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Abstract

Objective: Currently, active surveillance systems to monitor adverse events following immunisation are limited to hospitals,
and medical and immunisation clinics. Globally, community pharmacies represent a significant destination for immunisation
services. However, until recently, pharmacies lacked active surveillance systems. We therefore wished to explore pharma-
cists’ experiences with SmartVax: an active surveillance system that has recently been integrated for use in Australian com-
munity pharmacies. Specifically, we wished to explore pharmacists’ perceived (1) benefits of using SmartVax, (2) areas for
improvement in the system, and (3) issues with future/ongoing access to the system.

Methods: The present study forms the qualitative arm of a convergent mixed-methods pilot study. In the present study, we per-
formed semi-structured interviews with pharmacist immunisers after a 21- to 22-week trial period with SmartVax. Thematic ana-
lysis of interview transcripts was performed independently by two researchers in QSR NVivo 12, using the framework method.

Results: Fifteen participants completed the semi-structured interviews. A broad range of perceived benefits were cited by
participants, including the usability of SmartVax, the ease of patient follow-up facilitated by the system, and enhancement
to the patient–pharmacist relationship. Participants voiced a desire for the system to have more granularity and a faster
response time in the report generated for pharmacies. When asked about issues with future/ongoing access to
SmartVax, cost concerns of the system were the prevailing theme.

Conclusions: The present study suggests that, among pharmacist immuniser end-users of SmartVax, the system is perceived
to be easy-to-use, facilitates patient follow-up, and enhances the patient–pharmacist relationship.

Submission date: 22 February 2021; Acceptance date: 21 July 2021

Introduction
Widespread vaccination has been demonstrated to be a suc-
cessful, safe and cost-effective method of reducing the
spread and burden of infectious disease.1 For optimal pro-
tection, high immunisation rates are essential, and require
a high level of public confidence in vaccines and vaccin-
ation programs.2 This is especially pertinent when consider-
ing implementation of a novel coronavirus disease 2019
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(COVID-19) vaccination program globally. Accelerated
development, along with limited safety data of the novel
vaccine amplifies the need for a robust and rapidly scalable
surveillance system to monitor vaccine safety and adverse
events following immunisation (AEFI). It is therefore para-
mount that vaccine safety, confidence and integrity are
maintained. Ongoing surveillance and monitoring for
adverse events can assist in this maintenance, while also
allowing for timely and appropriate changes in practice
protocol, should any safety issues be identified.3

Embracing advancements in automation and digital
health tools can assist in facilitating comprehensive
vaccine safety surveillance, as well as the provision of
quality health care.4 Furthermore, integration of e-technol-
ogy to optimise workflow processes while demonstrating
end-user acceptability can have noteworthy implications
for businesses, health care professionals and patient health
outcomes.5

Globally, a range of surveillance systems are used to
monitor vaccine safety.6 Passive surveillance relies on vol-
untary reporting of adverse events by patients and health
professionals, whereas active surveillance directly contacts
patients after immunisation, and can capture adverse event
data from large numbers of vaccinees in near-real time.7,8

Active surveillance systems are widely regarded as superior
to passive systems as they overcome the pitfalls of biased
reporting, underreporting, and delayed detection of poten-
tial safety signals.3,4

The surveillance systems used, and the role of pharma-
cists in vaccination services varies globally, with countries
including Australia, Canada, Ireland, New Zealand,
Portugal, the United States of America and the United
Kingdom having legislated to allow pharmacists to
provide vaccination services.9 Pharmacist-administered
vaccinations have the potential to reach 655 million
people, representing a significant public health benefit
with a broad offering for vaccination services.9 Despite
these advantages, active surveillance has not yet been
implemented in community pharmacies worldwide.

A review by Cashman et al.10 identified 10 active sur-
veillance systems utilising e-communication technology,
in which post vaccination data collection was facilitated
by a range of methods including diary cards, postcards, tele-
phone, email, online surveys, short message service (SMS)
contact and an app. Despite workflow benefits of automated
systems, only two systems (SmartVax and Vaxtracker) col-
lected patient AEFI data through direct patient contact via
an automated information technology system, highlighting
the underutilisation of automation in the monitoring of
AEFIs.10

SmartVax is an automated, real-time active surveillance
system which uses SMS technology to contact patients after
immunisation to identify whether they experienced an
AEFI, whether medical assistance was sought, and to
obtain details regarding the nature and severity of any

AEFI(s) experienced.11 Feedback on these AEFIs is also
provided to the immuniser via email.11

In 2020, SmartVax was integrated into 22 pharmacies
across Western Australia; this constitutes a first effort in
active surveillance of AEFIs in Australian community
pharmacies. However, to date, no implementation or
evaluation of the SmartVax surveillance system in a
pharmacy setting has been undertaken. The present
study therefore sought to explore pharmacists’ perceived
(1) benefits of using SmartVax, (2) areas for improve-
ment in the system, and (3) issues with the future/
ongoing access to the system.

Methods
The present study utilised a qualitative descriptive study
design,12 and forms part of a larger convergent mixed-
methods pilot study.13 The mixed-methods pilot study
was conducted over three phases between March and
October 2020: a comprehensive questionnaire focusing on
the provision of immunisation services (Phase 1);
SmartVax implementation via integration with
MedAdvisor (a global, cloud-based, intuitive, automated
application for pharmacy) for data collection (Phase 2)13;
and semi-structured interviews (Phase 3, i.e. the present
study).

Data for the present study were collected between July
and August 2020; this time period was chosen as the pilot
focused on surveillance for influenza immunisation services
(as this is the main immunisation service provided by phar-
macists in Western Australia). July to August represents the
period soon after the end of the influenza immunisation
period,14 and therefore was chosen to ensure participants
were able to comment on their experiences having com-
pleted all vaccination services for the season, while mitigat-
ing potential recall bias. Semi-structured interviews were
chosen to improve flexibility of interview dates and thus
recruitment rate, given the small number of pharmacies
included in the pilot.

While the SmartVax-MedAdvisor integration has been
described in more detail in a separate study (Phase 2),13

the following is a brief summary of the integration: (1) fol-
lowing immunisation, immunisation providers will record
the details, including mobile numbers, of participants who
receive an immunisation service from a participating com-
munity pharmacy, into MedAdvisor; (2) MedAdvisor then
interfaces with SmartVax, and SmartVax then sends a
series of automated SMS text messages to all participants
three to five days after immunisation, to enquire about
AEFIs; (3) participants who respond with ‘no’ will not be
sent further SMS messages, whereas ‘yes’ responders will
receive a second SMS to enquire whether medical attention
has been sought; finally, a third SMS will follow with a link
to a short survey to identify the nature, duration and severity
of all reactions.
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Ethics

Ethics approval for this study was obtained from The
University of Western Australia Human Research Ethics
Office (RA/4/20/5907).

Semi-structured interviews investigating pharmacist
experiences with SmartVax

Participants were recruited provided they were pharma-
cist immunisers who had experience using SmartVax
(criterion-i purposeful sampling).15 Given that, to date,
SmartVax has only been piloted in 22 community phar-
macies in Western Australia, participants needed to be
pharmacists employed in at least one of these 22 pharma-
cies. Criterion-i purposeful sampling was chosen given
the small number of pharmacists involved in the pilot,
to ensure all participants who were eligible to participate
in the study were invited to be recruited.15 Recruitment
was conducted via emails and telephone calls to the
pharmacies involved in Phase 2 of the larger study,
with provision of digital copies of participant informa-
tion and consent forms to all potential participants;
informed consent was sought prior to the interview. In
attempts to mitigate unnecessary burden on additional
participants’ time, recruitment ceased soon after data sat-
uration was deemed to have been reached. Data satur-
ation was determined to be reached once no new
themes could be identified in subsequent interviews;
this determination is based on a preliminary decision
by the two researchers who independently coded the
interview transcripts (see the ‘Data analysis’ section),
with a subsequent consensus discussion by all research-
ers on the team. Based on the research team’s prior
experience with the required sample size for data satur-
ation to occur, the initial target was 15 participants,
with the intention to recruit additional participants if
data saturation had not been achieved by the 15th inter-
view. Participants involved in an interview were pro-
vided a $50 e-gift card as a reasonable recompense for
their time.

An interview guide (Appendix A) was developed by the
researchers, exploring key topics such as immunisation and
AEFI monitoring processes, feedback on and response to
using the SmartVax system, and future access to the
system. The development of the interview guide was
informed by a preliminary review of the literature, discus-
sions with members of the research team who have direct
experience with the development of the SmartVax
system, and piloted between the research team members.
Participant demographic information was also collected to
provide context to the study; however, given that the
sample comprised pharmacists involved in a pilot study,
demographic information were not utilised to enable

exploration of the relationship between demographic infor-
mation and the identified themes.

Interviews were conducted by two of the researchers
either face-to-face (in a private consultation room with no
non-participants/non-researchers present) or using Zoom
video conferencing software (version 5.0.2; Zoom Video
Communications Incorporated, San Jose, USA; with no
non-participants/non-researchers present). Both inter-
viewers received training from the senior author
(a researcher with extensive experience in supervising and
conducting qualitative research) prior to the first interview,
and feedback on the first interview was provided to enhance
the quality of subsequent interviews. Both interviewers
were unknown to the participants prior to the study com-
mence to mitigate responder bias. All interviews were
recorded using two recording devices, with field notes
being taken by the researchers. Interview recordings were
reviewed by both researchers to ensure a consistent
approach in conducting each interview. All transcripts
were produced using the software Otter (Otter.ai, Los
Altos, USA) and were cross-checked by the researchers
against the recordings to ensure a clean verbatim transcrip-
tion process was followed, with any identifiable informa-
tion removed to ensure anonymity.

To ensure credibility and confirmability of the research,
researchers utilised the following techniques described by
Lincoln and Guba16: credibility was established by under-
taking a peer debrief; confirmability was established by
developing an audit trail of amendments to the interview
guide, the interview guide used and all versions of the
code book; and both criteria were established by using
the analyst triangulation method (see the ‘Data
analysis’ section) when thematically analysing the data.
Additionally, the consolidated criteria for reporting qualita-
tive research reporting guideline17 for qualitative research
was utilised in the reporting of this study to improve
transparency (Appendix B).

Data analysis

Two researchers (NB, male, RN, female, both final year
pharmacy students with experience in community phar-
macy) used NVivo (version 12; QSR International,
Melbourne, Australia) to independently code and thematic-
ally analyse the data to identify common themes.18

Specifically, the framework method was used, an iterative
process which involved data immersion, identifying
codes, creating and applying an analytical framework, and
preparing a framework matrix.19 Themes were identified
inductively. Analyst triangulation16 was achieved through
discussion between the two researchers following inde-
pendent coding and analysis to discuss and reconcile ana-
lytical discrepancies. The senior researcher on the team
was involved in instances where discrepancies could not
be readily reconciled.
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Results
A total of 15 semi-structured interviews were conducted
with community pharmacists (each interview was ∼30
min in duration). Each participant was from a different par-
ticipating pharmacy. Data saturation was reached by the
12th interview. Table 1 presents the demographics of the
interview participants.

In total, 14 themes pertaining to three main categories of
interest (benefits, areas requiring improvement and factors
influencing future access) were identified.

Benefits of SmartVax

When participants were asked about their experience using
SmartVax, the majority responded that they viewed it as an
essential part of their immunisation services and that they
wished to continue using the system. Seven benefits in

using the SmartVax system were identified in the present
study. The themes are described in Table 2 with key illus-
trative quotes from participants.

Areas of SmartVax requiring improvement

A total of four themes arose relating to potential improve-
ments to the SmartVax system. The themes are described
in Table 3 with key illustrative quotes from participants.

As summarised in Table 3, participants desired the feed-
back from SmartVax to be categorised based on severity or
on patient age, for ease of data interpretation and patient
follow-up, and for more prompt feedback, particularly for
reactions that were serious in nature. An additional sugges-
tion was to expand SmartVax’s method of communication
with patients from text messaging alone to include emails
and physical forms. The system could also be refined to
provide a method of confirmation to show if SmartVax
texts were received by patients. Furthermore, participants
highlighted their inability to directly follow patients up
using SmartVax, as the data was de-identified.

Factors influencing future access to SmartVax

When participants were asked to consider how they might
access SmartVax beyond the study period, three themes
arose relating to cost. Table 4 describes these themes with
key illustrative quotes from participants.

Discussion
The present study reports the perceptions and experiences
of pharmacists with the active vaccine safety surveillance
system SmartVax, following a world-first initiative to inte-
grate SmartVax in community pharmacies.

Principal findings

The majority of participants in this study were keen to con-
tinue using SmartVax as a result of the benefits they experi-
enced. Key benefits of the SmartVax system, identified
previously in a general practice setting, included ease of
follow-up and the minimal impact of the system on immun-
iser workload.4 Despite differences in clinical environments
and workflow, similar benefits were reported by our partici-
pants in the present study. As well as this, the present study
identified additional benefits such as reassurance to pharma-
cists about the safety of the vaccines administered, per-
ceived improvement to the professional image of
pharmacists as immunisers and enhanced patient–pharma-
cist relationships. Worldwide, the evolving role and
expanding variety of services, including vaccinations pro-
vided by pharmacists has its benefits. However, the lack
of appropriate automation and the untapped potential for
integration with e-technology within vaccination programs

Table 1. Demographics of interview participants.

Participants
(n= 15)

Median years as a community pharmacist
(interquartile range)

10 (15)

Median years as a pharmacist immuniser
(interquartile range)

3 (3)

Age n (%)

21–30 years 5 (33)

31–40 years 5 (33)

41–50 years 3 (20)

Over 50 years 2 (13)

Gender

Male 6 (40)

Female 9 (60)

Non-binary 0 (0)

Job titlea

Pharmacy owner/co-owner 6 (40)

Pharmacist manager 10 (67)

Pharmacist in-charge 2 (13)

Staff pharmacist 1 (7)

aSome participants had more than one job title.
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Table 2. Benefits of SmartVax, as described by interview participants (n= 15).

Themes Description Key illustrative quotes

Minimal impact on workload Participants commented on how the
implementation of SmartVax minimally
influenced their workload.

“I haven’t noticed any extra paperwork or
anything, any more time during the whole
process.” – P 13
“…it’s all integrated into MedAdvisor
[pharmacy software]… as long as I put the
phone number in there, there was no extra
steps or anything else, it was pure seamless.”
– P 12

Useability Participants commented on how easy the
SmartVax system is to use.

“The system in itself is simple by design, simple
implementation and its feedback is quite
simple as well… I think it’s a very effective
system, easy to implement, easy to use.” – P 8
“…my overall experience has been good. It’s
worked… we haven’t had any technical
problems with it” – P 1

Reassurance for the pharmacist
of the safety of the vaccines
administered

Participants commented that the ability to view
data on AEFIs via SmartVax’s provided
additional reassurance about the safety of the
vaccines they administer.

“…the majority of them [patients] don’t have any
reactions to it [vaccines], so I guess it gives you
more confidence in promoting the service
because you see everybody is okay, everything
is working as it should, and it brings more
confidence in the service” – P 6

Perceived improvement to the
professional image of
pharmacists as immunisers

Participants commented that the SmartVax
system improved their professional image as
an immuniser as it goes beyond a
transactional service and reinforces that
pharmacists provide patient follow-ups in line
with other health professions.

“I think it’s just a completion of service… This sort
of finishes it off properly, because then they
have the mechanism of reporting back. We’ve
got additional data that can be referred to
down the track to say hopefully that
pharmacists aren’t getting any additional
adverse effects to GPs or nurses providing
vaccinations and I guess, give the impression
that we’re all equal” – P 7
“It adds a bit more like legitimacy to
pharmacies providing vaccinations. It’s less
like someone trying to sell them something…
it’s a bit more akin to the service you get going
to a GP clinic or a vaccination clinic” – P 12

Ease of follow-up Participants commented on the simplicity of
SmartVax in enabling patient follow up of
AEFIs.

“Up until now [after SmartVax’s implementation]
… we’ve really had no easy and formal way to
document reactions and follow it up.” – P 5
“…one of the main reasons why we obviously
didn’t [follow-up]… [was] because certainly a
lot of time in following up, unless you have a
system like SmartVax that is all automated.” –
P 8

Enhances relationships between
patients and pharmacists

Participants commented that SmartVax improved
their relationship with patients as it extends
patient care beyond the face-to-face
encounter.

“… just the extension of the service, as it shows
you are actually looking after the patient once
they have left the pharmacy, reinforcing the
pharmacist–consumer relationship as it shows
you are concerned about their welfare.” – P 6
“But I think it’s just that… personal touch…

(continued)
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has the potential to hinder the quality of patient care pro-
vided. The example of e-prescribing illustrates similar
practice-based benefits to SmartVax users such as improved
workflow, as well as improved effectiveness and efficiency
in the provision of health care services.20 With time pres-
sure being recognised as a significant hindrance in the pro-
vision of patient care, it is important to recognise the
benefits SmartVax could bring to pharmacy practice glo-
bally.21 Additionally, the enhanced patient–pharmacist
relationship achieved via the integration of automated sur-
veillance technology not only allows for the effective mon-
itoring of AEFI, but also results in improved patient
satisfaction and patient health outcomes holistically.22

In line with the principles of human factors (to enhance
the efficiency, effectiveness and satisfaction via human
interaction with tools), SmartVax provides an effective
interface design, which can be easily incorporated into com-
munity pharmacy vaccination workflow.23

Effectiveness: Implementation of the automated active sur-
veillance system was found to be effective and useful in fol-
lowing up patients who had been immunised by a
pharmacist.
Efficiency: The system was found to have a high level of
usability and reduced the time burden associated with post-
vaccination follow-up. Increased productivity as a result of
the automated process can lead to more effective allocation
of energy and resources, and hence quality of care.
Satisfaction: A high level of end-user satisfaction and per-
ceived effectiveness was achieved during the trial.
Participants also found that actively contacting patients
enhanced the professional relationship between pharmacists

and patients, allowing for a greater quality of care without
adversely impacting workload.

Using Rogers’ five factors in the diffusion of innovation, a
framework outlining characteristics associated with the
adoption of innovation by an individual (relative advantage,
compatibility, complexity, trialability and observability), it
is evident that adoption of this tool should be encouraged.24

SmartVax provides an advantage over traditional passive
systems, with both practice-based and public health bene-
fits. The system can also be easily integrated into existing
pharmacy practice software and has a high degree of
end-user satisfaction with observable benefits during its
trial.

Participants generally found integration of SmartVax
into their pharmacy system to be beneficial without infra-
structure/technical difficulties. However, a number of
refinements that could be made to the system were sug-
gested by our participants, in order to make it even more
useable in clinical practice. A prominent theme amongst
participants was the desire to filter and categorise feedback
data. This could potentially improve productivity and
streamline workflow further, by allowing health care pro-
fessionals to identify common adverse events and the
demographics they occur in, as well as prioritise certain
patients. Participants also requested prompt feedback,
allowing for rapid notification of severe adverse events
experienced, to allow for an efficient and appropriate
response. Directly feeding back to the pharmacy for an
identified patient would require collection of detailed
patient identifiers as well as AEFI data, which may pose
privacy issues. However, implementation of a dashboard-
type web interface, including a notification system, has

Table 2. Continued.

Themes Description Key illustrative quotes

every time you give a vaccine… where you can
tell a patient and they know that there will be
follow up to make sure that they responded
well to the vaccine… it’s more likely to help
with customer loyalty and have them return to
you because they like that you care and that
you’re following up with them.” – P 1

Awareness of AEFI Participants commented that SmartVax facilitates
timely awareness of AEFIs, which they believe
is particularly important for novel vaccines.

“… I think… there is this new vaccine that we’re
not so sure about… SmartVax is going to be
really useful because we need to know early
on what the adverse effects are, because
without SmartVax, we’re not going to know…
pharmacy can get involved in COVID
vaccinations with SmartVax, it’s going to be a
really good position to be in.” – P 3

P: participant; GP: general practitioner; AEFI: adverse events following immunisation; COVID: coronavirus disease.
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the potential to achieve the feedback requested. Similar use
of dashboards has previously fit into established clinical
workflow with ease, improved interprofessional collabor-
ation between pharmacists and general practitioners, as
well as identified patient risk when used in general practice
to improve medication safety.25

Further research

The high level of end-user acceptability and the extensive
range of benefits listed by participants provides a strong
case for the implementation of SmartVax where traditional
passive surveillance systems exist. The integration of
SmartVax with a cloud-based pharmacy practice software
(MedAdvisor PlusOne) ensures that it is rapidly scalable

and can be implemented extensively, as MedAdvisor is cur-
rently used by a large proportion of pharmacies in Australia,
with expansion into the UK and Asia.26,27 Furthermore,
SmartVax is integrated to national surveillance systems in
Australia, including AusVaxSafety and the Therapeutic
Goods Administration. The need for a comprehensive and
transparent AEFI monitoring system can therefore be ful-
filled through implementing SmartVax more broadly into
pharmacy.4,28 This is of particular importance in the
deployment of new vaccines or vaccines that change,
such as any COVID-19 vaccine or the seasonal influenza
vaccine, in order to maintain public confidence in vaccine
safety.29 The extensive range of benefits associated with
the SmartVax system makes a compelling case for its wide-
spread implementation in pharmacies across the world.

Table 3. Suggested areas for improvement in the SmartVax system, as described by interview participants (n= 15).

Themes Description Key illustrative quotes

Desire for categorisation of
data

Participants expressed a desire for data contained in
the reports to allow greater granularity in
categorising data such as symptoms (e.g.
extensiveness of rash).

“…you could categorise… a mild temperature, rash,
pain at injection site, but anything more severe
you could then categorise and say… that one
there needs to go straightaway to the pharmacy
to let them know” – P 5
“I also touched on the report itself, maybe it…
[could] be broken up into… different age
groups.” – P 11

Desire for prompt feedback Participants expressed a desire for the pharmacy to
be promptly notified of AEFIs experienced by
their patients rather than a weekly report.

“…what could be improved… was maybe after they
get the text, if someone does respond… a
notification come to us, be like, what kind of
response… instead of waiting for… a report” – P 11
“…at the moment we’ve been getting like a weekly
report…what they could do is categorise the
reactions and anything more than…mild would be
reported immediately to the pharmacy.” – P 5

Expansion and refinement
of communication
methods

Participants suggested that patients should be
contacted by other means in addition/alongside
SMS.

“I don’t know if you get a good representation for
people over sixty-five because most of them…

still don’t maybe use [text messaging]… is it
offered through email or… take a form back… if
you do experience something, maybe bring it
back or just email it to us, give us a ring?” – P 11
“…if I entered the wrong phone number into the
actual software, I’ll get no response saying that
this couldn’t be delivered. There was no
confirmation saying this message was sent to
this person here.” – P 12

Unable to utilise SmartVax
data to follow-up

Participants expressed a desire for the data to have
more details regarding individual patients (for
the purpose of patient follow-up).

“It hasn’t changed the way that we treat it [AEFIs] I
guess, because we don’t know who’s had the
reaction… it’s an awareness thing, but it’s not
changed anything we do as far as contacting
because…we don’t know who they are.” – P 3

P: participant; AEFI: adverse events following immunisation; SMS: small message service.
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Participants also identified factors that influenced how
they might access the system in the future, including their
pharmacy’s immunisation volume, the level of patient
engagement with the system and subsidisation of the
system’s cost. At the time of writing, formal cost evaluation
has not been conducted for the active surveillance system
Vaxtracker.30 As this is a concern among participants, we
suggest further research be conducted into the economics
of active surveillance following immunisation in
Australia. There is no present transparent model for
funding active surveillance systems in primary care in
Australia, so it will be important to consider potential
mechanisms to ensure pharmacists can access crucial sur-
veillance options (such as SmartVax) as they perform
their important public health role in providing extended
and new access to vaccines.

It is also worth considering the cost–benefit ratio for
pharmacies with a low immunisation volume and whether
this system is eligible for subsidisation by the government.
Despite the receptiveness of participants to the system,
these improvements and factors influencing future access
to SmartVax should be considered for future research and
implementation of the system in pharmacies across
Australia.

Evaluation of SmartVax end-user (pharmacist) satisfac-
tion following implementation in pharmacies across
Australia, appears to be the next logical step after refining

communication methods and feedback mechanisms; this
evaluation should include quantitative data collection to
enable an understanding of the population’s (Australian
community pharmacists) level of satisfaction, as well as
identifying predictors of poor satisfaction (e.g. demo-
graphic characteristics of pharmacists) to enable targeted
strategies to improve satisfaction. Once established, inter-
national adoption of the automated, real-time active surveil-
lance system across various locations could provide the
opportunity for integration and collaboration, revolutionis-
ing vaccine safety surveillance on a global scale. Similarly,
as SmartVax end-users also include patients, further studies
should explore patients’ perceptions and experiences with
the SmartVax system; this is important given that, if
SmartVax is to be implemented more broadly, patient satis-
faction is vital to ensure they are willing to respond to
SMS-based follow-ups.

Strengths and limitations

There were a number of strengths and limitations associated
with our study. Pharmacists were interviewed partway
through the trial, limiting recall bias and established
approaches were utilised to ensure credibility and confirm-
ability of the results. However, participants interviewed
were limited to Western Australia, potentially limiting the
transferability of our findings to the rest of Australia, and

Table 4. Factors influencing future access to SmartVax, as described by interview participants (n= 15).

Themes Description Key Illustrative Quotes

Immunisation
volume

Participants noted that cost could be an issue depending
on the volume of immunisations administered.

“We’re a large vaccinating pharmacy so, for us, we can
spread that cost.. across all of our vaccinations but if
you’re a smaller pharmacy that doesn’t do as many… I
think it would have to be like a tiered pricing.” – P 5

Patient
engagement

Participants noted that patient engagement would
influence the utility of the system.

“…it depends on the response rate because we could
subscribe [to SmartVax] but no one respond to our
message or things like that, then it may not be effective
to invest in the service.” – P 10

Subsidisation Participants noted the importance of subsidisation by
organisations external to the pharmacy to ensure
broad uptake of the SmartVax system.

“I think it should be subsidised by like you [the research
team] or the government, because I think the program
is essential. So then if you start putting a monetary
value on it, then I guess a lot of business owners might
not want to pay the extra fee just to participate in a
program. So then if it is subsidised… I think more
pharmacies will be willing to participate.” – P 15
“…it needs to be at a price point… [that] is reasonable…
you want to capture as many people as possible. And I
don’t know whether there is any subsidies or anything
from the professional bodies, from the Guild, from PSA,
from the state health department, any of them to keep
that level down” – P 3

P: participant.
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internationally. However, despite this, and variations in
state legislation, similarities in pharmacy software used
across Australia (mainly MedAdvisor and GuildCare) pro-
vides us with confidence in seeing similar themes if the
present study was to be conducted nationwide. Given that
MedAdvisor was used to integrate SmartVax, and given
MedAdvisor’s global presence,26,27 our findings could be
transferable beyond Australia.

While interviewing of patients could have provided
further insight into the experiences of SmartVax from
another stakeholder perspective, we did not explore this
in the present study, and thus our findings are limited to
the perspectives of pharmacist end users. This is because
we believe the priority of the study was to firstly capture
pharmacist end-user experiences to enable insight that can
inform broader rollout of the SmartVax system across
Australian pharmacies (and thus expanding active surveil-
lance); further studies can then focus on exploring and
improving the patient experience once pharmacy-based
active surveillance is more pervasive.

Conclusion
Until recently, there has not been any active monitoring of
vaccine safety within the community pharmacy setting,
despite the demonstrated benefits of active surveillance
systems over traditional passive systems, and the signifi-
cance of community pharmacies as sites for immunisation
services globally. The present study demonstrated that
when SmartVax (an SMS-based active surveillance
system) was integrated within community pharmacies,
pharmacist immunisers reported an extensive range of per-
ceived benefits; these include the usability of SmartVax, the
ease of patient follow-up facilitated by the system and
enhancement of the patient–pharmacist relationship,
which were apparent during semi-structured interviews
with pharmacist-immunisers. Further optimisation of the
system to provide more granularity and a faster response
time in the report generated for pharmacies should be con-
sidered when considering further implementation across
Australia and worldwide, along with future/ongoing
access to SmartVax and cost concerns surrounding the
system. Although well received, ultimately, end-user
acceptability is crucial to the wider implementation of
SmartVax, allowing pharmacists-immunisers to confidently
provide quality care to their patients without negatively
impacting their workload.

Acknowledgements: We are extremely grateful for the
tremendous in-kind support provided by SmartVax and
MedAdvisor International and for their unending commitment
and tireless efforts to conduct and complete the study in the year
2020 – a year of significant disruption on a global scale. We
would like to thank Ms Dani Li, Mr Craig Schnuriger, Mr Weyn

Ong, Mr Daniel Smith, Ms Karin Orlemann for their continued
efforts and contributions.

Contributionship: GS, RN, NB and BK each performed part of
the literature review, assisted with data collection and
interpretation of the results, drafted the initial manuscript and
reviewed the final manuscript, with the most significant writing
contributions from GS. AL provided intellectual input, provided
access to active surveillance, assisted with study supervision
and reviewed the manuscript. LN raised funding for the study,
assisted with study design and recruitment and reviewed the
manuscript. IP provided intellectual and technical input,
provided access to active surveillance, assisted with study
supervision and reviewed the manuscript. DP assisted with data
collection and coordination of the overall study and reviewed
the manuscript. SMS conceptualised, designed and supervised
the study, raised funding for the study, assisted with data
collection and analysis, interpreted the results and reviewed the
final manuscript. KL assisted with study design and raised
funding, provided qualitative interviewing and data analysis
training, oversaw qualitative data analysis and reviewed the
manuscript. All authors have read and approved the final
version of the manuscript.

Conflict of interests: The authors declared the following
potential conflicts of interest with respect to the research,
authorship, and/or publication of this article: SS, AL, KL, LN,
IP report a grant from the J.M. O’Hara Research Fund of the
Pharmaceutical Society of Western Australia (PSWA) to
conduct this research. AL and IP are Directors of SmartXData,
of which SmartVax is a subsidiary. IP has previously received
funding from SmartX Data for database development. The
authors declare no other conflicts.

Ethical approval: Ethics approval for this study was obtained
from The University of Western Australia Human Research
Ethics Office (RA/4/20/5907).

Funding: The authors disclosed receipt of the following financial
support for the research, and/or publication of this article: This
work was supported by the Pharmaceutical Society of Western
Australia (grant number J.M. O’Hara Research Fund).

Guarantor: KL

ORCID iDs: Rachel Nesaraj https://orcid.org/0000-0001-5888-
3027
Kenneth Lee https://orcid.org/0000-0003-3022-4868

Supplemental material: Supplemental material for this article is
available online.

References
1. Stokes B. Ministerial review into the public health response

into the adverse events to the seasonal influenza vaccine.
Perth (WA): Government of Western Australia, Department

Singh et al. 9

https://orcid.org/0000-0001-5888-3027
https://orcid.org/0000-0001-5888-3027
https://orcid.org/0000-0001-5888-3027
https://orcid.org/0000-0003-3022-4868
https://orcid.org/0000-0003-3022-4868


of Health, p. 113. https://ww2.health.wa.gov.au/-/media/Files/
Corporate/Reports-and-publications/PDF/Stokes_Report.pdf
(2010, accessed 16 September 2021).

2. Monteiro SAMG, Takano OA and Waldman EA. Evaluation
of the Brazilian surveillance system for adverse events follow-
ing vaccination. Rev Bras Epidemiol 2011; 14: 361–371.
https://www.scielo.br/pdf/rbepid/v14n3/en_02.pdf (accessed
16 September 2020).

3. Clothier HJ, Crawford NW, Russell M, et al. Evaluation of
‘SAEFVIC’, a pharmacovigilance surveillance scheme for
the spontaneous reporting of adverse events following immun-
isation in Victoria, Australia. Drug Saf 2017; 40: 483–495.
https://search-proquest-com.ezproxy.library.uwa.edu.au/
docview/2190922361/fulltextPDF/2A3550AB09884AA2PQ/
1?accountid=14681 (accessed 16 September 2020).

4. Crilly P and Kayyali R. A systematic review of randomized
controlled trials of telehealth and digital technology Use by
community pharmacists to improve public health. Pharmacy
2020; 8: 137. https://search-proquest-com.ezproxy.library.uwa.
edu.au/docview/2431406687?accountid=14681&pq-origsite=
primo (accessed 14 December 2020).

5. Fact sheet: Community Pharmacy 2025 Framework for
Change, Growth pathway: Automation. [About 4 screens].
https://www.guild.org.au/__data/assets/pdf_file/0017/70073/
15023_PGA_CP2025_framework-change_7_automation.pdf
(December 2018; updated 22 April 2020; accessed 14
December 2020).

6. Government of Western Australia, Department of Health
[Internet]. Western Australian Vaccine Safety Surveillance
(WAVSS). Perth (AU): Government of Western Australia,
Department of Health. https://ww2.health.wa.gov.au/Articles/
U_Z/Western-Australian-Vaccine-Safety-Surveillance-WAVSS
(2020, reviewed 21 May 2020; accessed 16 September 2020).

7. AEFI-CAN Reporting [Internet]. Western Australia
Vaccine Safety Surveillance (WAVSS) System. https://www.
aefican.org.au/Home/Info/WA (2020, accessed 16 September
2020).

8. National Centre for Immunisation Research and Surveillance
[Internet]. AusVaxSafety. Sydney (AU): National Centre for
Immunisation Research and Surveillance. http://ncirs.org.au/
our-work/ausvaxsafety (May 2019, accessed 16 September
2020).

9. Poudel A, Lau ET., Deldot M, et al. Pharmacist role in vaccin-
ation: evidence and challenges. Vaccine 2019; 37: 5939–
5945. https://www-clinicalkey-com-au.ezproxy.library.uwa.
edu.au/#!/content/playContent/1-s2.0-S0264410X19311363?
returnurl=null&referrer=null. doi:10.1016/j.vaccine.2019.08.
060 (accessed 14 December 2020).

10. Cashman P, Macartney K, Khandaker G, et al.
Participant-centred active surveillance of adverse events fol-
lowing immunisation: a narrative review. Int. Health 2017;
9: 164–176. https://academic-oup-com.ezproxy.library.uwa.
edu.au/inthealth/article/9/3/164/3861041 (accessed 8 April
2020).

11. SmartVax [Internet]. HOW IT WORKS. Perth, Australia:
SmartVax. http://www.smartvax.com.au/smartvax-how-it-
works/ (2020, accessed 16 September 2020).

12. Neergaard MA, Olesen F, Andersen RS, et al. Qualitative
description – the poor cousin of health research? BMC Med

Res Methodol 2009; 9: 52. https://bmcmedresmethodol.
biomedcentral.com/articles/10.1186/1471-2288-9-52
(accessed 16 September 2020).

13. Salter SM, Singh G, Nissen L, et al. Active vaccine safety sur-
veillance of seasonal influenza vaccination via a scalable, inte-
grated system in western Australian pharmacies: a prospective
cohort study. BMJ Open 2021; 11: e048109. doi: 10.1136/
bmjopen-2020-048109.

14. Hattingh HL, Sim TF, Parsons R, et al. Evaluation of the first
pharmacist-administered vaccinations in western Australia: a
mixed-methods study. BMJ Open 2016; 6: e011948. https://
bmjopen.bmj.com/content/bmjopen/6/9/e011948.full.pdf
(accessed 26 May 2021).

15. Palinkas LA, Horwitz SM, Green CA, et al. Purposeful sam-
pling for qualitative data collection and analysis in mixed
method implementation research. Adm Policy Ment Health
2013; 42: 533–544. https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC4012002/ (accessed 16 September 2020).

16. Robert Wood Johnson Foundation [Internet]. Lincoln and
Guba’s evaluative criteria. Princeton (NJ): Robert Wood
Johnson Foundation. http://www.qualres.org/HomeLinc-
3684.html (2008, accessed 10 September 2020).

17. Tong A, Sainsbury P and Craig J. Consolidated criteria for
reporting qualitative research (COREQ): a 32-item checklist
for interviews and focus groups. Int J Qual Health Care
2007; 19: 349–357. https://academic-oup-com.ezproxy.library.
uwa.edu.au/intqhc/article/19/6/349/1791966 (accessed 24
May 2021).

18. 3S Group, College of Business. Qualitative analysis methods
review. Dublin (IE): Technological University Dublin,
2016, p. 10. https://arrow.tudublin.ie/cgi/viewcontent.cgireferer=
&httpsredir=1&article=1024&context=buschmarrep (accessed
10 September 2020).

19. Gale NK, Heath G, Cameron E, et al. Using the framework
method for the analysis of qualitative data in multi-
disciplinary health research. BMC Med Res Methodol 2013;
13: 117. https://bmcmedresmethodol.biomedcentral.com/
articles/10.1186/1471-2288-13-117 (accessed 10 September
2020).

20. Esmaeil Zadeh P and Tremblay MC. A review of the literature
and proposed classification on e-prescribing: functions, assimila-
tion stages, benefits, concerns, and risks. Res Social Adm. Pharm
2016; 12: 1–19. https://www-sciencedirect-com.ezproxy.library.
uwa.edu.au/science/article/pii/S1551741115000431 (accessed
15 December 2020).

21. Schommer JC and Gaither CA. A segmentation analysis for
pharmacists’ and patients’ views of pharmacists’ roles. Res
Social Adm Pharm 2014; 10: 508–528. https://www-
sciencedirect-com.ezproxy.library.uwa.edu.au/science/article/
pii/S155174111300212X (accessed 16 December 2020).

22. Alghurair SA, Simpson SH and Guirguis LM. What elements
of the patient–pharmacist relationship are associated with
patient satisfaction? Patient Prefer. Adherence 2012; 6:
663–676. https://search-proquest-com.ezproxy.library.uwa.edu.
au/docview/2222826954?accountid=14681&pq-origsite=primo
(accessed 16 December 2020).

23. Alexander G and Staggers N. A systematic review of
the designs of clinical technology: findings and recommenda-
tions for future research. Adv Nurs Sci 2009; 32: 252–279.

10 DIGITAL HEALTH

https://ww2.health.wa.gov.au/-/media/Files/Corporate/Reports-and-publications/PDF/Stokes_Report.pdf
https://ww2.health.wa.gov.au/-/media/Files/Corporate/Reports-and-publications/PDF/Stokes_Report.pdf
https://ww2.health.wa.gov.au/-/media/Files/Corporate/Reports-and-publications/PDF/Stokes_Report.pdf
,
).
https://www.scielo.br/pdf/rbepid/v14n3/en_02.pdf
https://www.scielo.br/pdf/rbepid/v14n3/en_02.pdf
https://search-proquest-com.ezproxy.library.uwa.edu.au/docview/2190922361/fulltextPDF/2A3550AB09884AA2PQ/1?accountid=14681
https://search-proquest-com.ezproxy.library.uwa.edu.au/docview/2190922361/fulltextPDF/2A3550AB09884AA2PQ/1?accountid=14681
https://search-proquest-com.ezproxy.library.uwa.edu.au/docview/2190922361/fulltextPDF/2A3550AB09884AA2PQ/1?accountid=14681
https://search-proquest-com.ezproxy.library.uwa.edu.au/docview/2190922361/fulltextPDF/2A3550AB09884AA2PQ/1?accountid=14681
https://search-proquest-com.ezproxy.library.uwa.edu.au/docview/2431406687?accountid=14681%26pq-origsite=primo
https://search-proquest-com.ezproxy.library.uwa.edu.au/docview/2431406687?accountid=14681%26pq-origsite=primo
https://search-proquest-com.ezproxy.library.uwa.edu.au/docview/2431406687?accountid=14681%26pq-origsite=primo
https://search-proquest-com.ezproxy.library.uwa.edu.au/docview/2431406687?accountid=14681%26pq-origsite=primo
.
https://www.guild.org.au/__data/assets/pdf_file/0017/70073/15023_PGA_CP2025_framework-change_7_automation.pdf
https://www.guild.org.au/__data/assets/pdf_file/0017/70073/15023_PGA_CP2025_framework-change_7_automation.pdf
https://www.guild.org.au/__data/assets/pdf_file/0017/70073/15023_PGA_CP2025_framework-change_7_automation.pdf
https://ww2.health.wa.gov.au/Articles/U_Z/Western-Australian-Vaccine-Safety-Surveillance-WAVSS
https://ww2.health.wa.gov.au/Articles/U_Z/Western-Australian-Vaccine-Safety-Surveillance-WAVSS
https://ww2.health.wa.gov.au/Articles/U_Z/Western-Australian-Vaccine-Safety-Surveillance-WAVSS
.
https://www.aefican.org.au/Home/Info/WA
https://www.aefican.org.au/Home/Info/WA
https://www.aefican.org.au/Home/Info/WA
http://ncirs.org.au/our-work/ausvaxsafety
http://ncirs.org.au/our-work/ausvaxsafety
http://ncirs.org.au/our-work/ausvaxsafety
https://www-clinicalkey-com-au.ezproxy.library.uwa.edu.au/#!/content/playContent/1-s2.0-S0264410X19311363?returnurl=null%26referrer=null
https://www-clinicalkey-com-au.ezproxy.library.uwa.edu.au/#!/content/playContent/1-s2.0-S0264410X19311363?returnurl=null%26referrer=null
https://www-clinicalkey-com-au.ezproxy.library.uwa.edu.au/#!/content/playContent/1-s2.0-S0264410X19311363?returnurl=null%26referrer=null
https://www-clinicalkey-com-au.ezproxy.library.uwa.edu.au/#!/content/playContent/1-s2.0-S0264410X19311363?returnurl=null%26referrer=null
https://doi.org/10.1016/j.vaccine.2019.08.060
https://doi.org/10.1016/j.vaccine.2019.08.060
https://academic-oup-com.ezproxy.library.uwa.edu.au/inthealth/article/9/3/164/3861041
https://academic-oup-com.ezproxy.library.uwa.edu.au/inthealth/article/9/3/164/3861041
https://academic-oup-com.ezproxy.library.uwa.edu.au/inthealth/article/9/3/164/3861041
https://doi.org/.
http://www.smartvax.com.au/smartvax-how-it-works/
http://www.smartvax.com.au/smartvax-how-it-works/
http://www.smartvax.com.au/smartvax-how-it-works/
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-9-52
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-9-52
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-9-52
https://doi.org/10.1136/bmjopen-2020-048109
https://doi.org/10.1136/bmjopen-2020-048109
https://bmjopen.bmj.com/content/bmjopen/6/9/e011948.full.pdf
https://bmjopen.bmj.com/content/bmjopen/6/9/e011948.full.pdf
https://bmjopen.bmj.com/content/bmjopen/6/9/e011948.full.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4012002/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4012002/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4012002/
http://www.qualres.org/HomeLinc-3684.html
http://www.qualres.org/HomeLinc-3684.html
http://www.qualres.org/HomeLinc-3684.html
https://academic-oup-com.ezproxy.library.uwa.edu.au/intqhc/article/19/6/349/1791966
https://academic-oup-com.ezproxy.library.uwa.edu.au/intqhc/article/19/6/349/1791966
https://academic-oup-com.ezproxy.library.uwa.edu.au/intqhc/article/19/6/349/1791966
https://arrow.tudublin.ie/cgi/viewcontent.cgireferer=%26httpsredir=1%26article=1024%26context=buschmarrep
https://arrow.tudublin.ie/cgi/viewcontent.cgireferer=%26httpsredir=1%26article=1024%26context=buschmarrep
https://arrow.tudublin.ie/cgi/viewcontent.cgireferer=%26httpsredir=1%26article=1024%26context=buschmarrep
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-13-117
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-13-117
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-13-117
https://www-sciencedirect-com.ezproxy.library.uwa.edu.au/science/article/pii/S1551741115000431
https://www-sciencedirect-com.ezproxy.library.uwa.edu.au/science/article/pii/S1551741115000431
https://www-sciencedirect-com.ezproxy.library.uwa.edu.au/science/article/pii/S1551741115000431
https://www-sciencedirect-com.ezproxy.library.uwa.edu.au/science/article/pii/S155174111300212X
https://www-sciencedirect-com.ezproxy.library.uwa.edu.au/science/article/pii/S155174111300212X
https://www-sciencedirect-com.ezproxy.library.uwa.edu.au/science/article/pii/S155174111300212X
https://www-sciencedirect-com.ezproxy.library.uwa.edu.au/science/article/pii/S155174111300212X
https://search-proquest-com.ezproxy.library.uwa.edu.au/docview/2222826954?accountid=14681%26pq-origsite=primo
https://search-proquest-com.ezproxy.library.uwa.edu.au/docview/2222826954?accountid=14681%26pq-origsite=primo
https://search-proquest-com.ezproxy.library.uwa.edu.au/docview/2222826954?accountid=14681%26pq-origsite=primo


https://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&
D=ovftk&NEWS=N&AN=00012272-200907000-00007
(accessed 18 January 2021).

24. Bertsch TG and McKeirnan KC. Perceived benefit of
immunization-trained technicians in the pharmacy work-
flow. Pharmacy 2020; 8: 71. https://search-proquest-com.
ezproxy.library.uwa.edu.au/docview/2394872866?pq-origsite=
primo&accountid=1468 (accessed 18 January 2021).

25. Jeffries M, Gude WT, Keers RN, et al. Understanding the util-
ization of a novel interactive electronicmedication safety dash-
board in general practice: amixedmethods study.BMCMed Inf
Decis 2020; 20: 69–69. https://search-proquest-com.ezproxy.
library.uwa.edu.au/docview/2391281972?pq-origsite=primo
&accountid=1468 (accessed 6 February 2020).

26. MedAdvisor [Internet]. MedAdvisor in the Media.
Melbourne, Australia: MedAdvisor International Pty Ltd.
https://www.medadvisor.com.au/About/NewsArticle?id=49
(2020, accessed 18 December 2020).

27. MedAdvisor [Internet]. About Us. Melbourne, Australia:
MedAdvisor International Pty Ltd. https://www.mymedadvisor.
com/medadvisor-about-us (accessed 10 September 2020).

28. SmartVax [Internet]. About SmartVax. Perth, Australia:
SmartVax. http://www.smartvax.com.au/about-smartvax-vaccine-
surveillance-system/ (2020, accessed 3 September 2020).

29. Westphal DW, Williams SA, Leeb A, et al. Continuous
active surveillance of adverse events following immunisa-
tion using SMS technology. Vaccine 2016; 34: 3350–3355.
https://www-clinicalkey-com-au.ezproxy.library.uwa.edu.
au/#!/content/playContent/1-s2.0-S0264410X16302985?
returnurl=null&referrer=null (accessed 8 September 2020).

30. Munnoch S-A, Cashman P, Peel R, et al. Participant-centered
online active surveillance for adverse events following vaccin-
ation in a large clinical trial: feasibility and usability study. J
Med Internet Res 2019; 21: e14791. Available at: https://
www-ncbi-nlm-nih-gov.ezproxy.library.uwa.edu.au/pmc/arti-
cles/PMC6835470/ (accessed 15 January 2021).

Singh et al. 11

https://ovidsp.ovid.com/ovidweb.cgi?T=JS%26PAGE=reference%26D=ovftk%26NEWS=N%26AN=00012272-200907000-00007
https://ovidsp.ovid.com/ovidweb.cgi?T=JS%26PAGE=reference%26D=ovftk%26NEWS=N%26AN=00012272-200907000-00007
https://ovidsp.ovid.com/ovidweb.cgi?T=JS%26PAGE=reference%26D=ovftk%26NEWS=N%26AN=00012272-200907000-00007
https://search-proquest-com.ezproxy.library.uwa.edu.au/docview/2394872866?pq-origsite=primo%26accountid=1468
https://search-proquest-com.ezproxy.library.uwa.edu.au/docview/2394872866?pq-origsite=primo%26accountid=1468
https://search-proquest-com.ezproxy.library.uwa.edu.au/docview/2394872866?pq-origsite=primo%26accountid=1468
https://search-proquest-com.ezproxy.library.uwa.edu.au/docview/2394872866?pq-origsite=primo%26accountid=1468
https://search-proquest-com.ezproxy.library.uwa.edu.au/docview/2391281972?pq-origsite=primo%26accountid=1468
https://search-proquest-com.ezproxy.library.uwa.edu.au/docview/2391281972?pq-origsite=primo%26accountid=1468
https://search-proquest-com.ezproxy.library.uwa.edu.au/docview/2391281972?pq-origsite=primo%26accountid=1468
https://search-proquest-com.ezproxy.library.uwa.edu.au/docview/2391281972?pq-origsite=primo%26accountid=1468
https://www.medadvisor.com.au/About/NewsArticle?id=49
https://www.medadvisor.com.au/About/NewsArticle?id=49
https://www.mymedadvisor.com/medadvisor-about-us
https://www.mymedadvisor.com/medadvisor-about-us
https://www.mymedadvisor.com/medadvisor-about-us
http://www.smartvax.com.au/about-smartvax-vaccine-surveillance-system/
http://www.smartvax.com.au/about-smartvax-vaccine-surveillance-system/
http://www.smartvax.com.au/about-smartvax-vaccine-surveillance-system/
https://www-clinicalkey-com-au.ezproxy.library.uwa.edu.au/#!/content/playContent/1-s2.0-S0264410X16302985?returnurl=null%26referrer=null
https://www-clinicalkey-com-au.ezproxy.library.uwa.edu.au/#!/content/playContent/1-s2.0-S0264410X16302985?returnurl=null%26referrer=null
https://www-clinicalkey-com-au.ezproxy.library.uwa.edu.au/#!/content/playContent/1-s2.0-S0264410X16302985?returnurl=null%26referrer=null
https://www-clinicalkey-com-au.ezproxy.library.uwa.edu.au/#!/content/playContent/1-s2.0-S0264410X16302985?returnurl=null%26referrer=null
(

	 Introduction
	 Methods
	 Ethics
	 Semi-structured interviews investigating pharmacist experiences with SmartVax
	 Data analysis

	 Results
	 Benefits of SmartVax
	 Areas of SmartVax requiring improvement
	 Factors influencing future access to SmartVax

	 Discussion
	 Principal findings
	 Further research
	 Strengths and limitations

	 Conclusion
	 Acknowledgements
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


