	 significant	 contributors	 to	

patient-centred	healthcare.16-18	This	shift	has	commenced	in	many	countries,	including	

Australia,19	with	 remuneration	pathways	opening	up	 to	pharmacists	based	on	health	

service	provision	and	not	just	medication	supply.18,20-22	To	this	end,	the	use	of	clinical	

guidelines	 by	 community	 pharmacists	 has	 the	 potential	 to	 enhance	 professionalism,	

standardise	 care	 and,	 in	 the	 longer	 term,	 improve	 patient	 outcomes.	 Research	 on	

clinical	 guideline	 implementation	 in	 community	pharmacy	 is	 crucial	 given	 the	 lack	of	

current	literature,	the	recent	proliferation	of	guidelines6,23,24	and	the	enhanced	clinical	

role	of	community	pharmacists.13,25		
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Enhanced	practice	for	community	pharmacists	and	the	utilisation	of	clinical	guidelines	

encompasses	 a	 more	 significant	 and	 formalised	 role	 in	 chronic	 disease	

management.19,26	 A	 literature	 review	 analysing	 the	 evolving	 role	 of	 the	 community	

pharmacist	 demonstrated	 their	 participation	 in	 the	 management	 of	 a	 range	 of	

conditions	 including	 asthma,	 arthritis,	 cardiovascular	 disease,	 diabetes,	 depression,	

hypertension,	 osteoporosis	 and	 palliative	 care.19	 The	majority	 of	 these	 diseases	 are	

considered	National	Health	Priority	Areas	 (NHPAs)	 in	Australia,27	due	 to	 their	 impact	

on	the	health	of	Australians	and	the	health	care	system.	Pharmacists,	therefore	have	

the	potential	to	reduce	the	burden	of	chronic	disease	through	enhanced	practice.		

	

Asthma	was	added	as	an	NHPA	by	the	Australian	government	in	199927	and	a	national	

service	 improvement	 framework	was	developed	 for	 asthma	 in	2006.28	Despite	 these	

initiatives,	 there	 is	 substantial	 evidence	 to	 suggest	 that	 asthma	 management	 in	

Australia	 remains	 suboptimal,	 and	 worldwide	 asthma	 continues	 to	 be	 a	 burden	 on	

society	 and	 individuals.29-31	 Community	 pharmacists	 participating	 in	 asthma	

management	 programmes	 have	 demonstrated	 in	 research	 that	 they	 can	 impact	 on	

patient	 quality	 of	 life	 and	 clinical	 outcomes.19,32-36	 However,	 while	 there	 is	 some	

research	 emerging	 that	 is	 helping	 to	 build	 a	 picture	 of	 asthma	 self-management,37	

overall	there	is	still	a	lack	of	information	about	the	patients	who	routinely	present	to	

community	 pharmacies.14	 It	 is	 also	 unclear	 whether	 interventions	 undertaken	 in	 a	

research	 setting	 can	 translate	 into	 routine	 clinical	 practice.	 Exploration	 of	 the	

potentially	expanded	role	of	pharmacists	 in	asthma	 is	warranted	and	consistent	with	

the	 recommendations	 of	 The	 Global	 Asthma	 Report	 compiled	 in	 2014.38	 The	 report	

recommends	 that	 governments	 around	 the	 world	 should	 commit	 to	 research	 and	

interventions	to	reduce	the	burden	of	asthma.38	The	report	also	recommends	the	use	
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of	 guidelines;	 that	 health	 professionals	 are	 appropriately	 trained;	 and	 that	 health	

services	are	organised	to	effectively	manage	asthma.38		

	

Guidelines	 based	 on	 the	 non-prescription	 supply	 of	 medications	 to	 relieve	 the	

symptoms	 of	 asthma	 (short-acting	 beta	 agonists	 (SABAs)),	 were	 developed	 for	

pharmacists	 and	 published	 in	 Australia	 in	 2011.39	 The	 guidelines	were	 developed	 in	

response	to	practice	deficits	identified	by	researchers	indicating	poor	assessment	and	

referral	 of	 patients	 with	 uncontrolled	 asthma,	 seeking	 to	 purchase	 reliever	

medications	 from	 community	 pharmacy.40,41	 Successful	 implementation	 of	 these	

asthma	 management	 guidelines	 is	 vital	 because	 patients	 who	 inappropriately	 self-

manage	 asthma	with	 an	 over-reliance	 on	 reliever	medications	 are	 at	 risk	 of	 serious	

exacerbations	 and	 even	 death.42,43	 The	 legislation	 around	 SABA	 supply	 in	 Australia	

determines	that	community	pharmacists	may	be	the	only	health	professional	to	have	

contact	with	patients	who	self-manage	their	asthma	with	SABAs.44		

	

The	 initial	 implementation	 of	 the	 SABA	 guidelines	 in	Western	 Australia	 in	 2010	was	

conducted	 over	 a	 short	 time	 frame	 with	 limited	 resources	 and	 in	 conjunction	 with	

another	 tool	 the	Asthma	Action	Plan	 (AAP)	 card.45	An	evidence-based	approach	was	

not	applied	 in	 this	 first	 implementation.	The	 initial	 implementation	strategy	 included	

academic	detailing	to	pharmacists	and	passive	dissemination	to	other	stakeholders.46	

The	 hypothesis	 underlying	 this	 research	 was	 that	 practice	 remained	 sub-optimal	

subsequent	to	the	initial	 implementation.	In	contrast,	this	thesis	utilises	an	evidence-

based	 approach	 to	 implementation	 to	 investigate	 how	 to	 successfully	 address	 the	

evidence-practice	gap	related	to	the	SABA	guidelines	in	community	pharmacy.	In	doing	

so,	 it	 contributes	 to	 scholarship	 in	 implementation	 science,	 community	 pharmacy	
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practice	and	asthma	management	 in	the	primary	healthcare	setting.	 It	addresses	the	

challenge	 of	 how	 to	 ensure	 community	 pharmacists	 assess,	 intervene	 and	 refer	

patients	with	asthma	who	may	be	at	risk	of	serious	health	consequences.		

	

	

	

	

	

	

	

	

	

	

	

	

!

The!aim!of!this! thesis! is! to! investigate!and!evaluate!the!strategies! for!successful!

implementation! of! clinical! guidelines,! to! community! pharmacy,! to! improve!

evidence7based!practice.!!Specifically!this!thesis!is!focused!on!the!chronic!disease,!

asthma,! and! the! Australian! Guidelines! for! the! provision! of! a! Pharmacist* Only*

medication:! short! acting! beta! agonists! (salbutamol! and! terbutaline)! (SABA!

guidelines).!!

!

The! hypothesis! is! that! implementation! of! clinical! guidelines! to! community!

pharmacy!can!improve!evidence7based!practice!in!asthma!management.!!

!
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1.2 Structure	of	this	thesis	

This	thesis	is	presented	as	a	series	of	five	papers,	which	have	been	the	subject	of	peer	

review	 and	 published	 in	 scholarly	 journals.	 The	 thesis	 comprises	 eight	 chapters:	 an	

introduction,	 methods,	 five	 scientific	 papers	 and	 a	 general	 discussion	 section	 to	

conclude,	 with	 each	 paper	 incorporated	 as	 a	 separate	 chapter.	 The	 scientific	 papers	

function	as	discrete	pieces	of	work	with	individual	introductions,	methods,	results	and	

discussions.	Inevitably	this	produces	some	repetition	of	the	content	in	this	thesis.	Each	

chapter	 is	also	referenced	separately	to	reflect	the	discrete	nature	of	the	papers.	This	

facilitates	convenient	access	for	verification	of	evidence	presented.		

	

Chapter	1	opens	with	a	statement	that	provides	a	clear	indication	of	the	contribution	

of	this	research	and	the	aim.	The	structure	of	the	thesis	is	outlined,	and	this	is	followed	

by	background	information.	The	background	information	provides	an	overview	of	the	

broader	topics	relevant	to	the	research.	There	is	information	about	clinical	guidelines	

as	 tools	 of	 practice	 change;	 how	 they	 are	 developed,	 implemented	 and	 evaluated.	

Material	about	community	pharmacy,	the	role	of	community	pharmacists	in	managing	

asthma	 and	 specifically	 the	 legislation	 and	 guidelines	 that	 are	 applicable	 to	 asthma	

care.	 Information	 is	 provided	 about	 asthma	 including	 definition,	 epidemiology	 (to	

explain	 the	 extent	 of	 the	 issue),	 clinical	 presentation,	 diagnosis,	 management,	

medications,	 triggers	and	characteristics	of	 the	patient	 “at	 risk”	and	 requiring	health	

intervention.	Finally,	 the	scope	of	the	research	 is	contextualised	 into	the	background	

information	presented.	

	

Chapter	 2	 outlines	 the	 methodology	 used	 in	 achieving	 the	 aims	 of	 this	 thesis.	 It	

includes	 the	 following	 research:	 a	 systematic	 review,	 a	 qualitative	 study	 using	 focus	
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groups;	a	cross-sectional	study	using	a	questionnaire;	a	controlled	 intervention	study	

using	 simulated	 patient	 methodology	 to	 report	 outcomes	 and	 a	 retrospective	

evaluation	study	using	a	theory-based	framework	and	logistics	taxonomy.		

	

Chapter	 3	 considers	 what	 strategies	 have	 been	 successful	 in	 the	 implementation	 of	

clinical	 guidelines	 to	 community	 pharmacy.	 A	 systematic	 literature	 review	 was	

conducted	 to	 identify	 the	 evidence	 for	 successful	 strategies	 in	 this	 setting.	 The	

synthesis	 demonstrated	 variable	 and	 moderate	 beneficial	 effects	 from	 mostly	

educational	 strategies,	 but	 poor	 quality	 of	 evidence.	 There	 were	 indications	 of	 a	

greater	need	for	identification	of	barriers,	tailoring	of	interventions	and	formulation	of	

a	clear	rationale,	prior	to	implementation.		

	

Chapter	4	investigates	the	initial	implementation	of	the	SABA	guidelines	and	AAP	card.	

It	 also	 explores	 the	 barriers	 and	 facilitators	 to	 the	 use	 of	 guidelines	 and	 optimal	

asthma	management.	 This	 was	 achieved	 in	 a	 qualitative	 research	 study	 using	 focus	

groups.	The	results	were	used	to	inform	the	design	of	a	subsequent	implementation-

intervention	 study	 (Chapter	6).47	The	aim	was	 to	develop	an	 intervention	 tailored	 to	

overcome	barriers	to	practice	change,	as	was	consistent	with	recommendations	from	

the	 literature	 in	 Chapter	 3.10	 Many	 barriers	 were	 identified	 related	 to	 knowledge,	

attitudes	and	behaviours.	Of	 specific	 interest	was	 the	high	 involvement	of	pharmacy	

assistants	 in	 the	 sale	 of	 non-prescription	 asthma	 reliever	 medications,	 despite	

legislation	 requiring	 the	 direct	 involvement	 of	 pharmacists	 and	 pharmacy	 assistants’	

lack	of	awareness	of	the	SABA	guidelines.		
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Chapter	 5	 represents	 a	 needs	 analysis.	What	 are	 the	 needs	 of	 patients	with	 asthma	

currently	presenting	in	community	pharmacies?	Is	intervention	required?	What	are	the	

key	 issues?	 This	 chapter	describes	 a	 cross-sectional	 study,	which	 collects	data	 about	

asthma	 patients	 in	 community	 pharmacy,	 via	 a	 semi-structured	 questionnaire.	 It	

provides	information	about	patients’	asthma	control,	medication	adherence,	quality	of	

life,	perceptions	and	beliefs,	and	knowledge.	It	also	includes	their	medical	history	and	

demographics.	 The	 analysis	 relates	 the	 information	 collected	 about	 patients	 with	

asthma,	 to	 opportunities	 for	 intervention	 by	 community	 pharmacists.	 The	 results	

indicate	 that	many	 of	 the	 patients	 routinely	 presenting	 in	 community	 pharmacy	 do	

require	 support,	 intervention	 and/or	 referral.	 The	 issues	 outlined	 also	 suggest	 the	

significant	role	that	community	pharmacists	could	play	in	improving	health	outcomes	

for	patients.			

	

Chapter	6	reports	on	an	implementation-intervention	study,	which	was	designed	using	

the	 information	 and	 evidence	 synthesised	 on:	 clinical	 guideline	 implementation,	 the	

initial	 SABA	guideline	 implementation,	and	asthma	management,	 from	Chapters	3,	4	

and	 5.10,48,49	 The	 study	was	 a	 controlled	 pre-post	 design.	 The	 chapter	 describes	 the	

evidence-based	 strategy	 used	 in	 an	 implementation-intervention	 of	 the	 SABA	

guidelines,	the	resources	developed	and	the	results.	The	primary	outcomes	related	to	

guideline	 and	 legislative	 compliant	 practice	 change	 in	 the	 community	 pharmacy.	

Outcome	 data	 were	 collected	 using	 covert	 simulated	 patient	 methodology,	 as	 has	

been	 used	 previously	 in	 this	 setting.	 The	 results	 were	 variable,	 but	 there	 were	

significant	 improvements	 in	 the	 referral	 of	 patients	 with	 uncontrolled	 asthma	 to	

medical	 professionals.	 This	 suggests	 some	 potential	 merit	 in	 the	 implementation-

intervention	strategy	chosen.		
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Chapter	7	reflects	on	the	implementation-intervention	strategy	designed	and	tested	in	

Chapter	 6.47	 It	 evaluates	 the	 intervention	 using	 retrospective	 application	 of	 two	

published	 taxonomies:	 for	 behaviour	 change	 and	 logistics.50,51	 It	 investigates	 if	 this	

newer	approach	 to	evaluation	 can	 indicate	unresolved	 issues	 in	 the	 strategy	used	 in	

this	thesis.	The	scientific	literature	on	implementation	has	expanded	rapidly	during	the	

timelines	 of	 this	 research.	 There	 are	 now	 strong	 advocates	 for	 the	 use	 of	 a	 theory-

based	approach	and	the	use	of	taxonomies,	despite	a	current	lack	of	evidence	of	their	

effectiveness	 in	 improving	 implementation	 initiatives.10,52	 This	 evaluation	 takes	 this	

thesis	to	the	forefront	of	research	in	implementation	science.			

	

Chapter	8	brings	together	and	discusses	all	the	elements	of	this	research	and	considers	

the	deeper	 implications	of	 the	 results.	What	 are	 the	 important	 considerations	when	

implementing	clinical	guidelines	 for	asthma	to	community	pharmacy?	What	have	we	

learnt	 and	 how	much	 is	 still	 unclear?	What	were	 the	 key	 strengths	 and	 limitations?	

How	can	this	research	inform	policy,	practice	and	future	research?	We	conclude	with	

the	answer	to	our	thesis	aim,	which	was	to	investigate	and	evaluate	the	strategies	for	

effective	implementation	of	clinical	guidelines	to	community	pharmacy.		
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Figure	 1	 below	 indicates	 how	 the	 research	 undertaken	 in	 Chapters	 3,4,5,6	 and	 7	

contribute	to	this	scope	of	this	doctoral	work.	

	
	
Figure	1:	Overview	of	thesis	structure	and	scope	of	work	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

Research	problem	

• How	can	clinical	guidelines	be	successfully	implemented	in	the	community	pharmacy	
sekng	to	improve	evidence-based	praclce?	
• Hypothesis	-	Implementalon	of	clinical	guidelines	to	community	pharmacy	can	produce	
praclce	change	to	improve	evidence-based	praclce.	
• Test	hypothesis	-	Develop	implementalon-intervenlon	for	the	SABA	guidelines.			

Informalon	gathering	
	(Chapters	3,4	and	5)	

• Literature	review	-	What	is	the	current	evidence	on	clinical	guideline	implementalon	to	
community	pharmacy?		
• Focus	groups	-	What	did	the	inilal	implementalon	achieve?	What	are	the	barriers	and	
facilitators	to	guideline	based	praclce	and	oplmum	palent	care?	
• Palent	queslonnaire	-	Is	there	a	clinical	issue	that	needs	solving?	What	are	the	issues	for	
the	palents?	What	are	the	opportuniles	for	the	community	pharmacist?		

Develop	and	conduct	
research		

(Chapter	6)		

• Implementalon-intervenlon	devised	and	tested	based	on	informalon	gathering.	
• Measurements	of	praclce	change	as	a	result	of	the	implementalon-intervenlon.		

Analyse	research	
results	

(Chapter	7)		

• What	was	learnt	from	the	research?	Could	the	implementalon-intervenlon	be	
improved?	Is	it	appropriate	for	wider	applicalon?		

• Research	implicalons	for	policy	and	praclce?	Future	direclons.			
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1.3 Background	-	Implementation	Science		

1.3.1 Evidence-based	medicine	and	clinical	guidelines		

Evidence-based	medicine	(EBM)	is	defined	as	the	“conscientious,	explicit	and	judicious	

use	 of	 current	 best	 evidence	 in	 making	 decisions	 about	 the	 care	 of	 individual	

patients.”53	 The	 meteoric	 rise,	 in	 recent	 decades,	 in	 the	 aspiration	 to	 practice	

according	 to	 this	 philosophy,	 has	 seen	 a	 proliferation	 in	 the	 development	 of	 clinical	

guidelines	as	a	tool	to	facilitate	this	objective.6,23,24,54,55	Clinical	guidelines	are	defined	

as	 “systematically	 developed	 statements	 to	 assist	 practitioner	 and	 patient	 decisions	

about	 appropriate	 healthcare	 for	 specific	 clinical	 circumstances.”56	 There	 are	 many	

proposed	 benefits	 to	 EBM	 and	 the	 use	 of	 clinical	 guidelines.	 Clinical	 guidelines	 are	

designed	to	improve	the	quality	of	healthcare	by	reducing	unnecessary,	ineffective	or	

harmful	 interventions;	 promoting	 treatments	 with	 the	 greatest	 benefits;	 minimising	

adverse	 effects	 and	 improving	 cost-effectiveness	 of	 treatments.24,54,57	 Patients	 are	

empowered	by	guidelines	to	make	more	informed	healthcare	choices.24,54	Healthcare	

professionals	benefit	through	assistance	in	clinical	decision-making,	consistency	of	care	

and	reassurance	about	the	appropriateness	of	therapy.24	Clinical	guidelines	also	have	

the	ability	to	influence	public	policy	by	highlighting	areas	of	unmet	need	in	health	and	

ensuring	 efficient	 use	 of	 limited	 resources.24,54,58	 Furthermore,	 the	 development	 of	

guidelines	can	indicate	evidence	gaps	that	can	lead	to	more	focused	research.24	

	

Despite	 contemporary	healthcare	embracing	 the	 ideals	of	 EBM,	 there	 are	 still	 issues	

that	 challenge	 evidence-based	 clinical	 practice	 and	 the	 uptake	 of	 guidelines.2,55	 The	

first	issue	in	promotion	of	EBM	is	the	synthesis	of	high-quality	evidence.	Ideally	“gold	

standard”	 evidence	 should	 be	 derived	 from	 reviews	 of	 large,	 double-blinded	
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randomised	controlled	trials,	but	this	 information	 is	not	always	readily	available,	and	

historically	guidelines	have	not	always	been	developed	in	this	way.4,59,60	Secondly,	the	

best	available	evidence	then	needs	 to	be	 translated	 into	health	professional	practice	

behaviours.	 	 However,	 bridging	 the	 divide	 between	 research	 evidence	 and	 health	

professional	 practice	 remains	 a	 challenge.1-5,60,61	 This	 realisation	 has	 seen	 the	

emergence	of	a	new	field	of	research	called	implementation	science.	Implementation	

science	is	the	“study	of	methods	to	promote	the	integration	of	research	findings	and	

evidence	into	healthcare	policy	and	practice.”62-64	Increasingly	there	is	awareness	that	

the	 current	 expectations	 around	 what	 can	 be	 achieved	 by	 the	 development	 and	

dissemination	of	guidelines	may	be	idealistic.24	The	healthcare	system	is	complex,	and	

many	factors	can	influence	evidence-based	practice,	guideline	adherence	and	patient	

care.	 Issues	 such	 as	 feedback	 on	 performance;	 patient	 engagement	 and	

empowerment;	 management	 quality;	 organisational	 factors;	 workplace	 culture;	

teamwork	 and	 leadership,	 along	 with	 appropriate	 remuneration	 pathways	 can	 all	

impact	 on	 healthcare-professional	 practice.4,60	 Lack	 of	 awareness;	 lack	 of	 familiarity;	

lack	 of	 self-efficacy;	 lack	 of	 outcome	 expectancy;	 inertia	 and	 other	 external	 barriers	

may	hamper	guideline	adherence.4	The	difficulty	and	complexity	in	achieving	sustained	

behaviour	 change	 in	 health	 professionals	 have	 seen	 implementation	 scientists	 turn	

their	 focus	to	the	use	of	behavioural	 theory,	 frameworks	and	taxonomies	to	adopt	a	

more	 logical	 approach	 to	 the	 issue.52,64-66	However	 the	benefits	of	 this	 approach	are	

yet	to	be	fully	substantiated	in	the	literature.		

	

Meanwhile,	critics	of	EBM	claim	that	 it	promotes	“cook	book	medicine”.	Critics	claim	

EBM	results	in	a	loss	of	individually	tailored	patient	care,	a	reduced	standard	of	patient	

care,	 deskilling	 of	 practitioners	 and	 replacement	 of	 highly	 trained	 healthcare	
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professionals	with	 less-expensive	 and	 less-skilled	practitioners,	 unable	 to	 respond	 to	

extraordinary	circumstances.24,55	They	point	out	health	practitioners	need	to	manage	

more	 complex	 clinical	 issues,	 in	 more	 heterogeneous	 populations,	 than	 guidelines	

address.60	 Some	 researchers	 have	 also	 suggested	 that	 guidelines	 are	 expensive	 to	

develop	and	 implement	and	thus	have	questionable	cost-effectiveness	 if	practitioner	

adherence	and	patient	outcomes	are	not	achieved.2,6,24	

	

A	 more	 systematic	 approach	 to	 the	 translation	 of	 research	 findings	 is	 required.	

Development	 of	 clinical	 guidelines	 does	 not	 necessarily	 result	 in	 uptake	 by	 health	

professionals,	 and	 there	 is	 substantial	 evidence	 to	 suggest	 that	adherence	 to	 clinical	

guidelines	 is	 poor	 and	 an	 evidence-practice	 gap	 remains.1-5	 There	 has	 been	

considerable	investment	in	the	development	of	guidelines	and	improving	their	quality,	

but	much	less	consideration	has	been	given	to	implementation	and	evaluation	of	the	

effect	of	guidelines	on	practice,	patient	and	economic	outcomes.6,67	Research	focused	

on	 successful	 implementation	 strategies	 for	 guidelines	 to	 achieve	 practice	 change	 is	

the	 crucial	 next	 stage.	 Once	 practice	 change	 has	 been	 achieved,	 evaluations	 should	

consider	 the	 utility	 of	 practice	 change	 in	 terms	 of	 the	 patient	 and	 use	 of	 limited	

resources	in	health.		

1.3.2 Development,	implementation	and	evaluation	of	clinical	guidelines	

Development	 of	 clinical	 guidelines	 requires	 identification	 and	 synthesis	 of	 the	 best	

available	evidence	and	an	understanding	of	the	 level,	quality,	strength	and	relevance	

of	the	available	evidence.	However,	 it	 is	also	important	that	the	recommendations	in	

guidelines	are	clinically	useful.	Thus,	even	when	there	is	strong	evidence,	utility	of	the	

evidence	in	clinical	application	is	an	important	consideration.57			
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When	 developing	 guidelines,	 the	 focus	 should	 be	 on	 desirable	 outcomes,	which	 are	

patient	 focused.	To	achieve	 this,	development	 should	be	by	a	multidisciplinary	 team	

that	 includes	 patients	 (consumers).	 The	 guidelines	 themselves	 need	 to	 be	 robust;	

flexible;	 adaptable	 to	 different	 locations;	 and	 be	 applicable	 to	 a	 variety	 of	 target	

populations.	To	be	practical	and	economically	feasible,	health	resource	constraints	and	

costs	 of	 treatment	 recommendations	 are	 an	 important	 consideration	 in	 the	

development	 of	 guidelines.57	 Health	 resources	 include	 “all	 materials,	 personnel,	

facilities,	 funds	 and	 anything	 else	 that	 can	 be	 used	 for	 providing	 health	 care	 and	

services.”68	

	

Development,	 implementation	and	evaluation	of	guidelines	 should	not	be	 tackled	as	

separate	 stages.	 Ideally,	 the	 target	 audience,	 dissemination	 and	 implementation	

strategies	all	need	to	be	considered	during	guideline	development.	There	also	needs	to	

be	 provision	 for	 on-going	 evaluation	 and	 revision	 to	 ensure	 guidelines	 remain	

contemporary	and	applicable.57	The	characteristics	of	guidelines	themselves	can	affect	

uptake	 into	 practice.	Guideline	 complexity	 can	be	 a	 barrier	 and	health	 professionals	

may	be	more	receptive	to	guidelines	produced	by	members	of	their	own	profession.23	

The	 type	of	health	problem	and	 the	quality	of	 the	evidence	 for	 change	may	also	be	

relevant	to	uptake.1	

		

Regardless	of	 their	 characteristics,	 clinical	 guidelines	 cannot	be	effective	unless	 they	

are	 successfully	 implemented	 to	 encourage	 practice	 change	 by	 health	 professionals	

and	 subsequent	behaviour	 change	 in	 patients.	 	 This	 process	 is	 challenging,	 complex,	

and	 requires	 skill,	 determination,	 time,	money	 and	planning.57	 There	 is	 still	much	 to	

learn.	Many	potential	barriers	and	strategies	have	been	identified	in	the	literature,	but	
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there	 is	 little	 information	 on	 how	 to	 select	 or	 tailor	 implementation	 strategies	 to	

overcome	barriers.8,23,58,69,70	Also,	some	of	the	evidence	on	guideline	 implementation	

remains	 inconclusive,	such	as	the	superiority	of	a	multifaceted	approach6,7,23,71,72	and	

the	 merits	 of	 using	 behavioural	 theory.66,72,73	 There	 is	 consensus,	 however,	 that	

passive	 dissemination	 of	 guidelines	 is	 ineffective9,23,57	 and	 that	 implementation	

strategies	 should	 be	 tailored	 to	 overcome	 barriers	 to	 practice	 change.7,70,72	 Overall,	

reviews	 have	 found	 that	 few	 implementation	 studies	 are	 based	 on	 theory,	 barrier	

assessment	or	any	other	rationale.58,74	However,	there	is	increasing	interest	in	the	use	

of	theory	to	underpin	interventions.52,64	Many	different	strategies	have	been	utilised	in	

clinical	 guideline	 implementation	 including:	 educational	 strategies	 (including	

educational	outreach	also	called	academic	detailing);	audit	and	feedback;	mass	media	

distribution;	 reminder	 and	 decision	 support;	 financial	 incentives	 and	 use	 of	 local	

opinion	leaders.9,72,75					

	

Having	developed	and	 implemented	a	guideline,	 it	 is	essential	 to	evaluate	outcomes.	

What	 has	 implementation	 of	 the	 guideline	 achieved?	 Ideally,	 a	 complete	 evaluation	

would	 encompass	 six	 components:57	 assessment	 of	 guideline	 dissemination;	

assessment	 of	 adherence	 in	 clinical	 practice;	 assessment	 of	 health	 outcomes;	

assessment	 of	 the	 contribution	 of	 the	 guidelines	 to	 changes	 in	 clinical	 practice	 or	

changes	 in	 health	 outcomes;	 assessment	 of	 impact	 on	 patient	 knowledge	 and	

understanding	 and	 an	 economic	 assessment.	 	 Current	 evidence	 indicates	 that	

evaluations	tend	to	focus	on	practice	outcomes	with	limited	evidence	on	patient	and	

economic	outcomes.6	Grimshaw	also	makes	 the	point	 that	 the	 costs	 associated	with	

the	 development	 and	 implementation	 of	 guidelines	 can	 frequently	 outweigh	 the	
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potential	benefits.6	 In	such	instances	policy	developers	need	to	consider	how	to	best	

utilise	the	limited	resources	in	health.	

	

Although	a	substantial	amount	of	research	has	been	undertaken	on	clinical	guideline	

implementation	 in	 recent	 decades	 the	 evidence	 base	 is	 incomplete.6,23	 Furthermore	

there	are	complexities	 in	synthesising	the	existing	evidence	to	community	pharmacy.	

Most	 guideline	 implementation	 research	 has	 concentrated	 on	medical	 practitioners:	

either	general	practitioners	(GPs)	in	primary	health	or	doctors	in	the	hospital	setting.	A	

small	number	of	reviews	have	examined	allied	health	professional	practice,	but	only	a	

few	of	the	studies	included	pharmacists	and	most	examined	pharmacy	practice	in	the	

hospital	 setting.7,8,75 More	 research	 is	 required	 as	 community	 pharmacists	 expand	

their	 clinical	 service	 offering	 and	 more	 guidelines	 are	 developed	 for	 use	 in	 the	

community	pharmacy	setting.		

1.4 Background	-	Community	Pharmacy		

1.4.1 Community	pharmacy	in	Australia		

In	 Australia,	 there	 are	 more	 than	 5000	 community	 pharmacies	 responsible	 for	 the	

provision	of	prescription	medications,	with	most	medicines	being	partially	subsidised	

through	 the	 Federal	 Government’s	 Pharmaceutical	 Benefits	 Scheme	 (PBS).76,77	

Community	 pharmacists	 operate	 in	 a	 retail	 environment	 which	 provides	 high	

accessibility	for	patients11	but	it	can	undermine	the	community	pharmacist’s	status	as	

a	health	professional.12,78-80	However,	they	are	highly	trained	health	professionals	with	

a	unique	skill	set	in	medication	management80,81	which	is	currently	under-utilised.14-16	

Historically,	 practice	 has	 focused	 on	 product	 supply	 but	 in	 recent	 years	 the	 role	 of	

pharmacists	 in	 Australia	 and	 other	 countries,	 has	 evolved	 to	 encompass	 cognitive	
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pharmaceutical	 and	 other	 clinical	 services	 to	 improve	 patient	 health.19,80-82	

Remuneration	pathways	are	gradually	becoming	available	to	encourage	this	expanded	

role,20-22	along	with	guidelines	to	support	professional	practice.	Meeting	professional	

practice	 standards	 is	 encouraged	 via	 a	 national	 quality	 assurance,	 accreditation	

programme	 called	 the	 Quality	 Care	 Pharmacy	 Program	 (QCPP).83	 The	 majority	 of	

pharmacies	in	Australia	(>90%)	participate	in	the	accreditation	process,	which	provides	

access	 to	service-based,	government-funded	remuneration	pathways.	The	aim	of	 the	

accreditation	process	 is	 to	ensure	a	uniform	approach	to	the	delivery	of	patient	care	

and	professional	services.		

	

Developing	the	clinical	role	of	community	pharmacists	aligns	with	Australia’s	National	

Medicines	 Policy	 (NMP),	 which	 was	 launched	 in	 1999.	 The	 NMP	 aims	 to	 improve	

positive	 health	 outcomes	 for	 all	 Australians	 through	 their	 access	 to	 and	wise	 use	 of	

medicines.84	A	central	objective	is	“quality	use	of	medicines”,	which	is	 integral	to	the	

expertise	 of	 pharmacists.	 A	 National	 Strategy	 for	 Quality	 Use	 of	 Medicines	 (QUM)	

further	 reinforces	 this	 objective.85	 Also	 supporting	 an	 expanded	 role	 for	 community	

pharmacists	in	Australia	is	the	recognition	of	the	need	to	restructure	the	health	system	

with	a	greater	emphasis	on	primary	health	care	service	provision.	 In	2008	the	World	

Health	 Organisation	 released	 a	 report	 “Primary	 Health	 Care:	 Now	more	 than	 Ever,”	

that	 outlined	 the	 importance	 of	 a	 health	 system	with	 a	 strong	 primary	 health	 care	

sector	 in	 producing	 fewer	 health	 inequalities	 and	 better	 outcomes.	 It	 demonstrated	

the	cost-effectiveness	of	 such	a	 system,	which	could	produce	higher	 levels	of	health	

for	the	same	investment,	compared	to	a	system	from	a	country	with	similar	economic	

development,	but	with	less	developed	primary	health	services.17	Recognition	of	these	
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benefits	has	lead	to	the	development	of	Australia’s	first	National	Primary	Health	Care	

Strategy,	to	drive	reform.86		

	

There	 is	 substantial	 research	demonstrating	 the	potential	of	 community	pharmacists	

to	 deliver	 clinical	 services	 that	 have	 a	 positive	 impact	 on	 patient	 health	

outcomes.25,80,87,88	 However,	 the	 process	 of	 dispensing	 prescriptions	 still	 determines	

the	 workflows,	 organisation	 and	 majority	 of	 remuneration	 for	 most	 community	

pharmacies.	 Incorporation	 of	 clinical	 services	 into	 this	 environment	 has	 been	

challenging	 and	 slow.16,80,89-91	 Nevertheless,	 gradual	 changes	 are	 being	 made	 to	

support	 expanded	practice,	 such	 as	 incorporation	 of	 designated	 counselling	 areas	 in	

community	 pharmacies	 and	 installation	 of	 technologies	 to	 drive	 efficiencies	 in	

dispensing.92	 Newer	 formalised	 clinical	 roles	 for	 community	 pharmacists	 in	 Australia	

include	 patient	 education,	 self-care	 support,	 health	 promotion,	 disease	 prevention,	

screening,	 monitoring,	 disease	 management	 and	 medication	 management.93	 More	

recently	 in	 Australia,	 pharmacists	 have	 taken	 on	 a	 role	 in	 administration	 of	

vaccinations94	and	continued	supply	of	prescription	medications.95		

	

The	 Pharmaceutical	 Society	 of	 Australia	 (PSA)	 is	 the	 national	 peak	 professional	

organisation	 representing	 a	 workforce	 comprising	 of	 approximately	 29,000	

pharmacists.96	 PSA	 develops	 and	 publishes	 professional	 guidelines,	 standards	 and	

protocols	 for	pharmacists	 indicating	how	pharmacists	 can	best	 fulfil	 their	 duties	 and	

responsibilities.97	 The	 number	 of	 guidelines	 specifically	 written	 for	 community	

pharmacists,	has	increased	substantially	in	the	last	decade,	as	seen	in	each	successive	

edition	of	the	Australian	Pharmaceutical	Formulary	(APF).98	Generally	implementation	

has	involved	passive	dissemination	through	publication	in	the	APF	and	inclusion	on	the	
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PSA	 website,	 plus	 a	 few	 educational	 opportunities	 at	 the	 time	 of	 the	 release	 of	

guidelines.	What	 is	 unclear	 is	 how	 dissemination	 of	 these	 guidelines	 has	 influenced	

evidence-based	 practice	 change.	 This	 is	 an	 important	 question,	 given	 the	 current	

evidence	from	other	health	care	settings	that	dissemination	of	guidelines	can	provide	

awareness,	but	is	unlikely	to	achieve	behaviour	change.6			

	

In	Australia,	the	current	minimum	requirement	to	practice	pharmacy	is	the	completion	

of	 a	 four-year	 bachelor’s	 degree	 followed	 by	 a	 period	 of	 supervised	 practice	 with	

duration	of	the	equivalent	of	one	year.	It	is	also	possible	to	enter	the	profession	via	a	

Master’s	 qualification	 (plus	 one	 year	 supervised	 practice),	 following	 completion	 of	 a	

relevant	bachelor’s	degree.99,100			

	

Non-professional	 staff	 or	 “pharmacy	 assistants”	 support	 community	 pharmacists	 in	

their	role.	Pharmacy	assistants	do	not	require	any	specific	training	or	education	 level	

for	 employment.	 Historically,	 training	was	 provided	 by	 direct	 instruction	 on-the-job.	

However,	 a	National	 Community	 Pharmacy	 Training	 Package	was	 developed	 in	 2000	

comprising	of	four	certificate	qualifications	(I-IV),	based	on	Competency	Standards	for	

Pharmacy	 Assistants.101	 The	 standards	 accreditation	 process	 (QCPP)	 for	 community	

pharmacies	 in	Australia,	 also	now	 requires	pharmacy	assistants,	 involved	 in	handling	

non-prescription,	scheduled-medicine	sales,	to	complete	an	online	training	unit	by	the	

Pharmacy	 Guild	 of	 Australia,	 while	 under	 supervision	 in	 the	 workplace.102,103	 In	

Australia,	a	national	classification	system	based	on	schedules	controls	how	medicines	

and	poisons	are	made	available	to	the	public.	This	classification	system	is	outlined	 in	

the	 Standard	 for	 the	 Uniform	 Scheduling	 of	 Medicines	 and	 Poisons	 (SUSMP),	

commonly	 called	 the	 Poisons	 Standard.104	 Pharmacy	 assistants	 handling	 Schedule	 2	
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“Pharmacy	 only	 medicines”	 and	 Schedule	 3	 “Pharmacist	 only	 medications”	 require	

training.	A	survey	of	pharmacy	assistants	undertaken	in	2004	determined	the	levels	of	

training	 of	 pharmacy	 assistants	 (including	 staff	 who	worked	 in	 the	 dispensary).	 The	

survey	 indicated	 that	 32%	had	 completed	 secondary	 schooling	 to	 less	 than	 year	 12,	

57%	 had	 received	 on-the-job	 training,	 and	 22%	 had	 received	 formal	 pharmacy	

training.101	

1.5 Background	-	Asthma		

The	 work	 in	 this	 thesis	 is	 around	 the	 implementation	 of	 asthma	 guidelines	 to	

community	 pharmacy.	 Asthma	 was	 chosen	 because	 it	 is	 an	 area	 of	 unmet	 need	 in	

terms	 of	 healthcare.38	 Furthermore,	 the	 legislation	 around	 asthma	 medications	

determines	 that	 the	 role	 of	 the	 pharmacist	 is	 even	more	 crucial	 in	 ensuring	 timely	

intervention	 and	 prevention	 of	 negative	 health	 sequelae,	 for	 patients	 at	 risk.44	 A	

thorough	 understanding	 of	 the	 disease	 and	 its	 management	 underpins	 the	

methodology	in	addressing	the	aims	of	this	thesis.		

1.5.1 Definition	of	asthma		

Asthma	is	a	complex,	heterogeneous,	chronic	disease	that	is	difficult	to	define.	Thus	it	

is	 usually	 explained	 in	 terms	 of	 its	 clinical,	 physiological	 and	 pathological	

characteristics.42	The	symptoms	of	asthma	can	be	controlled,	but	currently	there	is	no	

cure	for	the	condition.42,105	Clinically	asthma	is	characterised	by	excessive	variable	lung	

function	 and	 variable	 respiratory	 symptoms	 such	 as	 wheeze,	 cough,	 shortness	 of	

breath	 and	 chest	 tightness.42,105	 Physiological	 features	 include	 airways	 hyper-

responsiveness	 and	 intermittent	 airway	 narrowing	 or	 obstruction	 resulting	 from	

mucous,	oedema	and	bronchoconstriction.42,105	 Pathologically	 the	underlying	 issue	 is	
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chronic	airway	inflammation.	Asthma	can	result	in	structural	changes	to	airways,	which	

is	sometimes	known	as	remodelling.42,105		

1.5.2 Epidemiology	of	asthma	

Asthma	 is	 a	 serious	 global	 health	 problem	 associated	 with	 significant	 morbidity,	

mortality	 and	 a	 reduced	 quality	 of	 life.38,42	 Most	 recent	 estimates	 from	 the	 Global	

Burden	 of	 Disease	 Study	 undertaken	 in	 2008-2010	 suggest	 that	 approximately	 334	

million	 people	worldwide	 have	 asthma.38	 In	 other	 recent	 research,	 estimates	 of	 the	

prevalence	of	asthma	 in	adults,	 in	different	countries,	varies	widely	and	ranges	 from	

0.2%	in	China	to	21%	in	Australia.106	However	many	of	these	estimates	depend	on	the	

definition	of	asthma	used.	For	instance,	the	prevalence	of	doctor-diagnosed	asthma	(in	

adults	aged	18	to	45	years)	worldwide	has	been	estimated	to	be	4.3%	(equating	to	301	

million	people).	Using	a	less	stringent	definition	based	on	the	presence	of	respiratory	

symptoms,	 such	as	wheeze,	puts	 the	 figure	at	8.6%	 (equating	 to	623	million	people)	

(Figure	2).106	It	is	not	unreasonable	to	use	a	broader	definition	of	asthma,106,107	as	this	

ensures	 inclusion	 of	 statistics	 from	 developing	 countries,	 where	 limited	 access	 to	

healthcare	and	medication	may	not	facilitate	formal	diagnosis.	
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Figure	2:	Worldwide	prevalence	of	wheeze	 in	the	 last	12	months	 in	persons	aged	18	to	45	years	from	
World	Health	Survey	2002-2003	
	
Reproduced	 from:	 Global	 asthma	 prevalence	 in	 adults:	 findings	 from	 the	 cross-sectional	 world	 health	
survey	(2012).106	
	
Although	many	high-income	countries	have	a	high	prevalence	of	asthma,	 the	 figures	

are	stable	or	even	decreasing	in	some	age	groups	in	high-income	countries.38	However	

the	prevalence	in	low	and	middle-income	countries	is	increasing.38,42	This	trend	means	

that	 variability	 in	 the	 prevalence	 of	 asthma	 across	 countries	 is	 decreasing,	 but	 the	

overall	 burden	 of	 asthma	 globally	 is	 increasing.42,107	 The	 decreases	 in	 variability	 are	

possibly	 attributed	 to	 greater	 disease	 awareness	 and	 improved	 diagnosis,42	 while	

higher	 prevalence	 has	 been	 linked	 to	 increased	 atopic	 sensitisation	 and	

urbanisation.107		

	

Asthma	 is	one	of	 the	most	 common	chronic	 childhood	diseases.108	 The	 International	

Study	of	Asthma	and	Allergies	in	Childhood	(ISAAC)	collected	data	from	more	than	700	

000	 school	 children	 from	 56	 countries	 (Figure	 3).108	 The	 results	 indicated	 that	 the	

difference	in	prevalence	of	asthma	in	children	between	countries	was	large.	However,	

on	average	about	14%	of	children	globally	were	likely	to	have	experienced	symptoms	

of	asthma	in	the	preceding	12	months.108		
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Figure	3:	Worldwide	prevalence	of	asthma	symptoms	in	13	to	14-year-olds	
Reproduced	from:	Global	variation	 in	the	prevalence	and	severity	of	asthma	symptoms:	phase	three	of	
the	International	Study	of	Asthma	and	Allergies	in	Childhood	(ISAAC)(2009).108	
This	high	prevalence	of	asthma	in	adults	and	children	across	the	world	manifests	in	a	

high	burden	of	disease.	The	burden	of	a	disease	 is	commonly	measured	by	Disability	

Adjusted	Life	Years	 (DALYs)	per	100	000	population.	A	DALY	 represents	 the	 loss	of	1	

year	 of	 healthy	 life.	 Asthma	 accounts	 for	 approximately	 1%	 of	 all	 DALYs	 lost,	which	

worldwide,	has	been	estimated	to	be	15	million	per	year.107	This	figure	is	similar	to	the	

DALYs	 lost	 due	 to	 diabetes107	 and	 represents	 a	 significant	 health	 issue	 requiring	

prioritisation.		

	

Much	of	the	burden	of	asthma	comes	from	disability,	especially	in	younger	age	groups,	

rather	 than	 years	 lost	 due	 to	 premature	 death.38	 Deaths	 attributed	 to	 asthma	 are	

relatively	 low	at	 less	 than	1%	of	all	deaths	 in	most	 countries,	 although	 there	 can	be	

difficulties	in	determining	death	rates	in	older	age	groups	due	to	confusion	with	other	

respiratory	diseases.38,107	However	deaths	from	asthma	are	significant	and	concerning	

because	in	most	instances	they	can	be	prevented	with	appropriate	medical	treatment.	

In	 developing	 countries,	 the	 issues	 with	 mortality	 may	 relate	 to	 under-diagnosis,	
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suboptimal	medical	 care	 and	 lack	 of	 access	 to	 high-quality,	 affordable	medicines.107	

However	 even	 in	 high-income	 countries,	 where	 people	 have	 access	 to	 high-quality	

healthcare,	mortality	rates	from	asthma	remain	unacceptably	high.	A	National	Review	

of	 Asthma	 Deaths	 in	 the	 United	 Kingdom	 in	 2014	 found	 that	 there	 were	 major	

preventable	 factors	 identified	 in	 the	 medical	 care	 of	 two-thirds	 of	 cases.43	 It	 also	

identified	 that	 patients	 did	 not	 call	 for	 or	 receive	medical	 assistance	 in	 45%	of	 fatal	

attacks.43		

	

The	prevalence	of	asthma	in	Australia	is	high	by	world	standards.109	Statistics	indicate	

that,	 for	 the	 year	 during	 2007	 to	 2008,	 more	 than	 two	 million	 people	 had	 current	

asthma	 (approximately	 10%	 of	 the	 population).	 In	 2014	 there	 were	 419	 deaths110	

(representing	0.3%	of	all	deaths	in	Australia)	due	to	asthma.	Australia	added	asthma	to	

its	list	of	National	Health	Priority	Areas	(NHPAs)	in	1999,27	and	the	mortality	rate	from	

asthma	 declined	 by	 45%	 between	 1997	 and	 2009.109	 However	 mortality	 rates	 have	

remained	 stable	 in	 recent	 years109	 and	 the	 number	 of	 deaths	 remains	 unacceptably	

high.		

	

The	disability	associated	with	asthma	relates	to	a	reduced	quality	of	life	not	only	due	

to	the	physical	effects	of	the	disease	but	also	psychological	and	social	effects.111	Poor	

asthma	 control	 predicts	 a	 poorer	 disease-specific	 quality	 of	 life	 and	 general	 health	

status,	independent	of	the	severity	of	disease.112	Poor	asthma	control	is	characterised	

by	daytime	respiratory	symptoms,	limitations	of	activities,	nocturnal	awakenings,	need	

for	 reliever	 medications	 and	 risk	 of	 exacerbations.42	 Socially	 and	 psychologically	

asthma	has	been	found	to	negatively	impact	on	career	development	and	be	a	source	

of	 embarrassment.113	Greater	 levels	 of	 absenteeism	 from	 the	workplace	 and	 school,	
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occur	 in	 patients	 with	 asthma.109	 It	 also	 stops	 participation	 in	 sports	 and	 leisure	

activities29	and	can	cause	patients	to	limit	their	sexual	activity.113	People	with	current	

asthma,	 have	 reported	 higher	 levels	 of	 psychological	 distress	 compared	 to	 those	

without	asthma.109		

	

In	Australia,	 in	 the	year	during	2007	to	2008,	15.6%	of	people	with	asthma	reported	

having	days	away	from	school	or	work	due	to	their	asthma.109	A	telephone	survey	of	

people	with	current	asthma	conducted	in	the	year	during	2003	to	2004,	reported	that	

14.3%	of	adults	and	21.4%	of	children	had	an	emergency	visit	to	a	general	practitioner	

(GP)	 in	 the	 preceding	 12	 months.29	 Emergency	 department	 (ED)	 presentations	 and	

hospitalisation	are	considered	 to	be	 indicators	of	poorly	 controlled	asthma.114	 In	 the	

same	survey,	8.5%	of	adults	and	15.1%	of	children	presented	at	a	hospital	ED	 in	 the	

preceding	 12	 months.29	 While	 in	 the	 year	 during	 2012	 to	 2013	 Australian	 statistics	

indicate	that	there	were	37	500	hospitalisations	due	to	asthma.115	

	

Costs	 associated	 with	 hospitalisations,	 ED	 presentations	 and	 emergency	 GP	 visits	

represent	 only	 part	 of	 the	 economic	 burden	of	 asthma.	Medications,	 in	 the	 form	of	

prescription	pharmaceuticals,	account	for	approximately	50%	of	the	total	expenditure	

related	 to	 asthma,	 in	 Australia:	 a	 total,	 which	was	 estimated	 at	 $655	million	 in	 the	

2008	to	2009	financial	year.115	However	this	figure	doesn’t	quantify	the	indirect	costs	

associated	with	asthma.	Indirect	costs	relate	to	lost	productivity	both	by	absenteeism	

and	 “presenteeism”	 (loss	of	 functional	 capacity	 at	work),	 as	well	 as	 costs	 associated	

with	travel,	waiting	times	and	years	 lost	to	premature	death.116	A	review	of	research	

seeking	 to	 quantify	 the	 economic	 burden	 of	 asthma	 found	 that	 indirect	 costs	

accounted	for	between	52	and	75%	of	overall	costs.116	
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Epidemiological	 studies	 demonstrate	 that	 asthma	 continues	 to	 be	 a	 significant	 and	

unresolved	health	issue.	Globally	 it	 is	the	cause	of	considerable	burden	to	individuals	

and	 at	 a	 societal	 level.	 Australia	 is	 no	 exception	 and	 needs	 to	 continue	 efforts	 to	

improve	asthma	management	to,	reduce	mortality,	improve	patient	health	and	reduce	

costs	associated	with	the	disease.			

1.5.3 Diagnosis	and	clinical	presentation	of	asthma		

Asthma	 can	 occur	 at	 any	 age,	 but	many	 patients	 are	 diagnosed	 in	 childhood.	 Some	

children	will	apparently	“grow	out”	of	their	asthma	and	enter	long	periods	of	apparent	

disease	 remission,	 with	 some	 relapsing	 in	 adulthood.117	 The	 classic	 symptoms	 of	

asthma	are	wheezing,	cough,	chest	tightness	and	dyspnoea.42,105,118	Although	asthma	is	

a	chronic	disease,	symptoms	generally	are	intermittent,	and	there	can	be	episodes	of	

acute	 exacerbations	 along	 with	 asymptomatic	 intervals.118	 Some	 patients	 with	

persistent	disease,	however,	can	have	daily	symptoms.118	Symptoms	are	often	worse	

at	 night	 or	 early	 in	 the	morning	 but	 can	 vary	 between	 patients	 and	 exacerbations,	

which	 increases	 the	 diagnostic	 challenge.105,118	 There	 is	 no	 single	 test	 to	 confirm	 a	

diagnosis	of	asthma;	diagnosis	is	made	based	on	patient	history,	physical	examination,	

considering	alternative	pathologies	and	using	lung	function	tests	to	document	variable	

airflow	limitation.105		

	

Patient	 history	 needs	 to	 be	 thorough	 given	 the	 variable	 nature	 of	 the	 clinical	

presentation	 of	 asthma.	 Considerations	 for	 diagnosis	 include	 the	 presence	 of	

symptoms	 in	 response	 to	allergens	and	 triggers,	 family	history	of	 asthma	and	atopic	

disease	 and	 recurrent	 symptom	 patterns.	 This	 information	 is	 balanced	 with	

information	that	tends	to	exclude	asthma	or	indicate	a	differential	diagnosis	(Table	1).			
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Table	1:	Clinical	features	relevant	to	suspected	diagnosis	of	asthma	in	patients	presenting	with	episodic	
symptoms		
	
Features	favouring	asthma	diagnosis		
	

Features	NOT	favouring	
asthma	diagnosis	

Potential	differential	
diagnoses	
	

• More	than	one	of	the	following	
symptoms:	

o Wheeze	
o Breathlessness	
o Chest	tightness	
o Cough	(with	or	without	

sputum)	
• If	the	symptoms	are:	

o Worse	at	night	or	early	in	
the	morning	

o Recurrent	or	seasonal		
o Triggered	by	exercise,	

cold	air,	irritants,	
medicines,	allergies,	viral	
infections,	laughter	

• History	of	atopic	disorder	(e.g.	
rhinitis,	atopic	dermatitis)	

• Family	history	of	asthma	or	
allergies	

• Symptom	onset	in	childhood	
• Widespread	wheeze	audible	on	

chest	auscultation		
• Unexplained	low	peak	expiratory	

flow	or	low	FEV1	
• Unexplained	eosinophilia	or	

raised	blood	IgE	levels	
• Symptoms	rapidly	relieved	by	a	

SABA	bronchodilator		

• Dizziness,	light-
headedness,	peripheral	
tingling	

• Isolated	cough	with	no	
other	respiratory	
symptoms	

• Chronic	sputum	
production	

• No	abnormalities	on	
examination	when	
patient	is	symptomatic	
(over	several	visits)	

• Vocal	disturbances		
• Symptoms	only	present	

during	upper	respiratory	
tract	infections	

• Significant	smoking	
history	(>20	pack-years)	

• Cardiovascular	disease	
• Normal	peak	expiratory	

flow	or	spirometry	
results	during	
symptomatic	episodes	
(for	repeated	tests)		
	

• Chronic	Obstructive	
Pulmonary	Disease	
(COPD)	

• Eosinophilic	bronchitis	
• Bronchiectasis	
• Cystic	fibrosis		
• Chronic	rhinosinusitis	
• Gastroesophageal	reflux	
• Obesity	
• Hyperventilation	and	

panic	attacks		
• Vocal	cord	dysfunction	
• Infections	
• Mechanical	obstruction	

(e.g.	tumours)	
• Medications	(e.g.	ACE	

Inhibitors)	
• Pulmonary	embolism	
• Cardiovascular	disease	

(chronic	heart	failure,	
pulmonary	
hypertension)		

Adapted	from	Australian	Asthma	Handbook	and	Diagnosis	of	asthma	in	adults105,119	
	

While	physical	examination	is	used	as	a	diagnostic	tool	in	asthma,	it	is	not	particularly	

sensitive,	due	to	the	variability	of	the	condition.42,119	Often	physical	examinations	may	

be	normal;	 therefore	an	absence	of	physical	signs	and	symptoms	does	not	exclude	a	

diagnosis.119	Several	examinations	may	be	necessary	to	detect	signs	and	symptoms	of	

asthma	and	even	then	detection	of	wheeze	does	not	exclude	conditions	such	as	COPD,	

congestive	heart	failure	and	pneumonia.119		

	

Lung	function	testing	provides	an	objective	measure	to	confirm	a	suspected	diagnosis	

of	 asthma.	 The	 results	 of	 lung	 function	 testing	 also	 allow	 for	 longitudinal	 disease	
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monitoring	 and	 have	 prognostic	 importance	 in	 asthma.120	 Measurements	 provide	

assessment	 of	 the	 severity	 of	 airflow	 limitations	 along	 with	 reversibility	 and	

variability.42	 The	 two	 most	 widely	 used	 testing	 methods	 are	 spirometry,	 and	 peak	

expiratory	 flow	 (PEF).42	 Spirometry	 is	 the	 preferred	 diagnostic	 tool,	 however,	 its	

reliability	 is	 determined	by	 the	use	of	 trained	and	 competent	 individuals	 to	 conduct	

tests	 and	 the	 use	 of	maintained	 and	 appropriately	 calibrated	 equipment.121	 It	 is	 an	

effort	 dependent	 test	 and	 currently	 has	 limited	 application	 in	 children	 of	 preschool	

age,122	which	increase	the	difficulty	of	confirming	a	diagnosis	of	asthma	in	this	cohort.	

The	results	of	spirometry	are	also	less	reliable	in	the	elderly	(>70	years).42	Ideally	the	

test	 is	 repeated	 multiple	 times	 and	 undertaken	 when	 the	 patient	 does	 not	 have	 a	

respiratory	infection.105			

	

Spirometry	measures	the	volume	and	the	speed	(flow)	of	air	that	can	be	inhaled	and	

exhaled.	The	most	commonly	used	spirometry	measures	include:42,119,120	

	FVC	 (Forced	 Vital	 Capacity):	 The	 maximum	 volume	 of	 air	 that	 can	 be	 expired	 (or	

inspired)	during	a	manoeuvre	of	maximal	effort.	

FEV1	(Forced	Expired	Volume	in	one	second):	The	volume	expired	in	the	first	second	of	

a	maximal	expiration	following	a	maximal	inspiration.			

FEV1/FVC:	A	ratio	providing	a	clinically	useful	measure	of	airflow	limitation.	

These	measurements	 can	also	be	 repeated	post	administration	of	 rapid-onset	beta2-

agonist	 bronchodilator,	 to	 assess	 response	 and	 reversibility	 of	 airflow	 limitation.	

Diagnostic	 criteria	 have	 been	 developed	 based	 on	 the	 results	 of	 spirometry	 testing	

(Table	2).			
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Table	2:	Diagnostic	criteria	based	on	spirometry	measures	
		
Indications	of	variable	airflow	beyond	the	range	seen	in	a	healthy	population		

• Increase	in	FEV1	of	at	least	200ml	and	12%	from	baseline	for	adults,	or	at	least	12%	from	baseline	
for	children,	10	to	15	minutes	after	the	administration	of	bronchodilator	
	

• Change	 in	 FEV1	 of	 at	 least	 20%	 with	 repeated	 measures	 (spirometry	 undertaken	 on	 several	
separate	visits)	over	time	
	

• Decrease	 in	 FEV1	 of	 at	 least	 200ml	 and	 12%	 from	 baseline	 after	 exercise	 (formal	 laboratory-
based	exercise	challenge	to	test	for	exercise-induced	bronchoconstriction)		
	

• Increase	 in	 FEV1	 of	 at	 least	 200ml	 and	 12%	 from	 baseline	 after	 a	 trial	 of	 4	 weeks	 or	 more	
treatment	with	an	inhaled	corticosteroid	
	

• Reduced	ratio	of	FEV1/FVC	based	on	normal	values	derived	from	population	studies		
o 0.85	in	people	aged	up	to	19	years	
o 0.80	in	people	aged	20-39	years		
o 0.75	in	people	aged	40-59	years		
o 0.70	in	people	aged	60-80	years		

(The	ratio	is	less	useful	in	children	because	normal	values	vary	considerably	with	age)	
		
Reproduced	from	the	Australian	Asthma	Handbook105		
	

Newer	methods	are	also	being	explored	for	diagnostic	testing	of	asthma.		It	has	been	

suggested	that	measurements	of	the	fraction	of	exhaled	nitric	oxide	(FENO)	may	be	a	

useful	non-invasive	marker	of	asthma	and	patient	responsiveness	to	anti-inflammatory	

therapy.123	FENO	has	been	shown	to	be	elevated	in	patients	with	asthma	and	vary	with	

disease	activity.	Other	biomarkers	have	also	been	identified	which	have	the	potential	

to	be	useful	 in	diagnostic	applications;	however,	 there	are	still	 issues	to	be	solved	 in	

determining	standardised	assessments	and	measurement	techniques.124		

	

Diagnosis	of	asthma	is	challenging,	particularly	in	the	primary	care	setting.125	It	is	often	

prompted	 by	 a	 patient	 presentation	 with	 respiratory	 symptoms	 and	 a	 multifaceted	

assessment	 is	 required.	 Assessment	 requires	 thoroughness	 and	 expertise	 by	 doctors	

and	 confirmation	 should	 include	 objective	 demonstration	 of	 airflow	 limitation	 using	

lung	 function	 testing.119,125	 Accurate	 diagnosis	 is	 essential	 for	 appropriate	 treatment	

and	drug	therapy	initiation.	Despite	the	importance	of	a	considered	diagnosis,	there	is	
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evidence	 that	 there	 is	 a	 lack	 of	 objective	 measurement	 of	 lung	 function.	

Epidemiological	 studies	 in	 Australia	 indicate	 that	 only	 52.9%	 of	 patients	 with	 self-

reported	asthma	have	ever	had	their	breathing	measured	by	a	doctor.126	

1.5.4 Triggers	for	asthma		

With	the	burden	of	chronic	diseases	escalating	globally,	 the	 importance	of	strategies	

focused	 on	 disease	 prevention	 and	 health	 promotion	 are	 increasing.127,128	 Asthma	

research	 continues	 to	 investigate	 potential	 primary	 preventative	 measures,	 with	 a	

focus	on	genetics,	phenotypes	and	allergic	 sensitisation	 (both	prenatally	and	 in	early	

childhood).42,129,130	 Several	 hypotheses	 have	 been	 postulated	 to	 explain	 the	 rising	

prevalence	 of	 asthma	 including	 increasing	 pollution,	 obesity,	 dietary	 changes,	 the	

hygiene	 effect,	 low	 levels	 of	 vitamin	 D,	 and	 early	 life	 exposure	 to	 paracetamol.131	

While	 causation	 remains	 unproven,	 the	 strongest	 association	 with	 asthma	

development	 relates	 to	 environmental	 tobacco	 smoke	 and	 house	 dust-mite	

exposure.131	 Current	 recommendations	 in	 Australia	 include	 exclusive	 breastfeeding	

during	 the	 first	 4	 to	 6	 months	 after	 birth	 and	 avoidance	 of	 tobacco	 smoke	 (both	

prenatally	and	postnatal	passive-smoke).42,129	

	

While	there	is	limited	and	conflicting	evidence	on	risk	factors	and	how	to	prevent	the	

development	 of	 asthma,	 secondary	 prevention	 is	 considered	 an	 important	 part	 of	

optimal	 asthma	 management.42,129	 Secondary	 prevention	 is	 the	 prevention	 of	

symptoms,	exacerbations	or	lung	function	deterioration	for	those	who	have	asthma.129	

A	 wide	 variety	 of	 factors	 (known	 as	 “triggers”)	 can	 increase	 asthma	 symptoms	 and	

precipitate	exacerbations.	Reducing	patient	exposure	to	trigger	factors,	where	possible,	

is	 an	 important	 secondary	 preventative	measure.	 	 Triggers	 vary	 between	 individuals	

and	 a	 person	 may	 be	 susceptible	 to	 multiple	 triggers.42,105,132	 Some	 triggers	 are	
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avoidable,	 but	 others	 are	 ubiquitous	 and	 can’t	 be	 avoided.42,105	 For	 this	 reason	 an	

individual	approach	is	required	to	identify	triggers	and	develop	avoidance	strategies.		

Types	 of	 trigger	 factors	 include	 allergens,	 airborne/environmental	 irritants,	 certain	

medicines,	 dietary	 triggers,	 respiratory	 infections,	 co-morbid	medical	 conditions	 and	

physiological	and	psychological	changes.105,132		

	

The	scientific	evidence	for	 triggers	and	causation	of	asthma	exacerbations	 is	variable	

and	may	depend	on	a	patient’s	previous	sensitisation	and	exposure.	Respiratory	tract	

viral	 infections	have	consistently	been	 found	to	be	 the	most	 frequent	culprit	 in	both	

adults	 and	 children.133,134	 A	 recent	 review	 from	 2014	 concluded	 that	 environmental	

trigger	exposures	with	sufficient	evidence	to	show	causation	of	asthma	exacerbation	

include:	 cat	 allergen	 in	 sensitised	 individuals;	 cockroach	 allergen	 in	 sensitised	

individuals;	 outdoor	 mould	 exposure	 in	 sensitised	 individuals	 and	 dampness	 or	

dampness-related	 agents	 in	 children.131	 A	 summary	 of	 common	 triggers	 is	 shown	 in	

(Table	3).		
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Table	3:	Summary	of	asthma	triggers			
	
Avoidable	triggers		
	

Unavoidable	triggers		

Always	avoid		
	

Do	not	avoid		

• Tobacco	smoke		 • Exercise		
• Laughter		

Avoid	or	reduce		
(Where	relevant	and	practical)		

Manage		

Allergens		
• Animal	allergens		
• Cockroaches	
• House	dust	mites	
• Moulds	
• Occupational	allergens		
• Pollens	
• Thunderstorms	(airborne	pollens,	moulds)	

	
Airborne/environmental	irritants		
• Cold/dry	air	
• Fuel	combustion	(nitrogen	dioxide-emitting	

gas	heaters)		
• Home	renovation	materials		
• Household	aerosols	
• Moulds	(airborne	endotoxins)	
• Occupational	irritants		
• Outdoor	industrial	and	traffic	pollution	
• Perfumes/scents/incense	
• Smoke	(e.g.	bushfires,	indoor	wood	fires)		
• Thunderstorms	(multiple	mechanisms)			
	
Certain	medicines	
• Aspirin	and	NSAIDs		
• Beta-blockers	
• Bee	products	(pollen,	propolis,	royal	jelly)	
• Echinacea	
	
Dietary	triggers		
• Food	chemicals/additives		
• Thermal	effects	(e.g.	cold	drinks)		
	

Certain	medicines	
• Aspirin	
• Anticholinesterases	and	cholinergic	agents	

	
Comorbid	medical	conditions	
• Allergic	rhinitis/rhinosinusitis	
• Gastro-oesophageal	reflux	disease	
• Nasal	polyposis	
• Obesity	
• Upper	airway	dysfunction	

	
Physiological	and	psychological	changes	
• Extreme	emotions	
• Hormonal	changes	(e.g.	menstrual	cycle)	
• Pregnancy	
• Sexual	activity	
	

Reproduced	from	the	Australian	Asthma	Handbook105		

To	effectively	manage	asthma,	patients	need	an	understanding	of	their	trigger	factors	

and	how	 they	 impact	on	 their	 asthma.	The	 relationship	between	 triggers,	 symptoms	

and	the	pathophysiology	of	asthma	is	shown	in	(Figure	4).	Health	professional	support	

is	essential.	For	instance,	data	from	2007-08	in	Australia	indicated	22.9%	of	adults	with	

asthma	continue	to	smoke109,	despite	evidence	that	smoking	increases	the	severity	of	

asthma	 symptoms,	 accelerates	 decline	 in	 lung	 function	 and	 impairs	 response	 to	
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inhaled	 corticosteroid	 medications.135	 The	 presence	 of	 co-morbidities	 can	 also	

compromise	asthma	management	and	is	associated	with	increased	disease	severity.136	

These	 complexities	 require	 a	 holistic	 approach	 to	 patient	 care	 to	 achieve	 optimal	

health	outcomes.136,137		

	

Figure	4	–	Clinical	symptoms	and	triggers	of	asthma:	The	relationship	to	pathophysiology		
Adapted	from	EPR-3	NAEPP	Guidelines	for	the	Diagnosis	and	Management	of	Asthma138	
		

(

Figure(5(–(Clinical(symptoms(and(triggers(of(asthma:(The(relationship(to(pathophysiology((
(
Adapted'from'EPR/3'NAEPP'Guidelines'for'the'diagnosis'and'Management'of'Asthma88(
'(

1.1.1 Management*of*asthma**

Currently(there(is(no(definitive(way(to(prevent(asthma(and(there(is(no(cure.(However(
for(the(vast(majority(of(people(with(asthma(the(clinical(manifestations(of(the(disease(
can(be(effectively(controlled(with(appropriate(treatments(currently(available.37(The(
high(burden(of(asthma(is(a(contradiction(to(this(statement(and(demonstrates(

(

Airway*
Inflammation**

Airway*
Hyper8responsiveness*

Airway*
Obstruction*

Symptoms:*
Wheeze*
Dyspnoea*

Chest*tightness*
Cough*

Triggers:*
Allergens*

Pollution/irritants*
Tobacco*smoke*

Certain*medicines*
Dietary*triggers*

Respiratory*infections*
Co8morbid*conditions*
Physiological*and*

psychological*changes***
*

Identified*risk*factors:*
Genetics**

Allergic*sensitisation**
Viruses*

Not*breastfeeding*
Pre*and*post8natal*tobacco*smoke*

exposure**
(



Chapter	1	

Kim	Watkins	 71	

1.5.5 Management	of	asthma		

Currently,	there	is	no	definitive	way	to	prevent	asthma,	and	there	is	no	cure.	However	

for	the	vast	majority	of	people	with	asthma,	the	clinical	manifestations	of	the	disease	

can	be	effectively	controlled	with	appropriate	treatments	currently	available.42,139	This	

was	 clearly	 highlighted	 by	 the	 large-scale,	 international	 Gaining	 Optimal	 Asthma	

Control	 (GOAL)	 study.	 The	 GOAL	 study	 found	 that	 guideline-defined	 asthma	 control	

could	be	achieved	and	maintained	for	patients	across	a	wide	range	of	severities,	using	

salmeterol/fluticasone	 combination	 drug	 therapy.139	 The	 high	 burden	 of	 asthma	 is	 a	

contradiction	 to	 these	 findings	 and	 demonstrates	 suboptimal	 management	 of	 this	

chronic	 disease.137	 Asthma	management	 remains	 a	 challenge	 because	 of	 its	 variable	

nature.	 It	 requires	 a	 patient-centred,	 individualised	 and	 flexible	 approach.137	

Management	 needs	 to	 be	 ongoing	 rather	 than	 intermittent	 and	 involve	 monitoring	

and	 treatment	 adjustment.105,128,137	 To	 achieve	 this,	 patients	 require	 strong	

partnerships	with	health	professionals	and	family	or	caregivers.42,140		

The	goals	for	successful	asthma	management	are	to:42			

• Achieve	and	maintain	symptom	control	

• Maintain	normal	activity	levels	(including	exercise)	

• 	Maintain	lung	function	(as	close	to	normal	as	possible)		

• Prevent	asthma	exacerbations	

• Avoid	adverse	effects	(from	medications)	

• Prevent	asthma	mortality		

Patients	 empowered	with	 knowledge,	 confidence	 and	 the	 skills	 to	 undertake	 guided	

self-management	of	their	asthma	are	most	 likely	to	attain	these	goals.42	Guided	self-

management	 entails	 patients	 taking	 an	 active	 part	 in	 the	 management	 of	 their	

condition	guided	and	supported	by	health	professionals.	Written	asthma	action	plans	
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are	 an	 invaluable	 tool	 in	 self-management	 and	 have	 proven	 benefits.	 The	 use	 of	

written	 asthma	 action	 plans	 has	 been	 demonstrated	 to	 increase	 quality	 of	 life,	

decrease	nocturnal	symptoms,	unscheduled	GP	visits,	ED	presentations,	hospitalisation	

and	 days	 off	 work	 or	 school.141,142	 Nevertheless,	 low	 levels	 of	 patient	 ownership	 of	

written	 asthma	 action	 plans	 remain	 an	 issue.	 This	 is	 despite	 global	 and	 localised	

asthma	 guidelines	 recommending	 their	 use42,105,143	 and	 strong	 evidence	 that	 self-

management	 utilising	 written	 asthma	 action	 plans	 can	 improve	 outcomes.109,142	

Written	 asthma	 action	 plans	 have	 been	 recommended	 in	 guidelines	 in	 Australia	 for	

over	20	years,	yet	in	a	National	Survey	in	2007-2008	less	than	a	quarter	of	Australians	

with	current	asthma	reported	possession	of	one.109			

	

The	primary	measure	of	asthma	management	is	asthma	control;	which	is	a	measure	of	

control	 of	 the	 manifestations	 of	 the	 disease.42	 In	 addition	 to	 assessment	 of	 clinical	

symptoms,	 asthma	 control	 assessment	 requires	 evaluation	 of	 future	 risk	 of	

exacerbations,	lung	function	decline	and	safety	of	treatment.42	A	number	of	tools	have	

been	 developed	 and	 validated	 to	 quantify	 asthma	 control	 and	 thus	 support	 clinical	

decision-making.144	Utility	in	clinical	practice	requires	that	they	are	concise	and	easy	to	

administer	 to	patients.144	A	useful	validated	tool	 is	 the	Asthma	Control	Test	 (Asthma	

Score).145	 It	 is	 a	5-question	 tool	easily	 administered	and	appropriate	 for	people	with	

asthma	aged	over	12	years.145	The	characteristics	of	asthma	control	are	described	 in	

Table	4.42,105		
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Table	4:	Characteristics	of	asthma	control				
	
Good	control	
	

Partial	control	 Poor	control	(Uncontrolled)	

ALL	of	the	following	measures	
present:		
	
• Daytime	symptoms	≤	2	

days	per	week		
• Need	for	reliever	≤	2	days	

per	week	*	
• No	limitation	of	activities		
• No	symptoms	during	the	

night	or	on	waking		

ANY	one	of	the	following	
measures	present:		
	
• Daytime	symptoms	>	2	

days	per	week		
• Need	for	reliever	>	2	days	

per	week	*	
• Any	limitation	of	activities		
• Any	symptoms	during	the	

night	or	on	waking	

THREE	or	more	of	the	following	
measures	present:		
	
• Daytime	symptoms	>	2	

days	per	week		
• Need	for	reliever	>	2	days	

per	week	*	
• Any	limitation	of	activities		
• Any	symptoms	during	the	

night	or	on	waking	
*Does	not	include	SABAs	taken	prophylactically	before	exercise	
Adapted	from	the	Global	Strategy	for	Asthma	Management	and	Prevention	(GINA)	and	Australian	
Asthma	Handbook42,105	
	
The	asthma-control	management	cycle	shown	in	Figure	5	demonstrates	the	continual	

assessment,	monitoring	and	therapy	adjustments	required	to	maintain	symptom	

control	due	to	the	variability	of	asthma.	

		

Figure	5	–	Control-based	asthma	management	cycle	
	
Reproduced	with	permission	from	the	Global	Strategy	for	Asthma	Management	and	Prevention	2015©	
(GINA)42		
	



Chapter	1	

The	Implementation	of	Asthma	Guidelines	to	Community	Pharmacy	74	

1.5.6 Pharmacological	treatment	of	asthma		

Medication	is	the	mainstay	of	asthma	management.	Medication	administration	can	be	

oral,	parenteral	or	 inhaled,	but	 inhaled	 is	the	preferred	delivery	method	because	the	

localised	drug	deposition	allows	for	the	use	of	the	lowest	effective	dose	for	treatment	

and	 a	 reduced	 risk	 of	 systemic	 side	 effects.42,105,146	 Inhaled	 medications	 can	 be	

delivered	 directly	 into	 the	 bronchial	 tree	 using	 pressurised	 metered-dose	 inhalers	

(pMDIs),	 breath-actuated	 MDIs,	 dry	 powder	 inhaler	 (DPIs),	 soft	 mist	 inhalers	 and	

nebulised	 or	 “wet”	 aerosols.42	 The	 advantages	 of	 inhaled	 drug	 administration	 from	

pMDIs	can	be	further	enhanced	by	the	use	of	spacers.	There	are	two	main	classes	of	

medications	 used	 to	 treat	 asthma:	 relievers	 (also	 called	 rescue	 medication)	 and	

preventers	(also	called	controllers).42,105,146	

	

Reliever	medications	are	used	for	rapid	relief	of	acute	asthma	symptoms.	They	are	also	

used	 prophylactically	 to	 prevent	 exercise-induced	 asthma.	 Relievers	 include	 short-

acting	beta2	agonists	(SABAs),	which	have	a	rapid	onset	of	action	(5-15	minutes)	but	a	

short	 duration	 of	 action	 (3-6	 hours).	 	 They	 relax	 bronchial	 smooth	 muscle	 by	

stimulating	 beta2	 adrenoreceptors	 and	 thus	 ease	 bronchoconstriction.	 However,	

SABAs	should	not	be	used	regularly	as	monotherapy,	because	of	the	increased	risk	of	

asthma	 exacerbations	 and	 asthma-related	 death.146,147	 This	 issue	 first	 became	

apparent	in	epidemiological	studies	of	the	drug	isoprenaline	and	subsequently	fenterol,	

both	of	which	are	no	longer	in	use	for	asthma.147-151	It	continues	to	be	of	concern	for	

salbutamol.	Frequent	use	of	a	SABA,	with	or	without	an	inhaled	corticosteroid	(ICS),	is	

an	 indication	 of	 poorly	 controlled	 asthma	 requiring	 intervention	 and	 therapy	

adjustment.42,105,143	Rapid-onset	long-acting	beta2	agonists	(LABAs)	can	also	be	used	as	

reliever	medications.	However,	 all	 LABAs	 (rapid	onset	 or	 not)	 are	 contraindicated	 as	
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monotherapy	and	should	only	be	administered	as	combination	therapy	with	ICS	due	to	

potential	patient	safety	issues.42,105,138,152,153		

	

Preventer	medications	include	inhaled	corticosteroids	(ICS),	which	are	the	first	line	and	

most	 effective	 maintenance	 treatment	 for	 asthma.42,105	 ICS	 reduce	 airway	

inflammation	and	control	symptoms,	but	they	also	improve	longer-term	outcomes	by	

reducing	 lung	 function	 decline,	 the	 risk	 of	 exacerbations	 and	 risk	 of	 death	 due	 to	

asthma.42,105,154	 Initiation	 of	 ICS	 for	 asthma	 is	 recommended	 in	 adult	 patients	

experiencing:	asthma	symptoms	twice	a	month	or	more,	or	night	waking	once	or	more	

in	 the	previous	month,	or	with	one	or	more	 risk	 factors	 for	exacerbations.42,105	Dose	

adjustments	are	based	on	assessment	of	control	and	therapy	is	stepped	up	and	down	

as	needed.42,105,138	LABAs	represent	an	effective	adjunct	to	ICS	therapy,	where	asthma	

control	 cannot	 be	 achieved	 with	 ICS	 alone.	 The	 combination	 of	 ICS	 and	 LABAs	

represents	 gold	 standard	 therapy	 for	 management	 of	 persistent	 asthma.42,105,143	 A	

Cochrane	 review	of	 77	 RCT	 studies	 and	 21	 248	 patients	 assessed	 the	 benefit	 of	 the	

addition	 of	 LABA	 to	 asthma	 therapy.	 The	 review	 concluded	 that	 the	 combination	

reduced	the	rate	of	exacerbations	requiring	oral	steroids,	improved	lung	function	and	

symptoms,	 and	marginally	 decreased	 the	 use	 of	 SABAs.	However,	 the	 benefits	were	

less	 conclusive	 for	 children.	 Concerns	 about	 the	 safety	 of	 LABAs	 were	 not	 totally	

ameliorated	by	 the	 review,	but	 the	absence	of	between-group	differences	 in	 serious	

adverse	events	and	withdrawal	rates	provided	some	reassurance.155	What	is	less	clear	

is	how	 to	 step	down	 from	 ICS/LABA	combination	 therapy	when	asthma	 is	 stabilised.	

There	is	limited	research	on	this	subject.156	Therefore,	before	therapy	is	stepped	up	it	

is	 important	 that	 health	 professionals	 assess	 the	 impact	 of	 adherence	 (including	
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inhaler	technique),	trigger	exposure	and	comorbidities.	The	aim	is	always	to	titrate	to	

the	lowest	effective	dose.42		

Figure	 6	 shows	 the	 stepped	 approach	 to	 asthma	 management	 in	 adults.	 A	 similar	

approach	is	used	with	children.105	

Medication		 Step	1	
è  

Step	2	
è  

Step	3	
çè  

Step	4	
çè  

Step	5	
 

Reliever		 As-needed	SABA	for	symptom	relief		
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preventer	
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ICS	add	LABA	
Or		
Start	low	dose	
ICS/eformoterol	
maintenance/reliever	
therapy*	

Increase	to	
Medium/high-	dose	
ICS	and	continue	
LABA	
Or		
Continue	
ICS/eformoterol	
maintenance/reliever	
therapy	but	with	
higher	maintenance	
dose*		

Refer	to	
specialist	
for	add-on	
treatment	
e.g.	IgE		
	
	
	
	
	
	
	
	
	

  
   
    

     

Figure	6	–	Stepped	approach	to	medication	management	of	asthma	in	adults		
NB	Consider	stepping	down	if	symptoms	controlled	for	3	months	and	low	risk	of	exacerbation	
Ceasing	ICS	not	advised	due	to	an	increased	risk	of	flare-up	
*	SABA	not	required	if	using	ICS/eformoterol	maintenance	plus	reliever	therapy	
	
Adapted	from	Global	Strategy	for	Asthma	Management	and	Prevention,	Australian	Asthma	Handbook	
and	Therapeutic	Guidelines42,105,146		
	
	
Despite	 the	benefits	of	 regular	 ICS,	medication	adherence	 remains	 an	 issue.	A	novel	

solution	 to	 poor	 adherence	 to	 ICS	 and	 intermittent	medication-use	 that	 is	 driven	 in	

response	 to	 symptoms	was	 the	 introduction	 of	 the	 Single	 combination	 budesonide-

eformoterol	inhaler	maintenance	and	reliever	therapy	(SMART)	regimen.	The	rationale	

is	 that	 the	 patient	 in	 effect	 titrates	 the	 dose	 of	 ICS	 in	 accordance	with	 beta-agonist	

dosing.157	Two	large	clinical	trials	(COMPASS	and	COSMOS)	have	investigated	the	use	

of	 maintenance/reliever	 therapy.	 They	 compared	 SMART	 with	 fixed-dose	 ICS/LABA	

combinations	plus	“as	required”	SABA.158,159	Both	trials	 indicated	the	SMART	regimen	

could	achieve	similar	symptom	control	and	greater	reductions	in	severe	exacerbations,	

compared	 to	medium	or	 high	dose	 fixed	 therapy.160	 This	was	 achieved	with	 a	 lower	
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overall	 steroid	 load	 from	 SMART.	 There	 remains	 further	 scope	 for	 research	 to	

determine	 the	 benefit	 of	 the	 SMART	 regimen	 for	 adults	 with	 intermittent	 and	mild	

asthma.157		

	
Treatment	 of	 children	 with	 ICS	 is	 dependent	 on	 age	 and	 the	 persistency	 of	

symptoms.161	Fluticasone	is	an	ICS	that	is	indicated	from	1	year	of	age	if	necessary.	The	

majority	 of	 children	 tend	 to	 experience	 infrequent	 intermittent	 symptoms	 (<	 4-6	

weekly)	 and	 do	 not	 require	 preventative	 therapy.161	Where	 asthma	 is	 frequent	 but	

intermittent	 and	mildly	 persistent	 then	 a	 non-steroid	 preventer	may	 be	 used	 as	 an	

alternative	 to	 low-dose	 ICS.161	Many	of	 the	 concerns	 around	 steroid	use	 in	 children,	

relate	to	growth	suppression	from	ICSs.162-164	Confounding	the	issue	is	the	recognition	

that	 asthma,	 as	 a	 chronic	 disease,	 can	 suppress	 growth	 independent	 of	 drug	

therapy.162	Also	fear	of	ICS	and	consequent	under	treatment	resulting	in	poor	control	

and	exacerbations	can	lead	to	periodic	treatment	with	oral	corticosteroids,	which	may	

pose	a	greater	risk.162	Long-term	studies	have	found	that	ICS	has	undetectable	effects	

on	adult	height,	despite	detectable	slowing	of	growth	in	pre-pubescent	children.162	A	

more	recent	meta-analysis	 indicates	a	difference	 in	growth	effects	 from	different	 ICS	

drugs,	requiring	consideration	of	the	choice	of	drug	and	more	research	on	newer	drugs.	

It	also	found	that	the	most	pronounced	effects	on	vertical	height	occur	in	the	first	year	

of	treatment.164	Current	recommendations	are	that	a	minimally	effective	dose	of	ICS	is	

appropriate	in	children	with	asthma.163	

	

Other	 medications	 used	 as	 adjuncts	 in	 asthma	 treatment	 or	 as	 steroid-sparing	

medications	 include	 chromones,	 leukotriene	 receptor	 antagonists	 (LTRAs),	

anticholinergic	agents,	methylxanthines	and	anti-immunoglobulin.			One	of	the	newer	
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treatment	options	for	asthma	is	omalizumab,	which	 is	a	humanised	monoclonal	anti-

immunoglobulin	 (anti-IgE)	 biologic	 agent.165	 In	 Australia,	 it	 is	 approved	 for	 use	 in	

moderate	to	severe	allergic	asthma	in	patients	who	have	raised	IgE	levels	and	have	not	

managed	to	control	their	condition	with	ICSs.105	However,	its	therapeutic	benefit	is	yet	

to	be	 fully	elucidated	 regarding	which	patients	are	best	 suited	 to	 treatment	and	 the	

optimal	time	to	initiate	the	drug.166	For	instance,	there	is	a	lack	of	understanding	of	the	

beneficial	 effects	 that	 have	 been	 observed	 in	 patients	 with	 non-allergic	 asthma	

phenotypes	when	 treated	with	omalizumab.	 There	 is	 also	 interest	 in	 the	 capacity	 of	

this	drug	class	to	reduce	long-term	structural	changes	in	the	lung.167	It	is	predicted	that	

more	 drugs	 in	 this	 class	 will	 become	 available	 for	 the	 treatment	 of	 asthma.165,168	

Meanwhile,	further	studies	are	required	to	indicate	the	long-term	comparative	safety	

and	 the	 cost-benefit	of	omalizumab.166	 Studies	are	also	 required	 to	provide	a	better	

understanding	of	the	pathophysiology	underlying	refractory,	severe,	persistent	asthma	

to	target	treatments	appropriately.	

Table	5	outlines	the	different	medications	currently	used	to	treat	asthma.			
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Table	5:	Medications	to	treat	asthma				
	
Treatment	type	
	

Pharmacological	class		 Drugs	available		

Reliever		 Short-acting	beta2	agonists	(SABAs)	 Salbutamol	
Terbutaline	

Rapid	onset	long-acting	beta2	agonists	(LABAs)		 Eformoterol	*	
Preventer		 Inhaled	corticosteroids	(ICS)		 Beclomethasone	

Budesonide	
Ciclesonide	
Fluticasone	propionate	
Fluticasone	furoate	
Mometasone	
Triamcinolone	

Long-acting	beta2	agonists	(LABAs)*	 Eformoterol*	
Salmeterol*	
Vilanterol*	

Cromones	 Cromoglycate	
Nedocromil		

Leukotriene	receptor	antagonist	(LTRA)	 Montelukast	
Other	
preventers	used	
as	add-on	
treatments	

Anticholinergic	agents		 Ipratropium	bromide	
Tiotropium	bromide	

Anti-immunoglobulin	E	(anti-!gE)	 Omalizumab	
Methylxanthines	 Aminophylline	

Theophylline		

Acute	asthma	
treatments	

Oral	corticosteroids	 Prednisolone		
Short-acting	beta2	agonists	(SABAs)	 Salbutamol	
Anticholinergic	agents	 Ipratropium	
Oxygen	therapy		 Oxygen	
Intravenous	medications		 Magnesium	sulphate	

Salbutamol	
Aminophylline	

Used	in	combination	with	an	ICS:	(monotherapy	contraindicated)		
Adapted	from	Therapeutic	guidelines146	

1.5.7 Patients	at	increased	risk	of	asthma	exacerbations		

There	 is	 increasing	 recognition	 that	management	 of	 asthma	 needs	 to	 address	more	

than	 control	 of	 day-to-day	 symptoms.169	 Chronic	 disease	 management	 involves	

reducing	 future	 risk	of	negative	health	outcomes	and	 this	approach	 is	 important	but	

underutilised	in	asthma.169	Patients	with	asthma	are	susceptible	to	subacute	or	acute,	

abrupt	 deteriorations	 in	 symptoms	 and	 lung	 function.169,170	 It	 is	 recognised	 that	

asthma	 exacerbations	 and	 airway	 damage	 are	 less	 likely	 in	 patients	 with	 well-

controlled	 asthma	 symptoms.170,171	 However,	 even	 patients	 with	 mild	 or	 well-
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controlled	 asthma	 can	 experience	 exacerbations.172	 The	 burden	 associated	 with	

asthma	exacerbations	is	significant	to	the	patient	and	health	care	system,	but	could	be	

reduced	by	early	identification	and	intervention	of	patients	at	risk.		Table	6	shows	risk	

factors	that	have	been	associated	with	poor	asthma	outcomes	and	exacerbations.	

Table	6:	Risk	factors	for	poor	asthma	outcomes	and	exacerbations			
			
Type	of	risk	factor		
	

Risk	factor		

Risk	factors	for	
exacerbation	that	
are	modifiable		

• Uncontrolled	asthma	symptoms	
• High	SABA	use	(>	2	canisters	per	month)	
• Inadequate	ICS	(not	prescribed,	poor	adherence,	poor	inhaler	technique)		
• Low	FEV1		(<60%	of	predicted)		
• Major	psychological	or	socioeconomic	issues		
• Exposure	to	triggers	(esp	smoking	or	allergens)	
• Presence	of	co-morbidities	(e.g.	obesity,	rhinitis,	confirmed	food	allergy)	
• Sputum	or	blood	eosinophilia		
• Pregnancy	

Risk	factors	for	
exacerbation	based	
on	previous	history		

• Intubated	or	admission	to	intensive	care	unit	for	asthma	(ever)	
• Severe	exacerbations	in	the	previous	12	months	(any)	
• Hospitalisation	for	asthma	in	the	previous	12	months	(2	or	more)	
• ED	presentations	for	asthma	in	the	previous	12	months	(3	or	more)		
• Hospitalisation	or	ED	visit	in	past	month	
• History	of	delayed	presentation	to	hospital		
• History	of	sudden-onset	acute	asthma	
• Presence	of	comorbidities	(other	chronic	lung	diseases,	cardiovascular	

disease)	
Risk	factors	for	
airways	remodelling	
and	fixed	airflow	
limitation	

• Severe	exacerbation	in	patient	not	taking	ICS	
• Exposure	to	tobacco	smoke,	noxious	chemicals,	occupational	exposures	
• Low	initial	FEV1,		
• Chronic	mucous	hypersecretion	
• Sputum	blood	eosinophilia	

Risk	factors	for	
medication	side	
effects		

• Systemic	side	effects		
o Frequent	oral	corticosteroids	
o High	dose	and	or	potent	ICS	used	long	term	
o Concomitant	use	of	medications	that	inhibit	P450	

• Local	side	effects		
o High	dose	or	potent	ICS		
o Poor	inhaler	technique	

Adapted	from	Global	Strategy	for	Asthma	Management	and	Prevention	and	Australian	Asthma	
Handbook42,105	
	

1.5.8 Current	issues	in	asthma	management		

In	1999	“Asthma”	was	added	to	a	list	of	National	Health	Priority	Areas	(NHPAs)	due	to	

the	significant	burden	it	represented	to	the	Australian	community.	The	NHPA	initiative	

was	developed	in	response	to	the	World	Health	Organisation’s	global	strategy	“Health	

for	 all	 by	 the	 year	 2000”.	 Currently,	 nine	 NHPAs	 are	 the	 subject	 of	 targeted	
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programmes	 by	 Commonwealth	 and	 State	 and	 Territory	 governments,	 non-

government	 organisations,	 health	 experts,	 clinicians	 and	 patients	 to	 reduce	 disease	

burden.27	 Despite	 the	 various	 programmes,	 initiatives	 and	 substantial	 research	

designed	 to	 improve	 asthma	 management,	 many	 issues	 remain	 unresolved	 and	

require	further	attention.109	Asthma	management	 issues	relate	to	the	patient,	health	

professionals	 and	 the	 health	 system	 and	 result	 in	 poorer	 health	 and	 economic	

outcomes.173		

	

Patient-related	asthma	management	issues:	

Patient	 issues	 include	 inappropriate	 use	 of	 asthma	 medications,	 poor	 perceptions,	

beliefs	and	behaviours	around	asthma	control,	poor	knowledge	influencing	behaviour,	

and	 poor	 engagement	 with	 self-management.173,174	 Inappropriate	 use	 of	 asthma	

medications	 encompasses	 underuse	 of	 preventer	 medications,	 overuse	 of	 reliever	

medications	 and	 inappropriate	device	 technique.	Non-adherence	 to	drug	 treatments	

can	 be	 intentional	 and	 unintentional,	 and	 it	 can	 be	 difficult	 to	 comprehend	 the	

issues.175,176	Intentional	behaviours	around	poor	medication	adherence	are	a	complex	

mix	 of	 perceptions,	 attitudes	 and	 beliefs,	 which	 are	 often	 underpinned	 by	 a	 lack	 of	

knowledge:	social	factors	can	also	play	a	role.173,175,177			

Adherence	rates	to	asthma	medication	regimens	have	been	found	to	be	as	low	as	50%,	

and	 research	 has	 demonstrated	 the	 significant	 challenges	 associated	with	 improving	

patient	 compliance.177,178	 An	 Australian	 cross-sectional	 web-based	 survey	 of	 2686	

patients	 with	 asthma,	 from	 2012,	 reported	 that	 43%	 of	 patients	 using	 a	 preventer	

medication	were	compliant	with	directions	 less	than	five	times	a	week,	and	31%	less	

than	 once	 a	 week.	 A	 significant	 proportion	 of	 these	 patients	 had	 uncontrolled	

asthma.30	 In	 a	 	 	 study	by	 Sawyer	 and	 Fardy	 in	 2003,	 37%	of	 adults	 reported	using	 a	
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reliever	 medication	 more	 than	 four	 times	 in	 the	 previous	 week.179	 While	 in	 a	

pharmacy-based	survey	of	patients	considered	at	risk	of	poor	asthma	outcomes,	49%	

of	 concession	 patients,	 obtaining	 SABAs	 on	 prescription,	 had	 quantities	 dispensed	

equivalent	to	daily	use.14	A	data-mining	study	by	Bereznicki	and	colleagues	confirmed	

the	 suboptimal	medication	 use	 identified	 in	 these	 self-report	 studies.	 The	 algorithm	

created	 for	 the	 data-mining	 programme	 identified	 patients	 who	 had	 received	 3	 or	

more	SABA	supplies	in	the	preceding	six	months.	These	criteria	indicated	a	suspected	

usage	of	3	or	more	inhalations	per	day	of	reliever	medication.	 In	total,	2449	patients	

were	 initially	 identified	 from	 42	 pharmacies	 as	 potentially	 meeting	 the	 inclusion	

criteria	 for	 guideline-based	 overuse	 of	 SABAs.180	 Clearly	 there	 are	 significant	 issues	

around	the	quality	use	of	medicines	in	asthma.		

	

Asthma	 medication	 adherence	 issues	 also	 include	 suboptimal	 dosing	 due	 to	 poor	

inhaler	technique.	Inhaler	devices	provide	drug	delivery	directly	into	the	lumen	of	the	

airways.	 This	 delivery	 method	 has	 the	 advantages	 of	 reducing	 the	 systemic	 dose,	

achieving	more	rapid	bronchodilation	and	providing	an	enhanced	duration	and	effect	

compared	with	oral	treatments.	However,	incorrect	delivery	of	the	medication	reduces	

effectiveness	 of	 the	 drug,	 increases	 side	 effects	 and	 increases	 costs	 associated	with	

wasted	treatments.181-183	Poor	inhaler	technique	is	a	significant	cause	of	poor	asthma	

control182-187	 and	 has	 been	 estimated	 to	 be	 a	 problem	 in	 up	 to	 90%	 of	 patients,	

depending	on	the	device.15,181,184	Contributing	to	the	issue	is	the	inadequate	technique	

of	health	professionals	and	suboptimal	 levels	of	patient	device	demonstration.	 It	has	

been	 estimated	 that	 only	 15-69%	 of	 health	 professionals	 across	 all	 disciplines	 can	

appropriately	 demonstrate	 inhaler	 devices.181	 In	 a	 small	 intervention	 study	 in	

community	 pharmacy	 the	 statistics	were	 even	poorer.	 Results	 indicated	 that	 87%	of	
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pharmacists	 could	not	correctly	demonstrate	a	 turbuhaler	device	and	94%	could	not	

demonstrate	 a	 diskhaler	 device	 prior	 to	 the	 intervention.188	 The	 unwillingness	 of	

health	 professionals	 to	 provide	 device	 counselling	 may	 be	 associated	 with	 the	

observed	 lack	 of	 skills.	 It	 could	 also	 be	 attributed	 to	 unsupported	 remuneration	

pathways.	 Regardless	 of	 the	 reason,	 it	 remains	 a	 major	 issue	 in	 current	 asthma	

management.	 Studies	 confirm	 that	 up	 to	 25%	 of	 patients	 have	 never	 received	 any	

device	 technique	 training,	 while	 the	 vast	 majority	 only	 received	 instruction	 upon	

initiation	of	 therapy.189	 This	 is	 consistent	with	 the	 community	pharmacy	 research	by	

Schneider	and	colleagues.	They	 found	that	 in	160	patient	presentations	 requesting	a	

non-prescription	SABA,	no	patients	were	offered	inhaler	device	counselling.40	However,	

with	 no	 additional	 funding	 for	 device	 demonstration,	 there	 is	 little	 incentive	 for	

community	pharmacists	to	provide	the	service.	

	

Key	to	appropriate	asthma	management	 is	 the	achievement	of	good	asthma	control.	

However,	 patient	 beliefs,	 perceptions	 and	 behaviours	 can	 be	 a	 significant	 barrier	 to	

achieving	 optimum	 control.	 	 Patients	 do	 not	 necessarily	 follow	 health-professional	

advice;	rather	they	are	guided	by	their	own	common-sense	beliefs.173,190	For	instance,	

patients	can	have	beliefs	about	the	seriousness	of	asthma;	what	is	normal	respiratory	

function;	 the	 necessity	 of	medication;	 the	 safety	 of	medications;	 and	 their	 ability	 to	

impact	 on	 their	 own	 health;	 all	 of	which	 can	 undermine	management.173,175,191-193	 A	

postal	 survey	 conducted	 in	 Australia	 found	 that	 65%	 of	 participants	 with	 asthma	

considered	any	form	of	regular	treatment	as	“bad”.194	This	is	consistent	with	a	review	

that	 identified	 40-70%	 of	 patients	 were	 uncomfortable	 using	 ICSs	 long-term.	 In	 the	

same	 review	 at	 least	 50%	 of	 patients	 refused	 to	 adhere	 to	 increased	 doses	 of	 ICS	

prescribed	 by	 their	 doctors	 due	 to	 concerns	 about	 the	 possibility	 of	 side	 effects.193	
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Patients	are	known	to	display	asthma	acceptance	rather	than	strive	for	good	asthma	

control.113,126,173,193,195-197	This	can	lead	to	patients	under-reporting	their	symptoms	and	

severity,	resulting	in	inappropriate	management.193	

	

It	is	well	documented	that	patient	perceptions	of	asthma	control	are	incongruent	with	

actual	asthma	control.29,113,126,191,195-200	 In	an	observational	study	by	Laforest	 in	2007,	

even	patients	who	were	highly	symptomatic	did	not	perceive	that	it	was	indicative	of	

poor	disease	control.191	These	beliefs	and	perceptions	in	turn	shape	patient	behaviours.	

For	instance,	patients	who	perceive	their	asthma	to	be	an	intermittent	acute	condition,	

rather	than	a	chronic	condition,	are	unlikely	to	use	regular	preventer	medications.	This	

perception	 has	 been	 called	 the	 “no	 symptoms,	 no	 asthma”	 illness	 perception.201	

Understanding	 and	 influencing	 patient	 perceptions,	 beliefs	 and	 behaviours	 about	

asthma	represents	a	challenge	 for	health	professionals	but	 is	an	 important	aspect	of	

good	clinical	care.	

		

Lack	 of	 patient	 knowledge	 can	 also	 underpin	 behaviours	 that	 interfere	with	 optimal	

asthma	management	and	worsen	outcomes.202	A	structured	review	of	patient	asthma	

surveys	found	that	patients	had	inadequate	knowledge	about	the	underlying	causes	of	

asthma	and	treatment	options.	Particularly,	there	was	a	 lack	of	understanding	of	the	

inflammatory	 aetiology	 of	 asthma	 and	 limited	 knowledge	 of	 correct	 drug	 usage.193	

Patient	knowledge	is	crucial	given	the	high	degree	of	self-management	necessary,	due	

to	the	variability	of	asthma.	Targeting	patient	education	appropriately	can	be	difficult	

and	requires	a	patient-centred,	tailored	approach.202	Improvements	in	patient	asthma	

knowledge	were	achieved	as	part	of	an	 intervention	study	 involving	a	structured	six-

month	intensive	asthma	service	implemented	in	community	pharmacies	in	the	Eastern	
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states	 of	 Australia.	 The	 educational	 interventions	were	 targeted	 to	 individual	 needs	

and	 involved	 three	 or	 four	 patient	 visits	 over	 the	 six	month	 period	 of	 the	 research.	

Encouragingly	 the	 knowledge	 gains	 achieved	 over	 6	 months	 were	 retained	 at	 12	

months.202	 Similarly,	 a	 review	 of	 school-based	 asthma	 education	 programmes	

demonstrated	 improvements	 in	 knowledge	 in	 7	 out	 of	 10	 studies.	 However,	

improvements	 in	 the	 results	 of	 other	 outcome	measures	 were	 less	 compelling.	 For	

example,	 improvements	in	quality	of	life	(4	of	8	studies)	and	reduced	absenteeism	(5	

of	 17	 studies).203	 This	 demonstrates	 the	 complexities	 of	 asthma	 management	 and	

indicates	that	knowledge	is	only	one	of	the	relevant	factors.			

	

There	 is	 strong	 evidence	 of	 the	 benefits	 to	 health	 if	 asthma	 patients	 engage	 in	

supported	 self-management.142	 This	 requires	 patients	 to	 take	 responsibility	 for	 their	

health,	make	 informed	 decisions,	 and	 engage	 in	 healthy	 behaviours.	 In	 asthma,	 this	

entails	adherence	to	medication	regimens,	avoidance	of	trigger	factors	where	possible,	

monitoring	 and	 managing	 the	 variability	 of	 the	 condition	 and	 managing	 emotional	

wellbeing.	Essential	elements	in	achieving	proactive	self-management	include	the	use	

of	a	written	asthma	action	plan	and	regular	medical	review.142,204	A	National	Review	of	

Asthma	Deaths	from	the	UK	in	2014	highlighted	the	importance	of	improving	asthma	

self-management.	It	found	that	45%	of	people	who	died	from	asthma	did	not	ask	for	or	

receive	 any	medical	 assistance	 in	 their	 final	 attack.	Of	 those	who	died,	 77%	did	 not	

have	 a	 personal	 asthma	 action	 plan,	 which	 would	 have	 provided	 details	 on	 how	 to	

recognise	and	respond	to	worsening	asthma.	Overall	asthma	management	was	found	

to	 be	 unsatisfactory	 in	 84%	 of	 patients	 who	 died,	 and	 67%	 had	 at	 least	 one	major	

avoidable	factor	contributing	to	death.43	However,	patients	are	not	always	motivated	

to	participate	in	self-management	or	attend	prearranged	appointments	for	review.182	
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There	 are	 issues	 around	patient	 acceptability	 of	written	 asthma	action	plans	 and	 an	

unwillingness	to	be	autonomous	when	faced	with	major	health	decisions.	Despite	this,	

asthma	 patients	 have	 indicated	 a	 strong	 desire	 to	 be	 given	 information	 about	 their	

condition.204	 Therein	 lays	 the	 opportunity	 for	 effective	 engagement	 by	 health	

professionals	to	improve	asthma	management.		

	

Health-professional	related	asthma	management	issues:	

Self-management	 is	 not	 the	 sole	 responsibility	 of	 the	 patient;	 health-professional	

behaviours	are	just	as	relevant	to	improving	outcomes	in	asthma.	Figure	7	shows	the	

relationship	 between	 self-management	 and	 health	 professional	 support	 and	

demonstrates	the	importance	of	communication.		

	

Figure	7	–	Long-term	conditions	and	self-management		
	
Reproduced	with	permission	from	the	National	Institute	for	Health	Service	Research:	December	2014205		
	

A whole-systems approach at population level
Kennedy et al.36 argue for a whole-systems approach to the provision of effective support for self-care, yet
most of the evidence supporting self-management is derived from Medical Research Council Phase III
randomised controlled trials (RCTs) of complex interventions delivered to individual patients.37 Phase IV
implementation studies which accommodate the diversity of patient, professional and structural contexts
are relatively uncommon. Echoing Kennedy et al.’s framework, qualitative data in the context of chronic
respiratory disease highlight the importance of availability of relevant information for patients and a
patient-centred attitude from trusted professionals working within a health-care service. This enables
flexible access to professional advice in order to support self-management.38,39

Commissioning systems to support self-management
The DH estimates that around 15 million people in England (including half of all those aged > 60 years)
are living with at least one LTC.40 There is, however, no definitive list of LTCs, and the potential range
of diseases of interest is both extensive and diverse. Commissioners face the daunting challenge of
developing commissioning briefs that facilitate the development of services to support self-management
across the full range of LTCs. A key goal of our synthesis is therefore to make the task of commissioners
easier by summarising the key components of effective programmes to support self-management for
people with LTCs.
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Increasingly	 there	 is	 recognition	 of	 the	 importance	 of	 partnerships	 and	 a	 tailored	

approach	to	patient	care.137,142,196,206	Evidence	of	this	is	seen	in	the	recent	updates	to	

the	 GINA	 guidelines	 from	 2015	 that	 describe	 a	 framework	 for	 personalised	 asthma	

management.207	 General	 practitioners	 (GPs)	 are	 the	 primary	 coordinators	 of	

healthcare	to	patients	with	asthma,	but	their	practice	has	been	found	to	fall	short	of	

the	ideals	of	supported	self-management	and	guideline-based	care.3,126,195,197,208			

	

The	consultation	style	and	communication	skills	of	the	health	professional	are	crucial	

in	 developing	 partnerships	 that	 foster	 effective	 self-management,	 but	 there	 is	

evidence	that	improvements	are	needed.	A	systematic	review	found	that	the	quality	of	

communication	 impacted	on	health	and	economic	outcomes.209	However,	Abramson	

concluded	 that	 GPs	 in	 Australia	 had	 relatively	 poor	 insight	 into	 self-management	

practices,	 social	background	and	 trigger	 factors,	even	 in	high-risk	asthma	patients.210	

Qualitative	 research	 on	 patients	 seeking	 emergency	 healthcare	 for	 asthma	 revealed	

that	35%	had	poor	relationships	with	their	GPs	or	didn’t	have	a	GP.	Many	expressed	

the	view	that	they	wished	their	doctor	had	more	time	to	sit	and	listen.	Patients	were	

also	 critical	 of	 the	medical	 care	 they	 received	 if	 they	 felt	 doctors	 hadn’t	 listened	 to	

them.206	A	survey	from	2003	reported	that	21%	of	patients	agreed	with	the	statement,	

“	 I	 do	 not	 always	 understand	what	my	 doctor	 is	 telling	me,”	 and	 29%	 agreed,	 “My	

doctor	 does	 not	 always	 have	 an	 answer	 to	 my	 questions.”179	 Despite	 the	 scope	 to	

improve	 there	 were	 also	 positive	 aspects	 to	 the	 patient-doctor	 relationship	

documented.	Most	patients	reported	being	appreciative	of	an	enquiring	approach	by	

doctors	 and	 doctors	 who	 “really”	 listened	 and	 were	 pro-active.206	 Evidence	 of	 poor	

communication	 by	 pharmacists	 is	 indicated	 by	 a	 lack	 of	 patient	 assessment	 and	

counselling,211	but	the	nuances	of	effective	two-way	communication	have	been	poorly	
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studied	 in	pharmacists.212	This	 is	despite	 increasing	 recognition	of	 the	 importance	of	

community	 pharmacists	 as	 “communicators”	 in	 health	 care	 requiring	 specialised	

skills.213,214	

	

Self-management	education	is	required	to	empower	patients	and	improve	self-efficacy.	

Self-management	 education	 teaches	 the	 patient	 problem-solving	 skills	 and	 written	

asthma	action	plans	are	a	crucial	tool.	However,	 lack	of	ownership	of	written	asthma	

action	 plans,	 despite	 immense	 evidence	 of	 benefit,	 continues	 to	 be	 a	 problem.	 The	

Australian	 National	 Health	 Survey	 from	 2007-2008	 reported	 ownership	 levels	 of	

21.3%.215	 Other	 statistics	 on	 ownership	 from	 different	 subgroups	 of	 patients	 are	

variable,	but	all	are	low.	An	Australian	nationwide	telephone	survey	from	2007	found	

that	 31%	 of	 patients	 with	 daily	 symptoms	 had	 a	 written	 asthma	 action	 plan.29	 A	

population	 survey	 in	 South	 Australia	 indicated	 that	 18.5%	 of	 asthma	 patients	

possessed	a	written	asthma	action	plan.	However,	ownership	was	more	likely	(OR	2.3	

95%	CI	1.1-4.7;	27%	ownership)	if	they	rated	their	GPs	as	more	participatory.216	A	small	

qualitative	 study	 of	 62	 asthma	 patients,	 presenting	 to	 hospital	 emergency	

departments,	found	that	more	than	half	did	not	own	a	written	asthma	action	plan.	The	

most	common	reason	for	not	having	a	plan	was	that	their	doctor	had	not	given	them	

one.217		

	

As	 well	 as	 patient	 surveys,	 research	 has	 been	 undertaken	 with	 GP	 practices.	

Researchers	 interviewed	247	GPs	 from	97	practices	and	collected	data	 from	practice	

managers.	The	outcomes	around	asthma	management	were	found	to	be	poor,	but	not	

related	 to	 capacity	 to	 provide	 quality	 service.	 Despite	 75%	 of	 practices	 having	 a	

spirometer,	only	12%	of	asthma	patients	were	given	spirometry	 tests.	Only	30%	had	
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their	inhaler	use	reviewed,	and	only	23%	of	patients	had	the	severity	of	their	asthma	

assessed.	 The	 study	 also	 indicated	 that	 only	 13%	 of	 patients	 from	 GP	 surgeries	

participating	were	provided	with	a	written	asthma	action	plan.195	One	reason	for	GPs	

failure	 to	 provide	 written	 asthma	 action	 plans	 may	 be	 related	 to	 the	 attitudes	 of	

doctors	related	to	controlling	their	patients’	therapy.	One	survey	of	GPs	indicated	that	

90%	of	doctors	declared	they	wanted	to	be	consulted	before	any	treatment	change	by	

patients.218	These	attitudes	are	clearly	not	conducive	to	supporting	self-management.		

	

Another	issue	that	is	problematic	with	GP	asthma	management	is	the	lack	of	medical	

review.	 The	 Living	 with	 Asthma	 Survey	 found	 that	 only	 50%	 of	 patients	 had	 been	

reviewed	 by	 a	 GP	 in	 the	 previous	 12	 months,179	 while	 in	 the	 asthma	 management	

survey	by	Matheson,	the	figure	was	less	than	one-third.126	These	management	issues	

in	the	GP	setting	are	not	simply	confined	to	the	chronic	disease	of	asthma.	The	large-

scale	 CareTrack	 study	 looked	 at	 22	 conditions,	 including	 asthma,	 to	 investigate	

whether	patients	 received	appropriate	guideline	based	care.	Overall	 they	 found	 that	

adult	Australians	 received	appropriate	 care	only	 57%	of	 the	 time,	 and	 the	 figure	 for	

asthma	was	even	lower	at	38%.3	

	

While	 medication	 adherence	 is	 a	 significant	 problem	 in	 asthma,	 inappropriate	

prescribing	 is	 another	 area	 for	 improvement.	 The	 stepwise	 approach	 to	 medical	

management	requires	continual	reassessment	of	therapy	and	regular	review,	which	is	

currently	 occurring	 inconsistently.126,179	 Other	 research	 has	 identified	 under-

prescribing	 of	 ICS	 as	 a	 contributor	 to	 suboptimal	 asthma	 control.109	 The	 under-

prescribing	 of	 ICSs	 was	 illustrated	 by	 a	 data-mining	 intervention	 by	 Bereznicki,	 in	

community	pharmacies	 in	Tasmania.	 The	 study	achieved	a	 three-fold	 increase	 in	 the	
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preventer-to-reliever	 ratio	 of	 asthma	medications	 compared	 to	 control	 by	 screening	

asthma	patients	and	intervening	where	appropriate	and	acceptable.	By	the	conclusion	

of	 the	 intervention,	 a	 significantly	 greater	 proportion	 of	 intervention	 patients	 were	

using	ICS	to	manage	their	asthma.180		

	

Misdiagnosis,	including	over	and	under-diagnosis,	continues	to	be	a	problem	in	asthma	

because	 of	 the	 lack	 of	 objective	 diagnostic	 criteria,	 the	 difficulties	 with	 differential	

diagnoses,	and	the	possibility	of	mixed	respiratory	disease.	In	clinical	practice,	it	can	be	

difficult	 to	 determine	 if	 symptoms	 are	 related	 to	 COPD	 or	 asthma.	 This	 problem	 is	

particularly	 true	 for	 older	 patients	 and	 smokers.42	 Children	 also	 create	 diagnostic	

dilemmas	with	recurrent	wheeze	occurring	in	a	significant	proportion	of	children	aged	

five	years	and	younger.42	Results	from	a	prospective	cohort	study	in	Canada	concluded	

that,	 based	on	guideline	 criteria,	 up	 to	one-third	of	 the	 cohort	previously	diagnosed	

with	asthma,	had	no	evidence	of	disease.	This	finding	was	despite	rigorous	testing	and	

withdrawal	 of	 asthma	medications.	 This	 over-diagnosis	was	 greater	 in	 the	 subset	 of	

obese	patients.219	Some	of	the	conditions	that	can	be	misdiagnosed	as	asthma	include:	

Chronic	upper	airway	cough	 syndrome,	 vocal	 cord	dysfunction,	bronchiectasis,	 cystic	

fibrosis,	 congenital	 heart	 disease,	 COPD,	 cardiac	 failure,	 medication-related	 cough,	

parenchymal	lung	disease,	pulmonary	embolism	and	central	airway	obstruction.		

	

Health	system	related	asthma	management	issues:	

Systemic	issues	are	also	relevant	to	the	burden	associated	with	asthma.	They	include	

health	 system	 organisation	 and	 policy	 development,	 equity	 in	 healthcare,	 economic	

management,	 translating	 evidence	 into	 practice,	 collection	 of	 epidemiological	 data,	

and	public	health	promotion.		The	Global	Asthma	Report	from	2014	indicated	that	all	
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countries	 should	 have	 national	 strategies	 and	 guidelines	 for	 asthma	 as	 part	 of	 the	

effort	to	reduce	the	worldwide	burden	of	asthma.38	There	is	evidence	of	the	benefits	

that	can	be	achieved	from	a	systematic	approach	to	disease	management.	A	National	

Asthma	Programme	was	implemented	in	Finland	between	1994	and	2004.	Elements	in	

the	programme	included:	early	diagnosis,	prompt	treatment	with	anti-inflammatories,	

guided	self-management	and	effective	networking	with	GPs	and	pharmacists.	The	cost	

savings	 from	 the	 programme	 were	 calculated	 to	 be	 between	 €300-600	 million	

annually.220	 Other	 countries	 to	 embark	 on	 national	 asthma	 programmes	 with	

measurable	 successes	 are	 Poland	 and	 Brazil.	 A	 pilot	 study	 in	 Poland	 significantly	

increased	asthma	diagnoses	and	reduced	hospitalisation	due	to	asthma.	The	length	of	

hospital	 stays	was	 also	 reduced.	 Preliminary	 population	 data	 from	 Brazil	 indicates	 a	

74%	reduction	in	hospitalisation	rates.220			

Despite	Australia	having	a	developed	healthcare	 system,	a	national	 asthma	 strategy,	

and	national	guidelines	for	asthma,	suboptimal	asthma	management	remains	an	issue.	

The	 complexity	 of	 the	 Australian	 system	 can	 create	 problems	 for	 the	 streamlined	

organisation	 of	 care.	 Policy	 and	 funding	 for	 health	 are	 shared	 between	 federal	 and	

state/territory	 governments.	 Provision	 of	 primary	 care	 is	 generally	 by	 private	

practitioners	 operating	 as	 small	 businesses	 (GPs,	 community	 pharmacists	 and	 allied	

health	 professionals)	 supported	 by	 federal	 government	 funding.221	 Government	

funding	 is	 provided	 via	 Medicare	 (Australia’s	 universal	 health	 scheme)	 and	 the	

Pharmaceutical	Benefits	Scheme	(Scheme	to	subsidise	prescription	drugs).	In	an	effort	

to	 improve	 chronic	 disease	 management	 of	 asthma,	 the	 federal	 government	 has	

developed	 a	 number	 of	GP	 incentive	 initiatives	 in	 recent	 years.	 The	Asthma	3+	Visit	

Plan	 was	 implemented	 in	 2001-2002	 as	 a	 new	 model	 for	 managing	 patients	 with	

moderate	to	severe	asthma	and	involved	Service	Incentive	Payments	(SIPs)	for	GPs.	An	
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amount	 of	 $30	 million	 was	 committed	 to	 implementation.	 The	 plan	 outlined	 a	

structured	 approach	 to	 asthma	 management	 by	 GPs	 over	 at	 least	 three	 patient	

consultations,	 which	 needed	 to	 occur	 in	 a	 period	 of	 between	 four	 weeks	 and	 four	

months.	 The	 structured	 approach	 incorporated:	 diagnosis;	 patient	 assessment;	 lung	

function	testing;	development	of	written	asthma	action	plans;	patient	education;	and	

review.	 However,	 uptake	 of	 the	 3+	 Plan	 was	 poor	 and	 seen	 by	 stakeholders	 as	

inadequately	 researched	 and	 developed	 policy.222In	 response	 to	 feedback	 from	

respiratory	physicians,	GPs223	and	patients,	the	Asthma	3+	Visit	Plan	was	replaced	by	

the	Asthma	Cycle	 of	 Care	 in	 2006.	 This	 newer	programme	 still	 involved	 elements	 of	

assessment,	 planning	 and	 review	 but	 only	 required	 a	minimum	 of	 2	 asthma-related	

consultations	 in	 a	 12-month	 period.	 Provision	 of	 a	 written	 asthma	 action	 plan	 was	

maintained	 as	 a	 key	 component.224	 However,	 Medicare	 statistics	 on	 SIPs	 from	 July	

2007	to	June	2009	 indicated	that	the	change	to	the	Asthma	2+	Visit	programme	had	

not	resulted	in	greater	patient	enrolment.225	Furthermore	statistics	continue	to	reflect	

low	levels	of	written	asthma	action	plan	ownership.109	

	

Effective	organisational	 structures	 are	 required	 for	 the	 coordinated	 care	of	 patients.	

Appropriate	 referral	 pathways	 and	 strategies	 for	 managing	 patient	 transitions	 from	

primary	care	to	acute	care	settings	are	needed.	However,	an	asthma	case	study	on	the	

integration	of	 care	 from	 rural	 South	Australia	 demonstrated	 systemic	deficiencies.	 It	

identified	 a	 poorly	 coordinated	 approach	 to	 asthma	 management.	 A	 lack	 of	

communication	 between	 GPs	 and	 other	 health	 care	 providers	 and	 poor	

implementation	 of	 EBM.226	 Schneider’s	 research	 in	 community	 pharmacy	 measured	

levels	 of	 appropriate	 referral	 of	 patients	 presenting	 with	 a	 cough.	 If	 patients	 were	

appropriately	 assessed,	 they	 were	 found	 to	 have	 poorly	 controlled	 asthma.	 The	
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indications	were	that	appropriate	referral	was	more	likely	to	occur	if	a	pharmacist	was	

involved	in	consultations,	but	that	this	was	not	routinely	occurring.41			

	

Equity	 can	 also	 be	 an	 issue	 in	 Australia	 due	 to	 sectors	 of	 the	 community,	 including	

indigenous	 populations,	 living	 in	 rural	 and	 remote	 areas.	 	 The	 National	 Aboriginal	

Community	 Controlled	 Health	 Organisation	 (NACCHO)	 is	 the	 peak	 body	 that	

coordinates	 specialised	 primary	 care	 health	 services	 to	 indigenous	 populations.		

However,	the	age-standardised	mortality	rates	for	asthma	remain	higher	in	indigenous	

populations	 (2.5	 times	 CI:	 1.8-3.4)	 than	 among	 other	 Australians.109	 The	 shortage	 of	

specialised,	coordinated	services	in	rural	areas	requires	primary	healthcare	to	provide	

more	support	for	local	and	rural	populations.	In	the	research	by	Kritikos	and	colleagues,	

the	aim	was	 to	use	health	promotional	activities	 to	 improve	asthma	management	 in	

high	school	students	in	a	rural	area.	The	intervention	proved	successful	and	improved	

asthma	 knowledge	 and	 resulted	 in	 greater	 engagement	 by	 students	 with	 local	

pharmacists	regarding	asthma.227		

	

Substantial	 resources,	 effort	 and	 research	 have	 been	 directed	 at	 improving	 asthma	

management	 for	 many	 years,	 but	 initiatives	 are	 continuing	 to	 fail	 to	 translate	 to	

improved	health	outcomes.	The	multifactorial	nature	of	 the	 issues	 is	challenging	and	

new	avenues	to	improve	outcomes	need	to	be	investigated.			

1.6 Background	–	Community	pharmacy	and	asthma		

1.6.1 The	role	of	the	community	pharmacist	in	asthma	management	

The	 high	 accessibility	 and	 clinical	 training	 of	 community	 pharmacists11,12	 determines	

they	are	well	placed	to	undertake	a	significant	role	in	asthma	management.228,229	This	
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view	 is	also	 reflected	 in	guidelines	 for	asthma	 that	outline	and	endorse	 their	 role.138	

Asthma	particularly	provides	scope	for	pharmacist	involvement	due	to	the	intermittent	

nature	 of	 the	 condition	 and	 the	 high	 degree	 of	 supported	 patient	 self-management	

required.		

	

Research	has	demonstrated	 the	capacity	and	potential	of	 community	pharmacists	 to	

improve	 clinical,	 humanistic	 and	 economic	 outcomes	 for	 asthma	 patients.228,230	 In	 a	

review	by	Benavides	in	2009,	evaluating	pharmacist	involvement	in	improving	asthma	

outcomes,	 data	 were	 synthesised	 from	 fifteen	 studies	 conducted	 in	 the	 community	

pharmacy	setting.230	Most	of	the	interventions	were	based	on	patient	education,	drug	

therapy	monitoring	and	assisting	self-management.	Positive	outcomes	were	achieved	

for	measures	of	asthma	severity,	asthma	symptoms,	 lung	 function,	quality	of	 life,	ED	

visits,	 hospitalisations	 and	 direct	 and	 indirect	 cost	 savings.230	 In	 a	 later	 review	 from	

2014,	 Bollmeier	 investigated	 community	 pharmacy-based	 asthma	 services	 to	 assess	

current	 perspectives	 and	 consider	 future	 directions.228	 Thirty-three	 studies	 were	

identified	including	seven	studies	based	on	community-pharmacist-patient	encounters	

for	asthma	post-2008;	10	studies	outlining	novel	approaches	to	community	pharmacy-

based	 asthma	 programmes;	 10	 surveys	 of	 pharmacists’,	 physicians’	 or	 patients’	

attitudes	 and	 six	 studies	 involving	 training	 of	 pharmacists	 to	 provide	 asthma	

services.228	 Positive	 outcomes	 were	 observed	 in	 patient	 asthma	 knowledge	 scores,	

inhaler	 device	 technique,	 quality	 of	 life,	 asthma	 control,	 symptom	 scores	 and	 lung	

function.	 However,	 positive	 research	 outcomes	 need	 to	 be	 tempered	 by	 the	

knowledge	 that	 a	 greater	 number	of	 pharmacists	 are	 required	 to	provide	 consistent	

quality	asthma	services;	that	services	need	to	be	integrated	into	community	pharmacy	

workflows	as	part	of	routine	practice;	and	assessments	are	required	to	determine	cost	
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effectiveness	 to	 justify	 and	 encourage	 third	 party	 remuneration.228,229	 Another	

consideration	 is	 that	 many	 of	 the	 asthma	 programmes	 implemented	 in	 pharmacy	

practice	 research	 have	 required	 considerable	 commitment	 by	 participants.	

Programmes	are	often	labour	intensive	requiring	dedicated	pharmacist-time	as	well	as	

requiring	patients	 to	attend	multiple	visits.	Such	 factors	are	a	barrier	 to	 involvement	

and	would	make	implementation	in	a	sustainable	way	challenging.228	

	

Several	 studies	 have	 identified	 barriers	 to	 the	 provision	 of	 optimal	 asthma	

management	 and	 patient	 care	 by	 pharmacists,	 including	 a	 lack	 of	 time,	 lack	 of	

confidence	 and	patient-related	 factors.228,231	 Another	 interesting	 recommendation	 in	

the	 synopsis	 by	 Bollmeier	 was	 that	 pharmacist	 training	 to	 provide	 asthma	 services	

should	 include	 communication	 skills	 training,	 such	 as	 motivational	 interviewing.228	

Improving	 communication	 skills	 could	 potentially	 improve	 confidence	 and	 overcome	

patient	engagement	issues.	Despite	these	perceived	issues,	many	studies	have	shown	

that	 patients	 have	 a	 high	 degree	 of	 satisfaction	 with	 expanded	 asthma	 services	

provided	 by	 community	 pharmacists.32,36,180,232-235	 This	 demonstrates	 patient	

receptivity	and	the	potential	to	develop	this	role	in	a	more	sustainable	way.		

	

Expanded	services	that	have	been	identified	as	opportunities	for	greater	participation	

by	community	pharmacists	 in	asthma	management19,229,236	 include:	patient	screening	

to	 facilitate	 early	 intervention;14,229,232,237,238	 patient	 education;202	 inhaler	 technique	

education	 and	 review;33,239,240	 self-management	 education	 and	 support;234,241-243		

improving	 quality	 use	 of	medication	 and	 adherence;232,244,245	 comprehensive	 disease	

state	management;32,35	health	promotion	and	servicing	rural	and	remote	populations	
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where	 access	 to	 services	 is	 limited.227,246	 Also	 relevant	 are	 contributions	 to	 smoking	

cessation	and	management	of	co-morbid	conditions.247		

	

Currently,	 community	pharmacists	already	play	an	 important	 role	 in	 the	provision	of	

medications	to	treat	asthma,	but	there	is	little	evidence	about	routine	clinical	practice	

in	 the	 community	 pharmacy	 setting.230	 While	 there	 are	 most	 certainly	 examples	 of	

excellence	 and	 expanded	 clinical	 roles	 in	 asthma	 in	 community	 pharmacy,	 generally	

the	indications	are	that	current	routine	practice	is	variable,	suboptimal	and	there	is	a	

lack	 of	 translation	 of	 research	 findings.40,41,231,248	 In	 the	 work	 by	 Schneider	 and	

colleagues,	 simulated	patient	methodology	was	 used	 to	 assess	 pharmacy	practice	 in	

the	 sale	 of	 asthma	 reliever	medications	 in	 160	 community	 pharmacies	 in	 the	 Perth	

metropolitan	 area	 in	 Western	 Australia.40	 The	 results	 of	 this	 research	 indicated	

deficiencies	 in	patient	assessment,	 inadequate	medication	counselling,	universal	 lack	

of	demonstration	of	inhaler	technique	and	lack	of	pharmacist	involvement.40	Similarly,	

a	long-term	intervention	aimed	at	improving	pharmacist	instruction	of	patient	inhaler	

technique	 in	 Japan,	 showed	 at	 baseline	 that	 few	 pharmacies	 had	 demonstration	

devices	to	utilise	as	counselling	aids	and	more	than	half	of	pharmacists	provided	only	a	

medication	leaflet	or	no	instruction	at	all	on	how	to	use	inhaler	devices.240		

	

In	 Australia,	 an	 educational	 intervention	 to	 improve	 patient	 inhaler	 technique	

recruited	31	community	pharmacists.188	Very	few	of	the	pharmacists	were	competent	

to	 demonstrate	 correct	 technique	 at	 the	 initial	 assessment	 (Turbuhaler	 13%;	

Diskus/Accuhaler	 6%).	 However,	 after	 receiving	 training,	 all	 pharmacists	 were	

proficient	 (100%).	 This	 proficiency	 was	 maintained	 at	 a	 high	 level	 through	 active	

involvement	 in	 patient	 demonstrations	 over	 a	 two-year	 period	 (Turbuhaler	 83%;	
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Diskus/Accuhaler	75%).	This	study	speaks	to	the	capacity	of	pharmacists	to	be	trained	

to	provide	quality	asthma	services.					

	

Another	area	that	requires	examination	before	pharmacists	can	play	a	more	significant	

role	 in	 improving	asthma	outcomes	is	collaborative	care.	Research	has	demonstrated	

the	ability	of	pharmacists	to	provide	effective	care	to	asthma	patients,	but	found	that	

most	 of	 the	 interventions	 made	 in	 pharmacies	 were	 not	 communicated	 to	 other	

members	of	the	primary	healthcare	team.249	In	other	research,	pharmacists	reflecting	

on	their	 involvement	 in	delivery	of	a	specialist	asthma	service	felt	they	needed	more	

formalised	 and	 proactive	 communication	 strategies,	 to	 better	 interact	 with	 GPs.250	

There	 are	 measurable	 benefits	 to	 patients	 with	 uncontrolled	 asthma	 from	

collaborative	 management.	 Positive	 outcomes	 include:	 reduced	 asthma-related	 ED	

visits	and	hospitalisations,	improved	asthma	control,	and	improved	quality	of	life.251		

	

While	 there	 is	 scope	 to	 improve	 pharmacy	 practice	 in	 primary	 care	 asthma	

management,	deficiencies	have	also	been	identified	in	the	quality	of	care	provided	by	

GPs,	 such	 as	 lack	 of	 guideline-compliant	 practice	 and	 suboptimal	 patient	

outcomes.3,126,195,197	 One	 issue	 that	 impedes	 optimal	 asthma	management	 by	 GPs	 is	

the	 lack	 of	 routine	 asthma	 visits	 by	 patients.197,252	 This	 limits	 the	 opportunities	 for	

patient	 education	 and	 chronic	 disease	 management.	 A	 telephone	 survey	 of	 699	

patients	with	asthma	conducted	in	the	Eastern	states	of	Australia	ascertained	that	only	

50%	of	respondents	had	been	reviewed	by	their	GP	for	asthma	in	the	previous	year.179	

The	accessibility	of	the	community	pharmacist	provides	a	solution	to	these	barriers.	To	

unlock	 the	 potential	 of	 community	 pharmacists,	 more	 effort	 needs	 to	 go	 into	 the	

translation	 of	 research	 through	 implementation	 science.	 It	 is	 recognised	 that	
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medication	management	 and	 patient	 health	 outcomes	 in	 asthma	 are	 suboptimal.	 It	

remains	to	be	seen	whether	the	potential	of	community	pharmacists	can	be	realised	to	

affect	change.		

1.6.2 Legislation	and	guidelines	governing	supply	of	asthma	medications	in	

Australia		

In	the	supply	of	medications	pharmacists	are	bound	by	ethical,	professional	and	legal	

obligations.	The	Code	of	Conduct253	and	the	Code	of	Ethics254	support	pharmacists	to	

deliver	health	services	within	an	ethical	framework.	Professional	practice	is	guided	by	a	

National	Competency	Standards	Framework255	and	measured	via	Professional	Practice	

Standards.256	 Legislation	 is	 enforced	 via	 State	 legislative	 instruments	 such	 as	 the	

Medicines	and	Poisons	Act257	and	Regulations,258	but	guided	via	a	national	instrument,	

The	Poisons	Standard	(SUSMP).104		

	

Currently	 in	 Australia,	 the	 SUSMP	 classifies	 all	 asthma	 preventer	 medications	 as	

Schedule	4	(S4)	or	“Prescription	Only”	medications.	The	legislation	requires	patients	to	

obtain	 a	 prescription	 from	 a	 GP	 to	 obtain	 a	 supply	 of	 the	 medication	 from	 their	

community	 pharmacy.	 Prescriptions	 for	 ICS	 can	be	written	with	 repeat	 supplies	 that	

allow	patients	to	access	enough	medication	for	six	months,	at	standard	doses,	without	

the	 need	 for	 review	 by	 the	 GP	 in	 the	 interim.	 Asthma	 reliever	 medications	 are	

scheduled	 as	 S3	 or	 “Pharmacist	 Only”	 medications.	 Patients	 can	 purchase	 these	

medications	from	a	community	pharmacy	without	a	prescription	and	without	needing	

to	visit	a	GP.	The	legislative	requirement	is	slightly	different	for	each	of	the	states	and	

territories,	 but	 all	 require	 the	 pharmacist	 to	 be	 directly	 involved	 in	 asthma	 reliever	

sales	and	most	states	require	an	assessment	of	patient	therapeutic	need	and	provision	

of	directions	for	the	use	of	the	medication.104	This	legislation	means	that	pharmacists	
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in	Australia	are	in	a	unique	position	and	may	be	the	only	health	professional	with	the	

opportunity	 to	 intervene	 with	 patients	 inappropriately	 self-managing	 their	 asthma,	

using	 SABA	 mono-therapy.	 In	 recognition	 of	 the	 importance	 of	 this	 role,	 and	 in	

response	 to	 the	 practice	 deficits	 uncovered	 by	 Schneider	 and	 colleagues,40,41	 the	

Guidelines	 for	 provision	 of	 a	 Pharmacist	 Only	 medicine:	 short-acting	 beta	 agonists	

(SABA	guidelines)	were	developed	and	subsequently	endorsed	by	stakeholders.39		

	

The	 initial	 development	of	 the	SABA	guidelines	was	part	of	PhD	 research	 into	 the	

provision	of	non-prescription	medication	by	community	pharmacists,	undertaken	by	

Carl	Schneider.	The	guidelines	were	developed	by	consensus	using	a	modified	RAND	

method.259	 Consultations	 were	 with	 key	 multidisciplinary	 stakeholders	 including	

consumers	 in	 Western	 Australia.	 A	 four-month	 collaborative	 initial	 guideline	

implementation	 programme	 was	 then	 instigated	 across	 the	 state	 in	 2010.46	 This	

involved	 passive	 dissemination	 to	 most	 stakeholders	 and	 academic	 detailing	 to	

community	 pharmacists.	 Following	 the	 statewide	 implementation,	 the	

Pharmaceutical	 Society	 of	 Australia	 (PSA)	 and	 The	 National	 Asthma	 Council	 of	

Australia	 (NAC)	 refined	 the	 guidelines,	 after	 further	 stakeholder	 consultation	 at	 a	

national	 level.	 The	 final	 revision	 of	 the	 guidelines	 was	 disseminated	 nationally	 to	

pharmacists	 in	2011.39	Since	 the	 first	dissemination	several	updated	versions	have	

been	 developed,	 with	 the	 most	 recent	 from	 2015.	 Dissemination	 was	 via	 PSA’s	

online	portal	 for	members	and	printed	 in	the	Australian	Pharmaceutical	Formulary	

(APF),	 which	 is	 a	 compulsory	 reference	 for	 registered	 pharmacy	 premises	 in	

Australia.260	 The	 key	 referral	 points	 in	 the	 SABA	 guidelines	 (indicating	 a	 pharmacist	

should	 refer	 a	 patient	 to	 a	 medical	 practitioner)	 include:	 poor	 asthma	 control,	 no	
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medical	 review	 within	 previous	 6	 months,	 lack	 of	 ownership	 of	 a	 written	 Asthma	

Action	Plan	and	experiencing	an	acute	asthma	attack.	

	

In	 conjunction	 with	 the	 pharmacy	 specific	 guidelines	 for	 supply	 of	 non-prescription	

SABAs,	the	primary	asthma	guideline	for	use	by	Australian	health	professionals	 is	the	

Australian	 Asthma	 Handbook,	 which	 was	 last	 updated	 in	 2015.105	 Resources	 are	

available	 to	 pharmacists	 to	 support	 guideline-based	 practice	 from	 the	 NAC	

(http://www.nationalasthma.org.au)	 and	Asthma	Australia,	which	 has	 foundations	 in	

each	state	(http://www.asthmaaustralia.org.au).		

	

1.7 Background	–	Guidelines	and	asthma		

1.7.1 Key	guidelines	for	asthma		

Australia	 has	 been	 at	 the	 forefront	 of	 initiatives	 to	 improve	 the	 assessment	 and	

management	of	asthma.	The	Thoracic	Society	of	Australia	and	New	Zealand	were	the	

first	countries	to	publish	guidelines	for	asthma	in	1989.105	Soon	after,	guidelines	were	

published	in	the	United	Kingdom,	Canada	and	the	United	States.	261	By	the	mid-1990s	

an	 international	 task	 force	 called	 the	 Global	 Initiative	 for	 Asthma	 (GINA)	 had	 been	

established	to	tackle	the	worldwide	burden	and	treatment	of	asthma.261		

Early	guidelines	were	based	on	consensus	and	expert	opinion,	although	opinions	were	

often	 formed	 by	 knowledge	 of	 current	 research	 studies.	With	 the	 rise	 of	 evidence-

based	medicine,	 these	principles	were	 incorporated	 into	 guideline	 development	 and	

revision.	With	 research	 expanding	 the	 knowledge	 base	 on	 asthma	 pathophysiology,	

diagnosis,	management	and	 treatment,	 asthma	guidelines	are	 frequently	updated	 to	

reflect	and	convey	this	knowledge.	While	it	is	a	laborious	process	to	update	evidence-
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based	 guidelines	 as	 a	 complete	 document,	 the	 internet	 has	 facilitated	 web-based	

updates	 that	 can	 be	 posted	 more	 frequently	 and	 allow	 for	 faster	 dissemination	 of	

current	information.261		

	

Many	guidelines	that	have	been	produced	worldwide	which,	while	similar	in	structure	

and	format,	are	often	contextualised	to	reflect	localised	issues	and	differing	emphases.	

Widely	referenced	guidelines	include	the	Australian	Guidelines	(the	Australian	Asthma	

Handbook);105	GINA	guidelines;42	National	Asthma	Education	and	Prevention	Program	

(NAEPP)	 guidelines	 from	 the	 US;138	 and	 British	 Guideline	 on	 the	 Management	 of	

Asthma.143	 These	 guidelines	 are	 designed	 to	 contain	materials	 and	 resources	 for	 all	

health	professionals	(including	pharmacists),	patients	and	the	general	public.	However,	

they	differ	 in	 their	usability	 for	different	groups.	 In	 comparing	 the	guidelines,	Myers	

noted	 that	 the	 Australian	 guidelines105	 are	 directed	 more	 at	 primary	 healthcare	

physicians,	 whereas	 the	 NAEPP	 guidelines138	 may	 be	 better	 suited	 to	 respiratory	

physicians.	 The	 GINA	 guidelines	 have	 the	 advantage	 of	 their	 global	 perspective	 on	

asthma.42		

	

All	of	the	guidelines	mentioned	are	freely	available	on	the	Internet,	however,	given	the	

continuing	 burden	 of	 asthma,	 it	 is	 apparent	 the	 evidence	 synthesised	 in	 asthma	

guidelines	has	not	been	fully	integrated	into	practice.	Producing	evidence-based,	high-

quality	 guidelines	 is	 insufficient	 in	 health.	 This	 thesis	 seeks	 to	 address	 the	 gaps	 in	

knowledge	translation	by	focussing	on	the	process	of	guideline	implementation.		
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1.8 Scope	of	this	research		

The	 research	 in	 this	 thesis	 is	 grounded	 in	 the	 knowledge	 outlined	 in	 the	 preceding	

background	 literature.	 A	 thorough	 understanding	 of	 current	 knowledge	 of	 clinical	

guidelines	 implementation	research,	community	pharmacy	practice	and	asthma	were	

required	to	address	the	aim	of	this	thesis.	The	challenge	was	to	synthesise	these	broad	

subject	areas	and	relate	 them	to	 the	specific	problem	of	determining	how	to	ensure	

that	 the	 routine	 practice	 of	 community	 pharmacists,	 in	 their	 incidental	 encounters	

with	patients	with	asthma,	occurs	in	line	with	the	best	practice	guidelines.		

	

The	 research	 journey	 began	 by	 linking	 the	 concepts	 of	 clinical	 guideline	

implementation	 and	 community	 pharmacy.	 This	 linkage	 was	 achieved	 by	 examining	

the	scientific	evidence	for	effective	guideline	implementation	strategies	specifically	in	

the	community	pharmacy	setting.	What	 interventions	had	previously	been	successful	

in	changing	the	practice	of	pharmacists	towards	guideline	compliance?	What	were	the	

common	 elements?	 The	 research	 then	 explored	 the	 initial	 implementation	 of	 the	

guidelines.	 It	 also	 explored	 issues	 around	 guideline	 adherence	 and	 optimal	 asthma	

management	from	a	variety	of	stakeholder	perspectives,	but	particularly	in	relation	to	

community	pharmacy.	What	helped	and	what	hindered	pharmacists’	compliance	with	

guidelines?	What	effect	did	the	behaviour	of	other	stakeholders	have	on	the	practice	

of	pharmacists?	What	would	motivate	greater	guideline	compliance?	How	could	things	

be	done	differently?	The	focus	then	shifted	to	obtaining	a	greater	understanding	of	the	

patient	 with	 asthma	 that	 the	 community	 pharmacist	 regularly	 sees.	What	 are	 their	

health	 and	 medication	 issues?	 Do	 they	 need	 community	 pharmacist	 intervention?	

What	are	 their	beliefs	and	how	do	 they	affect	 self-management	of	 the	condition?	 In	

what	way	could	a	community	pharmacist	support	patients?		
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Having	 gathered	 a	 deeper	 understanding	 of	 the	 relationship	 between	 all	 the	 factors	

explored,	 this	 knowledge	was	 applied	 to	 developing	 and	 undertaking	 a	 translational	

research	 implementation-intervention	 to	 improve	 SABA	 guideline	 compliant	 practice	

by	community	pharmacies	in	Perth,	Western	Australia.			

	

Once	 the	 implementation-intervention	 was	 complete	 and	 the	 resultant	 change	 in	

pharmacy	 practice	 had	 been	 assessed,	 the	 final	 stage	 of	 the	 thesis	 research	 was	 a	

robust	 and	 analytical	 evaluation.	 What	 were	 the	 successful	 elements	 of	 the	

intervention?	What	elements	could	be	refined?	What	newer	research	methods	could	

be	utilised	to	 improve	outcomes?	 	Can	the	research	that	was	undertaken	be	used	to	

inform	future	guideline	implementation	initiatives	in	community	pharmacy?	Were	the	

findings	 relevant	 to	 guidelines	 not	 associated	 with	 asthma?	 These	 questions	 were	

addressed	through	a	process	evaluation	and	retrospective	application	of	theory	using	

previously	developed	tools	from	the	literature.		

	

An	 on-going	 issue	 in	 health	 is	 the	 failure	 to	 translate	 research	 into	 practice	 and	

policy.72	 Translational	 research	by	 its	 very	nature	 is	 challenging,	 and	 increasingly	 the	

argument	 is	 being	 made	 that	 EBM	 should	 be	 complemented	 by	 evidence-based	

implementation.262	This	thesis	outlines	the	evidence-based,	systematic	approach	taken	

in	 addressing	 the	 research	 question	 of,	 “What	 are	 the	 strategies	 for	 successful	

implementation	 of	 asthma	 guidelines	 in	 the	 community	 pharmacy	 setting?”	 The	 lag	

time	 in	 the	 health	 translation	 process	 has	 been	 calculated	 to	 be	 17	 years.263	 This	

research	seeks	to	discover	more	and	do	better!		

	
	
	



Chapter	1	

The	Implementation	of	Asthma	Guidelines	to	Community	Pharmacy	104	

	
	

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

“Success	will	never	be	a	big	step	in	the	future:		

success	is	a	small	step	taken	just	now.”	

	(Jonatan	Martensson)	
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Feasibility/piloting
1 Testing procedures
2 Estimating recruitment /retention
3 Determining sample size

Evaluation
1 Assessing effectiveness
2 Understanding change process
3. Assessing cost-effectiveness

Implementation
1 Dissemination
2 Surveillance and monitoring
3 Long term follow-up

Development
1 Identifying the evidence base
2 Identifying/developing theory
3 Modelling process and outcomes
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