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Abstract

Background: Governments including the United Kingdom and Canada endeavour to optimise health
care systems through investment in primary care reform. Community pharmacists are moving,
encouraged by policy, to deliver self-care support in pharmacy. International studies indicate the role

and scope of pharmacists in primary care could be expanded with clinical and economic savings.

Methods: Chapter 1 presents a systematic review of randomized controlled trials evaluating self-
management support interventions following the Cochrane handbook and PRISMA guidelines. Chapter
4 describes the qualitative research (a focus group with stakeholders, working meetings with general
practitioners (GPs) to develop treatment pathways, and semi-structured interviews with community
pharmacists) to co-design an Australian model minor ailment service (MAS) applicable to the Australian
setting. Chapter 5 presents a protocol for a cluster-randomized controlled trial (cRCT) quantitatively
evaluating the clinical, humanistic and economic effectiveness of MAS. MAS pharmacists were trained
in treatment pathways pre-agreed with GPs and communication systems with GPs, and received
monthly practice facilitator support. Control patients received usual pharmacist care (UC). Chapter 6
details the statistical analysis undertaken using modified Poisson regression. Chapter 7 details the cost
utility analysis (CUA) conducted alongside the cRCT. Deterministic and probabilistic sensitivity analysis

were performed.

Results: A theoretical model was developed providing structure to self-management in practice
(Chapter 1). Chapter 4 presents the community pharmacy MAS model with the following elements: (1)
In-pharmacy consultation, (2) treatment protocols on a technology platform (HealthPathways), (3)
communication channels between pharmacy and GPs (HealthLink), (4) educational training, and (5)
practice change support. Chapter 6 highlights findings from the cRCT. Patients (n=894) were recruited
from 30 pharmacies and 82% (n=732) responded to follow up. Patients receiving MAS were 1.5 times
more likely to receive an appropriate referral (relative rate (RR)=1.51; 95% confidence interval
(C=1.07-2.11; p=0.018), and were 5 times more likely to adhere to referral, compared with UC patients
(RR=5.08; 95%CI=2.02-12.79; p=0.001). MAS pharmacists were 2.6 times more likely to perform a
clinical intervention (RR=2.62, 95%CI=1.28-5.38; p=0.009), compared with UC. MAS patients (94%)
achieved symptom resolution or relief at follow up, while this was 88% with UC (RR=1.06; 95%Cl=1-
1.13; p=0.035). MAS patients had a greater mean difference in EQ-VAS at follow up (4.08; 95%CI=1.23-
6.87; p=0.004). No difference in reconsultation was observed (RR=0.98; 95%CI=0.75-1.28; p=0.89).
The CUA revealed MAS as cost-effective. MAS patients gained an additional 0.003 QALYs at an
incremental cost of AUD $7.14, compared to UC. The resulting ICER was AUD $2,277/ QALY. The
probabilistic SA revealed ICERs between AUD -$1,150 and $5,780/ QALY.

Conclusion: Findings suggest MAS should be implemented within the Australian context. A series of
recommendations are made including the development of self-care policy in Australia to provide a policy

framework for MAS.
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Preface

This thesis is presented in fulfilment of the doctoral requirements for UTS. The thesis is structured as a
PhD by compilation. Eight chapters are presented throughout the thesis, comprising a coherent suite
of published works where copies of peer reviewed publications form chapters of the manuscript. To
meet journal requirements for manuscript submission spelling varies between US English and British
English. Sarah M Dineen-Griffin is the primary author of each publication. Coauthors include
supervisors and collaborators who contributed to the concept, design, data collection, data analysis,

data interpretation, and revision of manuscripts.

Chapter 1 describes a systematic review of published literature (1). The review was undertaken as part
of the early exploratory work to capture the breadth of literature around self-management support
interventions to identify and describe the main components of self-management support from a large
body of published literature. Early insights from the review suggested a dearth of published evidence
relating to self-management in community pharmacy. It was then decided to expand the review to
include published literature from other primary care disciplines. The findings captured and synthesized
the overarching components of self-management into a theoretical model. The model consists of a one-
on-one consultation with a health care professional, such as a community pharmacist. The preliminary
work contributed to understanding and investigating how self-management services could be practised

in community pharmacy.

Chapter 2 presents the contextual background information of this research by examining self-care and
self-care models in community pharmacy. The role of the community pharmacist in relation to self-care
and minor ailment services is described. The chapter concludes by highlighting the gaps and

opportunities in practice and international literature detailing the premise for undertaking the research.

Chapter 3 provides the aim and objectives of individual studies within the thesis and provides a
description of the methodological approach to meet objectives. A detailed description of methods is

presented under the relevant chapters of this thesis.

Chapters 4-7 discusses the empirical studies undertaken, each addressing specific objectives. Chapter
4 details a qualitative study undertaken with the aim of co-designing a MAS relevant to Australian
community pharmacy (2). The co-design process involved an initial focus group with stakeholders to
agree on service model elements and semi-structured interviews with community pharmacists during
feasibility testing of the service. Chapter 5 details the protocol for a cRCT to evaluate the clinical,
humanistic and economic impact of the community pharmacist delivered MAS (developed in chapter 4)
compared to UC, in the Australian setting (3). Chapter 6 describes the clinical and humanistic evaluation
results obtained from the cRCT (4). Chapter 7 details the results of the economic evaluation undertaken
alongside the cRCT (5).

Xi



Chapter 8 discusses the overall research. The chapter focuses on describing how the research methods
addressed the overall objectives and discusses contributions to existing knowledge in community
pharmacy and the wider literature. The chapter reflects on the overall strengths and limitations of the
research, describes the implications of the research findings and areas for future research. The chapter
concludes by drawing conclusions from the overall research and provides recommendations for practice

and policy.

Appendices provided at the end of this thesis include copies of ethics approval, a summary of

abbreviations, and a declaration outlining authors contributions to co-authored papers.

Xii



Table of Contents

1Y X5 - Lo PR v
DissSemination Of RESEAICKI ....... .o nnnn vii
ACKNOWIEAGEMENLS ...ttt iX
o =Y = 1o = SRR RRRRRRRRRRRRRRR Xi
B I 101 (00T 03 0T 01 = 1 =R Xiii
(I 1 0] =1 o] (== TR XV
IS o) o U XVi
Chapter 1: Self-management ............cc i 1
Self-ManagemeENt ..o 2
Self-management support in pharmMacy...........cccccoiii 2
Y251 (= 0 = Lo Lo 1= 3
Chapter 2: Self-care in Pharmacy ... 33
=) o= 1= TP 34
=Y 2 1 T=T0 [Toz=1 A (o] o [T 35
International POlICY FESPONSE ........uuuuuiiiiiiiiiiiiiii bbb bbb bbbbbbbbeenenes 35
International MIiNor @ilMent INItIALIVES ..........ooei e 36
Policy context in AUSEralia ... 38
Contextualizing in AUSEralia............oooiiiiiiiii 39
Rationale for an Australian minor ailments SErVICE .........o..iiuiiiiie e 40
Chapter 3: Objectives and resSearch OVEIrvVIi@W..........ccocoiiieimrcsnnssnrsss s ssen s sssms s ss s nsssnssnsns 43
Chapter 4: Service CO-deSIgN .......cccuuiiriiiniiiiiniin i e e e e e ean 47
P o33 (=T PR 48
1o o [UTo141o] o [P 49
1Y/ 1Y d g Lo o £ T TP 51
RESUIES ... et e e e aaas 55
DI ET o<1 (o] o FAE TP 62
(076] g o] (V=1 (o] o [T 63
REIEIEINCES . ... e et e e et e e e et et e e e e e e e e e e e aeeeen 64
Chapter 5: Research protocCol ... e 7
Chapter 6: Clinical evaluation ... 87
P 013 (=T PR 88
1o o [UTo141o] o [P 89
1Y/ 1Y d g Lo o £ T TP 90
RESUIES ... et 95
| DI ET o<1 (o) o FA TR 102
[076] g o] (V=1 (o] o [P 104
REIEIEINCES . ... e et e e e et e e et e e e e e e e e e e e e eenas 105
Chapter 7: Economic evaluation...........cccciiionisnininininnis s ssmsssms s 109
P o151 (=] SO 110
o] o [UTo3 4[] o TP 112
1Y/ 1Y 4 Lo o £ TP 113
RESUIES .. et 119
| DI ET o<1 (o) o FA TR 125
[076] g o] (V=1 (o] o [P 127
REIEIEINCES . ... e et e e e et e e et e e e e e e e e e e e e eenas 128

Xiii



Chapter 8: Overall discussion, conclusions and recommendations .........c.ccccueccmirscnrnecnrscsnssaennes 131

RESEAICH SUMMIAIY ...ttt bbb bbb bbbbbbbbbbenees 132
Methodological reflections and limitations ..., 135
Implications for policy @and PractiCe ...............uuuuiuuiuiiiiiiiiiiiii i 136
Conclusion and recommeNndations ............coviiiiiiiiiiiii 138
=] o 1T o =T ] 1/ 143
N 0 o =T g T [ = 153
List of @bbreviations. ... 154
F U1 o] = eTo o1 (] o TUL{ o] o I 156
List Of @PPENAICES. ..o 158

Xiv



List of tables

Table 1 Classification of self-management support studies by condition..................cccoc, 10
Table 2 Evidence of SMS interventions on desired outComes ..., 11
Table 3 Frequency of self-management components of included interventions ............cccccccoooeeieee. 15
Table 4 RCTs showing positive findings for all outcome measures...........coovvevviiiiiiiiieeiiiceee e, 16
Table 1 Structure of HealthPathways ..., 58
Table 2 Implementation factors influencing MAS delivery during the pilot testing phase ................... 61
Table 1 StUAY OUICOMES ... 93
Table 2 Baseline patient characteristiCs ..., 96
Table 3 Comparison Of OULCOME MEASUIES..........oiiiieiiiiiiiiae e e e et e e e e e e e e e e eeeeeeees 98
Table 4 Reconsultation by health care provider............oooo 100
Table 5 Mean difference in EuroQoL EQ-5D VAS ... 101
Table 1 Key components of the economic evaluation................ccoveiiiiiiniiec e 114
Table 2 Cost utility and cost effectiveness effect outcomes ..., 116
Table 3 Summary of identified health resources and cost estimates...........cccccvieiiii e, 118
Table 4 Estimated mean costs for each cost category...........cooiiii 120
Table 5 Incremental @nalysiS ..o 120
Table 6 ReSUItS Of the CEA... ..o e e e e e e e e e e 125

XV



List of figures

Figure 1 PRISMA diagram of search results and SCre€ning............couvvvviiiiiiiiiiiiiiiiiieeeeeeeeeeeeee 9

Figure 2 Risk of bias graph..........coooiiiii 20

Figure 3 Elements for a practical approach for HCPs in supporting face-to-face SMS multi-component
strategies, individually tailored for patients in primary care. Modelled on the definition of self-

management interventions by Jonkman et al. 2016............cooiiiiiiiiiiiiiiiiiiiieeee 22
Figure 1 Modifying health service utilisation through investment in self-care..........cccccccvivviviiinnnnn. 39
Figure 1 Flow chart of study Work Streams and methods.............cccccoiii 45
Figure 1 Co-designed MAS MOAEL ..........ccooiiiiiiiiiiiiiii 57
Figure 1 CONSORT 2010 floW di@gram ..........ccuiiiiiiiiiiiiiiiiiiiiieeeeeee e 95
Figure 1 Decision tree model StruCtUre.............oooiiiiiiiiiiii 115
Figure 2 ICER tornado diagram for multiple one-way SA ...........ccccooiiiii 122
Figure 3 Cost effectiveness plane for MAS over UC............ooooviiiiiiieee 123
Figure 4 Cost effectiveness acceptability curve showing the probability of MAS being cost-effective at

different willingness-to-pay thresholds...............eeiiiiiiiiiii s 124

XVi



1

Chapter 1: Self-management



Self-management support

Self-management

Self-management is defined by Barlow and co-authors as a patient’s ability to manage symptoms,
treatment, physical or psychosocial consequences and lifestyle changes inherent in living with a chronic
condition” (6, 7). Self-management is considered essential to disease management and secondary
prevention (8). The terms self-care and self-management are used interchangeably and have been
used in literature as concepts with similar and overlapping meanings (9). Jordan and co-authors note
the distinction between self-care (taking responsibility for the health of self or family) and self-
management (attitudes, behaviours and skills that the patient directs towards managing the impact of
a condition) (10). Self-care is more commonly applied to minor iliness, while self-management is used
in relation to chronic disease (9). Most self-management activities are disease-specific (11) and involve
increasing patients’ confidence to manage their symptoms and disease (self-efficacy) (11-13). Self-
management support is viewed as a portfolio of tools which help patients to choose healthy behaviours,
and transformative in the patient-provider relationship to a collaborative partnership (14). The pivotal
objective of self-management support is to change behaviours to produce sustainable positive health
effects. This may be achieved by increasing patients’ skills and confidence in managing their disease

through regular assessment, goal setting, and problem-solving support (13).

Self-management support in pharmacy

Community pharmacists, alongside GPs, are typically the first point of contact for patients into the health
system (15). Community pharmacists are continuing contacts for patients collecting their prescription
medicines and therefore can facilitate self-management in practice. Community pharmacy based self-
management initiatives are in the early stages of being developed and implemented. An example would
be a small scale, locally commissioned service such as the Self-care Management Support Program
(16) for patients with chronic diseases in the United Kingdom (UK). Patients with certain chronic
conditions are directed to their community pharmacy for three sessions over twelve weeks with a trained

pharmacist (16).

Self-management support is not terminology often used in community pharmacy. Aspects of self-
management support are generally carried out opportunistically by community pharmacists, either
during dispensing of prescribed medicines and conducting specific services such as a medication
review, or lifestyle services. Self-management support is a comprehensive and multidimensional

concept that looks at how care is provided holistically to the patient, not just as separate episodic



interventions. An examination of many of the self-management support interventions in literature do not
mention or involve community pharmacy. This may mean that community pharmacy is generally seen
as having little or no value in supporting self-management of chronic conditions or that their potential
has not been realised. None of the published literature appears to include any theoretical framework or
structure for pharmacists to provide self-management support or the training and system changes
needed. A key issue to be addressed is how community pharmacists can deliver self-management
services which are structured and evidence-based. Furthermore, a need exists to understand the
clinical, humanistic and economic outcomes that can be achieved. Pharmacists should acquire the
competencies to ensure patients obtain the skills to successfully self-manage. There should be
emphasis on upskilling pharmacists to deliver self-management services as it appears not to be

comprehensively covered in most university pharmacy courses.

Systematic review

The chapter hereon presents the work that was undertaken at the beginning of this PhD as part of a
wider review, mapping published literature to understand the self-care and self-management in
community pharmacy and capture the breadth of literature (1). Early insights from the review suggested
a dearth of published evidence on self-management within the community pharmacy literature. The
roles of health professionals and primary care teams in self-management support are explored
extensively in medicine and nursing fields. It was then decided to expand the review to include published
literature from other primary health disciplines. Therefore, the review was undertaken to provide clarity
on existing research evidence in self-management, synthesize the evidence on effective interventions
that facilitate positive clinical and humanistic outcomes, and develop a service model. The findings from
the review led to the development of a theoretical framework which may be applied to pharmacy
practice. Details on the search strategy, electronic databases, inclusion and exclusion criteria, the

appraisal and synthesis techniques are presented in the following peer-reviewed publication.

1 Citation: Dineen-Giriffin, S., Garcia-Cardenas, V., Williams, K. A. & Benrimoj, S. I. Helping patients
help themselves: a systematic review of self-management support in primary health care. PloS one.
2019;14(8): e0220116. https://doi.org/10.1371/journal.pone.0220116
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Abstract

Background

Primary health professionals are well positioned to support the delivery of patient self-man-
agement in an evidence-based, structured capacity. A need exists to better understand the
active components required for effective self-management support, how these might be
delivered within primary care, and the training and system changes that would subsequently
be needed.

Objectives

(1) To examine self-management support interventions in primary care on health outcomes
for a wide range of diseases compared to usual standard of care; and (2) To identify the
effective strategies that facilitate positive clinical and humanistic outcomes in this setting.

Method

A systematic review of randomized controlled trials evaluating self-management support
interventions was conducted following the Cochrane handbook & PRISMA guidelines. Pub-
lished literature was systematically searched from inception to June 2019 in PubMed, Sco-
pus and Web of Science. Eligible studies assessed the effectiveness of individualized
interventions with follow-up, delivered face-to-face to adult patients with any condition in pri-
mary care, compared with usual standard of care. Matrices were developed that mapped
the evidence and components for each intervention. The methodological quality of included
studies were appraised.

Results

6,510 records were retrieved. 58 studies were included in the final qualitative synthesis.
Findings reveal a structured patient-provider exchange is required in primary care (including
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a one-on-one patient-provider consultation, ongoing follow up and provision of self-help
materials). Interventions should be tailored to patient needs and may include combinations
of strategies to improve a patient’s disease or treatment knowledge; independent monitoring
of symptoms, encouraging self-treatment through a personalized action plan in response
worsening symptoms or exacerbations, psychological coping and stress management strat-
egies, and enhancing responsibility in medication adherence and lifestyle choices. Follow-
up may include tailored feedback, monitoring of progress with respect to patient set health-
care goals, or honing problem-solving and decision-making skills. Theoretical models pro-
vided a strong base for effective SMS interventions. Positive outcomes for effective SMS
included improvements in clinical indicators, health-related quality of life, self-efficacy (confi-
dence to self-manage), disease knowledge or control. An SMS model has been developed
which sets the foundation for the design and evaluation of practical strategies for the con-
struct of self-management support interventions in primary healthcare practice.

Conclusions

These findings provide primary care professionals with evidence-based strategies and
structure to deliver SMS in practice. For this collaborative partnership approach to be more
widely applied, future research should build on these findings for optimal SMS service
design and upskilling healthcare providers to effectively support patients in this collaborative
process.

Introduction

Internationally, healthcare systems are challenged with the rising rates of chronic and complex
illness and the clinical and economic burden associated represents a major challenge to the
optimal provision of healthcare [1]. Health systems need to accommodate changes to meet the
increasing need for health services. Evidence suggests that leveraging the potential of people to
care for themselves and involving patients in decisions affecting their health is beneficial, par-
ticularly on the increasing rates of primary care consultations and health system pressures [2].
A key issue that needs to be addressed is how primary health care professionals (HCPs) can
support self-management in an evidence-based, structured way and how self-management
processes can be integrated into clinical practice, as models of care evolve to deliver a person-
centred approach. Patient participation is suggested to narrow the gap between the dichoto-
mous roles of patient and HCP [3]. Patient participation involves being engaged in the plan-
ning of care and exchanging knowledge, setting own goals and carrying out self-management
activities [3]. This partnership has been suggested as valuable in the support of the manage-
ment and control of symptoms, particularly for patients with chronic health conditions [4].
Self-management strategies are increasingly recognized as an essential component of chronic
disease management and secondary prevention [5], individually tailored to patient prefer-
ences, prior knowledge and circumstances, supporting patient participation in their care [6].
Self-management support (SMS) is viewed in two ways: (1) as a portfolio of techniques and
tools that help patients choose healthy behaviours, and (2) as a fundamental transformation of
the patient-professional relationship into a collaborative partnership [7]. SMS encompasses
more than a didactic, instructional program and goes beyond simple dissemination of infor-
mation or disease state management. The pivotal objective of SMS is to change behaviour
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within a collaborative arrangement to produce sustainable effects. This can be achieved by
increasing patients’ skills and confidence in managing their disease state through regular
assessment of progress and problems, goal setting, and problem-solving support [8]. Simply
put, patients and HCPs work to develop tangible and realistic healthcare goals, while HCPs
can assist with the development of the skill set necessary to achieve these goals and monitor for
improvements in patient health [9]. Lorig and Holman [10] identify a generic set of skills
proven successful for effective self-management, including (1) problem-solving; (2) decision-
making; (3) resource utilization; (4) forming a patient-health care provider partnership; and
(5) taking action. Acquisition of these skills leads to increased self-efficacy. Self-efficacy refers
to beliefs in one’s capabilities to execute a behaviour or course of action necessary to reach a
desired goal [10, 11].

There is a growing body of evidence that shows supporting people to self-manage their
health and care can lead to improvements in clinical and humanistic outcomes [12-18], reduc-
ing the economic impact of chronic disease and a means of contributing to the sustainability
of the global healthcare system. Supporting people to self-manage has resulted in reduced use
of general practitioners, reduced admissions to hospital, significant gains in health status and
increased symptom control [19, 20]. Interventions have targeted patients with arthritis [21],
asthma [22], chronic heart failure (CHF) [23], chronic obstructive pulmonary disease (COPD)
[24], type 2 diabetes mellitus (T2DM) [25, 26], hypertension (HT) [27] and patients on oral
anticoagulation [28]. Self-management support interventions vary in the literature with
increasing evaluations of peer-led, lay-led, or non-health professional-led, web-based and
group-based interventions. For example, the generic Chronic Disease Self-Management Pro-
gram, a non-health professional group-delivered intervention remains the most widely
adopted self-management support program internationally [29].

Primary HCPs are typically an individuals’ first point of contact with the health system
[30], and are continuing contacts for people with chronic disease. This opens up substantial
opportunities to effect sustainable changes through supporting self-management and delivery
of more personalized healthcare services. There is an increasing number and uptake of pri-
mary care services which require HCPs to be patient-oriented however none of the education
provided appears to include any theoretical framework or evidence-based structure for provid-
ers to effectively support self-management and facilitate patient behaviour change. Impor-
tantly, HCPs need to acquire the competencies not only to identify the techniques and tools
for specific patients but to ensure that patients acquire the skills to self-manage. Kennedy et al.
recommends a whole systems approach, which integrates SMS at the level of the patient, HCP,
and service organizations, which has proven effective in improving outcomes for patients [31].
Effective implementation is profoundly important to ensure viability and sustainability, and
potential scale-up. In some countries, governments have developed health policy and funding
alignment for self-management support with the aim of improving health outcomes and allevi-
ating pressures on the wider health system [32].

While the role of primary HCPs in delivering SMS is highlighted in the literature, there
remains a gap in research regarding the specific strategies and active components of interven-
tions used by providers resulting in better health outcomes for patients. A need exists to better
understand how these might be delivered within primary care, what outcomes can be achieved,
and the training and system changes needed as a result. This gap increases the challenge of
providing consistent SMS in primary care, and enabling the appropriate evaluation of SMS tri-
als. Therefore, the objective of this systematic review is to summarize the evidence of effective-
ness for SMS interventions delivered face-to-face in primary care practice, and identify
evidence-based strategies with active components facilitating positive clinical and humanistic
patient outcomes.
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Methods

A systematic review of randomized controlled trials evaluating SMS interventions was con-
ducted following the Cochrane Handbook for Systematic Reviews of Interventions. We have
reported the review according to PRISMA (Preferred Reporting Items for Systematic reviews
and Meta-Analyses) guidelines [33, 34]. Details of the protocol for this systematic review can
be found in the PROSPERO international prospective register of systematic reviews database
(registration CRD42017062639).

Search strategy

The research question (using PICO) and search strategy were developed and reviewed by three
authors (SDG, VGC, SB) to identify studies for this review. In a preliminary scoping search of
databases, we as a group of authors identified ten key papers which were suitable to be included
in the review. In the multiple search strategies all authors were involved. We tested and refined
our strategies as a group, which ensured reproducibility of key papers within search results and
a robust search strategy. The detailed search strategy for different electronic databases can be
found in S1 Table. A comprehensive search was undertaken in three databases using PubMed,
Scopus and Web of Science and search strategies were refined for each individual database.
Multiple databases were searched to adequately identify all literature relevant to the research
question. Published literature was systematically searched from inception to June 2019. Neither
publication date nor publication type filters were used. Citation searching was also conducted
to find articles cited by other publications. Searches of grey literature and reference lists of previ-
ous systematic reviews complemented our literature search to ensure all relevant studies were
captured. The complete results from all databases were imported and managed in a unique End-
Note X9 library upon search completion and saved without duplication.

Data extraction, management and synthesis

The review team were responsible for assessing the trials’ eligibility using the methods out-
lined. The lead reviewer (SDG) screened by title and abstract to select relevant publications. A
second and third reviewer (VGC, SB) were consulted throughout this process if an article
could not be rejected with certainty. Any disagreement among the reviewers throughout this
process were resolved by discussion and consensus. All authors (SDG, VGC, KW, SB) agreed
on the final texts for inclusion. Full texts were assessed for eligibility according to inclusion
and exclusion criteria. Eligible studies were randomized controlled trials (RCT's) and cluster-
randomized controlled trials (c-RCTs) assessing SMS interventions with follow-up, delivered
by primary HCPs, face-to-face to adult patients with any condition, compared to usual stan-
dard of care. The types of interventions included in the review were multicomponent interven-
tions aimed at supporting patient self-management. Jonkman et al’s definition of SMS
interventions was applied for the purposes of selection of interventions for inclusion in this
review [35]. This definition includes the wide range of components considered for ‘self-man-
agement interventions’. Self-management interventions are defined as [35]:

“Interventions that aim to equip patients with skills to actively participate and take responsibility
in the management of their chronic condition. This includes knowledge acquisition, and a combina-
tion of at least two of the following: (1) stimulation of independent sign and/or symptom monitoring;
(2) medication management; (3) enhancing problem-solving and decision-making skills for treat-
ment or disease management; (4) or changing physical activity, dietary and/or smoking behaviour”.

Excluded studies were: (1) non-randomized controlled study designs; (2) interventions not
meeting Jonkman’s definition of self-management support; (3) interventions not delivered
face-to-face (i.e. web-based interventions); (4) group-delivered interventions; (5) study
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populations under 18 years of age; (6) interventions delivered in settings other than primary
care; (7) interventions delivered by non-HCPs (i.e. lay, peer-led); (8) studies without usual
standard of care as comparator; (9) studies written in a language other than English or Spanish;
or (10) non-primary research articles (i.e. literature reviews, study protocols).

Authors kept a record of the number of trials included or excluded from the review at each
stage of the assessment process. Multiple papers of the same study were linked together. Study
design, setting, methods, participant characteristics, type of intervention, content, duration
and intensity of components, follow up, and study findings were extracted using a tailored
data extraction form developed for data retrieval using the Cochrane Handbook for Systematic
Reviews of Interventions [36] and the Cochrane Effective Practice and Organisation of Care
Group (EPOC) data collection form [37] and checklist [38].

Matrices were developed mapping both evidence and active components for each self-man-
agement intervention. Outcome indicators were independently extracted, tabulated and grouped
using the following categories of outcome measures, including (1) disease specific indicators; (2)
self-efficacy; (3) health-related quality of life; (4) functional status and disability; (5) psychological
functioning; (6) disease knowledge; (7) behaviours and self-management activities. Components
were categorized according to Jonkman’s definition of SMS interventions [35], including strate-
gies for: (1) condition or treatment knowledge acquisition; (2) active stimulation of symptom
monitoring; (3) self-treatment through the use of an action plan; (4) enhancing resource utiliza-
tion; (5) enhancing problem-solving and/ or decision-making skills; (6) enhancing stress man-
agement or emotional coping with condition; (7) enhancing physical activity; (8) enhancing
dietary intake; (9) enhancing smoking cessation; and (10) medication management or adherence.
Given the heterogeneity of the studies regarding participants, varying healthcare setting, strategies
and outcome measures, no formal quantitative synthesis or meta-analysis could be conducted.

Assessment of risk of bias

The methodological quality of studies were appraised using the ‘Suggested risk of bias criteria
for EPOC reviews’ tool in accordance with the Cochrane Handbook [39]. Domains of bias
included in the final assessment, were: (1) random sequence generation; (2) allocation conceal-
ment; (3) similarities on baseline outcome measurements; (4) similarities on baseline charac-
teristics; (5) completeness of outcome data; (6) blinding (participants, personnel); (7)
protection against contamination; (8) selective outcome reporting; and (9) other risks of bias.
Studies were assessed by domain as "low risk’ or *high risk’ of bias. Domains were ‘unclear risk’
if too few details were available to make an acceptable judgement of ‘high’ or ‘low’ risk. A sec-
ond and third reviewer (VGC, SB) were consulted throughout this process if decisions could
not be made with certainty. Any disagreement among the reviewers throughout this process
were resolved by discussion and consensus. Three categories of study quality were identified
by study authors according to each study’s methodological characteristics. In high-quality
studies, the majority of criteria were fulfilled and done well (low risk of bias in at least six crite-
rion), while in low-quality studies, the majority of criteria were not done or done poorly (high
risk of bias in at least five criterion); other situations were considered medium quality [40]. No
papers were excluded as a result of quality assessment.

Results
Study selection

6,510 citations were retrieved. After the removal of duplicates, 4,831 records were screened by
title and abstract. After review of full texts, fifty-eight RCTs/c-RCTs (reported in 80 citations)
fulfilled the review criteria and were included in this systematic review (see flow diagram in
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Fig 1. PRISMA diagram of search results and screening.
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Fig 1). A completed PRISMA checklist can be found in S2 Table. Descriptive characteristics of
individual studies are provided in S3 Table.

Description of studies

The included studies originated from 18 countries, predominantly the United Kingdom (UK)
and the United States (US). The conditions most frequently targeted included T2DM (37.9%;
n =22), COPD (20.7%; n = 12) and depression (13.8%; n = 8) (Table 1). Settings primarily
reported were general practice (48.3%; n = 28), primary care clinics (25.9%; n = 15) and com-
munity pharmacies (10.3%; n = 6). Interventions were delivered largely by general practition-
ers or nurses, commonly specialising in areas such as respiratory, diabetes and mental health.
SMS interventions in fourteen studies were delivered in primary care teams involving more
than one health care professional from different disciplines (24.1%; n = 14).

Study outcomes

Ninety-three different outcome measures were adopted by studies. Clinical outcome measures
associated with a particular condition were typically reported (e.g. clinical outcomes such as
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Table 1. Classification of self-management support studies by condition.

Condition Frequency (N) Associated references
Diabetes 22 [31,41-63]
COPD 12 [31, 58, 59, 61-71]
Depression 8 (47,58, 72-77]
Coronary heart disease 5 [47, 58, 76, 78, 79]
Asthma 5 [59, 62, 63, 80-82]
Osteoarthritis (OA) 4 [58, 83-87]

Low back pain 2 (88, 89]

Irritable bowel syndrome (IBS) 3 [31, 61,90, 91]
Cardiovascular disease (CVD) 3 [55, 59, 62, 63]
Recurrent binge eating/ binge eating disorder 2 [92, 93]
Unexplained chronic fatigue & chronic fatigue syndrome 2 [94, 95]

Anxiety 2 [73,74]

Chronic dizziness 1 [96]

Bulimia nervosa 1 [97]

Hypertension 1 [58]

Migraine/ headache 1 [98]

Oral hygiene 1 [99]

Low self-esteem 1 [100]
Psychosocial problems 1 [101]
Schizophrenia 1 [58]

Bipolar 1 [58]

Congestive heart failure 1 [58]
Hyperlipidaemia 1 [62, 63]
Prediabetes 1 [62, 63]

https://doi.org/10.1371/journal.pone.0220116.t001

changes in blood pressure or HbAlc levels). Humanistic outcomes sought to measure physical,
social and psychological functioning and changes in health-related quality of life (HRQOL).
Others captured changes in self-efficacy. Results were classified by outcome and method of
assessment (summarised in S4 Table relative to key findings).

Impact of interventions on outcomes

The overall impact of interventions on clinical and humanistic outcomes are illustrated in
Table 2.

Disease specific outcomes. Forty four RCTs examined the impact of interventions on dis-
ease specific outcomes [42-57, 60, 70, 71, 76, 78, 79, 82, 85-87, 102, 106, 107, 109, 110, 112,
114, 115, 118]. Disease specific outcomes were most commonly reported in studies evaluating
interventions targeting patients with T2DM (e.g. changes in HbAlc, weight, blood pressure
and lipids), COPD (e.g. changes in Peak Expiratory Flow (PEF)), courses of antibiotics, oral
corticosteroids and frequency of exacerbations), asthma (e.g. PEF, symptoms, inhalation tech-
nique, number of exacerbations and nocturnal awakenings), binge eating disorders (e.g. fre-
quency of episodes and purging) and osteoarthritis (OA) (e.g. pain intensity, level of fatigue
and use of pain medication). Seventeen studies targeting diabetes reported mean changes in
HbA ¢, with seven reporting significant improvements in the intervention compared to usual
care [42, 46, 47, 50, 52, 53, 56, 109, 112]. Goudswaard et al. [42] reported a decrease in HbAlc
at six weeks by 0.7% more (95% CI 0.1, 1.4) in those receiving the intervention when compared
with control. The intervention evaluated by Adachi et al. [50] for patients with T2DM resulted
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Table 2. Evidence of SMS interventions on desired outcomes.

Disease specific Self- Quality of | Physical and social Psychological Disease Health Self-management
outcomes efficacy life functioning functioning knowledge behaviours activities
Adachi et al. [50] +
Banasiak et al. [97] + + +
Barbanel et al. [80] +
Barley et al. [76] NEA NEA NEA NEA NEA
Bartels et al. [58] NS +
Bischoff et al. [69] NS NS NS
Broderick et al. [84] + + NS +
Browning et al. [54, + NS NS + +
102]
Chalder et al. [95] + +
Cherkin et al. [88] NS NS + +
Clark et al. [41, 103] NEA NS +
Clarkson et al. [99, + +
104]
Doucette et al. [45] NS +
Dziedzic et al. [85- NS + NS NS
87]
Efraimsson et al. [66] + + +
Eikelenboom et al. NS NS
[59, 105]
Farmer et al. [48, NS
106, 107]
Ferrone et al. [71] + + +
Fortin et al. [62, 63] + +
Freund et al. [101] +
Friedberg et al. [94, + NS NS
108]
Gabbay et al. [43] + +
Gabbay et al. [60] + NS NS NS
Goudswaard et al. +
(42]
Grilo et al. [93] NS NS NS
Heitkemper et al. + +
[o1]
Hill et al. [67] +
Hoffmann et al. [98] NS NS +
Huang et al. [46, +
109]
Ismail et al. [49] NS
Jaipakdee et al. [56] + + NS
Kennedy et al. [31, NS NS NS NS NS
61]
McGeoch et al. [64] NS NS NS +
McLean et al. [82] + + +
Mehuys et al. [81] + NS NS +
Mehuys et al. [52] + + +
Meland et al. [78, NS NS NS
110]
(Continued)
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Table 2. (Continued)

Disease specific Self- Quality of | Physical and social Psychological Disease Health Self-management
outcomes efficacy life functioning functioning knowledge behaviours activities
Mitchell et al. [68, + NS + +
111]
Morgan et al. [47, + +
112]
Moss-Morris et al. + + NS
[90, 113]
Murphy et al. [79, NS NS
114, 115]
Olry de Labry Lima +
etal. [53]
Partapsingh et al. NS
[51]
Richards et al. [74] NS NS
Rosemann et al. [83] NS NS
Smit et al. 77, 116] NS
Striegel-Moore et al. + + +
[92,117]
Sturt et al. [44] NS + +
Tiessen et al. [55, NS NS
118]
van Dijk-de Vries NS NS NS NS NS NS
etal. [57]
Von Korff et al. [89] NS NS NS
Waite et al. [100] +
Watkins et al. [72] +
Watson et al. [70] NS
Williams et al. [75] +
Wood-Baker et al. + NS NS
[65]
Yardley et al. [96] + + NS NS
Zimmermann et al. NS + NS NS

(73]

(+): positive findings; (+): mixed findings; (NS): non-significant findings; NEA: no evidence available

https://doi.org/10.1371/journal.pone.0220116.t002

in a 0.7% decrease in HbAlc at six months in the intervention group (n = 100) compared with
a0.2% decrease in the control group (n = 93) (difference —0.5%, 95% CI: -0.2%, —0.8%;
p = 0.004).

Three RCTs reported on the level of asthma control and symptoms [80-82]. Mehuys et al.
measured the level of asthma control using the Asthma Control Test (ACT), a clinically vali-
dated measure [81]. While mean ACT scores did not change from baseline for both study
groups, a subgroup analysis of patients having insufficiently controlled asthma at baseline
showed the intervention group had significantly increased ACT scores after six months (mean
ACT change from baseline in the intervention group was +2.3 and +0.3 in the control group
(mean difference 2.0, 95% CI: 0.1, 3.9; p = 0.038). The need for rescue medication was reduced
in both groups from baseline, however a significantly higher reduction in the intervention
group (-0.56 and -0.57 inhalations per day at three and six-month follow-up, respectively) was
reported against control (-0.03 and -0.43 inhalations per day at three and six-month follow-up,
respectively; p = 0.012) [81]. Six studies reported on COPD-specific outcomes [64, 65, 68-71,
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111]. McGeoch et al. [64] reported no significant change in St. George’s Respiratory Question-
naire (SGRQ) as the primary outcome measure. The intervention also showed no effect on
self-reported outcomes including the frequency of use of antibiotic courses and oral corticoste-
roids over 12 months [64].

Interventions targeting eating disorders were evaluated in four RCTs [41, 92, 93, 97, 103,
117]. Banasiak et al. [97] explored primary outcome measures of eating pathology derived
from the Eating Disorder Examination Questionnaire (EDE-Q). Intention-to-treat (ITT) anal-
yses revealed significant improvements in psychological symptoms at the end of the interven-
tion compared with control, reduction in mean frequency of binge-eating episodes by 60% in
intervention and 6% in control, and remission from all binge-eating and compensatory behav-
iours in 28% of the intervention and 11% of control. Treatment gains were maintained at three
and six-month follow-up [97].

An intervention targeting patients with OA measured primary outcomes of pain intensity,
physical functioning, self-efficacy, psychological distress, use of pain coping strategies, cata-
strophizing and HRQOL [84]. ITT analyses were performed on primary outcomes at baseline,
post-treatment, 6 and 12 month follow-up which yielded significant group differences, indicat-
ing improvement in pain intensity (F(3,233) = 2.75, p = 0.044), physical functioning (F(3,233)
=3.11, p = 0.027), psychological distress (F(3,233) = 2.83, p = 0.039), use of pain coping strate-
gies (F(3,233) =4.97, p = 0.002), and self-efficacy (F(3,232) = 10.59, p< 0.001) in intervention,
compared with control. All outcomes, except for self-efficacy, were maintained at 12-month
follow-up while effects on self-efficacy degraded over time [84].

Health-related quality of life. Twenty-four RCT's examined the impact of interventions
on HRQOL [31, 54, 56, 57, 60, 61, 64-66, 69, 71, 73, 74, 76, 81-84, 90-92, 94, 96, 98, 101, 102,
108, 113, 117]. The method of assessment varied and included general HRQOL questionnaires
such as the SF-12 survey questionnaire and EuroQoL EQ-5D questionnaire. Disease specific
QOL measures were also identified including the Arthritis Impact Measurement Scales Short
Form questionnaire (AIMS2-SF) [119], Irritable Bowel Syndrome Quality of Life Question-
naire (IBSQOL) [120], Audit of Diabetes Dependent Quality of Life (ADDQOL) [121] and the
standardised Asthma Quality of Life Questionnaire (AQLQ) [122]. Eight studies reported sig-
nificant improvements in HRQOL [56, 66, 71, 82, 90-92, 96, 113, 117]. Efraimsson et al. [66]
evaluated the effects of COPD self-management delivered at a nurse-led primary health care
clinic. HRQOL, measured using the SGRQ, was improved by an average value of 8.2 units
(from 30.6) in the intervention group, whereas no change was noted in control. Differences
between groups were clinically relevant and statistically significant (p = 0.00030) [66]. Heit-
kemper et al. [91] examined the effect of an IBS SMS intervention on HRQOL using the Irrita-
ble Bowel Syndrome Quality of Life questionnaire (IBSQOL), a 30-item questionnaire.
Compared to usual care, participants receiving the intervention demonstrated statistically sig-
nificant improvements in QOL, increasing by 10.6 units, 12.8 units and 12.2 units at nine
weeks, six and twelve-months, respectively. Changes persisted at 12-month follow-up
(p<0.001) [91].

Physical, psychological or social functioning. Physical, mental or social functioning
were measured in 25 RCTs [31, 43, 44, 47, 54, 56-58, 60-64, 68, 72-76, 79, 84-97, 100, 102,
108, 111-115, 117]. Psychological symptoms and social functioning using the CORE-OM scale
[123] were measured in three studies [74, 75, 100]. Psychological functioning was measured
using the Beck Depression Inventory (BDI) and Beck Depression Inventory-II (BDI-II) scale
[124] in eight studies [72, 75, 84, 92-94, 97, 100, 108, 117]. Williams et al. [75] reported lower
mean BDI-II scores in the intervention group at four months (2.6 to 7.9; mean difference 5.3
points, p<0.001). At twelve-month follow-up, there were also significantly higher proportions
of participants achieving a 50% reduction in BDI-II in the intervention arm compared to
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control [75]. The Problem Areas in Diabetes Scale (PAID), a brief self-report scale [125], was
used to evaluate diabetes-related distress. Sturt et al. [44] reported a reduction by 4.5 points in
mean PAID scores at follow-up (95% CI: —8.1, —1.0), indicating lowered diabetes-related dis-
tress after a nurse-delivered intervention compared with control (p = 0.012), however this dif-
ference was considered a small effect [44]. Physical functioning was assessed with the SF-36PF
scale [126] by Friedberg et al. [94, 108] evaluating a chronic fatigue self-management interven-
tion. No significant changes in scores by time, treatment group, or diagnostic group were
revealed (p>0.05) [94, 108].

Patient self-efficacy. Self-efficacy was assessed using a number of validated instruments
including the General Self Efficacy Scale (GSES-12) [127], Diabetes Management Self Efficacy
Scale (DMSE) [128] and the Arthritis Self Efficacy Scale (an eight item scale measuring
patients’ perceived ability to perform specific behaviours aimed at controlling arthritis pain
and disability) [129], the COPD self-efficacy scale (CSES) [130], among others. Self-manage-
ment and patient enablement were measured by the Patient Enablement Instrument (PEI)
[87]. Changes in perceived self-efficacy were reported in 14 studies [31, 44, 54, 57, 68, 69, 73,
76-78, 84, 87,98, 99, 102, 104, 110, 111, 116]. Sturt et al. showed self-efficacy scores were 11.2
points higher on the DMSE (95% CI: 4.4, 18.0) in the intervention group compared with the
control group following a structured intervention delivered by practice nurses in the UK
(p =0.0014) [44]. Broderick et al. [84] reported significant improvement in self-efficacy (F
(3,232) =10.59, p = 0.001) following a nurse-practitioner delivered intervention for OA
patients, however this was not maintained at 12-month follow up (p = 0.158). Seven RCTs
reported non-significant improvements in self-efficacy [54, 57, 59, 68, 69, 77, 78, 98, 102, 105,
110, 111, 116]. Bischoff et al. found no statistically significant changes in CSES scores at 24
months [69]. Smit et al. [77, 116] assessed self-efficacy in controlling depressive symptoms and
preventing future episodes, using the Depression Self-Efficacy Scale (DSES) [131]. No statisti-
cally significant differences between groups were revealed at 12-month follow-up [77, 116].
Eikelenboom et al. reported no significant difference in PAM-13 scores (measure of patient
activation [132]) between control and intervention arms at six-month follow-up [59, 105].

Self-management behaviours. Behaviours commonly measured were diet, physical activ-
ity, medication adherence and smoking. Five studies reported on level of physical activity [41,
59, 83, 88, 103, 105]. A range of measures included the International Physical Activity Ques-
tionnaire short form (IPAQ-SF) [133], Rapid Assessment of Physical Activity questionnaire
(RAPA) [134] and The Physician-based Assessment and Counselling for Physical Activity
(PACE) questionnaire [135]. No significant between group differences were reported for phys-
ical activity in 4 RCTs [41, 59, 65, 83, 103, 105]. There was evidence in one study to suggest
self-reported exercise participation was higher 1-week post-intervention (p<0.001) however
differences were no longer significant at seven-week follow-up [88]. Self-care activities within
7 days were measured in 4 RCTs [41, 52, 54, 60, 102, 103] using the Summary of Diabetes Self-
Care Activities (SDSCA) questionnaire, a brief self-report instrument for measuring levels of
self-management in diabetes (‘general diet’, ‘specific diet’, ‘physical exercise’, ‘foot care’ and
‘smoking’) [136]. Mehuys et al. reported significant improvements in self-management activi-
ties in the domains of ‘specific diet’ (+0.5 day/week, p = 0.008), ‘physical exercise’ (+0.4 day/
week, p = 0.006), and ‘foot care’ (+1.0 day/week, p<0.001) for intervention patients. There
were significant between-study group differences in the domains “physical exercise’ (p = 0.045)
and ‘foot care’ (p<0.001), however the between-group difference for ‘specific diet’ were non-
significant [52].

Disease knowledge. Nine studies reported disease knowledge as an outcome [52, 66-68,
71, 81, 82, 88,93, 111]. Two RCTs [67, 68, 111], measured COPD disease knowledge using the
Bristol COPD Knowledge Questionnaire (BCKQ) [137]. Hill et al. reported the results of the
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BCKAQ for each domain in both groups. Compared with baseline measures, the total Bristol
COPD knowledge Questionnaire score increased from 27.6 + 8.7 to 36.5 + 7.7 points
(p<0.001) in the intervention group, and unchanged in the control group (29.6 + 7.9 to
30.2+7.2;p=0.51) [67].

Intervention components and theoretical underpinnings

Each of the studies described interventions including multiple core components (see S5 Table
for full component breakdown). Providing knowledge about the condition or treatment
(100%; n = 58), enhancing patients role in making lifestyle changes (71.9%; n = 41), develop-
ment of a self-management or action plan (45.6%; n = 26), keeping logs of self-monitoring
(43.9%; n = 25), strategies for psychological coping with conditions (43.9%; n = 25), enhancing
problem-solving and/or decision-making skills (42.1%; n = 24) and medication adherence or
management (36.8%; n = 21) were most prominently detected (Table 3). Interventions target-
ing heart disease, irritable bowel disease (IBD) and asthma reported the highest number of
self-management components. Self-treatment through the use of an action plan, enhancing
medication adherence and smoking cessation components were frequently seen in studies
evaluating interventions targeting COPD. Similarly, SMS components targeting T2DM com-
monly included strategies to stimulate symptom monitoring, making positive lifestyle
improvements with physical activity or dietary improvements. In contrast, interventions for
depression included components focusing on patients’ role in managing stress, problem-solv-
ing and strategies for coping with conditions.

Overall, sixteen studies explicitly reported a theoretical framework underpinning the inter-
vention (28.1%; n = 16) including Cognitive Behavioural Theory (17.5%; n = 10) [58, 74, 75,
84, 90-94, 100], Social Cognitive Theory (3.5%; n = 2) [79, 104], Prochaska and DiClementes’
Transtheoretical model of the Stages of Change (3.5%; n = 2) [51, 55, 66, 82], Social Learning
Theory (1.8%, n = 1) [44], Normalization Process Theory [31] and Implementation Intention
Theory (1.8%; n = 1) [104]. Intervention fidelity was reported in 21 studies (27.6%; n = 16).

Training of primary care provider to deliver SMS. 70.7% (n = 41) of studies included
upskilling of HCPs to deliver the intervention. Training aimed at enhancing aspects of patient
self-efficacy including mastery achievements, positive learning, adjustment to stress, verbal
encouragement and outcome expectations. Intervention approaches were underpinned by the
use of core communication skills to build trust and rapport in the patient-provider

Table 3. Frequency of self-management components of included interventions.

Components Number of studies in which this strategy is mentioned
N (%)
Providing knowledge about condition or treatment 58 (100.0)
Stimulation of physical activity 27 (47.4)
Enhancing problem-solving and/ or decision-making 27 (47.4)
skills
Self-treatment through use of self-management or 26 (45.6)
action plan
Active stimulation of symptom monitoring 25 (43.9)
Emotional coping with condition or stress management | 25 (43.9)
Enhancing dietary intake 24 (42.1)
Medication management or adherence 21 (36.8)
Encouraging use of other health services or support 13 (22.8)
resources
Enhancing smoking cessation 13 (22.8)

https://doi.org/10.1371/journal.pone.0220116.t003
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relationship, and as such providers were trained in areas including active listening, non-verbal
communication, reflection, empathy and affirmation. Studies reported the provision of HCP
resources to support self-management, e.g. written material or manuals, feedback on care
reports, video demonstrations or case studies, and tools to assess patient support needs and
priorities (PRISMS).

Interventions reporting positive findings for clinical and humanistic
measures

Thirteen RCTs targeting a range of conditions including asthma, T2DM, COPD, recurrent
binge eating, chronic fatigue, major depression, low self-esteem, IBS and depression reported
positive findings for all clinical and humanistic outcome measures (Table 4) [42, 66, 67, 72, 75,
80, 91, 92, 95, 100, 117].

A mean of five self-management components (SD 1.7) were included in effective interven-
tions. Elements most frequently reported to enhance the patient’s role in self-management
included information provision (100.0%; n = 13), enhancing problem-solving or decision-
making skills (76.9%; n = 10), active stimulation of symptom monitoring (46.2%; n = 6), medi-
cation management or adherence (46,2%; n = 6), strategies for stress or psychological

Table 4. RCTs showing positive findings for all outcome measures.

Transfer of Self- Active Stress or Enhancing | Resource | Enhancing | Enhancing | Enhancing | Enhancing
information | treatment | stimulation of | psychological problem | utilization | physical dietary smoking | medication
through use | symptom management solving/ activity intake cessation adherence
of an action | monitoring decision-
plan making
Barbanel et al. v v v X v X X X v v
[80]
Chalder et al. v X v X v X X X X X
[95]
Efraimsson v v X X v X 4 4 4 4
et al. [66]
Ferrone et al. v v X v v X v v v v
[71]
Fortin et al. v X X X X X v v v X
[62, 63]
Goudswaard v X v X X X 4 4 X 4
etal. [42]
Heitkemper v v v v v X X v X X
etal. [91]
Hill et al. [67] v X X X X X v X v v
McLean et al. v v v X v X X X X v
[82]
Striegel- v X v 4 v v X v X X
Moore et al.
[92,117]
Waite et al. v X X v v X X X X X
[100]
Watkins et al. v X X 4 v X X X X X
[72]
Williams v X X v v X X X X X
etal. [75]
Total 13 5 6 6 7 1 5 6 5 6

Summary: (v') component present; (X): component absent/ unclear/ not specified

https://doi.org/10.1371/journal.pone.0220116.t004
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management of condition (46.2%; n = 6) or enhancing dietary intake (46.2%; n = 6). The total
duration of interventions ranged from 4 to 52 weeks. Initial consultations were on average 62
minutes (SD 13.8). Follow-up was delivered face-to-face in 11 interventions (84.6%; n = 11),
and two studies reported telephone follow up (15.4%; n = 2). Studies reported mean of five fol-
low-up sessions (SD 3.6) on average, ranging from 1 to 12 sessions. Mean duration of follow
up sessions were 57 minutes (SD 18.5). Individuals were provided self-help support materials
or resources in majority of interventions (92.3%; n = 12). Accompanying patient materials
provided in addition to face-to-face sessions included manuals, information or educational
booklets to work through at home, personalized treatment or action plans, devices and diaries
for self-monitoring, goal setting forms or individualized dietary plans. Six RCT's incorporated
a theoretical underpinning in their intervention: cognitive behavioral theory (30.8%; n = 4)
and Prochaska and DiClementes’ transtheoretical model of the stages of change (15.4%; n = 2).
Five integrated cognitive behavioral therapy (CBT) into their intervention (38.5%; n = 5).

Barbanel et al. [80] and Goudswaard et al. [42] targeted asthma and T2DM respectively and
produced positive improvements in clinical outcomes. The SMS intervention evaluated by
Barbanel et al. [80] examined the impact of a self-management program delivered by commu-
nity pharmacists on asthma control. Intervention participants received self-management sup-
port from the pharmacist with weekly telephone follow-up for 3 months. This included a
review of inhaler technique, skills including monitoring of peak flow, and a personalized
action plan for worsening symptoms or exacerbations. Symptom scores improved in the inter-
vention group and marginally worsened in the control group to 20.3 (4.2) and 28.1 (3.5),
respectively (p<0.001; adjusted difference = 7.0 (95% CI: 4.4, 9.5). Goudswaard et al. [42] eval-
uated long-term effects of nurse-delivered self-management education in type 2 diabetics. The
intervention focused on medication adherence, enhancing physical exercise, dietary intake
and self-monitoring blood glucose at home. Six sessions were provided at intervals of 3-6
weeks, resulting in contact time of approximately 2.5 hours with HCPs over 6 months. HbAlc
levels improved from 8.2% to 7.2% in the intervention group and 8.8% to 8.4% in usual care at
6 weeks, however this result was not sustained at 18 months [42].

Efraimsson et al. [66] examined effects of nurse-led COPD intervention. Patients received
education on self-care ability to cope with disease and treatment. Patients were scheduled for
two visits with nurses lasting 60 minutes during a 5-month period. A statistically significant
increase was noted in the intervention group on QOL, the proportion of patients who ceased
smoking, and patients’ knowledge about COPD at 3-5 month follow up, compared with usual
care. Heitkemper et al. [91] examined an intervention delivered to women with IBS. Women
in the intervention received eight weekly 1-hour individual sessions. The intervention
included education, dietary counselling, symptom monitoring, relaxation training and cogni-
tive-behavioral strategies including anger management, cognitive restructuring, assertiveness
and social skills training [91]. Hill et al. [67] examined an intervention in people with COPD.
Intervention participants attended two one-to-one 60-minute sessions, focusing on enhancing
self-efficacy. Sessions were accompanied by a written manual adapted from the "Living Well
with COPD" program. COPD knowledge increased from 27.6 (+/- 8.7) to 36.5 (+/- 7.7) in the
intervention group, which was greater than any difference seen in the control group. Waite
etal. [100] examined an individualized intervention for patients with low self-esteem. This
included goal setting, learning skills to re-evaluate anxious and self-critical thoughts and beliefs
through cognitive techniques. All participants were given a three-part self-help workbook in
addition to individual treatment sessions. The intervention showed significantly better func-
tioning than control on measures of overall functioning and depression and had fewer psychi-
atric diagnoses at the end of treatment. All treatment gains were maintained at follow-up
assessment. Williams et al. [75] evaluated a guided self-help intervention for depression in
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primary care. The first appointment focused on an introduction to the use of the self-help
materials. Three additional face-to-face support sessions of approximately 40 minutes were
provided on a weekly or fortnightly basis. Mean Beck Depression Inventory (BDI-II) scores
were lower in the intervention group at 4 months by 5.3 points, compared with control (2.6 to
7.9, p = 0.001). There were also significantly higher proportions of intervention participants
achieving a 50% reduction in BDI-II scores at 4 and 12 months.

McLean et al. [82] involved a pharmacist-delivered intervention for asthma self-manage-
ment. The intervention involved education surrounding the basic concepts of disease, medica-
tions, trigger identification and avoidance, and an asthma action plan. Patients were taught to
use a peak flow meter, spacer devices, calendars/diaries were provided and asked to record
peak expiratory flow rates (PEFRs) regularly for the course of the study period. Patients
received appointments of approximately one hour in length with a pharmacist in a private
counselling area every two to three weeks for at least three appointments, and then follow-up
appointments at least quarterly for 12 months [82]. Symptom scores decreased by 50%
(p<0.05) and peak flow readings increased by 11% (p = 0.0002) for intervention patients, com-
pared to those receiving usual care. Chalder et al. [95] evaluated the efficacy of a self-help
booklet and advice delivered by a nurse in reducing chronic fatigue in adult patients. The
intervention reiterated self-monitoring and maintaining symptom diaries. Basic cognitive
techniques such as identifying and challenging unhelpful thoughts were also introduced. The
self-help group showed significantly greater improvements in fatigue (p = 0.01) and psycho-
logical distress (p<0.01) than controls. Striegel-Moore et al. [92, 117] evaluated cognitive beha-
vioural guided self-help for the treatment of recurrent binge eating. Intervention participants
received 8 sessions over 12 weeks. The primary focus of this intervention was on developing a
regular pattern of moderate eating using self-monitoring and problem-solving. The main out-
come, abstinence from binge eating differed significantly between the groups: the initial
improvement in abstinence from baseline was greater for the intervention group than usual
care (p<0.001). Watkins et al. [72] evaluated guided self-help concreteness training as an inter-
vention for major depression. During the initial session of the self-help intervention, psycho-
education and training exercises were provided. During the follow-up telephone sessions,
feedback, guidance and encouragement was provided to ensure accurate use of exercises, and
progress monitored. The intervention resulted in significantly fewer depressive symptoms
post-treatment, relative to treatment as usual (ITT, p = 0.006, effect size d for change in Hamil-
ton Rating Scale for Depression (HAMD) = 0.76; PP, p<0.0001, d = 1.06).

Quality risk of bias assessment of individual studies

The overall methodological quality was considered high (lower risk of bias) in 41.4% of studies
(n =24 RCTs), and of medium quality in 58.6% of studies (n = 34 RCTs). The domains consid-
ered lowest risk of bias were selective reporting (96.6%; n = 56), baseline outcome measures
(84.5%; n = 49), random sequence generation (79.3%; n = 46) and baseline characteristics
(79.3%; n = 46). The domains with higher risk of bias were ‘blinding of outcome assessment’
(25.9% of studies; n = 15). Reporting bias was judged low for more than 95% of studies. Half of
studies (51.7%; n = 30) presented low risk for the domain ‘other bias’. Reasons for other risk of
bias included not meeting recruitment targets for assumed power. Fig 2 shows aggregate
appraisal of risk of bias of included studies and visual representation of each domain.

Discussion

This systematic review has synthesized evidence from 58 randomized controlled trials examin-
ing the effectiveness of primary HCP delivered self-management support interventions for
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adult patients, with any condition, compared to usual standard of care. We describe effective
SMS interventions and have highlighted their active elements, identified trends in combina-
tions of intervention strategies, range of outcomes measured and the magnitude of effect size.
This review demonstrates that SMS interventions delivered face-to-face by primary HCPs,
which are multicomponent and tailored to explicitly enhance patient self-management skill set
can lead to improvements in clinical and humanistic outcomes. The various tools and strate-
gies that provide a structure to interventions delivered face-to-face include adapting interven-
tions according to patients’ readiness to change, action planning and goal setting by
collaboratively breaking down individual health goals into small achievable actions. The effec-
tiveness of multicomponent SMS interventions is not surprising. But it raises the question of
how to focus efforts on the best combination of active components within interventions. The
variation in context, outcome measures, training methodology used across the 58 studies, in
addition to the high degree of autonomy given to providers, deem the evaluation of SMS inter-
ventions more difficult.

Ninety-three different outcome measures were adopted to demonstrate evaluated impact of
the various interventions and presumably were selected to reflect expected outcomes or pro-
cesses of self-management. These include different measures of health-related quality of life,
overall functioning, self-efficacy, health behaviours, disease knowledge, symptoms and disease
control. Disease specific clinical indicators were mostly included as primary outcomes, and
QoL indicators generally served as secondary or ancillary outcomes to primary outcome crite-
ria. Generic HRQOL measures varied across different types of diseases, interventions and
groups (i.e. EQ5D, SF-12), and specific HRQOL disease measures were also utilized. (i.e. IBS-
QOL questionnaire was used to measure changes in HRQOL for IBS patients). Further exami-
nation of studies producing positive improvements in HRQOL revealed use of disease specific
measures (i.e. Ferrone et al. [71] reported positive changes in HRQOL using the Clinical
COPD Questionnaire (CCQ)—a 10-item, health-related quality of life questionnaire). Interest-
ingly, studies using more generic HRQOL measures (i.e. EQ5D, SF scales) mostly reported
insignificant differences in their interventions. S4 Table provides a summary of the various
instruments used in studies.

Our findings reveal a structured patient-provider exchange is required in primary care
(including a one-on-one patient-provider consultation, ongoing follow up and provision of
self-help materials). A systematic and tailored patient-primary care provider exchange is
needed to provide individuals with the portfolio of techniques and tools to effectively self-man-
age. Various combinations of strategies were used to achieve this and adapted to the individu-
als’ condition, health literacy, skills and confidence in managing their own health. Strategies
containing several interacting components and varying dimensions of complexity produce
favourable effects when tailored to the individual. No one intervention solution is suitable for
all patient groups and the selection of combinations of strategies should support patients’
needs relevant to both primary care and HCP. The strategy of enhancing the patient’s deci-
sion-making skills or ability to problem-solve was reported in the highest percentage of studies
(53.8%) with positive results, after knowledge acquisition. Active stimulation of symptom
monitoring (46.2%) and having specific, clear and accepted treatment or healthcare goals was
also commonly identified. This involved setting measurable, clear and accepted treatment or
healthcare goals on a per patient basis with a specific action or self-management plan detailing
these. Tailored, written information and care plans that are mutually agreed upon have previ-
ously been identified as helpful [138]. Strategies to improve responsibility in medication
adherence and lifestyle choices were also reported within effective interventions.

Interestingly, strategies for stress or psychological coping of conditions (46.2%) were com-
monly identified in effective interventions. Changing the patient’s cognitive approach to their
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illness was commonly incorporated into the intervention to deal with the physical and emo-
tional symptoms resulting from a chronic illness. Effective interventions integrated cognitive
behavioral therapy (CBT) into the intervention in 40% of studies. Multiple cognitive strategies
were raised, such as identifying and challenging unhelpful thoughts [95], relaxation training
and cognitive-behavioral strategies including anger management, cognitive restructuring,
assertiveness and social skills training [91]. A 2014 systematic review of qualitative literature
identified patients often express difficulties in dealing with the physical and emotional symp-
toms of their chronic conditions [138]. As such, undesirable physical and emotional symptoms
and impaired physical functioning can directly prevent patients from carrying out normal
daily activities, including tasks required to appropriately and successfully self-manage [139-
141]. Self-management of chronic conditions should therefore be examined not only from the
clinical perspective, but also the patient perspective with a focus on humanistic outcomes.
Importantly, the theory of SMS drawn for effective studies included Cognitive Behavioral The-
ory and Prochaska and DiClementes’ transtheoretical model of the stages of change. Follow-
up by HCPs included tailored feedback, monitoring of progress with respect to patient set
healthcare goals, or honing problem-solving and decision-making skills. Self-help tools and
assistance with locating resources were commonly provided during the patient-provider
exchange.

The scope of the terms ‘self-management’, ‘self-management support’ and ‘self-manage-
ment support interventions’ in literature and the large heterogeneity in terminology has
repeatedly been highlighted in previous systematic reviews and meta-analyses [27, 142-144].
This is a key limitation, as very broad or very narrow definitions of what constitutes “self-man-
agement support” have been applied. Lorig and Holman [10] previously underlined the need
to explore interventions beyond the label of self-management to define if interventions actually
address the necessary support strategies required to change behaviour. Subtle variations in
self-management definitions can result in substantial differences in selected studies. Using
Jonkman’s operational definition [35] to define our interventions has shown highly important
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in distinguishing self-management interventions from other types of interventions (ie. patient
education or disease management) without being too restrictive. The definition clearly defines
the elements or strategies that constitute a self-management support intervention, with the
pivotal objective of changing behaviour. This has guided the selection of studies on which our
review conclusions have been based.

A notable gap identified in the literature was a lack of focus on multimorbidity. This is
understood to pose challenges for self-management, as many individuals have more than one
health condition [138]. The effects of multimorbidity on a person are not always linear. Inter-
estingly enough, some studies have found that patients with multimorbidity consider them-
selves better at self-management because they had already developed skills such as self-
monitoring and self-advocacy [145].

In acknowledging that SMS is a multidimensional topic, we aimed to create a broader pic-
ture of the landscape of SMS in primary care. This was achieved by evaluating the patterns of
intervention components comprehensively across all conditions, by not limiting our research
to a clinical condition, or specific intervention strategies. Although including different clinical
conditions in the review may be considered as a drawback due the potential heterogeneity
induced, in our research, there was a clear distinction of strategies across the conditions stud-
ied. Findings from this review add further detail to this body of knowledge, while providing
HCPs with a number of evidence-based strategies that can be utilized in practice. These find-
ings pave the way to explore further SMS strategies targeting patient’s behaviour change, effec-
tive patterns of strategies, and develop a more evidence-based model for optimum SMS service
design. Primary care providers (e.g. general practitioners, nurses, pharmacists) can play a
foundational role in supporting patient self-management, especially for people with multiple
chronic conditions. Fig 3 sets the foundation for an evidence-based SMS primary care model
for face-to-face interventions, allowing for a more efficient and effective process to evaluate
and implement SMS interventions in primary care.

For this collaborative partnership approach to be more widely applied, there should be a
strong focus on upskilling primary care providers to deliver SMS strategies in health care,
which are both integrated and coordinated to improve the patient-provider encounter in prac-
tice [5]. The total duration of the intervention and the correlation of intervention duration
with the number of strategies delivered are important aspects when considering the sustain-
ability within primary care. Policy and funding alignment will also be a major determinant for
future sustainability. Therefore, we must determine where the best compromise in SMS inter-
ventions lie for cost-effective and resource-limited approaches. Future high-quality evaluations
of consistent interventions will be of value to practitioners, policy-makers and researchers in
terms of collecting clinical, humanistic and economic outcome measures to generate a robust
evidence base of primary care providers impact in the area. This will also allow determination
of ineffective combinations of strategies.

Future research efforts should continue to expand on this landscape to (1) examine the pat-
terns of strategies within effective multicomponent interventions for various conditions; (2)
examine the weighting of each strategy (ie. determine intervention components which are
more or less effective) within effective multicomponent interventions; (3) determine if certain
types of patient populations could be targeted most effectively by certain combinations of
strategies; (4) develop a core SMS outcome set in primary care; (5) examine the patient’s ability
to self-manage over time as well as aiming to achieve the goal of long-term sustainability for
improved self-management; and (6) determine training requirements for the upskilling of
health care providers for sustained patient behaviour change.

Furthermore, sustainability of improved SMS first requires an understanding of the imple-
mentation of SMS enhancing interventions [146]. Sustainability can be challenging if not
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Fig 3. Elements for a practical approach for HCPs in supporting face-to-face SMS multi-component strategies, individually tailored for patients in primary care.
Modelled on the definition of self-management interventions by Jonkman et al. 2016 [35].
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embedded into everyday clinical practice [31], and achieving the potential of primary care as a
platform to effectively deliver SMS and achieve the stated outcomes means overcoming known
barriers, such as limited time, skills and confidence among health professionals [31, 147]. We
know changes in health care professional practice requires exhaustive planning and testing to
increase the probability that they are successfully and sustainably implemented. The adoption
of Intervention Mapping has been widely used in health care settings to plan changes in the
behaviour and practice of health care professionals, and should be applied to ensure SMS inter-
ventions are both effective and successfully implemented in practice [148].

There are limitations to this review. A number of studies did not report sufficient detail to
their interventions which hampered the assessment of possible effective combinations of strat-
egies being evaluated. The methodological quality domains of the included trials were in a lot
of cases unclear, with a lack of poor description of the study methodology and intervention
fidelity in evaluations. This was mitigated by contacting authors for further relevant informa-
tion, searching for study protocols or further examining supplementary data online. With the
growing recognition of the importance of assessing treatment fidelity in multicomponent
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interventions [149-151] (ie. compliance to treatment protocols by HCPs, or compliance to
treatment by patients), it is important to note most trials (72%) did not include this in their
design and few provided data on treatment fidelity to the intervention. Only 38% of effective
interventions reported an assessment of intervention fidelity. The methodological quality
domains of the included trials were in a lot of cases unclear. Four high-quality studies provided
positive evidence that SMS interventions delivered in primary care dominate usual standard of
care, by improving patients’ clinical outcomes, HRQOL or psychological functioning [72, 91,
92, 100]. Similar trends have been found in existing literature in several contexts that self-man-
agement is essential to optimizing clinical and humanistic outcomes for patients with chronic
conditions [13, 15, 18, 152-155].

Although multiple databases were extensively searched using clear, specific and appropriate
terms, the search may not have yielded all published relevant studies given the ambiguity of
what constitutes “self-management support” and the variation in terminology for “self-man-
agement” identified in the literature. Unsurprisingly, with the rising burden of chronic disease,
the nomenclature of “self-management” has become more prevalent in both published and
grey literature. We recognize the use of different search terms and definitions to guide the
development of the search strategy may lead to variation in the identification of studies, and
affect a review’s conclusions. This is identified as a limitation of our review. Search terms were
sourced from previous systematic reviews, primary studies and grey literature. Our search
included general terms for “self-management” and was not limited to specific illnesses or
outcomes.

Systematic reviews are at risk for bias from a number of sources [156]. We sought to reduce
potential sources of bias within the inclusion and synthesis of studies. One of our main goals
was developing inclusion criteria to minimize ambiguity and reduce bias in study selection
decisions. We have defined our inclusion and exclusion criteria by PICO clearly and have doc-
umented and reported all decisions made in the study selection process for transparency.

Since we restricted our review to face-to-face interventions, there may be other SMS interven-
tions that may be effective that are not covered by this review. We decided to categorize the
comparator as usual standard of care and understand the definition of usual standard of care
may vary by country or healthcare system.

Conclusion

In conclusion, this review highlights core components of successful interventions showing
positive clinical and/or humanistic outcomes. Whilst it was difficult to directly correlate indi-
vidual strategies to outcomes and effectiveness, there was a clear distinction of strategies across
the conditions studied. This review provides encouraging groundwork for the design and eval-
uation of practical strategies for evidence-based practice and the construction of self-manage-
ment support processes in primary healthcare practice. This review may assist in determining
the breadth and focus of the support primary care professionals provide. Application of a theo-
retical perspective provides a strong base for the development of SMS interventions. The devel-
oped model sets the foundation for the design and evaluation of practical strategies for the
construct of self-management support in primary healthcare practice. These results may be
used to justify additional research investigating self-management interventions delivered in
the primary care setting. In response, primary care providers can begin to deeply reflect on
current practice and become involved in a dialogue to improve self-management support.
Critically, these results should stimulate informed discussion for the future delivery of self-
management support in primary care and the requirements for upskilling healthcare providers
to effectively support patients in this collaborative process.
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Self-care in pharmacy

While self-management support has emerged as a concept and models exist in the literature for the
management of chronic conditions in primary care, it was found that community pharmacy is yet to be
fully engaged in adopting these principles and models into usual practice. Most of the published
evidence suggests that the concept of self- management is synonymous with self-care in community
pharmacy. Self-care, in turn, is associated with self-medication and is more widely recognised as a

concept that applies to minor ailments (17-20).

Self-care

Self-care? is highlighted by the World Health Organization (WHQO) as integral to primary health care
(21). As models of care evolve to deliver patient-centred care, a key issue needing to be addressed is
how primary health care professionals can support self-care in an evidence-based, structured manner
and how processes can be integrated into usual clinical practice. Many health services and providers
have moved toward incorporating ways to increase patient involvement in managing their own health
(22-24), and embedding patient-centred care principles. Self-care has the potential to make significant
contributions to health care system efficiency (25-27). A policy statement released in 2019 by the
International Pharmaceutical Federation and the Global Self-Care Federation, states the intention of
the profession and industry to further develop self-care as a “pillar of sustainable healthcare systems”
(28, 29).

Self-care is usually the primary method for managing minor ailments (30). Minor ailments have been
defined in the international literature as “common or self-limiting or uncomplicated conditions which may
be diagnosed and managed without medical (ie. GP) intervention” (31-33). In Australia, the PSA has
defined minor ailments as “conditions that are self-limiting, with symptoms easily recognized and
described by the patient and falling within the scope of pharmacist’'s knowledge and training to treat”
(34). This may include, but not limited to, conditions such as common colds, strains and sprains, acute
diarrhoea, constipation, muscle aches and pains, allergies, headache, rash, dermatitis and eczema,
fevers, foot conditions such as corns and callouses and others (35). Questions exist in Australia
surrounding how the health care system can address minor ailments more efficiently by delivering care

at the appropriate level in an integrated capacity (36).

2 This is a summary of the introduction taken from a report as first author:

Citation: Dineen-Griffin, S., Garcia-Cardenas, V., Williams, K. A. & Benrimoj, S. |. An Australian
Minor Ailments Scheme: Evaluation of a collaborative protocolized approach by community
pharmacies and general medical practitioners; 2019. ISBN-13: 978-0-646-80883-3.
https://www.uts.edu.au/sites/default/files/2019-11/Full%20Report%20%28w!%29.pdf
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Self-medication

Self-medication is a fundamental component of self-care, and is defined by WHO as “the selection and
use of medicines by individuals to treat self-recognised illnesses or symptoms” (37). Australia’s
nonprescription medicine market is a $5.4 billion industry (Australian dollars) (2016), growing at 2.5%
per annum (38). It provides access to approximately 16,000 medicines on the Australian Register of
Therapeutics Goods (39). Community pharmacy is the primary channel of access for nonprescription
medicines. Legislation in Australia requires these medicines to be supplied under the supervision of a
pharmacist (Schedule 2 medicines or “pharmacy medicines”) or supplied by pharmacists themselves
(Schedule 3 medicines or “pharmacist only medicines”) (40). Community pharmacists are positioned to

facilitate responsible self-medication (41, 42).

Trends in self-medication and the increasing availability of nonprescription medicines increases the
need for sharing information between pharmacists and GPs to ensure continuity of care (41). There is
a need for a structured communication approach, addressing both content (ensuring the required items
for referral, assessment and management) and timeliness of information sharing. Community
pharmacists are often required to make recommendations based on incomplete symptom information,
other medical conditions, and other medications. Irrespective of pharmacist involvement, GPs too may
not be aware of the vast amount of self-care and self-medication occurring. Suboptimal communication
between providers has been highlighted as an area for improvement (43, 44) as it is associated with

limited or inappropriate outcomes (44-46).

International policy response

International governments have been investing in supporting pharmacists to take on an expanded role
in supporting self-care and self-medication (47-49). This is partially prompted by increases in GP and
emergency department (ED) presentations (49-53). Canada and the UK are arguably the most
advanced countries in terms of the profession enhancing its role in areas such as minor ailment services
and prescribing. The 2013 NHS urgent and emergency care review highlighted the role of community
pharmacy in providing accessible care for minor ailments in the UK. Minor ailment accounted for 18-
20% of GP presentations (50, 51, 54). A study in the UK demonstrated that pharmacists could manage
up to 8% ED presentations (55). With additional training, such as a 12-month diploma in clinical
examination skills and diagnostics, a further 28% of presentations could be managed by a pharmacist
(55). Since 2006, pharmacists in the UK have been able to undertake further training to become
independent prescribers (56). The extended role is not intended to replace the existing workforce, but
as a complementary group of health professionals who can diversify and become part of a fully

integrated team to clinically manage patients (57).
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International MASs were implemented with various objectives as part of their general health policy and
include (53):

e Contributing to the sustainability of health systems and optimising costs, through treating

patients with minor ailments at an appropriate level with nonprescription medicines.

e Improving accessibility by providing treatment for patients with minor ailments through the

community pharmacy network in both urban and rural areas.

e Increasing primary care capacity and availability of general practice for medical provision in
chronic or complex patients, through the transfer of minor ailment presentations from general

practice to community pharmacy.
e Relieving pressure on existing emergency and urgent care services.

e Improving collaboration among health professionals through consensus of standardised

protocols of work, particularly the referral of patients.

o Empowering patients to self-care and increasing their skills to responsibly self-medicate

through community pharmacy.

International minor ailment initiatives

Ninety-four MASs are identified in literature, in the UK (England, Scotland, Northern Ireland and Wales)
and regions of Canada (known as pharmacists prescribing for minor ailments (PPMA)) (58, 59).
Countries including Spain (60) and New Zealand (NZ) (61) are evaluating the feasibility of introducing
similar services. Paudyal and co-authors in a systematic review published in 2013 of international
MASSs recognised the patient and economic benefits (53). The review shows high symptom-resolution
rates, and low reconsultation, suggesting minor ailments are being dealt with appropriately in pharmacy
(53). The proportion of patients reporting symptom resolution ranged between 68% and 94.4% (53),

while the rate of reconsultation ranged from 2.4% to 23.4% (53).

Scotland

Scotland was the first country to implement the national ‘Pharmacy First’ scheme in 2006 (62, 63). The
scheme was introduced for use by children, patients aged over 60 years, those with a medical
exemption certificate, or people on certain benefits. The Scottish service treats 25 minor ailments and
allows pharmacists to supply certain prescription-only medicines for conditions under Patient Group
Directions (PGDs) (58). Examples include chloramphenicol 0.5% eye drops or fluconazole 150mg
capsules. Reimbursement is by capitation fee dependant on the number of patients registered per
month per pharmacy under MAS. Additional reimbursement is provided for the cost of medicines (62,

64, 65). In 2018, the Scottish government announced expansion of the ‘Pharmacy First’ scheme,
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available to all patients irrespective of age or social circumstance (66). The national service is expected
to cover a wider range of conditions such as uncomplicated urinary tract infections and impetigo (66).
Funding remains at £1.1 million (British pound) per year (66). The Scottish government announced an

additional £2.6 million (British pound) in community pharmacy funding in the 2019/20 financial year (67).

England

Eighty-nine MASs are commissioned by clinical commissioning groups (CCGs) or area teams (ATs) in
England. The variety of minor ailments covered under services vary up to 47 conditions (58). Usually
MAS is only open to patients who would otherwise be eligible for free prescriptions (ie. over 60 years,
under 16 years, or pregnant women). Community pharmacies are remunerated by the NHS (68, 69).
Certain MASs are associated with PGDs allowing pharmacists to treat minor ailments with specific
prescription medicines (58). Examples include oral antivirals or antibiotics, chloramphenicol eye drops
or fusidic acid cream (70). The remuneration structure is determined at a local level and typically uses
combinations of payment structures. (58). These include banded capitation, a one-off payment, retainer

fees, pharmacist consultation fees or remuneration for the number of medicines supplied (58).

Since 2017, there has been emphasis on further integrating community pharmacy into local NHS urgent
care pathways through the community pharmacy consultation service (CPCS) (71, 72). This model
involves a digital referral from NHS111 (emergency telephone helpline) or general practices to the
community pharmacy following assessment by a call advisor (73). The CPCS is intended to improve
patient access to treatment for minor ailments and relieve pressure on the wider NHS (71, 74). The
CPCS is nationally commissioned and roll out commenced in October 2019. The service is a component
of the five-year community pharmacy contractual framework (75). Pharmacies are paid £14 (British

pound) per completed consultation (76).

Northern Ireland

MAS was introduced in Northern Ireland in 2005. However, this service was withdrawn because of
disputes regarding pharmacy reimbursements between the Department of Health, Social Services,
Patient Safety, and the Pharmaceutical Contractors Committee of Northern Ireland (34). MAS was
reintroduced in 2009 as a national service. MAS is available to patients, registered with a general
practice, over three months of age (77). A maximum of two medicines may be issued per consultation
at no cost to the patient. Pharmacies are remunerated under a banded capitation model and for
medicines supplied (34). Between 2013-17, the total cost of MAS was £14,196,513 (British pound). This
sum comprised £7,830,424 (British pound) in pharmacy fees to provide the service and £6,366,089
(British pound) for the cost of medicines (78). In 2019, it was announced the government would channel

£2.1m (British pound) in funding, up to March 2020, for community pharmacies to deliver MAS (79).

Wales

Wales implemented the ‘Choose Pharmacy’ scheme in 32 pharmacies in the Betsi Cadwaladr and Cwm

Taf areas in 2016, with the intention of implementing a national service (34, 80). It also piloted a NHS111
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service, which is hoped to be rolled out nationally (80). The Welsh government channelled an extra
£1.4 million (British pound) in funding to community pharmacy in 2019 (80), and £100,000 (British

pound) for pharmacists’ training in minor ailments (80).

Canada

Eight of thirteen provinces in Canada operate a program known as “Pharmacists Prescribing for Minor
ailments” (PPMA) or similar (58), allowing pharmacists to prescribe certain medicines for the treatment
of self-limiting conditions. Alberta became the first province allowing pharmacists to prescribe medicines
in 2007 (59). The remaining provinces have since adopted various degrees of prescriptive authority
(81). The variety of conditions treated under PPMA varies from 12 to 34 conditions including vaginal
thrush, seasonal allergic rhinitis, or haemorrhoids (58). Nova Scotia gave pharmacists authority to
prescribe certain medicines in 2011. Saskatchewan became the first province to remunerate for PPMA
services for conditions such as mild acne, thrush, cold sores, diaper dermatitis, and insect bites. An $18
(Canadian dollar) fee is offered for services resulting in a prescription (58). For example, valacyclovir
for cold sores or intranasal mometasone for allergies (82). Pharmacists in New Brunswick were given
the ability to manage 32 ailments following mandatory training in 2008 (83). Pharmacists in Alberta
obtained additional authority to prescribe medicines in areas they can demonstrate clinical competency
(58). PPMA is soon to be among the responsibilities of community pharmacists in Ontario (83). The
Ontario government indicated in 2019 they will support pharmacists to practice to the full extent of their

expertise to alleviate the growing economic burden on ED and GP services (83).

Policy context in Australia

The Australian federal and state/ territory governments have made substantial policy progress to deliver
integrated care (84). Multiple strategies have been employed including reforms such as implementation
of integrated service models and targeted community-based programs (53, 85-88). A substantial
investment was made with the introduction of Primary Health Networks (PHNs) in 2015 (89, 90). Thirty
one PHNs were funded by $900 million (Australian dollars), replacing 61 Medicare Locals (91). PHNs
were established to lead improvements in the quality of primary health care and align with local hospital
networks to drive efficiencies and better direct funding to the delivery of frontline health services (92).

The principles that underpin PHNs are fundamental to strong primary care (93).

In Australia, reform is limited by the lack of national policy and strategic effort to promote self-care (47).
Whilst there is increasing evidence that self-care is beneficial, self-care in Australia is not an established
policy concept. The Global Access Partners report describes “the role of pharmacies and
nonprescription medicines in supporting self-care and reducing government expenditure for a more
efficient health system” (94). Enhancing the ability of the population to self-care requires whole-system
policy development and action. Figure 1 illustrates the ways in which policy reform and targeted

investment in self-care is required to modify trends in health service utilisation (47).
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Figure 1 Modifying health service utilisation through investment in self-care
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Source: Figure adapted from Duggan et al. Australian Health Policy Collaboration (47).

Contextualizing in Australia

The profession is broadening the scope of practice of pharmacists through professional services (95-
98). This is driven primarily by leadership of professional organizations, government policies, innovative
practitioners, education, remuneration and patient needs (99). Professional services have been defined
as, “a set of actions undertaken in or organised by a pharmacy, delivered by a pharmacist or other
health practitioner, applying specialized health knowledge to optimise the process of care, with the aim
of improving health outcomes and the value of healthcare” (100). Implementation of professional
services continues to remain a crucial aspect of the professional and economic viability of community
pharmacy (101). The focus on new services suggests the profession continues to realise the benefit of

service implementation and its integrated role within the health system (102).

Community pharmacists in Australia are increasingly collaborating with other health professionals to
ensure medicines-related management is part of a more collaborative approach (103, 104).
Collaboration is driven by the need for greater efficiency and cost-effective health outcomes (103, 105).
The PSA’s Pharmacists in 2023 report envisages pharmacists practising at their full scope to drive
greater efficiencies (106). The Pharmacy Guild of Australia’s Community Pharmacy 2025 report
identifies community pharmacies as health hubs facilitating the provision of cost-effective and integrated

health services to patients (103, 107).
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Rationale for an Australian minor ailments service

Community pharmacists providing self-care and advice on self-medication is a well-established activity

in Australian pharmacy practice (108). National pharmacy standards exist (109), however within these

standards there is no structured approach to assessment, no agreed protocols with GPs for evidence-

based management, or pathways to appropriately refer patients to general practice or ED settings (109).

There is minimal integration with general practice systems and no formal method of GP-pharmacist

communication relating to minor ailments (110). The potential for pharmacists to meet patients’ needs

for the management of minor ailments and alleviate health system pressure in Australia has been

recognised (111). The following issues contribute to a lack of integration, collaboration and cost

inefficiency in the Australian health care system:

There is no self-care policy within Australian health care policy.

Patients are seeking care for minor ailments at an inappropriate level (ie. general practice and

EDs with resource implications).
Accessibility to primary care is limited in rural and remote regions of Australia.

Some patients may be self-medicating inappropriately with nonprescription medicines leading

to safety and efficacy issues.

Health care providers may be unaware of self-medication practices and inappropriate use of

nonprescription medicines may go undetected.

Provision of pharmacist care for minor ailments is not standardized which results in

unstructured patient-pharmacist exchanges.

There are no agreed pathways facilitating appropriate referral when necessary for timely care

from pharmacy to the rest of the health system.
There is no requirement for patient follow up or documentation in community pharmacy.

GP-pharmacist communication around referral and use of nonprescription medicines is

inconsistent.

There is no national data documenting the frequency of clinical interventions performed by

community pharmacists.

There are no substantial local, state or national campaigns directing patients to the appropriate

level of entry into the health care system.

There is no data on cost savings (estimated or potential cost avoidance) for patients not going

to emergency, after-hours, or general practice settings for the same minor ailment symptoms.
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The implication of this lack of evidence is that community pharmacists cannot demonstrate their

clinical impact on a larger national scale.

There are no MAS models in Australia and consequently no literature in the Australian context. It is
evident that pharmacists could contribute to the Australian healthcare system in a way that is cost-
efficient and clinically effective through an integrated approach to self-care. Community pharmacists
are underutilized in the health care system, and are potentially part of the solution for containing
healthcare costs (112). National implementation of MAS in Australian primary care, underpinned by

national and state self-care policy, could have many benefits including:

o Coordination of services (increased collaboration, use of health technologies, improved flow of
patients and information between settings to ensure health outcomes for patients at the best

cost).

o Efficiencies (greater accessibility, cost-effective treatment, increased capacity of primary care,

optimization of costs through use of less expensive settings).

o Effectiveness (best clinical outcome for patients at an accessible point of entry into the health

care system).

However, evidence is needed before large-scale implementation could be considered in Australia.
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Objectives and research overview

The thesis hereon presents a series of studies addressing the overarching aim of designing and
evaluating a community pharmacist delivered MAS in Australia. The research consisted of ‘Work
Streams’ embedded within a mixed methods design (Figure 1). The design combined elements of both
qualitative and quantitative research methodologies. Work Stream one (“‘co-design”) was undertaken
using qualitative methods (2). The findings from the qualitative research undertaken informed the design
of the research in Work Stream two (“pilot study”) (113) and Work Stream three (“impact study”) (3-5,
114). The methodological grounding for the individual studies within this body of work are presented

and discussed in the relevant chapters.
The aims of each Work Stream of the research included:

Co-design: To investigate stakeholder perspectives for the design of a MAS model, and reach

agreement on service elements and operational characteristics of MAS in Australia.

Pilot study: (i) To assess the feasibility of MAS and research methods for the impact study and (ii) To
explore preliminary data trends on clinical, humanistic and economic outcomes of MAS, compared with

usual pharmacist care, in Australia.

Impact study: To evaluate the clinical, humanistic and economic impact of MAS, compared to usual

pharmacist care, in Australia.
The specific study objectives of the impact study were:

(1) To evaluate the clinical and humanistic impact of MAS for adult patients presenting to the
community pharmacy with a symptom-based or product-based presentation for specific
minor ailments, compared to usual pharmacist care.

(2) To evaluate the economic impact of MAS, compared to usual pharmacist care:

i. Assess the cost utility and cost effectiveness of MAS, from a societal

perspective, in Australia.

ii. Assess uncertainty by deterministic and probabilistic sensitivity analysis.
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Figure 1 Flow chart of study Work Streams and methods
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Objectives

Ethics approval to undertake Work Stream one was granted by the UTS Human Research Ethics
Committee (HREC) (ref ETH17-1348) on the 18th of May 2017. For Work Stream two (pilot study) and
three (impact study), HREC approval was received on the 24th of May 2017 (ref ETH17-1350). Approval
by the HREC indicates that the research meets the requirements of the NHMRC National Statement of
Ethical Conduct in Human Research (2007).
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Chapter 4: Service co-design

3 Citation: Dineen-Griffin, S., Benrimoj, S. I., Williams, K. A. & Garcia-Cardenas, V. Co-design of a
minor ailment service: Involving service users and healthcare professionals. BMC Health Services.
2020 (Submitted — Under Review)
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Co-design of a minor ailment service: Involving service users and

healthcare professionals

Abstract

Background: Community pharmacies provide a suitable setting to deliver minor ailment services
(MASSs). Implementing services in community pharmacy is challenging and requires the participation of

stakeholders, including patients, in service design.

Objectives: The aim of this study was to co-design a community pharmacy MAS relevant to Australia

and reach stakeholder agreement on service model elements.

Methods: A three-step co-design process using qualitative methods was conducted. Phase one
involved a focus group with stakeholders to identify service elements and allowed researchers to
conceptualize the service model. Participant responses were digitally recorded, transcribed verbatim
and content was analyzed using thematic analysis. Phase two involved an international literature review
of treatment protocols and three working group meetings with general practitioners (GPs) to develop
treatment and referral pathways for a number of minor ailment conditions. Phase three involved
qualitative work comprising of observation, checklists and semi-structured interviews conducted by

practice change facilitators during a pilot study.

Results: Nine stakeholders participated in the initial focus group. Following thematic analysis in phase
one, five components of the pharmacy MAS model were determined, including (1) In-pharmacy
consultation, documentation and follow-up, (2) treatment protocols on a technology platform
(HealthPathways), (3) communication channels between pharmacy and general practice (HealthLink),
(4) an educational training package, and (5) practice change support. Phase two led to the development
of evidence-based referral pathways. Testing of the service in phase three revealed the main barriers
to service delivery were time, remuneration, and patient acceptability. The main facilitators were the

agreed referral pathways, interprofessional collaboration, external support and training.

Conclusions: The resulting service was collaboratively developed for the Australian health system.
The study contributes to the literature with co-design methodology that may lead to successful
implementation and sustainability of the pharmacy service in practice. Our approach was influenced by

participatory design involving stakeholders and users.
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Introduction

Co-design (also known as participatory design (PD), experience-based co-design, co-production, co-
creation, or co-operative design) (1), is used in healthcare settings to increase participation and
engagement of stakeholders in the development of health services (2-7). The co-design phase is seen
as critical to buy-in and commitment from stakeholders (8-19). Stakeholders include individual potential
users, groups, or organizations who may influence or be affected by decision-making on a particular
aim or policy. Co-design challenges traditional understanding of healthcare development and places
end-user value at its very heart, with implementation and broader dissemination strategies part of its
design from gestation (20-22). Involving patients in the development of services is positively associated
with clinical effectiveness and patient safety (23), improved service patient-provider relationships,
communication and patient satisfaction (21). It encourages transparency in the service planning
process and increases translation of research findings in practice (24-29). As a result, services are more

efficiently developed, evaluated and implemented.

The literature is consistent in demonstrating that cooperation between professionals, patients,
organizations and across disciplines leads to better health outcomes, enhanced satisfaction, and cost
savings (12, 21, 30-32). An increasing number of healthcare services worldwide are using this approach
(1, 4, 6) including the United Kingdom (33-35), Canada (36), New Zealand (37-39), Australia (40-43),
and the United States of America (44). The projects addressed include a broad range of clinical areas
spanning from cancer services (33), cardiovascular disease prevention services (12, 36), emergency
medicine (45) and mental health care (46, 47).

Co-design is well-suited for the design of interventions in settings, such as community pharmacies (48).
Community pharmacy services encompass a range of patient-focused services provided by
pharmacists that aim to minimize the inherent risks associated with the use of medicines, ensure
medicines are used appropriately and to optimise health outcomes (49). The implementation of new
pharmacy services into pharmacy practice and systems has been challenging and may fail to create
expected impact due to insufficient stakeholder involvement in the design process. The inherent
complexity of both services and healthcare systems may be fundamental to this problem. Many
pharmacy services have been previously developed intuitively without explicit knowledge of factors that
may hinder or facilitate implementation (50-52). The co-design approach has only recently begun to be
reported in community pharmacy service development in Canada, New Zealand and Australia (40, 53-
55). It is recognised in literature that the development, evaluation and implementation of community

pharmacy services requires stakeholder input in service design (12, 31, 56).

Community pharmacists are increasingly being integrated into the health system and increasingly
collaborating with other health professionals to ensure that medicines-related management is part of a
more collaborative approach to patient care. Collaboration of community pharmacists with other health

professionals is driven by the need for greater efficiency, the provision of integrated care and cost-
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effective outcomes (57). The implementation of services continues to remain a crucial aspect of the
future professional and economic viability of the sector (58). The focus on new services suggests that
the profession is changing its practices and continues to realise the professional and financial benefit
of service implementation and its integrated role within the broader health system (59). A specific area
in which community pharmacy services are seen to be particularly relevant is in the management of
minor ailments. According to the World Health Organization, self-care interventions are the optimal
approach to managing minor ailments, and reducing the use of health care resources (60). A 2019 joint
policy statement from the International Pharmaceutical Federation with the Global Self-Care
Federation, describes the united intention of the pharmacy profession and industry to further develop
self-care as a “core pillar of sustainable health systems” (61, 62). The statement encourages
pharmacists to prompt people to use health system resources responsibly, engage in self-care where
appropriate, and document patients’ medicines in a record (61, 62). Internationally, governments are
investing in pharmacists, through established services, to support self-care and self-medication
practices. Their positive impact on self-medication and in managing minor ailments has been shown
(63-76).

In line with the international trend, Australian community pharmacies are eager to provide services and
receive remuneration from the government for the provision of MAS. Patients and general practitioners
(GPs) are key stakeholders who interact with or are affected by pharmacy services delivered in the
community pharmacy setting and may be able to influence implementation of such services through co-
design. Despite there being national professional guidelines (77), the impetus for this co-design
research project is that there is no Australian community pharmacy service which utilizes a standardized
approach to assess and triage patients, no agreed protocols with GPs for evidence-based management,
and no agreed referral pathways. Furthermore, there is minimal integration with general practice
systems and no formal method of GP-pharmacist communication relating to minor ailments and use of
self-care products. This paper presents the development and execution of a process for applying co-
design methods to develop MAS relevant to Australia and reach stakeholder agreement on service

model elements.
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Methods

A three-step co-design process using participatory methods sequentially engaged: (1) a mixed group
of stakeholders, including potential service users, to work collaboratively and generate a preliminary
model of the service, (2) GPs, for the development and agreement on treatment protocols and referral
pathways following a literature review of international and national clinical guidelines, and (3) a group
of community pharmacists delivering the service during a pilot study testing feasibility. An initial analysis
of implementation factors (barriers and facilitators) through direct observation of the service being
delivered, completing facilitator checklists and interviewing service providers (semi-structured

interviews) conducted by a practice change facilitator (PCF). Each phase is described, as follows:

Phase 1: Develop a MAS model relevant to the Australian health system

A focus group was conducted in 2017 (June) at Western Sydney primary health network (PHN),
Blacktown, Sydney, Australia. Stakeholders were purposively recruited with sufficient knowledge and
understanding of the policy context (78), from the community of Western Sydney PHN (79). These
included researchers, patients, GPs, community pharmacists, representatives of the PHN and
professional pharmacy organizations. Participants were recruited through existing networks while PHN
representatives facilitated local engagement with GPs, community pharmacists and patients located in
Western Sydney. During the 2.5h discussion, 17 questions were posed to the group to ascertain what
the service should look like, how the service would fit within existing GP and pharmacy systems to
facilitate integration, and then generate a preliminary understanding of potential barriers and facilitators
to service implementation. The international literature pertaining to pharmacy delivered care for minor
ailments and MASs was studied to guide the development of the focus group guide (63, 64, 76, 80, 81).
This ensured the structural features of international services were considered during this process (63).
The guide is provided in supplementary file 1. One researcher (SB) with experience in qualitative
research moderated the group discussion. Field notes were taken during the focus group by another
researcher (SDG). Responses were audio recorded, with consent, and transcribed verbatim by a
professional transcription company. Complete transcripts were obtained and the accuracy of the
transcripts confirmed. The research was conducted and reported in accordance with the consolidated
criteria for reporting qualitative studies (COREQ) checklist (82). Ethical approval was obtained by the
Human Research Ethics Committee at the University of Technology Sydney (ref ETH17-1348). All

participants provided written consent prior to research being conducted.

The method of analysis chosen was the qualitative approach of thematic analysis (83). Focus group
data was managed in NVivo V.12 software (QSR International Pty; Victoria, Australia) (84). The
conceptual framework of the thematic analysis was mainly built upon the theoretical positions of Braun
and Clarke (85). A deductive approach was considered appropriate (86). A conceptual code structure
was developed following the process of thematic analysis for sorting of the data. The analysis was

undertaken by one researcher (SDG) and reported to co-investigators (SB, KW, VGC). Consensus was

51



attained regarding themes (theme verification). Verbatim quotes are used to present and support

themes reflective of the overall findings.

To organize analyzed data and build the service model, the JeMa2 model by Sabater-Hernandez et al
was applied (31). The model shows pharmacists as agents who affect health by promoting changes in
patients’ behaviours (in this case, the ability to self-care) to improve clinical outcomes and quality of life
(31). The model hypothesizes the relationship between MAS and the context it is to be implemented. It
envisages the factors that may influence implementation. The result is a program comprised of the

service and the strategies that may support implementation and overall impact (31).

Phase 2: Develop agreed clinical treatment pathways and referral points

A two-step process was performed. The first step involved a scoping review of international and national
clinical guidelines for minor ailments. The second step involved agreement of treatment pathways with

GPs on a technology platform (HealthPathways (87)), following PHN clinical governance processes.
Scoping review of clinical guidelines and quality appraisal

The aim was to systematically search and review literature for clinical guidelines for a number of minor
ailment conditions, identify the characteristics of guidelines and appraise quality. Conditions included
common cold, cough, reflux, headache (tension and migraine), primary dysmenorrhoea, and low back
pain. Individual minor ailments were chosen based on their ability to be managed by a community
pharmacist through self-care and nonprescription medicines. Search strategies were developed using
MeSH terms and keywords. A preliminary search of published literature was undertaken in databases
including PubMed, Scopus and Web of Science from inception to 2017 (July). Given these database

searches yielded minimal results, searches of grey literature were subsequently conducted.

A systematic grey literature search was conducted using Google as the primary search tool. The search
method was based on that by Godin et al. who demonstrated a robust method for applying systematic
review search methods to grey literature (88). Clinical guidelines were defined as “systematically
developed statements which assist practitioner and patient decisions about appropriate healthcare for
specific clinical conditions”. Guidelines were included if they proposed the assessment, management
and referral of the indication, intended for the management of adult patients (>18 years), published or
reviewed in Australia, Canada and the United Kingdom within the last 5 years. If more than one version

of the same clinical guideline was found, older versions were excluded.

The first one hundred weblinks from each grey literature search were imported and managed in
Microsoft Excel and saved without duplication for each condition (91). Godin et al. (88) reported that
screening one hundred websites was sufficient to capture the most relevant information while remaining
a feasible volume to screen. Weblinks were screened by title against eligibility criteria by one reviewer
(SDG). Potentially eligible guidelines were retrieved and independently screened against the inclusion

and exclusion criteria. Reference lists of included guidelines were reviewed to identify any further
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guidelines not retrieved in the initial search. The process was summarized using a PRISMA flow
diagram. Data from each guideline was summarized in a pre-designed data extraction table in Microsoft
Excel. Quality appraisal was undertaken using the international Appraisal of Guidelines for Research

and Evaluation version Il (AGREE Il) instrument.
Development, localization and review of treatment pathways

Clinical pathways are defined as “a complex intervention for the decision making and organization of
care processes” (89). Similarly, to clinical guidelines, clinical pathways are designed to be used to aid
assessment and therapy. However, clinical pathways take this a step further by providing a specific
algorithm for how to treat a condition, along with the aim of improving the coordination of care across
disciplines and sectors. It is for this reason that clinical pathways are superior to clinical guidelines,
focusing on providing quality coordinated care which can be tailored to a local population as opposed

to a more general plan to manage a condition (90).

HealthPathways is the proprietary technology system of clinical pathways and is used in PHNs in
Australia (87). HealthPathways are primarily used by GPs during consultation. However, there are no
established pathways for minor ailment conditions and to our knowledge, none which are utilized by
community pharmacists. The localization and review of each pathway was undertaken for each minor
ailment condition following the literature review. This process was undertaken with the GP clinical lead
and HealthPathways planning group at Western Sydney PHN in three working group meetings. The
pathways were endorsed via PHN processes. For each HealthPathway, the same structure was
followed including differential diagnosis and evidence-based management (self-care, and/or medicines

for symptomatic relief, and/or referral for medical care).

Phase 3: Pilot test the co-designed MAS and examine the barriers and facilitators to

service delivery

The service was pilot tested in four community pharmacies in 2017 (October). Qualitative work pursued
the objective of exploring pharmacists’ perceptions on overall service delivery, perceived facilitators and
barriers to providing the service in community pharmacies (the use of technology systems,
documentation and follow up procedures etc.) and examine why particular aspects of the service may
have been feasible or not. A PCF performed weekly visits to pharmacies. An analysis of implementation
factors (barriers and facilitators) was undertaken through direct observation of pilot sites. The checklist
consisted of 49 predetermined implementation factors previously identified to enable or hinder the

implementation of community pharmacy services.

Semi-structured interviews were conducted with community pharmacists during the pilot study using an
interview guide (supplementary file 2) which was principally developed to explore the pharmacists’
experience of delivering MAS, including barriers and facilitators. The interview guide was based on a
previously designed and piloted interview guide used in the United Kingdom (80). Interviews were

digitally recorded and transcribed verbatim by a transcription company. NVivo V.12 software (QSR
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International Pty; Victoria, Australia) was used to manage and analyze the data (84). Ethics approval
was granted for the pilot study by UTS HREC (ref ETH17-1350). Written consent was obtained from all
pilot participants. Verbatim quotes are used to present and support themes reflective of the overall

findings.

Coding involved summarizing checklist and semi-structured interview data into descriptive codes. The
next stage involved grouping codes into themes. Themes were interpreted as factors that may positively
(ie. facilitators) or negatively (ie. barriers) influence the delivery or implementation of MAS. The third
stage involved organizing barriers and facilitators into four different levels including the patient,
interpersonal, organizational and healthcare system level, using an adapted version of the Ecological
Model (91). The model has been successfully applied for planning health services in a variety of settings
(15, 92).
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Results

Phase 1: Develop a MAS model relevant to the Australian health system

Nine individuals were included in the focus group (5 males and 4 females) including 2 patients, 2
community pharmacists, 2 GPs, 2 management leaders involved in PHN clinical governance, and 1
representative from a pharmacy organization. Thematic analysis identified five components to the
service model, including: (1) In-pharmacy consultation, documentation and follow up, (2) evidence-
based treatment pathways on a technology platform (HealthPathways), (3) agreed communication
channels between pharmacy and general practice settings (HealthLink), (4) an educational training

package, and (5) practice change support.

In-pharmacy consultation, documentation and follow up. Consultations in a private area of the
community pharmacy (eg. the consultation room or similar) for patients presenting to the pharmacy
requesting a medicine to self-treat or with minor ailment symptoms was proposed by stakeholders.
Stakeholders acknowledged the value of the pharmacist interaction in facilitating responsible self-
medication and referral. It was recommended to standardize the ways in which pharmacists deliver
referrals to medical practitioners, and document the interaction. Follow-up of patients was suggested
to be incorporated. This was particularly emphasized for patients referred to general practice or ED
settings to confirm whether patients attended an appointment (Q15 and 16; supplementary file 1). This
was a priority by GPs as there was concerns lack of follow-up may delay diagnosis, treatment or lead
to other lapses in patient safety. Stakeholders were initially doubtful of the potential for success of

follow-up as most tend not return to the pharmacy for their minor ailment (Q15; supplementary file 1).

“Nobody actually knows what happens to the patient after we consult with them. It would be
important to follow up the patient to check if their symptoms have resolved or whether they’'ve

gone to see their doctor as recommended.” [Pharmacist 1]

It was seen as positive by stakeholders that consultation information be documented in a secure central
database. Pharmacists were initially doubtful given the demanding nature of their current positions and
the time required to document (Q3; supplementary file 1). Stakeholders considered self-care education
to be fundamental to the interaction with patients. However, responses from patient participants noted
the need to avoid medicalized language. Stakeholders also highlighted the need to use different
methods (eg. by taking information home) and materials (eg. self-care fact cards, websites, diaries) in

acknowledgement of different learning styles.

Technology platforms to promote collaboration. Strategies to facilitate collaborative practice were
identified by stakeholders, including the use of existing GP technology platforms such as
HealthPathways (Q13 and 14; supplementary file 1) and HealthLink (Q9 and Q10; supplementary file

1). From the health provider perspective, it was felt current mechanisms for communication were

55



insufficient. GPs were supportive of pharmacists using HealthPathways as a support tool during

consultation.

“This program [HealthPathways] would help the pharmacist, | feel. The pharmacist would be
able to say I've had a discussion with your GP about this in the past and this is what we've
agreed we’re going to do. It will give the pharmacist the ability to reassure the patient that their

GP is also involved in their management.” [GP 2]

GPs agreed that a structured referral process would be beneficial to ensure patients continually self-
medicating are being identified and referred. Moreover, they recognized that having support tools

integrated with GP systems would encourage pharmacists to use technologies in practice.

“I think the other important thing is that these HealthPathways will be agreed between

pharmacists and GPs. That agreement is really important for patient care”. [PHN representative

1]

It was seen as logical to use existing communication software as GPs are already accustomed to use

these systems in their current practice (Q11; supplementary file 1).

“I'm consulting all these people now. Wouldn't it be good if | could consult them in a way that is

consistent with expectations, and also in connection with the pharmacist?” [GP 1]

Regular communication with GPs and a pre-existing relationship was emphasized as important to
maximise the success of MAS. It was suggested communication methods would need to be agreed

with GPs to facilitate the relationship (Q9; supplementary file 1).

“We’re getting to the stage that it needs to be integrated. The consumer will get much better
service from the pharmacy and much better service from the GP because everybody will know

what’s happening.” [PHN representative 2]

It was also important that patient privacy was upheld and information sharing between pharmacies and

GPs is conducted only with patient permission (Q12; supplementary file 1).

“I think maybe some consumers might have issues with privacy. Perhaps it's something they

didn’t necessarily want their family GP to know.” [Patient 2]

An educational training package and practice change support. It was agreed pharmacists should
receive training to ensure competency in clinical areas, consultation skills, recognizing red flags, use of
technologies and referral. It was suggested that community pharmacies could be supported in the form

of monthly visits and telephone support (Q2-5, supplementary file 1).

The resulting co-designed MAS model with the five service elements is depicted in Figure 1.
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Figure 1 Co-designed MAS model
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IT systems.

Facilitation Support

Community pharmacies provided support and
ongoing training by a practice change facilitator to
drive service implementation.

Abbreviations: IT: information technology.

Phase 2: Develop agreed clinical treatment pathways and referral points

The clinical guidelines identified as being of high quality provided clear management information tailored

to pharmacist’s scope in the Australian context. Seven pathways were formed. Pathways included

assessment, management and referral. Each pathway was devised following the same structure (Table

1). An example is provided in supplementary file 3.
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Table 1 Structure of HealthPathways

NECLRIEVECICEI Signs, symptoms or events recognized as likely to be more serious in nature
criteria and point to the need for immediate referral for assessment.

Clinical Symptoms (duration, frequency and severity), past history of symptoms,
assessment medications used for this episode of symptoms or other health problems,
known allergies and intolerances, other concomitant diseases or
medicines.

Evaluation Assessment of risk factors, contraindications and drug interactions.

Treatment Evidence based nonpharmacological and pharmacological support
recommendations.

Referral Critical time of symptom evolution after which the pharmacist may suspect

that it is not a minor ailment, as well as other symptoms or signs that point
to the need for assessment by the GP or another health care provider, and
the timeframe within which a patient is recommended to seek care.
Resources Resources consulted in the preparation of the pathway and patient self-
care.

Phase 3: Pilot test the co-designed MAS and examine the barriers and facilitators to

service delivery

Nine semi-structured interviews were conducted with community pharmacists involved in the pilot study.
Nineteen implementation factors were organized into four levels. These factors were found to exist as

a barrier, facilitator, or both (Table 2).

Individual patient level. Factors at this level were related to the patients’ needs, preferences,
expectations, or previous experiences with community pharmacists and services. Pharmacists believed

that time restraints of patients were a factor limiting receptibility to MAS.

“The patient’s expectation I think is difficult. A quick response is expected for their minor ailment

symptoms.” [Pharmacist 7]

Pharmacists expressed that the expectation of the patient was also a barrier (Q1; supplementary file
2). A few pharmacists mentioned those selecting a product to self-treat their symptoms were less likely
to engage in consultation with the pharmacist. Pharmacists expressed that normalizing the service to

the patient (ie. through advertising) may increase receptibility to the service.

Interpersonal level. A valued aspect of MAS was the ability of pharmacists to directly engage with GPs
(Q14; supplementary file 2). The majority recognised that establishing communication channels were

important to increase rapport with GPs and enhance information exchange.

“It's helping us move into the area where there is more communication and we’re working

alongside each other rather than as separate entities.” [Pharmacist 2]

Pharmacists reported a variety of views with regard to the level of communication and indicated that

the level of collaboration with GPs was variable as part MAS. Some pharmacists expressed that
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communicating with GPs had several barriers (for example, the patient did not have a regular GP, or
there was no pre-existing relationship with the GP). Some pharmacists believed that it was helpful for
the GP to be notified following each patient consultation while others believed that only consultations
resulting in referral or complex patients should be relayed (Q13; supplementary file 2). Pharmacists
commented that HealthPathways provided structure to consultation and was a positive development
toward better collaboration with GPs, and the platform was easy to navigate (Q8; supplementary file 2).
Pharmacists strongly indicated that the agreed pathways improved their confidence and knowledge to

consult.

“I'm feeling more supported to say that the service | am providing as a pharmacist is in

collaboration with GPs.” [Pharmacist 3]

Pharmacists identified the training resources were relevant and necessary for service delivery.
Multidisciplinary education and training for healthcare professionals was suggested as a way to improve

collaboration (Q12; supplementary file 2).

Organizational level. Most pharmacists agreed on the need for a private area (ie. a counselling room)
to perform MAS, particularly if the service was expanded to include conditions of a more sensitive nature
eg. vaginal thrush (Q6; supplementary file 2). This was viewed as difficult in some instances where a
private room did not exist, particularly smaller independent pharmacies. Others believed that a semi-
private cubicle or a separate area of the pharmacy was equally appropriate to maintain privacy during

consults for conditions, such as cough or common cold.

“We have a counselling area which is appropriate for general conditions such as common cold.
If the service was to be extended to other situations or ailments, such as patients presenting
with thrush or for the morning after pill, it would be great to conduct the consultation in a private

counselling room.” [Pharmacist 1]

Most pharmacists suggested that lack of staff (pharmacists or other staff) was a barrier to offering MAS
(Q11; supplementary file 2). This was often related to the inability of the pharmacist to find time to offer
MAS. It was agreed the service must be provided by a pharmacist with appropriate qualification and

should not be delegated to a lesser-qualified staff member (Q3; supplementary file 2).

“I don’t find we have sufficient time or staff to promote the service. If | really want to concentrate
on the patient and make sure I've performed a proper consult, | need that block of time

available.” [Pharmacist 7]

All pharmacists commented on the importance of documenting and recording clinical encounters and
interventions for accountability and follow up purposes. This would especially be important to monitor if
service outcomes are sustained longer term. Simplified documentation included refining data collection
instruments, development of written procedures for data collectors and focused in-store training to

assist with data collection (Q10 and Q22; supplementary file 2).
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Community and healthcare system level. All pharmacists reported that pharmacy remuneration
would be needed if they were to maintain MAS in future (Q15; supplementary file 2). Pharmacists had
variable views towards reimbursement levels, however a consultation fee between $10-30 (Australian
dollars) per patient irrespective of product sale was determined as appropriate (Q18; supplementary
file 2). Pharmacists agreed remuneration should not be associated with the sale of a medicine, since
not all consults would progress to sales and may include self-care only (Q19; supplementary file 2). All
but one pharmacist agreed that the government should provide this remuneration, with many suggesting

that the cost savings with MAS would cover remuneration (Q16; supplementary file 2).

“Definitely, how do we keep going? This is a service that we're already doing and we have the

potential to be reimbursed for our time.” [Pharmacist 4]

Lastly, the JeMa2 model was used to organize the gathered data, including the implementation factors
identified in this final phase. The detailed model, found in supplementary file 4, delineates the MAS
model along with the causal chain that explains the relationship between the service and the final

service outcomes.
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Table 2 Implementation factors influencing MAS delivery during the pilot

testing phase

Themes
Patient level

Implementation factor
Patients’ availability or time to participate in the service

Patients’ understanding, perception and expectation of their own role in
the service

Patients’ understanding, perceptions and expectations of the role of the
GP associated to the service

Patients’ understanding, perceptions and expectations of collaboration
between healthcare professionals

Patients’ language, communication and cultural issues

Interpersonal level

Knowledge, expertise, clinical and non-clinical skills (eg. cultural
competency) of community pharmacist to adequately provide the
service

Willingness, interest and motivation to provide the service and/or
participate in multidisciplinary collaboration

Collaborative relationships between the pharmacist and other
healthcare providers (eg. GPs) and their nature

Referral mechanisms between healthcare professionals

Communication channels and modes between pharmacists and other
healthcare providers (eg. GPs)

Education, training and practice change support for pharmacists and
pharmacies

Organizational level

Structural characteristics of the pharmacy setting (ie. size of
counselling rooms)

Privacy of the setting, including the availability of a private consultation
area

Availability of suitable material resources to support the service (ie.
self-care materials for patients, documentation systems)

Sufficient staff to perform service

Promotion of the service to facilitate its uptake

Costs and duration of the service consultation for the patient

Health system level

Presence of agreed healthcare protocols to facilitate the delivery of the
service

Funding allocated to support service delivery
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Discussion

The research summarizes a participatory co-design process that resulted in the development and
testing for feasibility of a MAS model aimed at encouraging self-care in the Australian setting. The
qualitative data gathered during each phase revealed the three-step approach as an effective means
of ascertaining the needs of stakeholders and provided valuable input into service design. The main
aim during development was fostering close collaboration between GPs and community pharmacists,
where there is apparent limited collaboration for minor ailments. HealthPathways, and communication
systems were agreed with GPs. The model offers pharmacists a consistent framework to operate, to
differentially diagnose and manage a patient. The pathways and existing technologies provide a
structure to consultation and documentation. The input of pharmacists and GPs into the co-design
process was important for understanding the practical application of MAS and existing systems allowing

pharmacists to better integrate with GPs.

Comparison to international models

Ninety-four international services are identified in literature, including the UK (England, Scotland,
Northern Ireland and Wales) and regions of Canada (93). Countries such as Spain (65), New Zealand
(39), and Ireland (94) are evaluating the feasibility of introducing similar services. While the international
literature pertaining to MASs was studied to ensure the structural characteristics of services was
considered during co-design (63, 64, 76, 80, 81), we did not duplicate international MAS models. We
were cognisant on contextualization; thus, a model applicable to Australia was developed. The service
model presents similarities (ie. consultation process), and differences (ie. training, pathways,
communication platforms and external support by a practice change facilitator) to international models.
Although some international initiatives require pharmacists to undertake additional training to deliver

MASSs, none have utilized a PCF to assist with service implementation in practice (63).

Previous challenges with implementation of international MASs

International initiatives report improved health outcomes and cost savings to health care systems. Nazar
et al. note the challenges with MAS implementation and highlight the importance of service design for
implementation success (96). Multiple reasons have been identified including lack of initial GP
engagement (80) and poor service design (96). Aly et al. recommended involving GP stakeholders in
service design (80). Our co-design process encouraged us to consider feasibility of implementation
throughout the design period as well as appropriateness to the local context. We provide a theoretical
model and have attempted to resolve the practical aspects of MAS and reach agreement with
stakeholders on operational reality in practice. This model has the added value of being aligned with
stakeholder needs and used to further develop the service in practice. The main facilitators to MAS
were agreed pathways, interprofessional collaboration, and external support and training. Barriers, such
as limited time and patient acceptability were also identified. Remuneration was described as essential

for future service delivery and implementation. In its absence, the implementation of MAS may be
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challenging. The need for remuneration is a theme that it represented internationally with continual calls
to ensure that community pharmacists are paid for providing clinical services to patients (97-99).
Previous theory and research on barriers and facilitators to community pharmacy service
implementation (100, 101) may assist. Similarly, additional work is necessary to identify and precisely
define implementation strategies (102, 103). Successful implementation will involve ongoing adaption
and refinement of the MAS model (104).

Strengths and limitations

Several features strengthen our study including the co-design process and the views gained from
stakeholders. The approach was an apparently effective means of ascertaining needs of service users
and health providers. Positive group dynamics and interaction enhanced data collection. The use of
interviews specifically to explore the influencing factors to MAS delivery presented consistency in the
views which are similarly reflected in previous international studies (80). There were a number of
limitations to this study. This study was conducted in a specific geographical region and there may be
challenges in other regions not identified in this research. The qualitative study during pilot testing only
examined views of community pharmacists. Future research efforts should continue to understand
views and experiences of other stakeholders (GPs, patients, policy makers and organizations), barriers
and facilitators to service delivery and improvements that could be made to the service model to ensure
successful implementation in Australia. Views of these individuals have been examined in the UK and
Canada with positive experiences and views being expressed by these groups (80, 105). It is also
important to understand the impact of participatory research on service outcomes (ie. measure
improvements in patient experience and clinical outcomes) (106). Further physician involvement in
discussions are recommended to strengthen pathways and agree on referral processes and systems.
Continued development and agreement on pathways for other minor ailments is recommended applying

a similar co-design approach to the seven developed as part of this research.

Conclusion

This paper is a step in the co-design of a collaborative service to improve the future management of
minor ailments in Australian primary care. The study may contribute to literature with co-design
methodology that may lead to service implementation in practice. Community pharmacists can begin to
deeply reflect on current practice and become involved in dialogue to improve self-care support in
practice. These results should stimulate informed discussion for the future delivery of MAS. The success
of the service to date, in our estimation, is due in large to the stakeholder co-design approach. Success
in this context is measured in terms of the research ability to go from conception through development,

to pilot, in the Australian context.

63



References

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Consumers Health Forum of Australia. Experience Based Co-design Toolkit URL:
https://chf.org.au/experience-based-co-design-toolkit [accessed 2019-12-28]

Bessant J, Maher L. Developing radical service innovations in healthcare - The role of design
methods. 2009;13(04):555-68.

Waugh A, Austin A, Manthorpe J, Fox C, Stephens B, Robinson L, et al. Designing a complex
intervention for dementia case management in primary care. BMC Family Practice. 2013;14:101.
Boyd H, McKernon S, Mullin B, Old A. Improving healthcare through the use of co-design. The
New Zealand Medical Journal. 2012;125(1357):76-87.

Wherton J, Sugarhood P, Procter R, Hinder S, Greenhalgh T. Co-production in practice: how
people with assisted living needs can help design and evolve technologies and services.
Implementation Science. 2015;10:75.

Kelly L, Caldwell K, Henshaw L. Involving users in service planning: a focus group approach.
European Journal of Oncology Nursing. 2006;10(4):283-93.

New South Wales Council of Social Service. Codesign principles URL:
https://www.ncoss.org.au/sites/default/files/public/resources/Codesign%20principles.pdf
[accessed 2019-12-28]

Bartholomew LK, Parcel GS, Kok G, Gottlieb NH, Fernandez ME. Planning Health Promotion
Programs: An Intervention Mapping Approach. 3rded. San Francisco, CA: Jossey-Bass; 2011.
Preskill H, Jones N A Practical Guide for Engaging Stakeholders in Developing Evaluation
Questions Robert Wood Johnson Foundation Evaluation Series Robert Wood Johnson
Foundation; 2009.

Reed MS, Curzon R. Stakeholder mapping for the governance of biosecurity: a literature review.
Journal of Integrative Environmental Sciences. 2015;12(1):15-38.

LaMonica HM, Davenport TA, Braunstein K, Ottavio A, Piper S, Martin C, et al. Technology-
Enabled Person-Centered Mental Health Services Reform: Strategy for Implementation Science.
JMIR Ment Health. 2019;6(9):e14719-e.

Franco-Trigo L, Hossain LN, Durks D, Fam D, Inglis SC, Benrimoj S, et al. Stakeholder analysis
for the development of a community pharmacy service aimed at preventing cardiovascular
disease. Research in Social and Administrative Pharmacy. 2017;13(3):539-52.

Namazzi G, N KS, Peter W, John B, Olico O, A AK, et al. Stakeholder analysis for a maternal and
newborn health project in Eastern Uganda. BMC Pregnancy Childbirth. 2013;13:58.

Macaulay AC, Commanda LE, Freeman WL, Gibson N, McCabe ML, Robbins CM, et al.
Participatory research maximises community and lay involvement. North American Primary Care
Research Group. BMJ. 1999;319(7212):774-8.

Bartholomew LK, Markham CM, Ruiter RAC, Fernandez ME, Kok G, Parcel GS. Planning health
promotion programs: an intervention mapping approach. 4th ed. San Francisco, CA: Jossey-
Bass; 2016.

Franco-Trigo L, Tudball J, Fam D, Benrimoj SI, Sabater-Hernandez D. A stakeholder visioning
exercise to enhance chronic care and the integration of community pharmacy services. Research
in Social and Administrative Pharmacy. 2019;15(1):31-44.

Grant RW, Schmittdiel JA. Building a Career as a Delivery Science Researcher in a Changing
Health Care Landscape. Journal of General Internal Medicine. 2015;30(7):880-2.

Guise JM, O'Haire C, McPheeters M, Most C, Labrant L, Lee K, et al. A practice-based tool for
engaging stakeholders in future research: a synthesis of current practices. J Clin Epidemiol.
2013;66(6):666-74.

Schmittdiel JA, Grumbach K, Selby JV. System-based participatory research in health care: an
approach for sustainable translational research and quality improvement. Ann Fam Med.
2010;8(3):256-9.

Bate P, Robert G. Experience-based design: from redesigning the system around the patient to
co-designing services with the patient. Qual Saf Health Care. 2006;15(5):307-10.

Palumbo R. Contextualizing co-production of health care: a systematic literature review.
International Journal of Public Sector Management. 2016;29(1):72-90.

Australian Government Department of Health. Co-design in the PHN commissioning context URL:
https://www1.health.gov.au/internet/main/publishing.nsf/Content/E7C2647FBB966A98CA2582E4

64



23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43,

007FE11F/$File/Provider%20Info%20Sheet%20-%20Co-design%20v1.1.pdf [accessed 2019-12-
28]

Doyle C, Lennox L, Bell D. A systematic review of evidence on the links between patient
experience and clinical safety and effectiveness. BMJ Open. 2013;3(1):e001570.

Cargo M, Mercer SL. The value and challenges of participatory research: strengthening its
practice. Annu Rev Public Health. 2008;29:325-50.

Luyet V, Schlaepfer R, Parlange MB, Buttler A. A framework to implement Stakeholder
participation in environmental projects. J Environ Manage. 2012;111:213-9.

Glasgow RE, Emmons KM. How can we increase translation of research into practice? Types of
evidence needed. Annu Rev Public Health. 2007;28:413-33.

Bryson JM. What to do when Stakeholders matter. Public Management Review. 2004;6(1):21-53.
Green LW. Making research relevant: if it is an evidence-based practice, where's the practice-
based evidence? Fam Pract. 2008;25 Suppl 1:i20-4.

Jagosh J, Macaulay AC, Pluye P, Salsberg J, Bush PL, Henderson J, et al. Uncovering the
benefits of participatory research: implications of a realist review for health research and practice.
Milbank Q. 2012;90(2):311-46.

Bovaird T., Loeffler E. From engagement to co-production: How users and communities
contribute to public services. In: Brandsen T., Pestoff V., editors. New Public Governance, the
Third Sector and Co-Production. Routledge; London, UK: 2012.

Sabater-Hernandez D, Moullin JC, Hossain LN, Durks D, Franco-Trigo L, Fernandez-Llimos F, et
al. Intervention mapping for developing pharmacy-based services and health programs: A
theoretical approach. American Journal of Health-System Pharmacy. 2016;73(3):156-64.

World Health Organization. Coordinated Integrated Health Services Delivery (CIHSD)
Stakeholder Consultation URL:

http://www.euro.who.int/ _data/assets/pdf file/0018/251082/Coordinated-Integrated-Health-
Services-Delivery-CIHSD-Stakeholder-Consultation.pdf?ua=1 [accessed 2019-12-28]

Bate P, Robert G. Bringing User Experience to Healthcare Improvement. Oxon: Radcliffe
Publishing Ltd; 2007.

Birrell F, Goff I, Coulson L, Jones T, Bagir W, O'Brien N, et al. Harnessing new models of care for
chronic disease: co-design and sustainable implementation of group clinics into UK clinical
practice. Future Healthc J. 2019;6(Suppl 1):77-8.

NHS Institute for Innovation and Improvement. The experience based design (EBD) approach
URL: https://improvement.nhs.uk/resources/the-experience-based-design-approach/ [accessed
2019-12-28]

Lalonde L, Goudreau J, Hudon E, Lussier M-T, Bareil C, Duhamel F, et al. Development of an
interprofessional program for cardiovascular prevention in primary care: A participatory research
approach. SAGE Open Med. 2014;2.

New Zealand Ministry of Health. Draft Pharmacy Action Plan 2015-2020: For Consultation.
Wellington: Ministry of Health; 2015.

Muir, S. Regional Cancer Care Coordination Model Project URL:
http://www.northerncancernetwork.org.nz/Publications/tabid/101/language/en-US/Default.aspx
[accessed 2019-12-28]

New Zealand Ministry of Health. Draft Pharmacy Action Plan 2016-2020. Analysis of submissions
URL: https://www.health.govt.nz/system/files/documents/publications/pharmacy-action-
plan_2016-2020-submissions-analysis-aug16.pdf [accessed 2019-12-28]

Sabater-Hernandez D, Tudball J, Ferguson C, Franco-Trigo L, Hossain LN, Benrimoj SI. A
stakeholder co-design approach for developing a community pharmacy service to enhance
screening and management of atrial fibrillation. BMC Health Services Research. 2018;18(1):145.
Western Victoria PHN. After Hours Codesign URL:
https://www.meetingplacewestvicphn.com.au/after-hours-codesign/fags [accessed 2019-12-28]
Anderson K, Foster MM, Freeman CR, Scott IA. A multifaceted intervention to reduce
inappropriate polypharmacy in primary care: research co-creation opportunities in a pilot study.
Med J Aust. 2016;204(7 Suppl):S41-4.

Palmer VJ, Chondros P, Piper D, Callander R, Weavell W, Godbee K, et al. The CORE study
protocol: a stepped wedge cluster randomised controlled trial to test a co-design technique to
optimise psychosocial recovery outcomes for people affected by mental illness in the community
mental health setting. BMJ open. 2015;5(3):e006688.

65



44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Donetto S, Pierri P, Tsianakas V, Robert G. Experience-based Co-design and Healthcare
Improvement: Realizing Participatory Design in the Public Sector. The Design Journal.
2015;18(2):227-48.

ledema R, Merrick E, Piper D, Walsh J. Emergency Department Co-Design Stage 1 Evaluation -
Report to Health Services Performance Improvement Branch, NSW Health. Sydney: Centre for
Health Communication; 2008.

Central and Eastern Sydney PHN. Commissioning Mental Health Services A Practical Guide to
Co-Design URL: https://www.cesphn.org.au/preview/our-region/1270-commissioning-mental-
health-services-a-practical-guide-to-co-design-august-2016/file [accessed 2019-12-28]

Tan L, Szebeko D. Co-designing for dementia: The Alzheimer 100 project. AMJ. 2009:1(12):185-
198.

Reddy A, Lester CA, Stone JA, Holden RJ, Phelan CH, Chui MA. Applying participatory design to
a pharmacy system intervention. Research in Social and Administrative Pharmacy.
2019;15(11):1358-67.

The Society of Hospital Pharmacists of Australia (SHPA) Committee of Specialty Practice in
Clinical Pharmacy. SHPA Standards of Practice for Clinical Pharmacy. J Pharm Pract Res
2005;35:122-48.

Newton PJ, Halcomb EJ, Davidson PM, Denniss AR. Barriers and facilitators to the
implementation of the collaborative method: reflections from a single site. Qual Saf Health Care.
2007;16(6):409-14.

van Bokhoven MA, Kok G, van der Weijden T. Designing a quality improvement intervention: a
systematic approach. Qual Saf Health Care. 2003;12(3):215-20.

Shojania KG, Grimshaw JM. Evidence-based quality improvement: the state of the science.
Health affairs (Project Hope). 2005;24(1):138-50.

Elliott RA, Lee CY, Beanland C, Goeman DP, Petrie N, Petrie B, et al. Development of a clinical
pharmacy model within an Australian home nursing service using co-creation and participatory
action research: the Visiting Pharmacist (ViP) study. BMJ open. 2017;7(11):e018722.

Health Quality and Safety Commission New Zealand. Co-design Partners in Care case study: A
pharmacy service in ED makes a difference (Taranaki District Health Board) URL:
https://www.hgsc.govt.nz/assets/Consumer-Engagement/Publications/Case_Study -
_Pharmacy_service_in_ED_-_ Taranaki_DHB_June_2017.pdf [accessed 2019-12-28]

New Zealand TAS Health. Feedback from Co-Design Workshop URL:
https://tas.health.nz/assets/Pharmacy/Feedback-from-DHBs-EAG-Pharmacist-Services-Co-
Design-Workshop-2017.pdf [accessed 2019-12-28]

Mossialos E, Courtin E, Naci H, et al. From "retailers" to health care providers: transforming the
role of community pharmacists in chronic disease management. Health Policy. 2015;119:628-39.
National Association of Primary Care. Primary care home: community pharmacy integration and
innovation. London; 2018.

Commbank. Pharmacy Barometer 2018 URL:
https://www.commbank.com.au/content/dam/commbank/assets/corporate/industries/pharmacy-
insights-report-2018.pdf [accessed 2019-12-28]

Pharmaceutical Society of Australia. Review of Pharmacy Remuneration and Regulation: PSA’s
response to the interim report 2017 URL: https://consultations.health.gov.au/pbd-pharmacy-
review/submissions/consultation/download_public_attachment%3Fsqld%3Dquestion.2017-02-
01.8932427010-publishablefilesubquestion%26uuld%3D92959156 [accessed 2019-12-28]
World Health Organization. Self-care in the context of primary health care URL:
http://apps.searo.who.int/PDS_DOCS/B4301.pdf [accessed 2019-12-28]

AJP News. Self-care: 14 professional responsibilities URL: https://ajp.com.au/news/self-care-14-
professional-responsibilities/ [accessed 2019-12-28]

International Pharmaceutical Federation. 2019 Joint Statement of Policy by the International
Pharmaceutical Federation (FIP) and the Global Self-Care Federation (GSCF) on Responsible
and Effective Self-care URL: https://www.fip.org/files/content/publications/2019/FIP-GSCF-
Responsible-and-effective-self-care.pdf [accessed 2019-12-28]

Aly M, Garcia-Cardenas V, Williams K, Benrimoj Sl. A review of international pharmacy-based
minor ailment services and proposed service design model. Research in Social and
Administrative Pharmacy. 2018;14(11):989-98.

66



64.

65.

66.

67.

68.

69.

70.

7.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Paudyal V, Watson M, Sach T, Porteous T, Bond C, Wright D, et al. Are pharmacy-based minor
ailment schemes a substitute for other service providers? A systematic review. The British Journal
of General Practice. 2013;63(612):e472-81.

Amador Fernandez N, Baixauli Fernandez VJ, Climent Catala T, Colomer Molina V, Garcia
Agudo O. INDICA+PRO Informe: Evaluacion del impacto clinico, humanistico y econémico del
servicio de indicacion farmacéutica en el ambito de la farmacia comunitaria. Madrid: Grupo de
Investigacion en Atencion Farmacéutica (UGR), 2019.

Watson MC, Ferguson J, Barton GR, Maskrey V, Blyth A, Paudyal V, et al. A cohort study of
influences, health outcomes and costs of patients’ health-seeking behaviour for minor ailments
from primary and emergency care settings. 2015;5(2):e006261.

Bello S.1., Bello IK. Impacts of community pharmacists on self-medication management among
rural dwellers, Kwara State Central, Nigeria. Dhaka Uni J of Pharm Sci. 2013 2013;12(1):1-9.
Birring S.S., Brew J., Kilbourn A., Edwards V., Wilson R., Morice AH. Rococo study: A real-world
evaluation of an over-the-counter medicine in acute cough (a multicentre, randomised, controlled
study). BMJ Open. 2017; 7(1).

Bosse N, Machado M, Mistry A. Efficacy of an over-the-counter intervention follow-up program in
community pharmacies. Journal of the American Pharmacists Association. 2012;52(4):535-40.
Coelho RB, Costa FA. Impact of pharmaceutical counseling in minor health problems in rural
Portugal. Pharmacy Practice. 2014;12(4):451.

Danno K, Cognet-Dementhon B, Thevenard G, Duru G, Allaert FA, Bordet MF. Management of
the early symptoms of influenza-like illnesses and ear, nose and throat (ENT) disorders by
pharmacists. Homeopathy. 2014;103(4):239-49.

Hacker F, Morck H. Self-medication of upper gastrointestinal symptoms with hydrotalcite: a
noninterventional community pharmacy study on drug usage and patient satisfaction. International
Journal of Clinical Pharmacology and Therapeutics. 2012;50(2):87-99.

Klimek L, Schumacher H, Schutt T, Grater H, Mueck T, Michel MC. Factors associated with
efficacy of an ibuprofen/pseudoephedrine combination drug in pharmacy customers with common
cold symptoms. International Journal of Clinical Practice. 2017;71(2).

Krishnan HS, Schaefer M. Evaluation of the impact of pharmacist's advice giving on the outcomes
of self-medication in patients suffering from dyspepsia. Pharmacy World & Science.
2000;22(3):102-8.

Schulz M, Hammerlein A, Hinkel U, Weis G, Gillissen A. Safety and usage pattern of an over-the-
counter ambroxol cough syrup: a community pharmacy-based cohort study. International Journal
of Clinical Pharmacology and Therapeutics. 2006;44(9):409-21.

Paudyal V, Cunningham S, Gibson Smith K, MacLure K, Ryan C, Cordina M. Methodological
considerations in clinical outcomes assessment of pharmacy-based minor ailments management:
A systematic review. PloS one. 2018;13(10):e0205087.

Pharmaceutical Society of Australia. Standards for the Provision of Pharmacy Medicines and
Pharmacist Only Medicines in Community Pharmacy Revised, November 2005 URL.:
http://pharm-assist.com.au/wp-content/uploads/2017/05/PSA-s2s3-standards.pdf [accessed
2019-12-28]

Morgan DL, Krueger RA, & King JA. The focus group kit (Vols. 1-6). Thousand Oaks, CA: Sage
Publications Inc; 1998.

WentWest PHN. Organization overview URL: https://www.wentwest.com.au/about-
us/organisation-overview [accessed 2019-12-28]

Aly M, Garcia-Cardenas V, Williams KA, Benrimoj Sl. A qualitative study of stakeholder views and
experiences of minor ailment services in the United Kingdom. Research in Social and
Administrative Pharmacy. 2019;15(5):496-504.

Aly M, Benrimoj Sl. Review: Enhancing primary health care: the case for an Australian minor
ailment scheme. University of Technology Sydney; 2015.

Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a
32-item checklist for interviews and focus groups. International Journal for Quality in Health Care.
2007;19(6):349-57.

Vaismoradi M, Turunen H, Bondas T. Content analysis and thematic analysis: Implications for
conducting a qualitative descriptive study. Nursing & Health Sciences. 2013;15(3):398-405.
NVivo qualitative data analysis software. URL: https://www.gsrinternational.com/nvivo/home
[accessed 2019-12-28]

67



85. Braun V & Clarke V. Using thematic analysis in psychology. Qualitative Research in Psychology
3; 2006:77-101.

86. Cho JY & Lee E. Reducing Confusion about Grounded Theory and Qualitative Content Analysis:
Similarities and Differences. The Qualitative Report. 2014;19(32),1-20.

87. WentWest PHN. HealthPathways URL:
https://westernsydney.communityhealthpathways.org/LoginFiles/Logon.aspx?ReturnUrl=%2f
[accessed 2019-12-28]

88. Godin, K., Stapleton, J., Kirkpatrick, S.I. et al. Applying systematic review search methods to the
grey literature: a case study examining guidelines for school-based breakfast programs in
Canada. Syst Rev 4, 138; 2015.

89. De Bleser L, Depreitere R, De Waele K, Vanhaecht K, Vlayen J, Sermeus W. Defining pathways.
Journal of nursing management. 2006;14(7):553-63.

90. Béckmann B & Heiden K. Extracting and transforming clinical guidelines into pathway models for
different hospital information systems. Health Inf. Sci. Syst; 2013.

91. Hossain LN, Fernandez-Llimos F, Luckett T, Moullin JC, Durks D, Franco-Trigo L, et al.
Qualitative meta-synthesis of barriers and facilitators that influence the implementation of
community pharmacy services: perspectives of patients, nurses and general medical
practitioners. BMJ Open. 2017;7(9):e015471.

92. Green LW, Kreuter MW. Health program planning: An educational and ecological approach. 4th
ed. Boston: McGraw-Hill; 2005.

93. Taylor JG, Joubert R. Pharmacist-led minor ailment programs: a Canadian perspective. Int J Gen
Med. 2016;9:291-302.

94. Irish Pharmacy Union News. Pharmacists seek to treat minor ailments without GP’s prescription.
URL: https://www.irishtimes.com/news/ireland/irish-news/pharmacists-seek-to-treat-minor-
ailments-without-gp-s-prescription-1.3347640 [accessed 2019-12-28]

95. Stetler CB, Legro MW, Rycroft-Malone J, Bowman C, Curran G, Guihan M, et al. Role of "external
facilitation" in implementation of research findings: a qualitative evaluation of facilitation
experiences in the Veterans Health Administration. Implementation Science. 2006;1(1):23.

96. Nazar H, Nazar Z. Community pharmacy minor ailment services: Pharmacy stakeholder
perspectives on the factors affecting sustainability. Research in Social and Administrative
Pharmacy. 2019;15(3):292-302.

97. Houle SK, Grindrod KA, Chatterley T, Tsuyuki RT. Paying pharmacists for patient care: A
systematic review of remunerated pharmacy clinical care services. Canadian Pharmacists
Journal. 2014;147(4):209-32.

98. Miller MJ, Ortmeier BG. Factors influencing the delivery of pharmacy services. Am Pharm.
1995;Ns35(1):39-45.

99. Doucette WR, McDonough RP, Mormann MM, Vaschevici R, Urmie JM, Patterson BJ. Three-year
financial analysis of pharmacy services at an independent community pharmacy. Journal of the
American Pharmacists Association. 2012;52(2):181-7.

100. Berbatis CG, Sunderland VB, Joyce A, Bulsara M, Mills C. Enhanced pharmacy services,
barriers and facilitators in Australia's community pharmacies: Australia's National Pharmacy
Database Project. International Journal of Pharmacy Practice. 2007;15(3):185-91.

101. Roberts AS, Benrimoj S, Chen TF, Williams KA, Aslani P. Implementing cognitive services in
community pharmacy: a review of facilitators used in practice change. International Journal of
Pharmacy Practice. 2006;14(3):163-70.

102. Powell BJ, Waltz TJ, Chinman MJ, Damschroder LJ, Smith JL, Matthieu MM, et al. A refined
compilation of implementation strategies: results from the Expert Recommendations for
Implementing Change (ERIC) project. Implementation Science. 2015;10:21.

103. Hoffmann TC, Glasziou PP, Boutron I, Milne R, Perera R, Moher D, et al. Better reporting of
interventions: template for intervention description and replication (TIDieR) checklist and guide.
BMJ. 2014;348:91687.

104. Moullin JC, Sabater-Hernandez D, Benrimoj Sl. Qualitative study on the implementation of
professional pharmacy services in Australian community pharmacies using framework analysis.
BMC Health Serv Res. 2016;16:439.

105. Mansell K, Bootsman N, Kuntz A, Taylor J. Evaluating pharmacist prescribing for minor
ailments. International Journal of Pharmacy Practice. 2014;23(2):95-101.

106. NSW Agency for Clinical Innovation. A guide to build co-design capability. Consumers and
staff coming together to improve healthcare URL:

68



https://www.aci.health.nsw.gov.au/__data/assets/pdf_file/0013/502240/Guide-Build-Codesign-
Capability.pdf [accessed 2019-12-28]

69



This page is intentionally left blank

70



Chapter 5: Research protocol

4 Citation: Dineen-Griffin, S., Garcia-Cardenas, V., Wiliams, K. A. & Benrimoj, S. . Evaluation of a
collaborative protocolized approach by community pharmacists and general medical practitioners for
an Australian Minor Ailments Scheme: Protocol for a cluster randomized controlled trial. JMIR Res
Protoc. 2019; 8(8): e13973.

https://www.researchprotocols.org/2019/8/e13973/

7



JMIR RESEARCH PROTOCOLS Dineen-Griffin et al

Protocol

Evaluation of a Collaborative Protocolized Approach by Community
Pharmacists and General Medical Practitioners for an Australian
Minor Ailments Scheme: Protocol for a Cluster Randomized
Controlled Trial

Sarah Dineen-Griffin', BBSc, Grad Cert (Pharmacy Practice), MPharm; Victoria Garcia-Cardenas', BPharm, PhD;
Kris Rogersl, MBioStats, PhD; Kylie Williams', BPharm, PhD; Shalom Isaac Benrimojz, BPharm (Hons), PhD

!Graduate School of Health, University of Technology Sydney, Ultimo, Australia

2Emeritus Professor, The University of Sydney, Camperdown, Australia

Corresponding Author:

Sarah Dineen-Griffin, BBSc, Grad Cert (Pharmacy Practice), MPharm
Graduate School of Health

University of Technology Sydney

15 Broadway

Ultimo, 2007

Australia

Phone: 61 (02) 9514 7677

Email: sarah.dineen-griffin@uts.edu.au

Abstract

Background: Internationally, governments have been investing in supporting pharmacists to take on an expanded role to support
self-care for health system efficiency. There is consistent evidence that minor ailment schemes (MASs) promote efficiencies
within the health care system. The cost savings and health outcomes demonstrated in the United Kingdom and Canada open up
new opportunities for pharmacists to effect sustainable changes through MAS delivery in Australia.

Objective: This trial aims to evaluate the clinical, economic, and humanistic impact of an Australian Minor Ailments Service
(AMAS) compared with usual pharmacy care in a cluster randomized controlled trial (cRCT) in Western Sydney, Australia.

Methods: The cRCT design has an intervention group and a control group, comparing individuals receiving a structured
intervention (AMAS) with those receiving usual care for specific health ailments. Participants will be community pharmacies,
general practices, and patients located in Western Sydney Primary Health Network (WSPHN) region. A total of 30 community
pharmacies will be randomly assigned to either intervention or control group. Each will recruit 24 patients, aged 18 years or older,
presenting to the pharmacy in person with a symptom-based or product-based request for one of the following ailments: reflux,
cough, common cold, headache (tension or migraine), primary dysmenorrhea, or low back pain. Intervention pharmacists will
deliver protocolized care to patients using clinical treatment pathways with agreed referral points and collaborative systems
boosting clinician-pharmacist communication. Patients recruited in control pharmacies will receive usual care. The coprimary
outcomes are rates of appropriate recommendation of nonprescription medicines and rates of appropriate medical referral.
Secondary outcomes include self-reported symptom resolution, health services resource utilization, and EuroQoL Visual Analogue
Scale. Differences in primary outcomes between groups will be analyzed at the individual patient level accounting for correlation
within clusters with generalized estimating equations. The economic impact of the model will be evaluated by cost-utility and
cost-effectiveness analysis compared with usual care.

Results: The study began in July 2018. Thirty community pharmacies were recruited. Pharmacists from the 15 intervention
pharmacies were trained. A total of 27 general practices consented. Pharmacy patient recruitment began in August 2018 and was
completed on March 31, 2019.

Conclusions: This study may demonstrate the efficacy of a protocolized intervention to manage minor ailments in the community
and will assess the clinical, economic, and humanistic impact of this intervention in Australian pharmacy practice. Pharmacists
supporting patient self-care and appropriate self-medication may contribute to greater efficiency of health care resources and
integration of self-care in the health system. The proposed model and developed educational content may form the basis of a
national MAS service in Australia, using a robust framework for management and referral for common ailments.
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Introduction

Integrated care is a possible solution to the rising demand in
facilitating appropriate delivery of health services and limiting
fragmentation between health care providers. Evidence indicates
that health systems with strong integrated primary health care
are effective in improving patient outcomes and efficient at
delivering high-quality appropriate services [1,2]. Many
countries have undergone major health reforms to deliver
effective and efficient health care, moving toward sustainable
health systems that are both durable and resilient to withstand
impending and ongoing challenges [3-6]. As an example, the
Australian health system has undertaken significant reform and
restructuring to improve value for investment in health care
[2,7] through the establishment of Primary Health Networks
(PHNSs). Their objectives are delineated as (1) delivering health
care services that increase the efficiency and effectiveness for
patients and (2) strengthening the degree of coordination and
connectivity of care, ensuring patients receive the right care, in
the right place, at the right time [8].

Major questions exist surrounding how health care systems can
address minor ailments more efficiently through the use of
administering care in less expensive settings such as community
pharmacy [9,10]. Minor ailments have been defined as
“conditions that are often self-limiting, with symptoms easily
recognized and described by the patient and falling within the
scope of pharmacist’s knowledge and training to treat” [11]. It
is already known that patients self-manage conditions to a large
extent [12], and encouraging people to exercise greater levels
of self-care, either for acute or chronic problems, has significant
potential to directly affect demand for, and shift costs from,
medical health care. Pharmacists are positioned to facilitate
self-care and appropriate self-medication processes [13].
Undoubtedly, the expansion of nonprescription medicines has
given patients greater choice, providing community pharmacy
with an opportunity to demonstrate real and tangible benefits
by facilitating this process [ 13]. Community pharmacy has been
transforming to a service provider model driven primarily by
leadership of professional organizations, government policies,
remuneration, and patient needs. The community pharmacy
sector has undergone changes such as enhancing the
pharmacists’ role in providing professional pharmacy services
to optimize the process of care [14]. Community pharmacy
provides a range of remunerated commissioned and
noncommissioned professional pharmacy services that have
shown to be cost-effective compared with other health care
settings and contribute to improved health outcomes for patients
[15-18]. Importantly, pharmacists can be better integrated within
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primary care. Effective collaboration between general medical
teams and community pharmacies will be integral to achieve
the highest level of patient care [8,19].

There is consistent evidence at an international level that
pharmacy-based minor ailment schemes (MASs) promote
efficiencies of use within the health care system [20]. MASs
were introduced for patients to access professional support for
conditions that can be self-managed with the objectives of
increasing accessibility, providing the right level of care and
mitigate funding and system inefficiencies [21]. A total of 94
international schemes are identified in the literature across 103
regions, including the United Kingdom (England, Scotland,
Northern Ireland, and Wales) [20,22-26]. Minor ailment
assessment and prescribing is the nomenclature used in Canada,
representing a pharmacy service that allows pharmacists to
prescribe certain drug groups for the treatment of minor,
self-diagnosed, and/or self-limiting conditions. Of 13 provinces
in Canada, 8 operate a Minor Ailments Prescribing Service
[27-28]. Each of these services is slightly unique in its feature
and structural design parameters [20]. MASs have been included
in the policy agenda in Australia [29-31] and New Zealand [32].
Paudyal et al explored the effect of MAS on patient health and
cost-related outcomes [21]. The review showed low
reconsultation and high symptom resolution rates of up to 94%
with MAS, suggesting minor ailments are being dealt with
appropriately in pharmacy [21]. The positive economic impact
has shown international MAS to be cost-effective compared
with more expensive health care services, such as general
practice and accident and emergency (A&E) departments [16].
There are different models of general practitioner
(GP)-pharmacist collaboration offering the community pharmacy
network to be better integrated into general practice or urgent
and emergency care systems. One example in the United
Kingdom is the provision of integrated out-of-hours services
by community pharmacy, such as the Digital Minor Illness
Referral Service [12]. The service evaluates the way in which
patients with self-limiting minor ailments who are contacting
urgent services can be supported by community pharmacists
instead of being booked for an urgent GP appointment or
signposted to their own GP.

Pharmacists treating patient’s common ailments, the exclusive
availability of nonprescription products through pharmacies to
provide symptomatic relief, and referral to other health care
professionals is a well-established activity within pharmacy
practice. Unfortunately, in Australia, there is limited
standardization and protocolization for consultations and
procedures for escalating referral. There is minimal integration
with general practice systems and no formal method of
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physician-pharmacist collaboration or communication relating
to minor ailments, and the nature and extent of collaboration
may be seen as both episodic and informal. This invariably
limits facilitated self-medication practices. In addition, there
are no mechanisms to monitor or document patient interactions,
resulting in missed opportunities to identify patients who require
referral, limiting the ability to detect inappropriate or continued
use of nonprescription medicines. The potential for community
pharmacists to moderate patients’ needs for the treatment and
management of minor ailments and alleviate health system
pressure in Australia has been recognized [33,34].

The Australian Minor Ailments Service (AMAS) is a practice
model with key elements, such as agreed referral points,
communication systems between pharmacists and general
practitioners (GPs), and clinical treatment pathways, that is,
HealthPathways. The conceptualized components of AMAS
have been developed in consultation with key stakeholders
including PHN leaders and, importantly, leading general medical
professionals involved in PHN governance in Australia. Input
into design and agreement with stakeholders have progressed
the development of collaborative referral pathways, providing
a robust framework for community pharmacists to deliver
evidence-based minor ailment care. In essence, these pathways
seek to improve the coordination and delineation of health care
provider roles for minor ailments with sequencing of care
through referral that is agreed between pharmacists and general
practice for health system efficacy and optimal quality
[1,12,35-39]. Specifically, assurance of quality in health service
provision may be achieved through the evaluation of
standardized condition management and differential diagnosis
tools such as HealthPathways [40], robust referral processes
for escalation, and service delivery by the pharmacist
themselves.

In achieving the stated objectives, we may provide evidence
that a scheme would be successful in Australia. Community
pharmacists offering an enhanced self-care model can make a
significant contribution to Australian health care and reduce the
substantial burden on other primary care providers with
pharmacists providing the appropriate level of care for minor
ailments and checking on patients who are self-medicating. The
integration of community pharmacists into primary health care
would better enable primary care to be delivered in a structured
manner. In addition, the systematization of clinical decision
making and referrals through relatively easy-to-update protocols
would improve service navigation and the patient journey. The
development of new clinical pathways in the area of minor
ailments seeks to standardize practice according to the best
available evidence and reduce variations in current practice.
Increased interprofessional teamwork and collaboration between
GPs and community pharmacists for care coordination would
increase the likelihood of reaching treatment goals and
improving patient outcomes. Community pharmacists will gain
from having evidence-based guidance, and the community will
benefit from another mechanism to ensure that advice from a
pharmacist is based on the latest available evidence. AMAS
facilitates increased access to care for individuals to receive
minor ailment treatment in a timely and efficient manner.
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This paper describes a research protocol to evaluate a
collaborative protocolized AMAS to improve the management
of common ailments in Australia. The AMAS intervention
outlined in this study protocol offers a unique and innovative
approach to address self-medication and formalize triage
processes in the Australian primary care system. The principal
aim of this study is to evaluate the clinical, economic, and
humanistic impact of AMAS on adult patients attending
Australian community pharmacies compared with usual
pharmacist care.

Methods

Study Design and Setting

The study will use a community pharmacy-based cluster
randomized controlled trial (cRCT) design with an intervention
group and a control group following the Standard Protocol
Items: Recommendations for Interventional Trials checklist
[41] (Multimedia Appendix 1). The study will be performed
over 8 months in community pharmacies throughout Western
Sydney Primary Health Network (WSPHN) region.

Recruitment of Study Participants

Participant recruitment will occur at 3 levels: community
pharmacy, general practice, and patient level.

Pharmacy Level

Community pharmacies located in WSPHN region with a
pharmacist available to attend specialized training to deliver
the AMAS service will be eligible to participate in the study.
Contact information of pharmacies will be retrieved from
publicly available lists, and those meeting criteria for inclusion
will be invited to join the study by telephone. The lead
researcher will arrange face-to-face discussion for those
expressing interest and to obtain written consent for
participation. Randomization will be at the level of the
community pharmacy. Pharmacies will be sequentially
numbered according to their order of acceptance into the study.
An independent researcher will assign the pharmacies (units of
randomization) to either the intervention group or control group
based on unrestricted random sampling using a
computer-generated random number list with a ratio of 1:1 in
Excel 2016 (Microsoft Corporation).

General Practice Level

Representatives from WSPHN will assist in the engagement
and recruitment of general practices within WSPHN into the
study. An expression of interest will be forwarded by a blast
email to all practices located within the region. The WSPHN
representative will provide follow-up information for those
expressing interest, and consent will be sought at the practice
level from GP practice managers overseeing the work of
the surgery or group of surgeries. Each practice manager will
be requested to ensure individual GPs within the consented
practice are made fully aware of their role within the study
before commencement. Study information will be circulated to
individual practitioners detailing GP involvement, and given
the option of contacting the research team with further questions.
Signed practice consent forms will be forwarded to the lead
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researcher. Informed consent will be essential to receive
information from the pharmacist. The details of individual GP
involvement in the study are provided below.

Patient Level

Patients will be recruited from participating pharmacies.
Consecutive recruitment will be used. The recipients of the
AMAS service or usual care will be patients who request
management for their minor ailment symptoms (symptom-based
request) and/or self-select a product to self-treat their ailment
(product-based request). The patient may either initiate an
interaction or wait to be approached by a member of pharmacy
staff while self-selecting a product. The pharmacy team member
will refer the patient to the pharmacist who will offer
participation in the study if eligible to participate. Patients aged
18 years or older will be identified as eligible if meeting all the

Table 1. Minor ailment conditions.

Dineen-Griffin et al

qualifying criteria, including (1) attending the pharmacy in
person, (2) presenting with a symptom-based and/or
product-based request for one of the included minor ailment
conditions from 3 specific symptom groups (Table 1), (3) ability
to provide written informed consent to participate in the study,
and (4) accessible by telephone.

Eligible patients identified by the pharmacist will be provided
a Participant Information and Consent Form (PICF) explaining
the study and given the opportunity to ask questions. Further
discussion will be conducted at a private area in the pharmacy
or an area appropriate for the discussion to be performed in a
confidential manner. Those agreeing to participate will be asked
by the pharmacist to provide signed consent. On the basis of
which pharmacy they attend, patients will receive the
intervention or usual care (Figure 1).

Classification Minor ailments to be included in the study

Gastrointestinal Reflux or indigestion

Respiratory Cough and common cold

Pain Headache (tension or migraine), primary dysmenorrhea (period pain), and low back pain
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Figure 1. Study design. AMAS: Australian Minor Ailments Service.
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by research team) by research team)

face-to-face pharmacist-patient consultation. Pharmacists will
follow a number of steps in the patient encounter (Figure 2).
As we are aiming to evaluate the impact of an enhanced service  Patients will be followed up at 14 days after the initial
compared with the one that is already being delivered inroutine  patient-pharmacist consultation through telephone by the

practice, intervention patients will receive  AMAS on  research team to assess for resolution of symptoms and health
presentation to the pharmacy. This will involve a protocolized  care utilization for the same ailment.

Description of Intervention
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Figure 2. Usual care versus intervention: clinical management algorithm. AMAS: Australian Minor Ailments Service; EQ-VAS: EuroQoL Visual

Analogue Scale.
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We are proposing a number of innovative features to AMAS,
which are described below.

Collaborative Treatment Pathways for Minor Ailments

Clinical pathways are “document-based tools that provide
recommendations, processes, and time frames for the
management of specific medical conditions or interventions”
[42]. They define a process of care agreed by local clinicians
and pharmacists and are informed by existing evidence,
guidelines, and protocols. HealthPathways is a proprietary
system of clinical pathways developed in New Zealand and
adopted by clinicians throughout PHNs in Australia [40]. These
pathways seek to serve as guidance for desired standards of
practice and are ultimately intended to promote consistency and
uniformity of care.
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The collaborative clinical pathways for each minor ailment
(Table 1) are intended for use by community pharmacists
delivering AMAS. Each ailment has the same structure and
format to make the process of finding and using the information
easy and practical. These pathways include types of questions,
assessment, management approach recommending a particular
course of action including self-care, and/or a nonprescription
medicine for symptomatic relief, specific to each ailment.
Included is a robust framework for referral, indicating red flag
criteria to trigger escalation processes, and the time frame within
which a patient is recommended to seek care from a particular
health care provider (ie, the patient is recommended to see a
GP within 24 hours). A red flag is a symptom that is recognized
as likely to be of a more serious nature and requires immediate
referral. The research and writing of these clinical pathways
followed a literature review of contemporary international and
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national clinical guidelines in consultation with leading general
medical professionals involved in PHN governance with
comprehensive experience in HealthPathways development.

Pharmacist-Directed Care and Data Collection

Pharmacists will undertake a consultation with eligible patients
for symptom-based and product-based requests in the
community pharmacy. Intervention pharmacists will use the
agreed clinical pathways to recommend a particular course of
action, including self-care and/or nonprescription medicine
recommendation for symptomatic relief and/or referral. In case
of the need to refer, the pharmacist will appropriately escalate
if the patient meets criteria for referral for further assessment
and/or prescribing of prescription-only medicine.

Collaborative Approach to Management, Follow-Up,
and Data Collection

The HealthLink system is used by clinicians in Australia [43].
This system allows for the encrypted transmission of clinical
and patient confidential information securely and reliably
between GPs and community pharmacists. For AMAS patients
who have identified a regular GP during the patient-pharmacist
consultation, the consultation will be documented and forwarded
from the pharmacist to the GP, outlining clinical assessment
undertaken, observations, presentation, and consult outcomes
(ie, medication supply, pharmacist-directed self-care, and/or
details of referral). Details of the consultation will not be
provided if (1) the patient has not consented, (2) the patient has
not identified a regular GP, (3) the practice has not consented
to partake in the study, or (4) the practice is not using
HealthLink software. Importantly, the use of this communication
system has been agreed with local clinicians within WSPHN.
The process of rolling out this system to pharmacies, set up,
and licensing will be facilitated by the PHN and project team.
If a patient’s identified GP has not consented to the study or
does not use this software in practice, the pharmacist will still
provide the AMAS service (ie, following management pathways
and referral if required), yet GPs will not receive feedback on
details of their patient’s consultation.

Training Pharmacists to Deliver Australian Minor
Ailments Service

Intervention pharmacists will attend one of two 7.5-hour training
workshops at WSPHN before delivery of AMAS. The aim of
educational training is to ensure pharmacists competency in
delivering the service. The 2016 National Competency Standards
Framework for Pharmacists in Australia [44] and the
Pharmaceutical Society of Australia’s Professional Practice
Standards (version 5) [15] informed the development of content
emphasizing competencies to enhance the pharmacist’s role in
service provision. The training program will also be a refresher
about current best practice in common ailments. The workshop
will include a combination of lecture presentations and
interactive sessions including role-play scenarios. Self-care
information and resources for consumers, clinical treatment
pathways, communication and data collection software are
available on provided iPads to be used at the point of care. Given
that pharmacy assistants are likely to be the very first point of
contact in the pharmacy, a researcher will visit each intervention
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pharmacy to train pharmacy assistants in recruitment and will
be given the opportunity to ask questions. During this visit,
training materials will be revisited with a champion pharmacist
who will have attended one of the training days before
commencing recruitment.

Practice Change Facilitation to Support Intervention
Pharmacies

Practice change facilitators (PCFs) will visit intervention
pharmacies at least monthly to support the delivery of AMAS.
The PCF will be involved in a range of change facilitation
processes and activities during visits with the objective of
ensuring recruitment targets are met, quality of service
provision, quality of data entry, and adherence to the
intervention protocol. PCFs will be trained to ensure these
objectives are met. These include addressing any barriers to
change using evidence-based strategies. PCFs will be collecting
both quantitative and qualitative data on-site. This role works
closely with the research team.

Control Group

Pharmacies randomized to the usual care arm will receive
training in the use of data collection materials and recruitment
only. One training night (2 hours) in data collection and
recruitment will be provided at WSPHN. A researcher will visit
each of the 15 control pharmacies to deliver study materials,
and pharmacists unable to attend the training night will be
trained in-store. Materials to be provided include study
information detailed in the PICF, data collection software for
use on provided iPads, and detailed instructions for data
collection. Training will be provided to pharmacy staff to
support recruitment for the pharmacist. Patient recruitment will
begin immediately after this visit. The pharmacist will check
patient eligibility, obtain informed consent, and will document
control patients’ baseline data and proceed with usual care using
their own clinical judgment, processes, and resources. Patients
will be followed up at 14 days after the initial patient-pharmacist
consultation by the research team to assess for resolution of
symptoms and health care utilization.

Data Collection Methods

Data will be collected at 2 time points in both intervention and
control arms—baseline and 14 days after the consultation. All
patients will complete a baseline questionnaire in the pharmacy,
including demographic characteristics, and EuroQoL Visual
Analogue Scale. Additional data about patient’s ailment history,
their contact details, and pharmacist intervention will be
collected by pharmacists using forms on iPads provided for that
purpose. The time taken per patient to deliver the intervention
or usual care will be recorded to inform the economic analysis.
Follow-up telephone questionnaires will be conducted by
research assistants using forms provided for that purpose.
Follow-up at 14-days is considered appropriate because of the
nature and duration of minor health symptoms. Study data will
be collected and managed using Research Electronic Data
Capture (REDCap) tools hosted at the University of Technology
Sydney (UTS) [45]. REDCap is a secure, web-based application
designed to support data capture for research studies, providing
(1) an interface for validated data entry, (2) audit trails for
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tracking data manipulation and export procedures, (3) automated
export procedures for data downloads to statistical packages,
and (4) procedures for importing data from external sources
[45]. All data collected in pharmacies will be returned to the
research team on the day of recruitment to allow for timely
follow-up. The chief investigator will have access to the trial
data.

Study Measurements and Qutcomes

The evaluation of MAS compared with usual care will be
achieved by comparing the primary and secondary outcomes
[46] as set out in Multimedia Appendix 2.

Sample Size

The primary joint outcome measures of the study are appropriate
medical referral rate and appropriate recommendation of
nonprescription medicines. Sample size calculation was based
on an assumed baseline appropriate medical referral rate of 85%
and assumed baseline appropriate recommendation of
nonprescription medicines rate of 82% [47,48]. Pharmacies are
the primary unit of randomization with individual patients nested
within pharmacies. The rate of the joint outcomes will be
compared between the treatment and control arms in the study.
To test for a 10% absolute increase in primary outcomes
(appropriate medical referral rate: 85%-95% and appropriate
recommendation of nonprescription products 82%-92%) with
2>0.9 power, alpha of .05, equal allocation ratio, and assuming
intracluster correlation is 0.01, we would need 30 pharmacies
(15 in each arm) with 24 participants per pharmacy (allowing
for 10% dropout) for an overall sample of 720 patients.

Blinding

Given the cluster design, it will not be possible for participating
pharmacies to be blinded to group assignment. However, the
patient, research assistants conducting follow-up, and the data
analyst will be blinded to treatment assignment.

Postrecruitment Retention Strategies

All recruited pharmacies will be contacted by telephone in the
first 2 weeks of commencing patient recruitment to address any
teething issues with study procedures. Support to resolve any
problems will be offered by PCFs (for intervention) or a study
researcher (for control). Intervention fidelity will also be
monitored by PCFs. Regular newsletters and emails will be sent
to all pharmacies during the study period for encouragement,
provision of feedback surrounding data quality, and strategies
to enhance recruitment to meet desired targets. Pharmacies not
meeting target recruitment will be offered additional
in-pharmacy support by the study researcher. Recruited patients
will be contacted by telephone. Attempts to contact
nonresponders will continue until contact is made or for a
maximum of either 1 week or 5 call attempts.

Statistical Methods and Analysis

Data will be analyzed using Stata 16 for Windows [49]. Baseline
pharmacy and patient level information will be summarized by
treatment arm. Continuous variables will be summarized with
mean and standard deviation with median and interquartile range
provided if the data are skewed. Categorical variables will be
summarized by frequency and proportion. Generalized
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estimating equations will be used to account for within-cluster
correlation [50] using an exchangeable correlation structure. A
modified Poisson regression approach will be used for the
analysis to estimate relative rates (RRs) [51,52]. If the estimation
of RR is not computationally achievable, we will estimate odds
ratios with logistic regression [50]. As a secondary analysis, we
will adjust for key baseline covariates at both the pharmacy
level (eg, pharmacy type) and the patient level (eg, age and sex).
We plan to conduct an exploratory subgroup analysis by
treatment classification (respiratory, pain, and gastrointestinal)
and type of inquiry (symptom presentation, direct product
request, and both). Standard model diagnostics will be conducted
to check for model assumptions. All analyses will be
intention-to-treat. Multiple imputation (MI) by chained equations
[53] will be applied to account for missing patient outcomes.
A total of 30 imputations (including using pharmacy type, age,
and sex in the MI model) will be performed. A detailed
statistical analysis plan will be developed by blinded
investigators before unblinding and locking the study database.

A cost-utility analysis (CUA) and cost-effectiveness analysis
(CEA) will be performed through examining the resource use
of adult patients in the context of the randomized controlled
study designed to investigate the efficacy of AMAS compared
with the control group. A healthcare perspective will be applied
for the analysis. Costs will be estimated in Australian dollars
at the 2018-2019 financial year. Costs during the 2-week
follow-up period will be analyzed for all patients included in
the cRCT. Costs will be grouped into 4 main categories: (1)
pharmacist time, (2) medications, (3) referrals and
reconsultation, and (4) training and facilitation costs. The
pharmacist cost will consider the working time for a community
pharmacist and time consumption to deliver the service. Patient
out-of-pocket costs (for all medicines supplied during the 14-day
period) will be estimated by the average unit price across
pharmacy banner groups. Health service utilization will be based
on the cost of medical services recorded in the study, with unit
prices sourced from Medicare Benefits Schedule prices,
Australian National Hospital Cost Data [54], and the Pharmacy
Industry Award [55]. Finally, capital costs for training of
pharmacists, facilitation, information technology, and program
setup will be counted.

The trial-based outcome measures used for the economic
evaluation will be symptom resolution rates and appropriateness
of pharmacy care (as a proxy of health gain). Utility values from
the literature for symptom resolution and nonsymptom resolution
of minor ailments will be used to estimate quality-adjusted life
years (QALYSs). Other intermediate outcomes will be used to
adjust the utilization of resources including referral and
reconsultation rates. A decision analytic modeling technique
will be used. The model inputs will be informed by data from
the trial supplemented with published literature. Results of the
CUA will be expressed in terms of an incremental cost per
QALY (incremental cost-effectiveness ratio), calculated by
dividing the difference in total costs and QALYs between
intervention and control groups (incremental costs/incremental
QALYs). In addition to the CUA, 2 CEAs will be conducted
where the clinical effect measure will be an extra episode of
appropriate pharmacy care and extra patient achieving symptom
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resolution for their ailment. The cost-effectiveness results will
be expressed in terms of extra cost per additional episode of
appropriate pharmacy care and extra cost per additional patient
achieving symptom resolution.

Ethics Approval and Consent to Participate

This project has been approved by the UTS Human Research
Ethics Committee (HREC) (UTS HREC approval number:
ETH17-1350). All participants (pharmacies, general practices,
and patients) will complete a consent form to participate in this
research.

Results

Statistical and economic analyses will be completed in July
2019. Following this, research findings will be disseminated
through peer-reviewed publication.

Discussion

Integrated Care

Globally, health care is changing to address a number of
challenges including the needs of an aging population, escalation
in consumer knowledge and their expectations of the health
service, rapid advances in scientific and technical capacity, and
the increasing cost of health care [56]. With this, a key issue
that needs to be addressed is how to connect services and health
care professionals to achieve integrated services for consumers
and health professionals as models of care evolve to deliver a
person-centered approach [57]. There are excellent services and
health professionals all striving to deliver the best possible care,
but it is often in a fragmented and siloed manner [2]. The
increasing longitudinal care requires both effective oral and
technology-enabled communication between health care team
members.

Innovative thinking and tools are needed to deliver better and
cost-effective care. This study is unique, as it enables and
evaluates integrated electronic technology systems in Australian
primary care for common ailments. This ensures health care
providers have access to the best information available to deliver
excellent patient care. Although the journey to integrated care
is complex, technology can help to support it; this applies to
care management and referral (HealthPathways [40]), collection
of data (REDCap [45]), and interprofessional
clinician-pharmacist communication (HealthLink Messaging
Software [43]). This approach offers innovative technologies
to move from the traditional health care delivery model, which
centers on individual disciplines operating in isolation, to
solutions that integrate systems to provide a centralized,
complete patient view to health care providers.

This research supports an integrated approach in managing
common minor ailments. Drawing on expertise from a range
of stakeholders, an AMAS service has been co-designed to
complement general practice and promotes collaboration
between professions. With the development of agreed clinical
HealthPathways for a number of common ailments [40], the
service aims to standardize practice according to the best
available evidence and reduce variations in current practice
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using a robust framework for referral and treatment. To our
knowledge, there is no study investigation or published research
relating to a protocolized MAS intervention delivered by
community pharmacists for minor ailment presentations in
Australian health care. This research will evaluate an Australian
MAS reporting on patient outcomes, including health status,
and resolution of symptoms and will provide full economic
analyses. This evaluation focuses on specific minor ailments
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