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Keywords:
 Background: Explicit consideration of implementation factors in community pharmacy service development may facil-
itate widespread implementation and sustainability.
Objectives: This study involved mapping the methodology for the pilot study of point-of-care C-reactive protein (CRP)
testing to support pharmacists' management of respiratory tract infections inWestern Australian pharmacies against an
implementation factor framework, focussing on the resources and training program provided to participating phar-
macy staff.
Methods: Phase 1 involved post hoc mapping of the pilot study methodology against the framework previously de-
scribed by Garcia-Cardenas et al.; phase 2 was an a priori evaluation of the resources and training program, involving
pre-training, post-training, and post-pilot questionnaires administered to pharmacists and pharmacy assistants/in-
terns. A mixed model analysis compared pharmacists' responses at the three time points.
Results: Employment of comprehensive strategies to optimise service feasibility and sustainability was demonstrated
across the five domains of ‘professional service’, ‘pharmacy staff’, ‘pharmacy’, ‘local environment’ and ‘system’; further
consideration of ‘consumer’ or ‘patient’ factors is needed to address issues such as patient refusal. Study pharmacists
(n = 10) and pharmacy assistants/interns (n = 5) reported high levels of satisfaction with the training (100%
‘good’/‘excellent’). Pharmacists reported significantly improved attitudes towards, confidence in, and knowledge
about CRP testing and service provision from pre- to post-training (p < 0.05). Positive perceptions were maintained
at the post-pilot time point.
Conclusions: Post hocmapping of implementation factors highlighted potential strengths and deficiencies of the current
service model. Systematic, prospective mapping, coupled with strategies to explicitly emphasise the patient perspec-
tive, may have value in optimising service implementation or modifying future service delivery models.
Implementation
Point-of-care
C-reactive protein
Respiratory tract infections
Community pharmacy services
1. Introduction

In recent decades, community pharmacy practice has moved beyond its
traditional role in the provision of medicines. Inmany developed countries,
community pharmacies staffed by highly skilled pharmacists represent a
valuable resource to deliver additional primary care services to health
consumers.1–4 However, to cement an integral place for Australian commu-
nity pharmacies as ‘health hub destinations of the future’,5 an expansion of
the pharmacists' role is required, to enable them to practise to their full
scope.1 This expanded role has been realised in some countries but some
Australian pharmacists have found progress frustrating to date.1
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Management of upper respiratory tract infections (RTIs) using over-the-
counter (OTC) medicines and patient education has long been within the
scope of practice of community pharmacists, given their training and
ready accessibility to the public. Community pharmacy management of
RTIs in Australia is based on signs and symptoms and clinical assessment
through patient interviews. There is currently no objective diagnostic test-
ing available to pharmacists to differentiate typically self-limiting viral
RTIs from bacterial RTIs requiring timely referral to a general practitioner
(GP, or ‘primary care physician’) for further assessment and prescription
of antibiotics. Point-of-care (POC) C-reactive protein (CRP) testing has
been utilised in European primary care settings to differentiate bacterial
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and viral RTIs6–9 and has been shown to be robust, reliable and cost-
effective for this purpose.7,10–14 Informed by the findings of a study in the
United Kingdom (UK) that demonstrated that POC CRP testing in commu-
nity pharmacies has the potential to reduce unnecessary RTI-related GP
visits,15 a pilot study of POC CRP testing to support the management of
RTIs was undertaken in 2019, prior to the emergence of the SARS-CoV-2
(COVID-19) global pandemic, in community pharmacies in Western
Australia (WA).16 This study demonstrated that POC CRP testing was a fea-
sible and well-accepted tool to enhance clinical decision-making and triage
in patients presenting with signs and symptoms of RTIs in the Australian
community pharmacy setting. POC CRP testing influenced participants' be-
liefs about their need for antibiotics for a RTI, suggesting a potentially im-
portant role for this service in supporting antimicrobial stewardship in
Australian primary care. POC CRP testing may therefore serve to expand
the scope of pharmacist practice in the OTC management of RTIs.16

Several recent reviews have highlighted a growing awareness of the fac-
tors that either facilitate or impede the implementation, delivery and sus-
tainability of community pharmacy services, including those related to
pharmacist remuneration.17–21 Before actively adopting new programs
such as POC CRP testing, community pharmacists need to know that the
service will be a viable and sustainable investment for the pharmacy.22

They also need the requisite knowledge and skills to provide the service
and the assurance that it will integrate seamlessly into their existing service
model17; be sought and valued by, andmeet the expectations of health care
consumers17,18,20; and be remunerated appropriately.17,18 Community
pharmacies do not exist in isolation, and there is a wide range of micro,
meso and macro factors influencing community pharmacy practice. These
factors are related to individual practitioners, the community pharmacy
as an institution and community pharmacy as part of a health care system,
respectively.23 These factors must be considered in the implementation of
any new or expanded service because a lack of analysis and understanding
of barriers at any of these levels may ultimately result in suboptimal uptake
and poor long-term sustainability of even promising service delivery
models, as was perhaps the case for the “Health Destination Pharmacy”
model implemented in Australian community pharmacy in the 2010s.24
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Fig. 1. Strategies to facilitate implementation of a POC CRP testing service based onmap
described by Garcia-Cardenas et al.25
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Garcia-Cardenas et al. expanded on this concept to describe a model of
five ‘domains’ encompassing the layered and interrelated factors that may
serve either as facilitators or barriers to the implementation process and
outcomes of a professional service, namely the 1) professional service itself,
2) pharmacy staff, 3) pharmacy, 4) local environment, and 5) system (see
Fig. 1).25 A recently published systematic review on factors influencing na-
tional implementation of innovative practices in community pharmacy
highlighted the need for more robust piloting of innovations to overcome
operational issues.26 Consideration of the implementation factors described
by Garcia-Cardenas et al.25 in the development of professional community
pharmacy servicesmay assist in improving their robustness and better facil-
itate successful future widespread implementation and sustainability.

Using the model described by Garcia-Cardenas et al.25 as a theoretical
framework, this study describes the post hoc mapping of the methodology
for the pilot study of POC CRP testing to support pharmacists' management
of RTIs in community pharmacies in WA. Given that the pilot study meth-
odology was developed using a pragmatic approach, the current study
was part of the post hoc critical evaluation of the strengths and deficits of
the service model in an attempt to optimise feasibility and sustainability
in anticipation of future wide-scale studies and potential implementation
at jurisdictional or national levels. In view of the highly context-specific na-
ture of the implementation factors in Domain 1 (professional service) and
Domain 2 (pharmacy staff), this paper specifically focuses on the develop-
ment and evaluation of the resources related to the service and training pro-
gram for the pharmacy staff involved in the study.

2. Methods

This paper describes a sub-analysis of the larger prospective interven-
tional pilot study, the full methodology of which has been reported
elsewhere.16 In summary, a service incorporating POC CRP testing was
trialled in 131 patients aged 18–64 years, with either an RTI-related prod-
uct request or RTI signs and symptoms, presenting to five community phar-
macies in metropolitan Perth, WA, between June and August 2019. These
patients were also considering seeing a GP for a prescription for antibiotics.
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Exclusion criteria were a history of rheumatoid arthritis or other autoim-
mune conditions associated with increased baseline CRP levels, an immu-
nocompromised state, or use of a medication affecting immune response.
Presenting signs and symptoms included cough, blocked/stuffed or runny
nose, headache, aches and pains, sneezing and fever. The five pharmacies
met defined criteria (discussed in more depth under the relevant domains
in the post hoc mapping results below) and were purposively selected
from 126 respondents to an expression of interest.16 Trained pharmacists
utilised POC CRP levels, combined with routine clinical assessment, to
make recommendations on RTI management, including the provision of
OTC medicines for symptomatic relief, non-pharmacological self-care ad-
vice (e.g. rest and hydration) and, when appropriate, GP referral. Participat-
ing patients completed a questionnaire on their perspectives immediately
following receipt of the service, and were followed up with telephone
calls from the pharmacists (on day 3) and researchers (on day 5) to investi-
gate their clinical outcomes and longer-term perceptions of the service.
Weekly tally sheets were used to evaluate service provision and uptake.

The current study involved two phases: (1) Post hocmapping of the pilot
study methodology (an investigation that was formulated after the comple-
tion of the original pilot study), and (2) An a priori evaluation of the re-
sources and training program (planned before the beginning of data
collection in the pilot study).27

2.1. Post hoc mapping of the pilot study methodology

The pilot study methodology was developed via an iterative, inductive
approach, which involved the research team addressing each of the factors
with potential to impact the success of service implementation and sustain-
ability. While the domains of the Garcia-Cardenas et al.25 model were not
addressed explicitly during the development of the project methodology,
nor in chronological order, a systematic process was undertaken whereby
the potential barriers to service implementation were considered and,
where necessary, strategies implemented to address them. In a post hoc
analysis at the completion of the study, the implementation factors were
retrospectively mapped to the domains of the Garcia-Cardenas et al.25

model, and presented from the broadest domain (Domain 5: system) to
the narrowest (Domain 1: professional service). This model was selected
for its relative simplicity and relevance; it was developed by authors with
strong insights into the Australian community pharmacy context, and the
research team had previous experience applying this model in the
Australian setting.28 The mapping exercise was conducted as a qualitative
analysis, utilising a thematic, deductive approach.29 The contents of the re-
search proposal, project team meeting minutes and documentation devel-
oped as part of the project were thematically analysed, with the identified
implementation factors and strategies implemented to address those factors
categorised using the five domains of Garcia-Cardenas et al.25 model as
‘themes’ and the implementation factors within each domain as ‘sub-
themes’. Advantage was taken of the flexibility of the published model in
the use of the terms ‘e.g.’ and ‘etc.’ (for example, ‘The pharmacy domain
covers a range of implementation factors related to the setting in which the service
is implemented (e.g. workplace, culture, teamwork, workflow, etc)’ (p499),25

with the researchers including setting-specific implementation factors not
explicitly listed in the original paper.25 Mapping was undertaken indepen-
dently by two researchers (LC, TFS) and visualised using an adaptation of
the figure from the original paper25 (see Fig. 1);findings were corroborated
by the remainder of the research team. Any differenceswere discussed until
consensus was reached.

2.2. Evaluation of resources and training program

The evaluation of the resources and training program was conducted as
an a priori analysis and involved administration of pre-training, post-
training, and post-pilot questionnaires to the pharmacy staff involved in
the study. The 10 study pharmacists and five pharmacy assistants/interns
completed a paper-based questionnaire immediately prior to the training.
As a POC CRP testing service in pharmacy was novel at the time of the
3

pilot study, the questionnaires were purposively designed. The question-
naires were developed following a review of the literature about CRP and
the implementation of a POC CRP testing service internationally.6,10,11,15,30

The draft questionnaires were reviewed by three pharmacy academics and
four independent external pharmacists for face and content validity.

The questionnaire consisted of five basic demographic questions (age,
gender, pharmacy experience) and 12 statements to explore their knowl-
edge, confidence and attitudes regarding POC CRP testing in the commu-
nity pharmacy. For the purposes of analysis, the 12 statements were
grouped into three categories addressing: a) attitudes towards CRP testing
service provision, b) confidence in operational and service provision-
related matters, and c) knowledge about CRP and CRP testing. The same
questionnaire was administered immediately after the approximately 2-h
training session to evaluate its short-term impact and effectiveness, and
again at the completion of the pilot study (eight weeks later) to explore
the adequacy of the training in preparing pharmacy staff for delivery of
the service. The post-training questionnaire included four additional state-
ments regarding the participants' perceptions of the quality of the training,
and the post-pilot questionnaire also included five questions relating to
translation of the training into service provision. Participants indicated
their agreement with all statements on five-point Likert scales (‘Strongly
agree’ to ‘Strongly disagree’).

Descriptive statistics (frequency and percentage) were reported, and a
mixed model analysis was undertaken using SAS version 9.4 (SAS Institute
Inc., Cary, NC, USA) to compare the pharmacists' pre-training, post-training
and post-pilot results. A p-value of <0.05 was considered statistically signif-
icant.

This study was approved by the Curtin University Human Research
Ethics Committee (HRE2019–0139; 21 March 2019) and registered
on the Australian New Zealand Clinical Trials Registry (ACTRN
12619000965101). All pharmacymanagers, pharmacists and pharmacy as-
sistants and interns provided written informed consent for their involve-
ment in all aspects of the study.

3. Results

3.1. Post hoc mapping of the pilot study methodology

The implementation factors that were considered within each domain,
and the strategies to facilitate implementation and address potential bar-
riers are summarised below and in Fig. 1.

3.1.1. Domain 5: system
Mapping of the study methodology revealed reference to three imple-

mentation factors under the ‘system’ domain – ‘policy’, ‘legislative support’
and ‘consumer acceptance’. It was identified that the timing of the POCCRP
testing trial allowed the research team to leverage existing facilitators for
the development and implementation of the service and therefore, while
these implementation factors were addressed within the study methodol-
ogy, there was no need for novel strategies to address this domain.

Existing facilitators included promotion of the pharmacist's role by na-
tional and international pharmacy organisations; an absence of legal im-
pediments and the presence of procedures and practice standards to
support POC testing in community pharmacy; and public acceptance of
new advanced roles for community pharmacists. National31 and
international32 pharmacy bodies are actively promoting improved integra-
tion of community pharmacy into primary healthcare, with community
pharmacists practising to their full professional scope for the benefit of
the community. There were a number of precedents of successful trials of
POC testing in community pharmacy,33–35 and the expansion of the com-
munity pharmacist's role into POC blood testing and interpretation of the
results was well-accepted by the public, with some pharmacies already of-
fering cardiovascular risk assessment involving testing of blood glucose
and lipid levels.36 High levels of consumer acceptance of pharmacist-
administered vaccination also provided support for a more ‘tactile’ role
for community pharmacists in patient care.37 There were no legal
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impediments to development and delivery of these services under
Australian legislation, with vaccination services legally supported by Struc-
turedAdministration and Supply Arrangements inWA.38 Professional phar-
macy practice standards also existed to support services involving skin
penetration, addressing issues such as needle stick injury, infection control
and hand hygiene.39 These standards could be directly translated to POC
CRP testing, complementing the POC training and resources available to
health professionals more broadly.40

The impact of these service implementation facilitators were evidenced
by the enthusiasm demonstrated by local community pharmacists regard-
ing the potential of the service and their self-efficacy to successfully offer
it. One hundred and twenty-six expressions of interest were received from
pharmacies in metropolitan, regional and rural WA for five pilot sites, de-
spite the fact that only metropolitan pharmacies were eligible for inclusion.
This further suggests the future potential for service implementation out-
side the confines of the pilot study.

3.1.2. Domain 4: local environment
The study methodology was identified as having addressed two of

the implementation factors within the domain of ‘local environment’.
The first of these was ‘patient demographics’, with attempts made
within the study methodology to explicitly explore the influence of
this factor on service implementation. For example, it was believed
that different sociodemographic profiles among the clienteles of each
pharmacy may impact the acceptance and uptake of the service, in
that lower household income may have posed a barrier to consumers
accessing RTI management (and therefore POC CRP testing) via commu-
nity pharmacy if it involved out-of-pocket expenses, rather than via GP
or emergency department services (where care could be accessed at lit-
tle or no cost). Of 126 pharmacies that expressed an interest in partici-
pating, the final five pilot pharmacies were purposively selected from
a shortlist based on a number of characteristics, including variations in
size, geographical location and banner group. The manager of each
shortlisted pharmacy was questioned about their perceptions of the so-
ciodemographic status of their pharmacy clientele prior to their selec-
tion. Examination of census data indicated that this approach resulted
in the selection of pharmacies in five suburbs with variable socio-
demographic profiles.41 While broadly similar to the Australian popula-
tion overall, differences were noted between the suburbs in several key
characteristics, including median age (which ranged from 34 to 45
years), median weekly household income (AUD 1328 to AUD 2290),
highest education levels (12.4–18.6% high school completion only),
family composition (34.2–56.4% couple families with children), em-
ployment status (50.5–63.0% full-time employed) and cultural diversity
(37.9–72.6% Australian born; 0.2–1.6% indigenous Australians).41 Im-
portantly, the POC CRP testing service was successfully delivered by
all five pharmacies, although there were significant differences in the
rates of service uptake and provision across the sites, which may have
been due to a number of factors.16 The relationship between community
sociodemographic profile and service implementation could be ex-
plored more fully in a larger study with more significant socio-
demographic variations than those seen within the pilot study, which
was limited to the metropolitan area of a single city.

‘Collaboration with other healthcare professionals’was the other imple-
mentation factor addressed within this domain. From the beginning of the
study, there was an awareness of the need to foster strong collaborative re-
lationshipswith local GPs towhompatientswith elevated CRP levelswould
be referred. While the intention of the service was to complement existing
primary care services, the research team and the profession understood the
potential for concern among GPs that pharmacists were attempting to en-
croach on their scope of practice.19,20,26,43 To address this concern, and en-
sure proactive and consistent messaging about the role of the service in
patient care, a letter enlisting support was delivered to all GP practices sur-
rounding the participating pharmacies. In addition, the research team and
participating pharmacists proactively offered to personally visit general
practices to discuss the service with interested staff; such visits were
4

undertaken on an ‘as required’ basis at the request of a general practice. A
standard referral form was also developed to ensure consistent and com-
plete transfer of relevant information to GPs (either the patient's regular
GP, or a local GP of the patient's choice if the patient was without a regular
GP but required timely referral) when referral was indicated based on the
pharmacist's assessment and/or the patient's CRP result.

3.1.3. Domain 3: pharmacy
As with ‘patient demographics’ within Domain 4, the purposive selec-

tion of pilot pharmacies allowed for exploration of the ‘workplace’ imple-
mentation factor within the ‘pharmacy’ domain, including feasibility of
the service. Conversely, variation in service delivery was closely controlled
in relation to some of the other factors, including ‘workplace’, ‘teamwork’
and ‘workflow’, in that clear strategies were elucidated in the pilot study -
namely, the inclusion criteria for pharmacy participation - in an attempt
to optimise the delivery of the POC CRP testing service. Expressions of in-
terest were limited to pharmacies in the Perth metropolitan area to permit
in-pharmacy support and follow-up by the research team during the pilot
phase if necessary. Pilot pharmacies had to be accredited under the
Australian Quality Care Pharmacy Program (an Australian community
pharmacy continuous quality improvement program) andmeet all of the re-
quirements to provide vaccination services, including sharps disposal facil-
ities, a needle stick injury protocol and infection control protocol.38

Adequate facilities, namely a private consultation area, and appropriate
staffing levels were required. The pharmacies needed to be staffed by two
pharmacists who were willing to participate in the study and who had
valid first aid certification, and a pharmacy assistant or intern to assist
with participant screening and recruitment. The availability of these key
personnel during ‘business hours’ throughout the pilot study period and
staffing arrangements to facilitate availability of these staff for POC CRP
testing were ascertained via specific questioning.

3.1.4. Domain 2: pharmacy staff
Within the 'pharmacy staff' domain, strategies were identified within

the study methodology that addressed two of the implementation factors
– ‘motivation’ and ‘self-efficacy, knowledge and experience’. Pharmacies
were recruited via an expression of interest circulated via local community
pharmacy professional organisations to attract ‘early adopters’ of new ser-
vices, who were believed to be more likely to be invested in successful ser-
vice provision (i.e. ‘motivated’ to successfully provide the service).

‘Self-efficacy, knowledge and experience’ was facilitated by the provi-
sion of training and resources to the pilot pharmacies. Key study personnel
(pharmacists and pharmacy assistants/interns) completed an approxi-
mately 2-h on-site training session on the clinical and operational aspects
of POC CRP testing and integration of the service into existing RTI manage-
ment pathways prior to study commencement. Protocols, guidelines, refer-
ral templates and questionnaires were also developed by the research team
to support personnel training and service integration. A total of 23 re-
sources, which comprised the pharmacy training package, were developed
– 11 directly related to the CRP testing service implementation and delivery
(and therefore potentially translatable to wide-scale service implementa-
tion) and 12 related to the conduct of the study. These documents are
summarised in Table 1. Of note, a resource entitledGuidance for pharmacists
on the routine assessment and treatment approach for the management of upper
respiratory tract infection in the community pharmacy, was designed as con-
tinuing professional development for the pharmacists to ensure a consis-
tent, contemporary, evidence-based approach to RTI assessment and
management even in patients not receiving POC CRP testing. This guidance
document, together with a specific algorithm to support interpretation of
CRP results and provision of subsequent clinical recommendations
(Interpretation of results and clinical recommendation to patients), were content
validated by an expert infectious diseases physician. To ensure that re-
sources were unambiguous, logical and practical, they were validated by
seven pharmacists with varying practice backgrounds and levels of experi-
ence. This training package was also available in the pharmacy and served
as a reference tool for study pharmacists for the duration of the study.



Table 1
Resources in the pharmacy training package mapped to the implementation factor
domains (where relevant).

Resource Implementation factor domain

Resources related to the CRP testing service implementation and delivery (i.e. translatable to
wide-scale service implementation)

• GP letter • Domain 4: Local environment
• GP referral form • Domain 4: Local environment
• Standard operating procedure for the
CRP testing service

• Domain 2: Pharmacy staff

• Guidance for pharmacists on the routine
assessment and treatment approach for
the management of upper respiratory
tract infection in the community
pharmacy

• Domain 2: Pharmacy staff

• Interpretation of results and clinical
recommendation to patients

• Domain 2: Pharmacy staff

• Alere Afinion™ CRP Quick Guide • Domain 2: Pharmacy staff
• Training presentation PowerPoint slides • Domain 2: Pharmacy staff
• Pharmacy recruitment flyer • Domain 1: Professional service
• Patient journey – CRP testing service • Domain 1: Professional service
• Patient participant information and
consent form*

• Domain 1: Professional service

• Patient data collection form (including
Day 3 follow-up)*

• Domain 1: Professional service

Documents related solely to the conduct of the study (not required for wide-scale
implementation)
• Pharmacy manager participant information and consent form
• Study pharmacist participant information and consent form
• Pharmacy assistant/intern participant information and consent form
• Study pharmacist pre-training questionnaire
• Study pharmacist post-training questionnaire
• Study pharmacist post-pilot questionnaire
• Study pharmacist interview guide
• Pharmacy assistant/intern pre-training questionnaire
• Pharmacy assistant/intern post-training questionnaire
• Patient questionnaire
• Patient telephone follow-up (Day 5)
• Tally sheet for respiratory tract infection presentations

⁎ The patient participant information and consent form and patient data collec-
tion form could bemodified and combined for integration into theworkflow for ser-
vice implementation outside the study. Patient contact details, demographic
information, details of the presentation, CRP test result, recommendations made
and outcomes of follow-up would be collected as the pharmacy's record of the
professional service delivery for patient care, quality assurance and remuneration
purposes.

Table 2
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A representative from Abbott Australia, the manufacturer of the Alere
Afinion™AS100 (the device used for POCCRP testing), attended each train-
ing session to demonstrate the POCCRP testing process and appropriate use
of the analyzer. This ‘hands on’ training was complemented by a step-by-
step standard operating procedure for pharmacist users.
Characteristics of the study pharmacists (n = 10) and pharmacy assistants/interns
(n = 5).

Characteristic Frequency (%)*

Study pharmacists (n = 10)
Age in years (median [range]) 33.5 (22–53)
Female gender 8 (80%)
Years registered as a pharmacist (median [range]) 9 (1−32)
Professional role
Proprietor
Manager
Pharmacist-in-charge
Employee pharmacist
Professional services pharmacist

3 (30%)
2 (20%)
2 (20%)
2 (20%)
1 (10%)

Pharmacy assistants/interns (n = 5)
Age in years (median [range]) 24 (20–58)
Female gender 5 (100%)
Years working in community pharmacy (median [range]) 4 (0.4–15)
Role
Pharmacy assistant
Pharmacy intern

3 (60%)
2 (40%)

⁎ Unless otherwise stated.
3.1.5. Domain 1: professional service
Finally, there was evidence of strategies within the study methodology

to address a wide range of implementation factors with the ‘professional
service’ domain – namely ‘service methodology’, ‘patient recruitment’, ‘re-
muneration’ and ‘complexity’ (especially in relation to use of the POC
CRP testing device).

In terms of the ‘service methodology’, careful consideration was given
to the development of the service to ensure its integration into existing
care models was as seamless as possible. Existing workflow in relation to
RTI presentations was modelled, and a flow diagram was developed to
identify where the service could be offered by pharmacy personnel during
interactions with relevant patients. This step-by-step Patient journey de-
tailed what was required of pharmacy personnel from the time a patient
presented to the pharmacy, through the informed consent process, CRP
testing and interpretation of results, clinical recommendations, GP referral
(when warranted), and patient follow-up, through to end-of-day proce-
dures related to data collection. Additional strategies to facilitate ‘patient
5

recruitment’ included development of a flyer for posting on the front coun-
ter or other prominent locations within the pharmacy to raise awareness
among patients of the availability of the service, and the user-friendly de-
sign of documentation related to the pilot study (patient participant infor-
mation sheets, consent forms and data collection forms). The patient
questionnaires were face validated by seven consumers prior to the start
of the study to ensure their accessibility. All resources were provided to
the pharmacies in the training package to guarantee easy access at the
time of patient presentation.

Pharmacies were remunerated for provision of the service to reflect this
real-world requirement of service delivery, to cover the costs of the POC
CRP testing device (purchase or lease), cartridges and the pharmacists'
time. Remuneration was paid at milestones during the study - AUD 750
for the first 15 patients; AUD 750 for the next 10 and AUD 500 for the
final five - up to a total of AUD 2000. Participants were not charged for re-
ceipt of the service, but were asked about their willingness to pay for the
service in the future by the research assistant during their telephone
follow-up.

The POC CRP testing device, the Alere Afinion™ AS100 Analyzer with
Alere Afinion™ CRP Test Cartridges, was chosen due to its reliable analyti-
cal performance in validation studies, user-friendliness, portability, price
and technical support.44–46 It provides a CRP result from a 1.5 μl capillary
blood sample within four minutes. It was considered that this timeframe
was considered conducive to integration in community pharmacy
workflows.

3.2. Evaluation of the resources and training program

All 10 study pharmacists and all five pharmacy assistants/interns com-
pleted the pre-training and post-training questionnaires; all pharmacists
also completed the post-pilot questionnaire (100% response rates). The par-
ticipants' characteristics are summarised in Table 2. The majority of partic-
ipants were female (13/15, 86.7%). There was significant variation in
pharmacy experience for both pharmacists and pharmacy assistants/in-
terns; of note, seven of 10 pharmacist participants (70%) held manage-
ment/leadership roles in the pharmacy.

The study pharmacists' responses to the pre-training, post-training and
post-pilot questionnaires regarding their attitudes towards, confidence in
and knowledge about POC CRP testing and service provision are illustrated
in Fig. 2 (a-c). Pre-training responses within the ‘attitudes’ and ‘confidence’
categories were variable, while there was a generally high level of agree-
ment within the ‘knowledge’ category. A mixed model analysis demon-
strated a statistically significant difference in the pre- and post-training
responses against all statements (p< 0.05), with a higher level of agreement
post-training.
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Fig. 2. Study pharmacists' (n = 10) responses to pre-training, post-training and post-pilot questionnaires in relation to a) attitudes towards CRP testing service provision,
b) confidence in operational and service provision-related issues, and c) knowledge about CRP and CRP testing. Responses are in percent (%). CRP = C-reactive protein;
GP = general practitioner; NAD = neither agree nor disagree; RTI = respiratory tract infection.
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In the post-training questionnaire, there was 100% agreement (i.e.
‘Strongly agree’ or ‘Agree’) with the statements about the value of the train-
ing in increasing study pharmacists' knowledge about CRP and CRP testing,
preparing them to deliver the service, and increasing their confidence and
competence levels in providing the service. The training was rated ‘good’
by 3/10 (30%) and ‘excellent’ by 7/10 (70%) participants, with the only sug-
gestion for improvement being to increase the time dedicated to training.

The high levels of agreement regarding attitudes towards, confidence in
and knowledge about CRP testing and service provision were maintained
from the post-training to post-pilot questionnaires. These results were sup-
ported by 100% agreement among participants with the statements regard-
ing CRP testing: a) complementing routine assessment of a patient with a
suspected RTI, b) assisting with clinical decision-making about the need
for referral to a GP for antibiotics, c) integrating efficiently with work prac-
tices, and d) improving professional satisfaction as a pharmacist.

The questionnaire responses from the three pharmacy assistants and
two pharmacy interns are summarised in Fig. 3 (Supplementary Material).
The small number of participants precluded statistical analysis, however,
there were good levels of agreement with all statements and a high level
of satisfaction with the training, with 3/5 (60%) pharmacy assistant/in-
terns rating it as ‘good’ and 2/5 (40%) as ‘excellent’.

4. Discussion

This paper describes a novel approach to the consideration of implemen-
tation factors in the evaluation of a pilot study methodology for a POC CRP
testing service to support RTI management in community pharmacy. Post
hoc mapping of the methodology against the implementation framework of
Garcia-Cardenas et al.25 clearly demonstrated the comprehensive nature of
7

the strategies employed to optimise the feasibility and sustainability of the
service, as well as potential areas for future improvement. A particular
focus on the factors within the ‘professional service’ and ‘pharmacy staff’ do-
mains (Domains 1 and 2, respectively) resulted in the development and deliv-
ery of a training program and resources for service delivery that were well-
received and satisfied the learning needs of pharmacy staff, and supported
pharmacists in the successful delivery of the service in their pharmacies.

The authors have previously published data to support the feasibility
of the POC CRP testing service in community pharmacy based on clinical
and operational outcomes,16 and high levels of satisfaction with the service
among both patients16 and pharmacist stakeholders.42 It may be hypo-
thesised that the careful consideration of the relevant implementation fac-
tors and the development of comprehensive strategies to address these
factors may have contributed to these positive findings. The success of the
pilot study may be at least partly attributed to the emphasis placed on
Domains 1 and 2. Pharmacists' confidence,18 self-efficacy17 and belief in
the value of the intervention21 have been identified as important factors
influencing the successful provision of services by community pharmacists.
At the conclusion of the training session, pharmacy staff involved in this
study expressed very positive attitudes towards the potential value of CRP
testing, and high levels of confidence in their knowledge of CRP, ability to
produce a CRP result and to use it in practice to support patient care.
These positive responses were maintained throughout the pilot study,
despite some acknowledged barriers and challenges to service delivery, in-
cluding time and staffing constraints within the pharmacy.16,42 This suggests
that other facilitators, in addition to self-efficacy and knowledge, were in op-
eration that promoted successful service provision by pharmacy staff in spite
of these challenges. These may have included the convenience and usability
of the resources provided to the pharmacies in the training package,
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appropriate remuneration for service provision, and overall robustness of
the service. Previous authors have identified lengthy documentation,17 inad-
equate remuneration,17,18 and general intervention complexity21,26 as bar-
riers to the provision of other community pharmacy services. It was also
interesting to note that, while larger community pharmacies were selected
for implementation of this service (based on having two pharmacists avail-
able at all times), it has been recently reported that smaller pharmacies
(staffed by one pharmacist and pharmacy intern) were associated with
higher intensity delivery of government-remunerated MedsCheck and Dia-
betes MedsCheck services.47 This suggests the potential for successful provi-
sion of the service across a wider range of pharmacies into the future.

Conversely, areas where stakeholder feedback indicated a need for mod-
ification of the deliverymodelmay represent domainswhere consideration of
implementation factors was potentially deficient, or outside the scope of a
pilot study. Patient refusal, due to either inadequate time on the patient's
part or poor understanding of the service, was one of the main reasons previ-
ously identified for service non-provision.16,42 While it was not within the
scope of the present study to determine the associations between socio-
demographic profiles and health-seeking behaviour, it was interesting to
note that the rate of patient refusal was highest in the pharmacy with the
highest proportion of full-time workers in their local community.16 Because
of their work commitments, these consumers may have been unable to com-
mit the time required to receive the service having been unaware of the avail-
ability of POC CRP testing prior to entering the pharmacy, as reported by
some of the participating pharmacists.42 While a pragmatic approach was
adopted in relation to patient-related implementation factors within Domains
1 (a flyer to promote patient recruitment) and 4 (questioning pharmacists re-
garding their patients' sociodemographic status), more comprehensive strate-
gies could have been implemented to address both of these domains. Other
authors have highlighted the potential of media campaigns, especially fo-
cussed on the intended benefits of community pharmacy services, to raise
awareness about such services.17,20,26 The study pharmacists also recognised
that this would be an important strategy for future implementation.42 In the
pilot study, however, broad promotion of the service to raise public aware-
ness of its availability (to aid patient recruitment [Domain 1]) and to justify
the required time allocation on the patient's partwas not considered appropri-
ate within the confines of a feasibility study.16 It could have created demand
for the service that could not be met within a pilot study in five pharmacies.

While previous models have identified that facilitators and barriers to
successful provision of community pharmacy services exist at the individual
patient level (such as their knowledge, beliefs and skills),48 and these fac-
tors have been comprehensively described by other authors,20 strict appli-
cation of the published Garcia-Cardenas et al.25 framework by pragmatic
researchers may not have fully identified this as a deficit in the study meth-
odology. This is perhaps due to the absence of an explicit ‘consumer’ or ‘pa-
tient’ domain at the model's core, a feature common to other frameworks
for implementation of pharmacy services.49 Based on the findings of the
POC CRP pilot study,16 such a domain would emphasise the patient per-
spective more explicitly than simply recruitment and demographic consid-
erations, and ensure that patient (or ‘consumer’) factors at an individual,
rather than at sociodemographic level, are not overlooked among broader
consideration of local environmental factors. This domain may encompass
factors such as patient expectations of community pharmacy services,17,18

ease of access to other health care services, confidence and/or trust in the
pharmacist's ability,18 fear of harm (e.g. invasiveness of POC testing, pri-
vacy concerns) and willingness to pay.20 The authors therefore advise cau-
tion in the application of the Garcia-Cardenas et al.25 framework in
isolation in prospective development of study methodologies. While our
post hoc mapping identified some areas of relative deficiency of the POC
CRP testing service, other concurrent strategies (for example, consumer en-
gagement during service development using a co-design methodology50)
may better inform the demand for its widespread implementation and
therefore optimise future service feasibility and sustainability.

Limitations of this sub-study included the retrospectivemapping against a
single, purposively selected implementation factor framework; future studies
should consider prospectivemapping to confirm the validity of this approach,
8

and potentially consider other implementation frameworks.51 While there
was a 100%response rate to the pharmacy staff questionnaires and the results
of these questionnaires were very positive, these must be interpreted with
caution due to the lownumbers of participants and the purposive recruitment
of interested pharmacies as ‘early adopters’. These participants may have
been especially invested in successful service implementation, potentially bi-
asing their opinions and introducing threats to the questionnaire validity in
relation to statistical regression and self-selection bias. In addition, factors ex-
ternal to the study that occurred during the eight-week pilot period (for exam-
ple, external continuing professional development opportunities) may have
introduced history and maturation effects and influenced the findings be-
tween the post-training and post-pilot questionnaires. Whilst an in-depth ex-
ploration of the pharmacists' perspectives has been reported elsewhere,42 a
full exploration of the roles and perspectives of the small number of pharmacy
assistants and interns involved in assisting with patient engagement with the
CRP testing service was beyond the scope of the pilot study, as they were not
directly responsible for service implementation and delivery.

The feasibility study of the POC CRP testing service was conducted be-
fore the emergence of the COVID-19 global pandemic. Successful modifica-
tion of the servicemodel for application in a post-COVIDworld will involve
consideration of factors across all five domains. These will include, for ex-
ample, a shared understanding of the significance of COVID-19 infection
in a vaccinated community, better data about the prognostic role of CRP
testing at different time points in COVID-19 disease and reporting pathways
for community pharmacy for COVID-19 as a notifiable disease in Australia
(all Domain 5); the possible need for increased personal protective equip-
ment during service delivery (Domain 3); and integration of POC COVID-
19 testing into the service model (Domain 1).

Scale-up of the POC CRP testing service for widespread implementation
may also require that factors be addressed at different levels - for example, po-
tential concerns about encroachment on GPs' scope of practice that were ad-
dressed at a local level within the pilot study by communicationwith local GP
practices (Domain 4) may need to be addressed at a system level via cooper-
ation between relevant professional organisations to support systemic state-
wide or national implementation (Domain 5). This would ensure a clear
and consistent high-level understanding regarding the intent of large scale
implementation - not to duplicate the existing roles of GPs nor to direct all pa-
tient flow to pharmacies, but to provide a complementary and structured ap-
proach to the management of patients who choose to self-present to a
community pharmacy and promote timely referral when appropriate. None-
theless, application of a formal implementation factor framework would pro-
vide rigour to service revision and help ensure that crucial factors, which are
potential barriers to implementation, are not overlooked in the process.

5. Conclusion

Post hocmapping of themethodology for a pilot study of a POCCRP test-
ing service to support RTI management in community pharmacy demon-
strated consideration of, and employment of strategies to address
implementation factors across all domains of an implementation factor
framework, especially those relating to the professional service and phar-
macy staff. The positive outcomes of the pilot study may be attributed in
part to this comprehensive approach, although some aspects of service de-
livery were poorly interrogated through this lens alone. This study con-
firmed the potential value of a systematic, prospective mapping approach
to service implementation in future studies, complemented by additional
strategies to better elucidate the individual patient perspective.
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