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Background: The involvement of pharmacists and pharmacy clinical assistants (CAs) in hospital clinics has demon-
strated benefits for improving medication safety and care delivery. Internationally, pharmacy staff played a crucial
role in the safe storage, provision and administration of vaccines, aswell as reinforcement of pharmacovigilance efforts
during the COVID-19 pandemic. In Australia, healthcare providers collaborated to rapidly facilitate a phased COVID-
19 vaccination program. The perspectives of the pharmacy team, including pharmacy students, involved in imple-
menting novel health services are underexplored in the literature.
Objective: To describe the key learnings in how a team of pharmacists, CAs and pharmacy students contributed to the
COVID-19 vaccine service, and to explore their preparedness and experiences working at a vaccination clinic within a
quaternary hospital.
Method: This study involved semi-structured interviews with pharmacy students, CAs and pharmacists. All pharmacy
staff who worked in the clinic were invited to participate in the study and a snowball strategy was used to maximise
recruitment. The interviews were audio-recorded, transcribed, and analysed using inductive thematic techniques to
identify major themes.
Results:A total of 11 participants were interviewed including: four pharmacists, four CAs and three undergraduate stu-
dents. Using thematic analysis, fivemain themeswere identified: (1) Potential for student value and experiential learn-
ing; (2) Adaptive procedures and work practices in a rapidly changing environment; (3) Clear leadership, with role
clarity, role expansion and interchangeability; (4) Supportive learning environment and (5) Stakeholder drivers for
service delivery and to optimise societal benefit. These five themes often interacted with each other, highlighting
the complexities of implementing and operating the service.
Conclusions: The vaccine clinic service provided a novel and valuable opportunity for students, CAs, and pharmacists to
work collaboratively, extending their scope of practice to contribute to better national health outcomes. Participants
expressed their support for future initiatives involving pharmacy students and healthcare staff collaborating in hospital
settings.
1. Introduction

Pharmacy staff can play a crucial role in the safe acquisition, storage,
and administration of vaccines.1 After the onset of the Coronavirus 2019
(COVID-19) pandemic, the Therapeutic Goods Administration (TGA) in
Australia initially approved the use of the COVID-19 mRNA (Comirnaty®)
vaccine and theChAdOx1-S [recombinant] (Vaxzeria®) vaccine for adminis-
tration to the public. During the initial critical period (February 2021 to
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August 2021), healthcare professionals (i.e., nurses, pharmacists, doctors)
collaborated to rapidly facilitate phased COVID-19 vaccination. In
Australia, phased COVID-19 vaccination meant at-risk staff (e.g., frontline
healthcare workers) and vulnerable patient groups received priority vacci-
nation as part of a national roll-out strategy, which was ultimately ex-
panded to the wider population.1 Unlike traditional influenza vaccines,
that are usually prefilled syringes in Australia, there were challenges with
the COVID-19 vaccines. Both vaccines required aseptic preparation using
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multi-dose vials and the Comirnaty® vaccine required storage at minus
700C and reconstitution.2 Given the novel handling requirements of these
vaccines, healthcare professionals needed thorough training and an
accredited competency to ensure safe, efficient, and effective vaccination.3

Vaccine training and competency frameworks are mandatory in Australia,
and health professionals who elect to become COVID-19 vaccination pro-
viders are required to complete compulsory online training.3 This training
covers vaccine handling, storage, documentation, administration, andmon-
itoring for individuals in clinical roles3; and all providers must additionally
meet immunisation training requirements for their profession and State or
Territory of practice.3 This is in keeping with international standards,
whereby health professionals in the United States need to register and un-
dertake training in order to become a COVID-19 vaccination provider.4 A
provider refers to someone who is licenced to administer vaccinations
and who is required to adhere to best practices pertaining to the storage,
handling and administration of vaccines.4 Additionally, providers are re-
quired to complete vaccination-related reporting (e.g. number of vaccina-
tions administered, adverse event information).4

Undergraduate pharmacy students are well positioned to assist with the
preparation of vaccines, including the COVID-19 vaccination, and their
contribution could help improve the efficiency of vaccine programmes.
However, pharmacy students do not receive aseptic compounding training
during their undergraduate degree. As part of the Bachelor of Pharmacy un-
dergraduate degree, Queensland pharmacy students undertake basic train-
ing in extemporaneous compounding (i.e., creams, lotions, ointments) and
vaccine administration, in accordance with Standard 5.3 of the National
Pharmacy Competency Framework.5 In countries such as Canada, phar-
macy students have a wide scope of practice, with studies showing their
positive impact on influenza vaccine administration and the provision of
vaccine education.6 Student participation in Canadian vaccination pro-
grams found that vaccination rates increased from 18.5% to 68%.5 Incorpo-
rating pharmacy students into COVID-19 vaccination services could also
introduce them to an interdisciplinary team environment in the hospital
setting, which is an infrequent experience during the Bachelor of Pharmacy
undergraduate program.6 This means that student COVID-19 vaccination
clinics may have benefits for student learning, as well as the potential to im-
prove service delivery. Other members of the pharmacy team, such as clin-
ical assistants (CAs; i.e., otherwise known as pharmacy technicians or
assistants) and pharmacists, are essential to facilitate student supervision,
training, and vaccine preparation, particularly those that specialise in asep-
tic compounding. Studies have demonstrated how CAs have contributed to
aseptic compounding and vaccine preparation, which can improve
immunisation rates and service workflow.7–9

The value of a diverse pharmacy teamworking inmultidisciplinary out-
patient clinics has been demonstrated by several local studies,10–12 includ-
ing benefits in medication management and patient safety. When
incorporated in the clinic setting, pharmacists' knowledge, adaptability,
and communication were viewed as highly valuable for the delivery of
safe and effective care.11 Similar benefits have been observed with CAs
working collaboratively with pharmacists in hospitals and outpatient
clinics.13 Given these benefits, the experiences and learnings from imple-
menting service models with a diverse pharmacy team, incorporating phar-
macists, CAs, and students, should be explored. In this study, the pharmacy
department from the Princess Alexandra Hospital (PAH), partnered with
three local universities to employ third- and fourth-year pharmacy students
to assist with COVID-19 vaccine preparation. This resulted in the assembly
of a novel, multidisciplinary COVID-19 vaccination clinic which incorpo-
rated all members of the pharmacy team and was initiated in response to
the unprecedented situation of the pandemic. The vaccination clinic in-
volved the acquisition, storage, reconstitution, allocation, and administra-
tion of the COVID-19 vaccines. Additionally, there were logistical
responsibilities such as staffing, training, procedure/policy development,
and ensuring appropriate physical space to safely deliver the service. The
aim of this study was to describe the key learnings in how the pharmacy
team contributed to the provision of the COVID-19 vaccination clinic and
to explore team preparedness and experiences in service implementation
2

at the PAH, a quaternary hospital (i.e., provides high level of specialised
care, (e.g., neurosurgery, cardiothoracic surgery)) in Brisbane, Australia.

2. Method

This study involved semi-structured interviews with undergraduate stu-
dents enrolled in a Bachelor of Pharmacy program, CAs and pharmacists to
elicit an in-depth understanding and individual perspectives about the
clinic from three different groups in the pharmacy team. Ethics approval
for this research was granted by the Metro South Human Research Ethics
committee (HREC/2021/QMS/76690) and ratified by The University of
Queensland Research Ethics and Integrity committee (2021/HE002045).
All participants provided written informed consent. The consolidated
criteria for reporting qualitative studies (COREQ) was adhered to through-
out data collection and analysis.14

2.1. Setting and participants

The study took place at the PAH, a large 900-bed adult, metropolitan,
quaternary hospital in Brisbane, Queensland, Australia. The staff at the
PAH were responsible for the planning and implementation of one of the
first major COVID-19 vaccination hubs in the State. The service com-
menced in February 2021 and ceased operation in August 2021, once com-
munity vaccination hubs became self-sufficient and the majority of hospital
staff were vaccinated. A total of 65,784 vaccinations were prepared by
pharmacy staff during the service timeframe. The aseptic vaccine manage-
ment process, which highlights the daily workflow, is shown in Fig. 1. As
part of the service, the hospital auditorium was repurposed into a vaccina-
tion centre with sterile rooms set up for aseptic preparation of vaccines.
Nursing, medical and administration staff assisted with administration of
vaccines and logistics (e.g., clinic bookings, opening/closing the clinic).
Pharmacy staff were wholly responsible for the procurement, storage, asep-
tic preparation and distribution of vaccines as part of the wider COVID-19
vaccine service initiative. In accordance with best practice standards for
vaccine preparation, individual aliquots of vaccines were aseptically pre-
pared in batches, labelled and delivered to nursing staff for safe administra-
tion (Fig. 1). To alleviate workload pressure for busy hospital staff and to
create a sustainable service, pharmacy students were invited to participate
in the clinic by helping to reconstitute and aseptically prepare vaccines.

All members of pharmacy staff (five pharmacists, seven CAs, and four-
teen students) involved in the vaccine service were invited to participate
in the interview study via email between August to December 2021. It
was important to gather data within six months after the cessation of the
clinic to maximise participants recollection of the service and reduce recall
bias. A snowball strategy15–17 was also utilised to optimise recruitment
where participants would verbally invite their colleagues who were in-
volved in the vaccine service to participate. This ensured that participants
were invited by multiple means which was an important strategy for phar-
macy students who had returned to university at the time of the interviews.
Participation was voluntary and no compensation or incentives were pro-
vided to participants. Recruitment was finalised once data saturation was
achieved and there was representation from all three groups (pharmacy
students, CAs and pharmacists).

2.2. Data collection

All participants were required to complete and sign a written consent
form and demographic information questionnaire prior to their interview. In-
terviews were conducted either face-to-face or via videoconference, depend-
ing on what was feasible and preferred by the participant. Interviews were
conducted in a private setting to ensure that participants felt that they were
able to disclose their experiences without the risk of being overheard by col-
leagues. Scheduling of the interview was governed by the availability of the
participant, and they were given the opportunity to reschedule if required.
Interviews were conducted by NF and CP, both of whom are pharmacist
researchers with a background in hospital pharmacy. Whilst both



Fig. 1. The daily workflow and aseptic vaccine management process undertaken by pharmacy staff working in the COVID-19 vaccination clinic.
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interviewers had conceptual understanding of the roles and responsibilities of
pharmacists and pharmacy staff, both were independent from the implemen-
tation and operation of the COVID-19 vaccine service. To ensure consistency
between interviewers, an interview guide (Supplementary file 1) was devel-
oped by the research team and adhered to for each interview. The interview
guide, which consisted of semi-structured questions with prompts, was
piloted by bothNF andCPprior to thefirst interviewwith two senior pharma-
cists independent of the research team, and then subsequently, with themem-
bers of the research team. Afterwards, the research team discussed and
reviewed the questions to reach consensus for the final interview guide.
Field notes were completed by the interviewers after each interview. The in-
terviews were audio-recorded (by NF and CP) and transcribed verbatim by
one researcher (CP). Transcripts were de-identified prior to analysis.

2.3. Data analysis

Transcripts were manually coded by one researcher (KD) and the codes
were used to generate themes and subthemes following an inductive thematic
analysis approach.15 This was completed using the six-step approach to the-
matic analysis described by Braun and Clarke15: familiarisation, generating
initial codes, searching for themes, reviewing the themes, defining and nam-
ing themes, and producing the report. Microsoft Excel® software was used to
organise the transcripts so that the initial coding process could be completed
by one researcher (KD). A random sample of two transcripts (18%) were in-
dependently coded by NF to test the reliability of coding. Peer debriefing
meetings were held between KD, NF and CP to verify the codes and reach
consensus. Initial patterns and codes were identified (Supplementary file 2),
and then organised into subthemes. This led to the generation of overarching
themes and subthemes, which were then compared to the documented field
notes to ensure themes encapsulated the data. Each researcher (KD, NF and
CP) then independently selected exemplars from the data to represent each
theme and these were discussed until a consensus was reached.

2.4. Demonstrating rigor of method

An essential component of reporting qualitative research is to describe
the credibility, transferability, dependability and confirmability of the
3

chosen method.14,18–20 Credibility in this study was maintained by having
researchers who had a conceptual understanding of core pharmacy busi-
ness (e.g., dispensing, aseptic production) as well as the roles and responsi-
bilities of pharmacy staff.Members of the research team (MB and KW)were
also involved in overseeing the implementation of the vaccine service and
had in-depth understanding of the operation of the clinic. These researchers
did not have access to interview transcripts until after they had been de-
identified and the data had been themed. Transferability in this study was
achieved through ensuring perspectives from all members of pharmacy
staff (CAs, students, and pharmacists) were sought to reduce limiting the re-
sults to the viewpoint of a single group. The documentation offield notes by
both interviewers throughout this study, as well as regular peer debriefing
meetings to discuss progress and research management, ensured that de-
pendability was established.19–22 Any methodological changes to the re-
search were documented and discussed with the research team. Two
minor changes were undertaken during the research process which
included: 1) the decision to keep reflexive journals after the first two inter-
views and 2) the addition of another research team member (KD - external
to the vaccine service) to help conduct the analysis, participate in peer
debriefing meetings, and contribute to project write-up. Confirmability
was ensured using two methods19,20; first through having a researcher
independently code a random sample of transcripts (n = 2) to ensure that
there was consistency and authenticity in coding. Second, by having
meetings between researchers to verify codes, subthemes, and main
themes. Further details on how trustworthiness was enhanced have been
provided (Supplementary file 3).

2.5. Reflexivity

Reflexivity allows researchers to reflect on how their own inherent
preconceived ideas, experiences and knowledge impact on the construc-
tion, communication and development of qualitative research in order to
minimise potential bias.22–24 The risk of bias was reduced as KD, NF and
CP were independent from the implementation and operation of the
COVID-19 vaccine clinic and had minimal preconceived ideas about the
service. However, as all are hospital pharmacists, they acknowledge that
their opinions and beliefs about the unique skills and services pharmacy

Image of Fig. 1
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staff can offer may have influenced their interpretation of the data. The po-
tential for unequal relationships during interviews with pharmacy students
and staff was minimised as both interviewers (NF and CP) were not part of
the senior management team at both the PAH or university. Members of the
research teamwhomay have been perceived by students and staff asfigures
of authority (MB, KW and AC) did not have access to identifiable informa-
tion and this was explained to participants prior to the interview. This was
done to reduce the risk of influencing participant responses about their per-
ceptions of the clinic. As the interviewers (NF and CP) are both pharmacists,
there were some participants that were known to them.Where possible, re-
cruitment and the interview were undertaken by the interviewer that was
not known to the participant to reduce the risk of the interviewee feeling
pressured to participate in the research. Information disclosed during the
interview remained confidential for all participants and was not discussed
outside of the interview.

3. Results

The participant's demographics are presented in Table 1. Eleven partic-
ipants were interviewed: four pharmacists, four CAs and three students.
The CAs had the most previous experience with aseptic dispensing. Phar-
macists had an average (standard deviation [SD]) of 9.8 (6.9) years' experi-
ence as a pharmacist and an average of 8.8 (7.7) years hospital experience.
CAs had an average of 12.3 (6.7) years' experience as a CA with an average
of 7.6 (5.3) years hospital experience. All students were in their fourth and
final year of the Bachelor of Pharmacy undergraduate program. The dura-
tion of the interviews ranged from 17 to 71 min (average [SD] = 35 [17]
minutes).

3.1. Overall themes and subthemes

Five themes described the key learnings in how the pharmacy team con-
tributed to the vaccine service (Table 2). Within each of these themes, the
experience and preparedness of the pharmacy team working in the
COVID-19 vaccine clinic were identified and discussed. The five themes
were: (1) Potential for student value and experiential learning (2) Adaptive
procedures andwork practices in a rapidly changing environment, (3) Clear lead-
ership with role clarity, role expansion, and interchangeability, (4) Supportive
learning environment, and (5) Stakeholder drivers for service delivery and to sup-
port societal benefit. Within each of the five main themes, further subthemes
were identified. For theme (1), the subthemes were: the need for experien-
tial learning during university and innovative student service models in
Table 1
Participant demographic characteristics (N = 11).

Characteristic

Sex N (%)
Male 5 (45)
Female 6 (55)

Clinic Role N (%)
Pharmacist 4 (36)
Clinical
Assistant

4 (36)

Student 3 (27)
Yes No

Previous aseptic dispensing experience N (%) N (%)
Pharmacist 1 (17) 3 (60)
Clinical
Assistant

4 (67) 0 (0)

Student 1 (17) 2 (40)
Mean (SD)

Years of experience in role as pharmacist or clinical
assistant (non-applicable to students)

Pharmacist 9.8 (6.9)
Clinical
Assistant

12.3 (6.7)

Years of experience working in a hospital setting
(non-applicable to students)

Pharmacist 8.8 (7.7)
Clinical
Assistant

7.6 (5.3)

SD is standard deviation.

4

clinical settings. For theme (2), these were: team response to dynamic situ-
ation, consideration of clinic feasibility and set-up and the need for a well-
integrated service. For theme (3), the subthemeswere: clear leadership and
clinic management, and expanding roles and responsibilities. For theme
(4), the subthemes were: establishing supportive relationships, learning
from experienced colleagues and building team skills and experiences.
For theme (5), the subthemes were: humanitarian motivation for clinic in-
volvement, and media and government influenced stakeholder decisions.

3.2. Theme 1: potential for student value and experiential learning

The COVID-19 vaccine service initiative has shown how students can
provide value in hospital settings, whilst simultaneously attaining real-
world learning experiences. Student involvement in the clinic was viewed
positively by all members of the team, with pharmacists and CAs appearing
to enjoy teaching and playing an active role in student development. Simi-
larly, students enjoyed working with other pharmacy staff and increasing
their confidence throughout the duration of the service. The pharmacy
team frequently expressed how they appreciated working in the clinic envi-
ronment and emphasised the ‘need for experiential learning during university.’
Students described their practical experiences within the clinic and how
this could benefit their future work prospects, in both clinical and
non-clinical roles:

“This is one of the best things that happened before I actually graduate and
then get into the real-world job. Especially, that it was long-term and seeing differ-
ent types of people… talking and chatting with people who had more than
10 years' experience, that was so good.” (Student3).

“It was just a once in a lifetime kind of opportunity. You don't really have the
opportunity to do something like that, so it's helping, with a worldwide kind of
deal, and especially also helping the community as well, because you are helping
to create vaccines for everyone. It was kind of a win-win because it was a cool
opportunity and you're helping quite a lot of people.” (Student2).

This further helped create a conducive learning environment in the
clinic as students were able to connect with, be supported by, and learn
from experienced pharmacists in their profession:

“Well, we could also ask them about their experiences as a pharmacist as well
and advice about working in that field.” (Student2).

The team spoke about how the limited hospital and aseptic
compounding experience led to challenges in clinic. For many pharmacy
staff, this was their first encounter with aseptic techniques, and whilst
staff felt well prepared, many were apprehensive prior to their first shift
in the clinic. Reflecting on this, some of the team members highlighted
how aseptic teaching could be incorporated into university courses:

“I guess the undergraduate compounding courses and units could be changed
slightly to incorporate more sterile productions or aseptic compounding so stu-
dents can become familiar with how to use syringes and needles and vials versus
you know spatulas and pipettes, so instead of a more experimental role in the lab
to doing more of a clinical role in the lab.” (Pharmacist1).

This demonstrated how participants felt that vaccine clinics and ad-
vanced scope roles would likely become embedded into future pharmacy
practice. Although students had limited hospital and aseptic experience,
pharmacists described how students were keen to learn and readily took
on feedback:

“I think both parties benefit from it, It's a great help to us and it's also really
good I feel for undergraduates to see what they need to grow into, what sort of
role… and they are very keen to learn.” (Pharmacist2).

All members of the pharmacy team spoke about how the students con-
tributed positively to the COVID-19 vaccine service initiative, demonstrat-
ing the effectiveness of ‘innovative student service models in clinical settings.’
Participants provided different ideas where students could be involved in
other hospital service models. Students may be able to conduct other clini-
cal tasks under the supervision of pharmacists which may include medica-
tion history taking, medication dispensing or supply, and medication
reconciliation:

“I guess certain areas where we can get students to do some medication
history taking. If there's a possibility of doing medication reconciliation. Those



Table 2
Description of main themes and subthemes.

Main themes Description Subtheme identified
within each theme

Description

(1) Potential for student value and
experiential learning

There is significant potential for
students to provide value to
clinical service teams,
simultaneously providing them
with opportunities for learning

Need for experiential
learning during university

Students can benefit from working in clinical environments by gaining
practical and real-world experiences within multidisciplinary teams

Innovative student service
models in clinical settings

Innovative service models can enable students to positively contribute to
clinical environments by providing value and assistance to others

(2) Adaptive procedures and work
practices to rapidly changing
environment

An adaptive team with adaptive
processes was needed to
effectively operate the COVID-19
vaccination clinic in a rapidly
changing environment

Team response to dynamic
situation

Ability for the team to be flexible and adaptive in order to respond to the
changing clinic service demands

Consideration of clinic
feasibility and set-up

Considerations for vaccine resources, human resources, and physical space
were all important for clinic set-up and operation

The need for a
well-integrated service

Clinic processes need to be streamlined and well-integrated with the entire
pharmacy service (often regular pharmacy operations/duties were
disrupted)

(3) Clear leadership with role clarity,
role expansion and interchange-
ability

Clear leadership and role clarity
was important for the pharmacy
team, whilst also enabling
expansion and interchangeability
of roles and responsibilities

Pharmacists managed
logistical processes

Pharmacists managed and led clinic teams, providing oversight for logistical
processes, clinic workflows, day-to-day processes, and rosters

Expanding roles and
responsibilities

There was a need to expand roles and responsibilities, where appropriate, to
efficiently run the clinic

(4) Supportive learning environment A supportive learning
environment, and supportive
teaching, was important for the
pharmacy team

Establishing supportive
relationships

Pharmacists and CAs led and supported students

Learning from experienced
colleagues

Clinic staff, particularly students, were guided by experienced team
members

Building team skills and
experiences

Training and preparation were integral to clinic operation in conjunction
with real-time learnings from practical clinic experience

(5) Stakeholder drivers for service
delivery and to optimise societal
benefit

Stakeholder sentiment and
decisions in the vaccine clinics
were impacted by COVID-19 and
aimed at optimising societal
benefit

Humanitarian motivation
for clinic involvement

Clinic staff had humanitarian reasons for clinic involvement, wanting to
help their community and take part in a role that is bigger than themselves

Media and government
influenced stakeholder
decisions

The clinic service was heavily impacted by executive decisions, government
mandates, political policies and the media's influence in response to
COVID-19

C. Paradissis et al. Exploratory Research in Clinical and Social Pharmacy 9 (2023) 100241
kind of basic things where we can get information from the patients. I guess that is
a good initiative to have because, like basically students can take this opportunity
to communicate to the patients and also practice getting those kind of soft skills.”
(Student1).

Overall, pharmacists and CAs discussed the successes of utilising stu-
dents in the vaccine clinic. They further emphasised that students were a
valuable resource, could assist where appropriate, and were important
team members:

“But I think that they were an excellent cohort. And yeah, a great utilisation
of resources because they… [helped with]… at least administration, and things
like that.” (Pharmacist3).

3.3. Theme 2: adaptive procedures and work practices in a rapidly changing en-
vironment

Participants discussed how adaptive procedures and work practices
were integral to implementing and operating the COVID-19 vaccine clinic.
All participants described how there was a continuous need to adapt to the
changing clinic environment which required a ‘team response to the dynamic
situation.’ The unpredictability of the timing and extent of the service provi-
sion, and the increasing demands of the clinic, were often challenging for
the team:

“I think what I've learned in this role is that plans change every day. One day,
we're doing this, and this is what our hours are going to be and howwe're working.
Then, the next day, there's an outbreak and we have to be open much longer.”
(Pharmacist4).

This meant that participants felt they had to be flexible within their
roles, cover each other where required, and strive to continually improve
their team approach:

“So, common things like using emails and group chats. And just regularly
touching base as well, so you know when we start morning shifts, … daily
catch ups and daily plans – so, what was the plan for today or what's the plan
for the week? Who's working on what days and what are the expected patient
numbers? And if there's going to be any changes.” (Pharmacist1).

Participants described how they continually refined and adapted clinic
operational processes to ensure a streamlined service. This often involved a
5

‘consideration of clinic feasibility and set-up’ which included discussion about
the physical environment, processes for vaccine preparation, and clinic
workflow. One of the barriers identifiedwas the difficulty in having a phys-
ical space that was not designed specifically for a vaccine service:

“It's one of those things where it was just very ad hoc. The hospital is not de-
signed to be holding a public vaccination clinic, so it was really something when
we turned an auditorium into a vaccine clinic.” (Pharmacist1).

Nevertheless, participants spoke about how they developed local proto-
cols and step-by-step guidelines, as driven by the pharmacy department, to
help with the preparation and compounding of COVID-19 vaccines. These
protocols were collaboratively developed using the team's expertise
pertaining to aseptic procedures, infectious diseases and the legalities and
requirements around stock handling and pharmaceutical care delivery.
Team members spoke about adapting pre-existing guidelines, such as the
protocol for aseptic dispensing in the oncology setting, as well as creating
new COVID-19 specific procedures:

“They actually … created procedure cards, to make sure that we are able to
follow them, step-by-step, if we were unclear or unfamiliar with our procedures.”
(Student1).

Within the vaccine preparation process, participants further discussed
the challenges with compounding different vaccine brands (which require
different storage and preparation) and the need for careful handling of valu-
able vaccine resources (i.e., drawing up all possible Comirnaty® vaccine
doses from the diluted vial), particularly in light of constantly changing
vaccine stock issues:

“When we started there, we were only told to do…at least five doses… It's
because the stock that we had before wasn't a low [dead space] needle, which
if you were asked to do six doses, you really had to fight for it…sometimes I
couldn't make the last dose of it, because there wasn't enough [without the low
dead space needle].”(CA2).

“The issue is just that, when we were doing both Pfizer and AstraZeneca,
because they have different steps, there may be the confusion of us diluting the
AstraZeneca instead of the Pfizer...” (Student3).

The pharmacist clinic role within the team was continually evolving.
Senior pharmacists were responsible for clinic oversight, which included
completion of staff rosters, management of cold chain, organisation of
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vaccine stock orders and delivery, and development of procedures. Given
the unpredictability of service needs, the team highlighted how achieving
adequate staffing numbers across the clinic service and the core hospital
pharmacy service was often challenging, explaining the importance of con-
sidering both separate services as a cohesive whole:

“And then obviously, your Main Department still needs to be running. So, it
was a bit of a juggling act. But, yes, we made it work in the end ….” (CA3).

Participants reported that the clinic needs sometimes disrupted phar-
macy processes, highlighting ‘the need for a well-integrated service’. This is
so that the clinic can operate efficiently whilst simultaneously providing a
full-capacity hospital pharmacy service.
3.4. Theme 3: clear leadership with role clarity, role expansion and interchange-
ability

The successful implementation of the service was dependent upon each
pharmacy teammember having a designated role and being able to adapt to
the dynamic demands of the clinic. As part of the wider healthcare team,
participants reported that ‘clear leadership and pharmacist management’
helped to effectively manage workflow in the clinic:

“On a day-to-day basis, running the preparation of the vaccines, and making
sure there is good workflow for the nurses to be able to administer the vaccines.”
(Pharmacist2).

Pharmacists often hadmanagerial roles, which required them to coordi-
nate the clinic staff, oversee vaccine ordering and administration, and un-
dertake reporting and documentation. This was in addition to the roles
pharmacists adopted to help supervise pharmacy students. For most phar-
macists, this deviated from their usual clinical and patient facing role in
the hospital pharmacy department, and they appreciated the ability to
develop an underutilised skillset:

“My role was more management of the clinic in terms of doing the roster for
the students and the pharmacists, maintenance of cold chain and the order and
delivery of the stock, [and] development of procedures and those types of things.”
(Pharmacist4).

Many participants also expressed that there was clear leadership from
the pharmacy department director and senior staff, highlighting that the
pharmacy team had the necessary expertise, diverse skill mix and appropri-
ate resourcing in order to perform their roles effectively:

“The job was very clear, and also, you had good support from the top. Yeah,
and good experienced team leaders.” (CA1).

“There was a vast array of expertise in there, and in the end, we had our
leaders who were our HP5s [senior pharmacists] who had a lot of experience
in aseptic compounding as well and sterile production, so they gave us all the
right resources.” (Pharmacist1).

In response to the changing environment, participants often reported
that they had to “jump in” and perform various tasks (e.g., rostering,
aseptic preparation, liaison with nursing staff) where required, high-
lighting the importance of ‘expanding roles and responsibilities.’ Some par-
ticipants, especially CAs, discussed how they were keen to expand their
traditional, dispensing orientated role, which was supported by pharma-
cists and viewed as an opportunity to maximise the productivity of the
pharmacy team:

“Expanding your skill set, and preparing you for this other health professional
role, that was awesome.” (CA1).

“The division between pharmacists and CAs I think is … a bit silly…. We
should be promoting everyone up and should advance our scope to be able
to do more, because in the end it's going to be beneficial for everyone.”
(Pharmacist1).

Within the expansion of roles and responsibilities, pharmacists also dis-
cussed how important it was to delegate tasks to different members of the
team in order to ensure that the clinic ran smoothly and efficiently:

“I was able to essentially take [a] step back delegate my work to other people
and just make sure the whole day was running smoothly and as planned, I can
make sure as well that I also check on staff, one on one, to make sure everyone's
happy and make sure everyone has no problems.” (Pharmacist1).
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3.5. Theme 4: supportive learning environment

One of the most positive aspects of the COVID-19 vaccine initiative dis-
cussed by the pharmacy team was the supportive learning environment.
The team frequently described how they were ‘establishing supportive rela-
tionships.’ Students expressed that they felt supported by pharmacists,
which helped them feel more comfortable in their role:

“All the students and the pharmacist were just really supportive, like because I
know I stuffed up…one of the vials, and they were really supportive and made
sure that I take it slow, and really get the basics down. And yeah, it was a good
environment.” (Student2).

In addition, the pharmacy team described how they were ‘learning from
experienced colleagues’which further created a supportive environment. Stu-
dents spoke about how they valued working with pharmacists as they were
able to get a sense of their role in hospital, which enabled them to reflect
upon their own future practice. Many staff members had diverse profes-
sional backgrounds, including working across Australia and in a range of
different healthcare settings (e.g., research, industry, community, hospital,
oncology). This enabled staff and students to share experiences, expand
their horizons and consider alternative avenues for career progression in
different aspects of pharmacy service delivery:

“So, working with pharmacists, who are working in hospital, it was so enjoy-
able for me seeing how helpful they are to other staff, to the patient, and how hard
they're working, ...because before I was always scared to work, in pharmacy or
maybe hospital.” (Student3).

Some students expressed how there was limited interactions with other
health professionals, such as nurses. Pharmacists mentioned how they
benefited from the varied skill mix within the team, learning from CAs
and other more experienced pharmacists. CA's positively reflected on
their ability to support other members of both the pharmacy and
multidisciplinary team:

“So that's why I think it's really good that I mean, one of the other pharmacists
I workwith, [name], has amazing experience. And they are amazing at seeing the
bigger picture … that was really useful.” (Pharmacist3).

“Okay, I'm a technician, but I also have this skillset that I can still teach the
pharmacist, the doctors or the nurse. So, it's actually pretty cool.” (CA4).

In addition to establishing relationships and learning from experienced
colleagues, the pharmacy team described how ‘building team skills and expe-
riences’ helped create a supportive learning environment. Participants high-
lighted the diversity of the team and emphasised how they utilised their
varied skills and experiences. Most CAs had prior aseptic compounding ex-
perience which was valued by other team members:

“We were really lucky here at the PAH, in the fact that we've got our sterile
production centre. So, we utilised their skills ... So, we have a few CAs that
have many years [of] aseptic experience.” (Pharmacist4).

Participants further spoke about how the pharmacy team members
were a good fit and how a mix of staff including pharmacists, CAs and stu-
dentswere necessary. The absence of aseptic compounding experience, par-
ticularly for students and pharmacists, was often described as a challenge.
However, initial, and practical training for vaccine preparation and aseptic
compounding was thought to adequately prepare them for their role:

“We had a training sort of session where they explained to us how to draw up
the vials and I think it was pretty good, like if it was just the online modules it
probably wouldn't have been sufficient, but then, when we actually got the
hands-on training session it definitely helped going into that first shift because I
had already done it a couple times before.” (Student2).

3.6. Theme 5: stakeholder drivers for service delivery and to optimise societal
benefit

The implementation of the vaccine service initiative amidst the global
pandemic influenced staff and stakeholder motivators and sentiment. All
participants emphasised that a key driver for participation in the clinic
was a ‘humanitarian motivation for clinic involvement’ and conveyed how
they valued the significance of their role in helping the wider community
for societal benefit:
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“I thought [it] was a good opportunity, just to be involved in something that's
world changing really and being part of an integral part of the community to help
combat the situation.” (Pharmacist1).

“It was just like, we're going to come here and do this, so that I can help the
community out to get everyone vaccinated.” (CA1).

Participants believed that the clinic was a novel service, andmembers of
the team expressed enthusiasm towards the role. They highlighted how the
role provided an important opportunity to gain new experiences and be
part of something bigger than themselves:

“I just wanted to do something for the community and people that have lost
like, we've lost a lot of loved ones, especially back in my home country, and so
I thought that would be a good way to just give it back to the people.” (Student3).

As the impacts of COVID-19 continued to unfold, participants described
how ‘media and government influenced stakeholder decisions,’ particularly hos-
pital executives:

”I felt like a lot of decisions executives weremaking was on the basis of politics
and that they wanted to keep their bosses and the public happy.” (Pharmacist1).

Participants discussed some of the complex interdependencies between
the media, government policies, and organisational strategies at national,
State and local hospital levels. They often described how clinic staff work-
ing on the ‘ground-level’ were impacted by decisions made at a ‘higher-
level’ (hospital executives and political agendas). The media emerged as a
significant driver for stakeholder behaviour and clinic operation due to its
role in influencing public sentiment towards the COVID-19 vaccine:

“I feel like themedia plays a part in the whole, get the jab and don't get the jab
kind of thing. So, there was a fewweekends where it was a little quiet, but then the
clinic just opened, just like that. Yeah, so it opened really quickly but nobody
knew that it was opened.” (CA4).

In light of this, some participants further discussed how there should be
cooperation with the media to help distribute appropriate health informa-
tion to the public. They also emphasised how the unprecedented nature
of COVID-19 required an iterative learning process, where everyone was
improving their response to feedback and shifting situations:

“We thought that people were keen to get the vaccinations. But it turned out
that 50, probably not even 50, more like 70% or 80% of people wouldn't get
the vaccination. Probably because of bad publicity or knowing that the news,
it's always the side effects of the medications that are being brought up instead
of our how the vaccine would probably protect you from the virus itself.” (CA2).

Participants also reflected on how the PAH vaccination clinic was used
to develop and inform the roll-out of larger-scale, community vaccination
hubs. They acknowledged that the successful operation of these hubs relied
on key stakeholders, such as the government, health professionals and the
media, working collaboratively together to optimise service delivery and
public health messaging:

“Maybe, what we need to do, is work more with the media for these kinds of
things, and spread the word that, hey, this clinic is now open this weekend, or this
weekend, which is what they've been doing with the convention centres. Now, the
government, the statewide effort has actually gotten better too, as we've travelled
along, and everybody's kind of learned some lessons.” (CA4).
4. Discussion

This study explored the preparedness and experiences of the pharmacy
team and described their key learnings in contributing to the implementa-
tion and provision of the local COVID-19 vaccination service. The unprece-
dented nature of the COVID-19 pandemic required the mobilisation and
recruitment of health staff and the rapid upskilling of the pharmacy work-
force to adopt a newvaccination clinic servicemodel. This servicemodel in-
corporated a diverse pharmacy team which included pharmacists, CAs and
undergraduate Bachelor of Pharmacy students. The five identified themes
described the factors involved in the successful implementation of the
novel COVID-19 vaccine service, the key attributes of a productive inter-
disciplinary healthcare team, and the benefits of experiential learning for
undergraduate pharmacy students. Adaptive procedures, clear leadership
and role clarity, a supportive learning environment, shared goals that
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benefited society and experiential learning for students were highlighted
as essential for implementing a novel COVID-19 vaccine service.

4.1. Novel health service models

The COVID-19 pandemic was the impetus for rapid changes to health
service delivery worldwide, including the implementation of interdisciplin-
ary vaccination services.25,26 Ordinarily, adopting new health service
models requires extensive research and planning, sufficient funding and
governance, and comprehensive staff training prior to implementation.27

The emergent nature of the COVID-19 crisis meant that this process was ex-
pedited, placing pressure on theworkforce tomeet national disease preven-
tion targets. As highlighted by this study, this brought to the forefront the
critical role of pharmacists and CAs in disaster management. Recent re-
search suggests that pharmacists in the Australian setting are underpre-
pared to respond to disasters, with no standardised processes for disaster
management and limited guidance available to govern response, especially
for widespread health crises such as the COVID-19 pandemic.28,29 Simi-
larly, participants in this study detailed how they had to rapidly develop
policies, change workflow and adapt training materials in order to effec-
tively and safely deliver the vaccine service.

In 2016, The International Pharmaceutical Federation (FIP) stipulated
that pharmacists should be prepared to perform their core business, as
well as undertake potentially extended roles during and in the aftermath
of a disaster.30 The results from this study support this as respondents dis-
cussed their rapid expansion of roles to match the challenge. This included
aseptic production, staff training, and staff management, highlighting the
challenges of maintaining baseline service delivery during the clinic opera-
tion. A key driver for success was the unprecedented recruitment and rapid
upskilling of pharmacy students to help alleviate workload pressures on the
delivery of pharmaceutical care hospital wide (external to the clinic). Crit-
ical to this initiative was the implementation of a structured and thorough
training program, utilising both online and practical components, to opti-
mise the preparedness of staff. These training programs were developed
by experienced staff with extensive knowledge in aseptic preparation, vac-
cination, and infectious diseases. According toMcCourt et al., the prepared-
ness of staff is vital to ensure a safe and effective health response to
disasters.28,29 The training allowed staff, particularly students, to become
confident in their role and feel prepared to manage the complexities of
the COVID-19 response.

The rapid nature of the COVID-19 response required delegation of tasks
to optimise the safe implementation and delivery of the vaccine service ini-
tiative. This involved utilising work groups to formulate a coordinated re-
sponse. Senior staff were required to research and develop policies and
guidelines, whilst simultaneously providing oversight for the operational
responsibilities of the clinic performed by junior staff. This allowed the ser-
vice to meet the World Health Organisation's goals for quality healthcare,
including timely and efficient delivery of health services.31 To further pro-
vide timely and efficient care, participants spoke about the ability of the
team to utilise their expertise to maximise outcomes and allow staff to op-
erate across a wide range of responsibilities, with senior members liaising
with key stakeholders.

Evident in the response to the COVID-19 pandemic, and a pertinent con-
sideration for the vaccination service, was the role of the media in influenc-
ing consumer behaviour. In this study, participants reflected that the
patronage of the clinic and opinions towards vaccination were directly in-
fluenced by media coverage. The evolving and expanding impact of the
media influencing public health has been acknowledged in the literature
throughout the last two decades.32–36 The media has previously played a
critical role in public health messaging for HIV/AIDs, cancer screening
and mental health campaigns.32–36 Similar to the findings of this study,
the crucial role of the media in the COVID-19 pandemic to inform health
messaging has been reported internationally.37 However, as highlighted
by the COVID-19 response, the role of the media can cause the dissemina-
tion of harmful and incorrect information to the public.38,39 Future devel-
opment of health service models should consider early liaison with media
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outlets as key stakeholders to help support the distribution of correct and
helpful health information to the public.

4.2. Successful healthcare teams

To optimise the safe and effective delivery of medications and pharma-
ceutical care, the pharmacy profession is continuously seeking to expand its
scope of practice and responsibilities. Fundamental to this is the effective-
ness of the healthcare team, which was critical to the success of the
COVID-19 vaccine service. In addition to the expansion of roles, senior lead-
ership, and staff training, the resilience of the team emerged as an impera-
tive component for the success of the service. Resilience is a trait that is
becoming increasingly necessary for health professionals to cultivate and
has been recognised as a critical component to successful disaster
management.28,40 Although participants did not explicitly state that the
team was resilient, key attributes described by the participants indicated
that a resilient team was established between all members of the pharmacy
team. Ambrose et al. described three key attributes of resilience in
healthcare.40 The first attribute was resilience as a dynamic contextual pro-
cess, indicating that the pandemic created a state of adversity to which
healthcare professionals needed to respond.40 Respondents spoke of the
ability of the team to adapt to the dynamic situation which meant sudden
changes to rosters, clinic opening hours, vaccine production and software
updates. Ambrose et al. also highlights that resilience enables the team to
maintain a routine level of function and that it is a catalyst for the
actualisation of innate and acquired skills and ability within the healthcare
team.40 These attributes were reflected in this study as participants ac-
knowledged the diverse skill mix of experienced staff and the ability of
the team to effectively prepare colleagues to confidently perform their
role and work in conjunction with core pharmacy services. Participants
also discussed how the team fostered a supportive environment and the
ability of team members to recognise, encourage and utilise the skills of
their colleagues, another trait of resilient teams.41 This ability of a team
to cultivate a trusting and supportive environment has been recognised as
a key component of effective healthcare teams and is essential for the im-
provement of patient safety.41 For future initiatives, it could be useful to
adopt a multidisciplinary approach to clinics. This was mentioned by
some students who acknowledged that there was limited interaction with
other non-pharmacy staff (i.e., nurses). Collaboration and information shar-
ing between multiple disciplines can improve patient care12; therefore, a
multidisciplinary approach could contribute to greater service successes.

In addition to resilience, a shared purpose is a key driver to the success
of a healthcare team.42 Whilst participants acknowledged the benefits the
clinic provided of acquiring new skills, expanding their career and network-
ing with colleagues, it was their shared purpose for participation that con-
tributed to the team's effectiveness. The key motivator for involvement in
the clinic was to provide humanitarian aid in the health crisis and to be
of benefit to their community. These findings are similar to another qualita-
tive study that investigated health professionals' attitudes towork during an
influenza pandemic.43 Their findings showed that participants had a strong
sense of duty to work and help patients.43 This was a result of their per-
ceived professional responsibility and moral duty to help those in need,
their work ethic, and/or their loyalty to their employers and colleagues.43

Positively, these findings show the importance that health professionals
place on improving healthcare for patients. When establishing new
healthcare teams or service models, it is important to acknowledge the un-
derlying motivators for participation and to use these factors to encourage
teamwork and perseverance to increase the opportunity for success.

4.3. Experiential learning for students

Pharmacy students played a central role in the effective operation of the
COVID-19 vaccination service through the aseptic preparation of the vac-
cines which alleviated the workload pressures placed on the existing phar-
macy service. Student involvement in the clinic was a mutually beneficial
arrangement whereby vaccine production was optimised and students
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were given the opportunity to receive experiential learning in a hospital set-
ting. All pharmacy staff in this study reflected on the benefits of having the
students in the team as away to share knowledge, build skills andmaximise
clinic efficiency. These findings are supported by international studies that
have previously incorporated pharmacy students into vaccination service
initiatives.6,44 The importance of experiential learning for healthcare stu-
dents, including pharmacy students, is widely acknowledged to help facili-
tate their transition from university to real-world practice.45–48 This has
been traditionally difficult to implement, particularly in a hospital setting,
due to the level of organisation, student preparedness and staff resources
required.46 This difficulty was exacerbated during the COVID-19 pandemic
because students had restricted access to healthcare facilities due to lock-
downs and had to undertake online and remote learning activities.49 The
vaccine service was beneficial as it gave students invaluable ‘real-world’
skills in aseptic preparation as well as the ability to work side-by-side
with pharmacy colleagues. This helped students build confidence in their
work within interdisciplinary healthcare teams. Furthermore, the clinic
had the added benefit of integrating students into the health service,
which optimised the delivery of the vaccinations and eliminated the
challenges typically associated with experiential learning.46 This was dem-
onstrated through the expansion of the student's skills pertaining to non-
patient facing roles which has received increased focus in overseas settings
and has been recognised as vital for future pharmacy practice.50 Increased
emphasis has also been placed on education that incorporates pharmaceu-
tical industry and non-clinical pharmacy roles for Bachelor of Pharmacy
students.50,51

Based on the success of incorporating students into the vaccination
service and the recognition of the value of experiential learning in the phar-
macy program, it is vital to consider the expansion of other student-centred
servicemodels. In this study, participants suggested that pharmacy students
could have an expanded role in clinical settings to help consolidatemedica-
tion history taking and reconciliation skills, which can simultaneously
improve their communication with patients and healthcare teams. Ulti-
mately, this calls for better collaboration between university institutions
and teaching hospitals to allow students to be exposed to meaningful learn-
ing that incorporates clinical and non-clinical skills (e.g., aseptic production
and compounding). Optimising the use of pharmacy students into thework-
force will benefit students and help to minimise the challenges of including
experiential learning in the Bachelor of Pharmacy program.Additionally, as
was the case in this study, it can improve the efficiency and delivery of the
healthcare service. Future research and service models should consider ef-
fective incorporation of pharmacy students into their programs to enhance
delivery of healthcare and optimise student learning.

4.4. Limitations

This study investigated the pharmacy team from a single vaccination
clinic and consequently, the findings may not be generalisable or transfer-
rable to other vaccination clinics or settings. However, this was one of the
first major vaccination services in Queensland, Australia, and the service
was used as a model and foundation for other vaccine services across the
State. Consequently, participants were able to provide unique insight into
the enablers, barriers and challenges of implementing the new service
model. It is acknowledged that there is the potential for bias as participants,
particularly students, may have felt obliged to offer socially and/or profes-
sionally desirable responses to the interviewquestions. Student recruitment
was difficult, particularly as this was during the university examination pe-
riod, a busy time for students. While the views presented here may not be
representative of all students that worked in the clinic, the focus of the
study was on the pharmacy team, and saturation was reached without the
need to interview additional students. To minimise the risk of bias and in-
crease rigor and reflexivity of method, it was ensured that interviewers
were experienced pharmacists whowere independent from the vaccination
clinic service and only de-identified transcripts were used for analysis. It is
also acknowledged that due to the dynamic nature of the COVID-19 re-
sponse, participants sentiments towards the clinic could have evolved
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with time and as a result of changes in vaccination policy. To allow for con-
sistency in their responses, all participants were interviewed after they had
completed their role within the clinic.

5. Conclusion

The COVID-19 vaccination service initiative provided a novel and valu-
able opportunity for pharmacists, CAs and students to work collaboratively
in a team and extend their scope of practice. This study highlighted the key
learnings from the service which included the need for adaptive team and
work procedures, clear leadership, team preparedness, a supportive learn-
ing environment and shared purpose. These attributes enabled the phar-
macy team to work within a multidisciplinary service to effectively
acquire, reconstitute and prepare COVID-19 vaccinations and the learnings
were able to guide the development of larger community vaccination
clinics. The service provided an opportunity for students to receive experi-
ential learning in a hospital setting, whilst simultaneously contributing to
improved service efficiencies and enhanced patient care. Attributes for a re-
silient healthcare team and the benefits of experiential learning for phar-
macy undergraduate students were emphasised. Students were able to
translate their learning into practice, build further skills, and develop confi-
dence towards their journey for employment readiness. Participants
expressed their support for future initiatives involving pharmacy students
and staff working together in hospital settings.
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