
Vol:.(1234567890)

International Journal of Clinical Pharmacy (2025) 47:1760–1769
https://doi.org/10.1007/s11096-025-01945-9

RESEARCH ARTICLE

Perspectives of healthcare professionals on the pharmacist’s role 
in delivering vaccinations for patients with cancer: a qualitative study 
using role theory

Kristoffer Johnstone1,2   · Joyce Cooper1,3 · John Smithson1 · Beverley Glass1,4,5

Received: 11 February 2025 / Accepted: 17 May 2025 / Published online: 16 June 2025 
© The Author(s) 2025

Abstract
Background  Vaccination rates for influenza and pneumococcal disease globally remain below targets for patients with cancer. 
Pharmacists already provide vaccinations in the community, highlighting an opportunity to bridge the gap by expanding 
hospital pharmacists scope of practice to deliver vaccinations in outpatient oncology settings.
Aim  To explore the perceptions of multidisciplinary healthcare professionals (HCPs) for the potential expansion of phar-
macists’ role to include a vaccination clinic for patients undergoing cancer treatment.
Method  Semi-structured interviews were conducted with nurses, doctors, and pharmacists who were purposively sampled. 
Data analysis used a deductive coding approach, with data themed against the constructs of Role Theory: ambiguity, conflict, 
overload, identity, overqualification and underqualification.
Results  Nineteen HCPs (6 nurses, 6 doctors, 7 pharmacists) participated. Participants identified the need for improved 
vaccination delivery, but considered this service not currently part of core business in the outpatient oncology setting. Role 
ambiguity was identified regarding which clinicians are ultimately responsible, with medical specialists inferring this to be 
the responsibility of primary care. Pharmacists’ identity was strongly linked to vaccination services in the community, but 
not in hospitals. HCPs thought oncology pharmacists had the knowledge to expand their role to deliver vaccination services. 
Pharmacists, while motivated, identified that adding responsibility could cause overload without appropriate resources.
Conclusion  HCPs supported the inclusion of vaccination administration into the pharmacist’s role and highlighted that an 
appropriately vaccine-trained oncology pharmacist would improve access to vaccines for patients with cancer.
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Impact statements

•	 Role definition and ownership of vaccine delivery are 
essential within the healthcare team to optimise vaccina-
tion rates for patients with cancer.

•	 Health care professionals agree that pharmacists within 
oncology settings have a role in providing vaccination 
services.

•	 Oncology pharmacists believe they have the knowledge 
of vaccines and cancer treatments but would need further 
training to be confident in their role to deliver a vaccine 
service.

•	 A pharmacist-led vaccination clinic in an outpatient 
oncology unit would require adequate resourcing to add 
this service to the core role of pharmacists providing 
cancer-specific pharmacy services.
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Introduction

Patients with cancer frequently have weakened immune 
systems, due to multiple factors such as inflammation, 
reduced bone marrow activity and immune-suppressing 
treatments [1, 2]. These patients, being more susceptible 
to infections, face a heightened risk of complications from 
vaccine-preventable diseases (VPDs) like influenza and 
pneumococcal infections. These infections can lead to 
severe consequences, including hospitalization and even 
death, impacting well-being and incurring healthcare costs 
[3].

Vaccination, the most effective strategy for preventing 
VPDs, serves a dual purpose of preventing infection and 
mitigating the severity of disease in cases where prevention 
has not been achieved. International and National guidelines, 
including the Australian Immunisation Handbook, recom-
mend routine influenza and pneumococcal vaccination for all 
adults, while explicitly highlighting the need for vaccination 
in patients with cancer [4–6]. Despite these recommenda-
tions, vaccination rates in this patient cohort remain low [7] 
due to complex treatment schedules, concerns about vaccine 
safety and efficacy in immunocompromised individuals, and 
limited access to convenient vaccination services [8].

Non-live vaccines such as influenza and pneumococ-
cal are usually safe, although their effectiveness may vary 
depending on the level of immunosuppression and timing 
of administration [9, 10]. As a result, vaccine strategies 
may differ for patients with cancer compared to the healthy 
general adult population [11]. Low vaccination rates in this 
cohort have highlighted the need for increased vaccination 
efforts, creating an opportunity for pharmacists to act by 
increasing access to vaccinations. The trend in high income 
countries, such as USA, UK, Canada, and Australia, has 
been to enable pharmacists’ autonomy in prescribing and 
administering vaccines [12]. A meta-analysis of pharmacist 
involvement in vaccination administration reported a posi-
tive impact on vaccination rates [13].

In recent decades, pharmacists’ roles have expanded 
from traditional dispensing and supply duties to working in 
close collaboration with other healthcare professionals in 
specialised roles and independent prescribing [14]. While 
their value in vaccinating the general public has been well-
established and accepted [15], research is lacking on their 
role in vaccinating high-risk patients, such as patients with 
cancer undergoing treatment. Pharmacist-led clinics have 
demonstrated effectiveness in increasing vaccination rates 
within other vulnerable or high-risk populations such as the 
elderly, or school children with the administration of human 
papilloma virus (HPV) [12, 13, 16]. These clinics have lev-
eraged pharmacists’ expertise in medication management, 

patient education, and immunisation to provide accessible 
and efficient vaccination services [16].

This study employs a Role Theory framework to under-
stand how healthcare professionals perceive the role of phar-
macists in providing vaccination services for patients with 
cancer. This theory was employed to inform how previous 
experiences with pharmacists and pharmacy services would 
impact health professionals’ perspectives of a proposed 
expanded role for pharmacists in the hospital oncology set-
ting and how this aligns with their own professional role in 
caring for patients with cancer [17, 18].

Aim

The aim of our qualitative study was to explore the percep-
tions of multidisciplinary healthcare professional (HCP) 
team of the potential expansion of pharmacists’ role to 
include a vaccination clinic for patients undergoing cancer 
treatment.

Ethics approval

Ethics approval has been granted from Far North Queens-
land ethics committee HREC / /2023/QCH69788 (Apr Ver 
3) – 1628.

Method

This study followed a qualitative exploratory design, with 
data collected using semi-structured interviews, to explore 
health professionals’ perspectives of pharmacists’ role in 
vaccination delivery and Role Theory for data analysis and 
discussion [17]. Interview guide can be found in supple-
mentary material.

To ensure a comprehensive reporting of the study’s find-
ings, the Consolidated Criteria for Reporting Qualitative 
Research (COREQ) guidelines was followed [19].

Study setting and sampling

This study was undertaken in the oncology outpatient unit 
of Cairns Hospital, a large regional hospital in Australia. We 
employed a purposive and subsequent snowballing sampling 
approach for interview recruitment [20–22]. Email invita-
tions were sent to pharmacists, nurses, and doctors who had 
worked in the oncology outpatient unit. Participating staff 
were encouraged to refer colleagues after the interview with-
out disclosing the interview questions. All participants were 
required to be directly involved in patient care in an oncol-
ogy setting, within the past 3 months. Enrolment continued 
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until data saturation was achieved during the interviews with 
no new themes emerging.

Theoretical framework

Role theory framework guiding the analysis of the result-
ing data [17, 23], aligns with previous pharmacy research 
into development and implementation of pharmacy services. 
Role theory posits that individuals within a system occupy 
distinct social positions, each with a set of expectations, such 
as in a hospital setting, where nurses, doctors, patients and 
pharmacists all have a defined role [17, 24]. This allowed us 
to identify potential areas of conflict and opportunities for 
enhanced collaboration [18, 25]. Definitions were developed 
for this study based on existing literature in pharmacy and 
nursing research, with these definitions adapted from the 
work of Brookes et al., Guirguis et al., and Taylor et al., as 
outlined in Table 1 [17, 18, 24, 26].

Data collection

Given the exploratory nature of this study, to gain in-depth 
insights into vaccination practices and the role of pharma-
cists vaccinating patients with cancer, a qualitative approach 
utilising semi-structured interviews was chosen [27]. 
Designed with the Diffusion of Innovation Theory (DOI) as 
the framework [28, 29], the interview guide explored HCPs 
perceptions on the implementation of a pharmacist-led vac-
cination clinic for patients with cancer. The interview guide 
incorporated open-ended questions, and follow-up prompts 
resulting in a rich dataset. Participants during then inter-
views revealed and in fact emphasised the role and inte-
gration of the pharmacists within the healthcare system. To 
take advantage of the richness if the data and to capture the 
nuances of these perspectives, a separate thematic analysis 
was conducted guided by the constructs of Role Theory [17], 
which provided a more pertinent lens with a focus on the 
specific roles and responsibilities of hospital pharmacists 
to deliver vaccinations and improve vaccination rates in 
patients with cancer [30–32].

The primary researcher conducted all interviews between 
February and May 2024, either in-person or via Microsoft 
Teams. Participants provided informed consent prior to the 
interview, and all identifying information besides their pro-
fession was removed during the transcription process.

Data analysis

All interviews were digitally recorded, transcribed ver-
batim and transcripts de-identified. NVivo ™ software 
was used for the thematic analysis of the interview data. 
This iterative process involved several stages: Familiarisa-
tion with data, initial coding, theme development, theme 
review and identifying illustrative quotes [33, 34]. During 
the coding of data against the constructs of the diffusion of 
innovation theory [28], the perceived role of the pharma-
cist emerged as a crucial aspect of the participants experi-
ence with the vaccination of cancer patient in a hospital 
setting.

The analysis then adopted a deductive coding, utilising 
a simplified framework inspired in 1988 by Hardy and 
Conway [17]. The six established themes of role theory; 
ambiguity, conflict, overload, identity, role overqualifi-
cation and role underqualification served as the prede-
termined codes for analysing the transcripts. Secondary 
inductive coding was used for refining analysis to deter-
mine whether there were any additional themes [35].

To ensure rigour of our findings, primary author (KJ) 
conducted thematic analysis on three transcripts, repre-
senting the perspectives of a doctor, nurse, and pharmacist. 
These transcripts were subsequently coded for consistency 
by BG and JC and any discrepancies were resolved by dis-
cussion with all authors until consensus was reached [36]. 
Verbatim quotes were used to strengthen the credibility of 
the findings, and all team members were involved in the 
analysis process to ensure interpretations were grounded 
in the data rather than any preconceived notions [37].

Table 1   Definition of Role Theory [17, 18, 24, 26]

Role theory construct Definition

Role ambiguity Disagreement on role expectation associated with a lack of clarity of those expectations
Role identity Individual’s interpretation of role expectation, that is, position-specific norms identifying the 

attitudes, behaviours and cognitions required and anticipated for a role occupant
Role conflict Focal person perceives existing role expectations as being contradictory or mutually exclusive
Role overload Too many role expectations for the role occupant to complete in the time given and resources
Role underqualification Individual requires more training to successfully perform the given role
Role overqualification Individual's role expectations are less than their education qualifies them to accomplish
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Reflexivity

The research team comprised of KJ, JC, JS and BG, expe-
rienced in qualitative pharmacy research. Reflexivity was 
central, involving conscious awareness and examination of 
our own biases. Through reflexive practices, peer review, 
and critical self-reflection, we aimed to enhance the cred-
ibility. Given our diverse experience including in hospital 
pharmacy (JC), cancer unit staff member (KJ), and com-
munity pharmacy vaccination pilots (BG), a multi-step 
analysis was employed to mitigate bias. A supervised 
pilot interview was conducted to identify potential bias 
and refine the interview questions [38].

Results

Nineteen interviews were conducted with HCPs including 
six doctors (2 haematologists and 4 medical oncologists), 
seven pharmacists, and six nurses. Fifteen interviews were 
held in-person and four were conducted virtually using 
Microsoft Teams™. Interviews ranged from nine to twenty-
six minutes, with an average duration of twelve minutes. 
Participant characteristics are summarised in Table 2.

Participants, although asked about the potential imple-
mentation of a pharmacist-led vaccination clinic often made 
reference to the role of the pharmacist in this clinic with 
the emerging themes mapped against the constructs of Role 

Theory as shown in Table 1 [17] and quotes assigned to 
doctors (D), pharmacists (P) and nurses (N) respectively.

Role ambiguity

Participants reflected on the following two aspects: Who’s 
role is it to be ultimately responsible for vaccinating patients, 
and what is the pharmacist’s role in a cancer unit regarding 
vaccination.

Doctors, who were all specialist oncologists or haema-
tologists, reflected on their role when discussing vaccination 
stating that they relied on General Practitioners (GPs) to be 
responsible for primary health, and thus a patient’s vaccina-
tion needs. Specialists had minimal time with patients and 
prioritised discussing their cancer treatment. They believed 
that GPs are ultimately responsible for patient’s preventa-
tive health needs, but acknowledged that it is not done well, 
while patients are undergoing treatment for cancer.

“GPs think cancer services will be doing it, cancer 
service thinks GP will be doing it. The responsibility 
for who it sits with is often not clear” (D6)

There were comments that having multiple healthcare pro-
fessionals involved in vaccination could cause confusion 
between specialists, GPs, and pharmacists, as to who is 
responsible for vaccination.

“Who is overseeing the vaccinations, who is prescrib-
ing, who is following up? “(D5)

There was some acknowledgement that vaccine administra-
tion is still perceived to be part of the nurse’s core role and 
identity, but the recent changes in pharmacists providing 
vaccination services in community pharmacies have caused 
some discussion around who should perform this role.

“Absolutely it sits better with nurses because they’re 
familiar with IM [intramuscular] administration and 
do it all the time. But pharmacists also do it all the 
time, just something we haven’t been exposed to as a 
hospital pharmacist” (P3)

Role identity

The role of community pharmacists in providing vaccina-
tion services has changed significantly over the past several 
years, especially since COVID-19 [39]. Many participants 
identified that community pharmacists are commonly vacci-
nating the public and this is now a recognised role for phar-
macists, with many acknowledging that they got their own 
flu and COVID vaccination from community pharmacies.

“In terms of pharmacy, you guys [pharmacists] outside 
of hospital are doing COVID and flu vaccine anyway” 
(D2)

Table 2   Participants’ characteristics

Pharmacist Nurse Doctor
N = 7 N = 6 N = 6

Gender
Male 1 – 3
Female 6 6 3
Years of professional practice experience
< 5 1 – –
06-10 2 1 –
11-15 2 – 3
16–20 2 1 1
21–25 – 2 1
26–30 – 1 -
30 + – 1 1
Years of experience in oncology setting
 < 5 3 1 –
06-10 3 3
11-15 1 4 2
16–20 – 1 –
21–25 – – –
26–30 – – 1
> 30 – – –
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“If you are resourced to, I think pharmacists would be 
better than particularly a nurse, because of the knowl-
edge of medications and when a good time to get that 
injection” (D1)

Interviews revealed that the HCPs perceived verifying 
patient vaccination history as a low priority within the can-
cer unit. They explained that they lacked time to conduct 
these assessments and did not consider it a primary role of 
a HCP within the unit.

“In terms of my own practice and experience, I guess 
discussing vaccination for influenza and pneumococ-
cal is not something I tend to actively think about or 
prioritise” (D3)

Role conflict

Traditionally, there has been a clear division of clinical 
roles between doctors and pharmacists [40]. However with 
some apparent overlap in services, skills and increasing 
expanded scope of practice, there is potential for conflict 
or competition between professions [41]. Our participants 
perceived the conflict between professions to be minimal 
and acknowledged that oncology trained pharmacists pos-
sess the necessary skills to manage vaccines. However, 
doctors still felt the need to retain overall decision-making 
authority regarding vaccinations for their patients.

“They’re [patients] at higher risk that needs more 
shared decision making. And there are some prac-
titioners that are quite prescriptive about the who 
and when for things like flu around timing it around 
chemotherapy. But I acknowledge that for the major-
ity for influenza and COVID and pneumococcal 
doesn’t need higher input” (D6)

With the increasing involvement of pharmacists in vaccine 
administration, there may be potential for role conflict with 
nurses, who have historically played a significant role in 
vaccinations [42]. However, in our study, nurses believed 
that pharmacists with their specialised drug knowledge 
and experience managing post-transplant vaccination 
schedules, were well equipped to handle vaccines for 
patients undergoing cancer treatment.

“I am very multi-disciplinary in my nursing, so I 
am very open to each individual role. I feel like you 
guys [pharmacists] know more about vaccines than 
I do.” (N5)

There was also acknowledgement of the progress pharma-
cists have made in expanding their roles into immunisation 
of the general population and the improved acceptance of 
pharmacists undertaking these tasks.

“I think if this had been brought up, maybe 5 years 
ago, there might have been some stepping on toes” 
(P2)

Role overload

Most of the HCPs acknowledged that a pharmacist-led 
vaccine clinic could impact the pharmacist’s role and 
cause a work overload to the pharmacy team. Capturing all 
the patients with cancer that are eligible for vaccination, 
even for just influenza and pneumococcal, was thought to 
be above the current capacity of the oncology pharmacists 
to meet the demand of the service.

“there would have to be a change in the way we do 
things for freeing up of time. You know, within the 
current workload” (D5)

Doctors and pharmacists raised the issue that pharmacists 
are capable of vaccinating, but held concerns for impact on 
“core” pharmacist business of cancer care, which involves 
seeing patients, clinically verifying cancer treatment and 
procuring chemotherapy. Pharmacists play crucial roles in 
oncology units and doctors and pharmacists felt that vac-
cine services was not part of that current core pharmacist 
role in a cancer unit and would be challenging to achieve 
within existing resource allocation.

“As in terms of in-house [pharmacist] vaccination, 
I guess initially I don’t have concerns, I can’t think 
of anyone who would concerns about this unless it 
was impacting on our ability to do our core busi-
ness.” (D3)

Role underqualification

Participants indicated that there is a lack of clarity regard-
ing the specific qualifications required for pharmacists to 
administer vaccinations, who has these qualifications and 
how to identify them. A notable distinction was observed 
between hospital and community pharmacists, reflecting a 
lack of understanding of the scope of vaccination services 
approved for pharmacists in each setting. Despite many 
hospital pharmacists being qualified to give vaccinations 
from undergraduate and post graduate training, these skills 
were not utilised within the hospital setting.

“When you start looking at branching out and 
extending your [pharmacist] scope of practice, you’re 
going to have to be really clear and make sure you 
meet with all stakeholders” (N6)
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Pharmacists had some concerns about the skills required 
in delivering the service with their current experience and 
training.

“Upskilling of certain people to actually administer 
vaccines, we need to upskill” (P3)

There were more concerns around the skills and ability of 
pharmacists to respond to adverse reaction reactions and 
anaphylaxis, when administering vaccines.

“could definitely try and get pharmacists adminis-
ter IM (intra-muscular) medications, it would be the 
aftermath of that. The waiting for 15 minutes and 
monitoring for side effects and allergic reactions and 
how pharmacists then deal with the allergic reac-
tion.” (N5)

Role overqualification

There was negligible mention of pharmacists being over-
qualified to provide vaccinations or this being a poor use 
of their time and skills. Most participants felt that this has 
become the standard role of pharmacists, with the appro-
priate qualifications. Some nurses however felt that phar-
macists had other skills that could be utilised and that the 
task of vaccine administration could be left to them. The 
nurses felt pharmacists could take responsibility of assessing 
the patients, scheduling, and prescribing vaccines and then 
nurses would administer the vaccines.

“I think it rolls into your day-to-day MOSAIQ (elec-
tronic oncology prescribing software) scheduling. I 
think it would add an extra dynamic to your pharmacy 
unit and the nurses give the injections day to day.” 
(N5)

Discussion

Statement of key findings

This study has explored the perspectives of key stakehold-
ers on the role of pharmacists in administering vaccination 
to patients with cancer in an oncology setting at a regional 
Australian hospital. Vaccination rates in patients with can-
cer have been identified to be substandard worldwide [7, 
43, 44], and this study identified that although vaccina-
tion in patients being treated for cancer is considered part 
of primary healthcare and the responsibility of GPs, it is 
acknowledged that this is not often achieved. Oncologists 
and haematologists indicated that GPs were not confident 
with vaccinating patients undergoing treatment for cancer 

without prior approval from a treating specialist, causing 
significant delays to appropriate vaccinations. Doctors and 
nurses working in the oncology unit, thought pharmacists 
had the most up to date knowledge on treatments, immuni-
sation guidelines and could deliver timely vaccinations for 
patients receiving cancer treatment feeling comfortable for 
pharmacists to take ownership of vaccination in this setting.

Our study highlighted that there are different perspectives 
of the roles of community-based pharmacists and hospital-
based oncology pharmacists in respect to delivering vac-
cination services. Doctors and nurses assumed that there 
was different training and qualifications for the two areas 
of pharmacy practice. Participants thought that oncology 
pharmacists had the knowledge of vaccines, but were unsure 
of their level of training or whether they had the skills for 
administering vaccines and managing potential anaphylactic 
reactions. All healthcare professionals acknowledged that 
pharmacists could have an impact on vaccination rates, but 
are currently not adequately resourced to offer this service.

Strengths and limitations

To our knowledge, this is the first qualitative study exam-
ining the pharmacist’s role in vaccination in an oncology 
setting from the perspectives of healthcare professionals. 
Including perspectives from healthcare professionals with 
varying degree of experience in a cancer unit the strength-
ened our findings. Strong methodology with coding on a 
well-established framework with Role Theory, independent 
coding review and discussion, and pilot interview improved 
consistency and removed perceived bias and increase trust-
worthiness of the results.

Limitations included potential volunteer selection bias 
from a single site with a snowballing recruitment method, 
limiting the generalisability of the findings. Despite data 
saturation achieved, a larger sample size and multiple 
sites would be beneficial. Prior knowledge of the primary 
researcher might have influenced responses, leading to an 
overestimate of positive outcomes [45]. However, this was 
minimised by having structured questions, and ongoing 
reflexivity. Additionally, participants who volunteered to 
participate may have had strong opinions to share, which 
could have influenced the data.

Interpretation

The perspectives of healthcare professionals on pharmacists 
vaccinating patients with cancer are shaped by personal and 
professional experiences of both hospital and community 
pharmacists and pharmacy services [24, 46]. Pharmacy is 
adapting to meet the increasing health demands of an aging 
population, which has included primary health screening, 
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vaccine services, medication safety and prescribing [47]. 
Majority of HCPs suggested that the community pharma-
cist’s role is clear in vaccination, but not so for hospital phar-
macists. This is most likely associated with lack of previous 
pharmacist-led vaccine services in hospitals [48], with most 
vaccine clinics run within Australian public hospitals being 
nurse-led [49]. Our study’s findings are further supported 
by a systematic review that identified positive perceptions 
from other healthcare professionals of hospital pharmacy 
services in areas such as medication governance, medica-
tion reconciliation, drug information and safety, but limited 
recognition of pharmacist’s involvement in immunisation 
services [50].

Our study found that while healthcare professionals rec-
ognised the importance of vaccination status for patients 
with cancer, it wasn’t a top priority in the outpatient set-
ting. Challenges identified of ensuring appropriate vacci-
nation for patients starting cancer treatment included time 
constraints, deficient medical records, and unclear vaccine 
requirements. Despite guidelines recommending vaccina-
tion with influenza and pneumococcal for all patients and 
their close contacts [51], our study highlighted that there 
is a lack of ownership for vaccination of patients in the 
oncology and haematology treatment settings. There was 
role ambiguity in determining who was ultimately respon-
sible for ensuring patients would be routinely vaccinated. 
With the haematologists and oncologists’ reliance on GPs 
to provide vaccines, they acknowledged that they are most 
likely not up to date with a patient’s vaccination status, how-
ever this is confounded by the GPs reluctance to vaccinate 
without specialist approval. Literature supports our partici-
pants perspectives with GPs shown not to be comfortable in 
providing vaccines to patients with cancer due to inconsist-
ent recommendations on benefits or safety [52]. This study 
identified potential shortcomings in communication between 
cancer care providers and GPs. Notably, there was evidence 
of limited two-way communication regarding patients’ cur-
rent treatment and vaccination status. This lack of informa-
tion exchange could potentially hinder optimal patient care. 
Effective communication between healthcare professionals 
was found to be crucial for ensuring continuity of care and 
reducing the risk of medication errors or missed preventative 
measures such as vaccinations [53].

Study participants supported hospital pharmacists assum-
ing a vaccination role within the oncology setting. Partici-
pants recognised pharmacists appropriate clinical skills and 
judgement to vaccinate appropriately and accurately docu-
ment. Patients with cancer, face multiple barriers to receive 
appropriate vaccination. Pharmacists in outpatient oncol-
ogy units could address these barriers by providing patient 

education, counselling on vaccine safety and effectiveness 
during treatment in the absence of other healthcare profes-
sional recommendations [54].

Study findings correlate with other pharmacist vaccina-
tion programs, where many pharmacists expressed willing-
ness to vaccinate [55]. All healthcare professionals empha-
sised the need for appropriate training and credentialing for 
pharmacists to provide vaccine services and handle adverse 
events. This aligns with other studies, which found similar 
potential barriers to implementation of pharmacy vaccine 
services [56, 57].

Pharmacists in this study expressed concerns about 
additional workload associated with expanded services. 
While acknowledging their clinical capabilities, they 
emphasised the need for additional resources. Studies 
across the globe highlight the potential benefit of expand-
ing pharmacists’ roles, but also emphasise the importance 
of careful implementation [58, 59]. A study with Cana-
dian pharmacists suggested creating a detailed plan to 
implement expanded practice services to reduce potential 
of overload [60]. Cairns Hospital, a large regional hospi-
tal in northeast Australia that serves a diverse population 
with complex needs. Located in a regional area, it faces 
staff shortages and limited resources compared to metro-
politan centres. This must be considered when introducing 
additional roles to a potentially overburdened pharmacy 
workforce. Actions to overcome barriers to implement 
pharmacist vaccination services should include; pro-
gram co-design that includes input from all stake hold-
ers, emphasises pharmacist training and qualifications and 
previous successful examples of pharmacist-led programs, 
advocate for increasing pharmacist numbers to achieve 
better staff-to-patient rations, streamlining workflows 
to improve efficiencies and reduce burden on staff and 
incentivise pharmacist participation with some form of 
remuneration.

Further research

Future research should explore the generalisability of these 
findings by including a larger sample size across multiple 
cancer centres. Investigating the perspectives of consumers 
and primary care physicians of vaccination responsibilities 
would also provide a more comprehensive understanding 
of the current landscape. Additionally, implementing a 
pilot program to expand pharmacists’ roles in cancer units 
to include vaccinations is warranted to evaluate the impact 
on vaccination rates and patient outcomes.



1767International Journal of Clinical Pharmacy (2025) 47:1760–1769	

Conclusion

Despite recognising the role of community pharmacists in 
vaccination services, HCPs lacked a clear understanding of 
the specific roles and capabilities of hospital pharmacists 
in providing vaccination services to patients with cancer. 
This uncertainty, coupled with time constraints for spe-
cialists, contributes to a reliance on GPs, who may feel 
ill-equipped to vaccinate patients undergoing cancer treat-
ment. Our findings suggest that hospital pharmacists, with 
their existing expertise, could play a role in addressing 
this gap and improving vaccination rates among patients 
with cancer.

Supplementary Information  The online version contains sup-
plementary material available at https://​doi.​org/​10.​1007/​
s11096-​025-​01945-9.

Funding  Open Access funding enabled and organized by CAUL and 
its Member Institutions. No specific funding was received.

Conflicts of interest  The authors have no conflicts of interest to de-
clare.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 Seo SK, Liu C, Dadwal SS. Infectious disease complications in 
patients with cancer. Crit Care Clin. 2021;37(1):69–84. https://​
doi.​org/​10.​1016/j.​ccc.​2020.​09.​001.

	 2.	 Abdel-Rahman O. Influenza and pneumonia-attributed deaths 
among cancer patients in the United States; a population-based 
study. Expert Rev Respir Med. 2021;15(3):393–401. https://​doi.​
org/​10.​1080/​17476​348.​2021.​18422​03.

	 3.	 Kolobova I, Nyaku MK, Karakusevic A, et al. Burden of vaccine-
preventable diseases among at-risk adult populations in the US. 
Hum Vaccin Immunother. 2022;18(5):2054602. https://​doi.​org/​
10.​1080/​21645​515.​2022.​20546​02.

	 4.	 Kazi B, Talukdar Z, Schriefer J. Quality improvement interven-
tions to enhance vaccine uptake in cancer patients: a systematic 
review. J Healthc Qual. 2024;46(2):81–94. https://​doi.​org/​10.​
1097/​JHQ.​00000​00000​000422.

	 5.	 Centers for Disease Control and Prevention (CDC). Recom-
mended adult immunization schedules for the United States. 2020. 
https://​www.​cdc.​gov/​vacci​nes/​sched​ules/​downl​oads/​adult/​adult-​
combi​ned-​sched​ule.​pdf. Accessed 09 Mar 2024.

	 6.	 Australian Technical Advisory Group on Immunisation (ATAGI). 
Australian immunisation handbook. Australian Government 

Department of Health and Aged Care, Canberra. 2022. https://​
immun​isati​onhan​dbook.​health.​gov.​au/. Accessed 09 Mar 2024

	 7.	 Dyda A, Karki S, Hayen A, et al. Influenza and pneumococcal vac-
cination in Australian adults: a systematic review of coverage and 
factors associated with uptake. BMC Infect Dis. 2016;16(1):515. 
https://​doi.​org/​10.​1186/​s12879-​016-​1820-8.

	 8.	 Galagali PM, Kinikar AA, Kumar VS. Vaccine hesitancy: obsta-
cles and challenges. Curr Pediatr Rep. 2022;10(4):241–8. https://​
doi.​org/​10.​1007/​s40124-​022-​00278-9.

	 9.	 Rubin LG, Levin MJ, Ljungman P, et al. 2013 IDSA clinical prac-
tice guideline for vaccination of the immunocompromised host. 
Clin Infect Dis. 2014;58(3):309–18. https://​doi.​org/​10.​1093/​cid/​
cit816.

	10.	 Wumkes ML, van der Velden AM, Los M, et al. Serum anti-
body response to influenza virus vaccination during chemo-
therapy treatment in adult patients with solid tumours. Vaccine. 
2013;31(52):6177–84. https://​doi.​org/​10.​1016/j.​vacci​ne.​2013.​10.​
053.

	11.	 Kamboj M, Bohlke K, Baptiste DM, et al. Vaccination of adults 
with cancer: ASCO guideline. J Clin Oncol. 2024;42(14):1699–
721. https://​doi.​org/​10.​1200/​JCO.​24.​00032.

	12.	 Deslandes R, Evans A, Baker S, et al. Community pharmacists at 
the heart of public health: a longitudinal evaluation of the com-
munity pharmacy influenza vaccination service. Res Social Adm 
Pharm. 2020;16(4):497–502. https://​doi.​org/​10.​1016/j.​sapha​rm.​
2019.​06.​016.

	13.	 Rahim MHA, Dom SHM, Hamzah MSR, et al. Impact of phar-
macist interventions on immunisation uptake: a systematic review 
and meta-analysis. J Pharm Policy Pract. 2024;17(1):2285955. 
https://​doi.​org/​10.​1080/​20523​211.​2023.​22859​55.

	14.	 Bush PW, Daniels R. Health care systems and transitions of care: 
implication on interdisciplinary pharmacy services. N C Med J. 
2017;78(3):177–80. https://​doi.​org/​10.​18043/​ncm.​78.3.​177.

	15.	 Blouin RA, Adams ML. The role of the pharmacist in health care: 
expanding and evolving. N C Med J. 2017;78(3):165–7. https://​
doi.​org/​10.​18043/​ncm.​78.3.​165.

	16.	 Cebollero J, Walton SM, Cavendish L, et al. Evaluation of human 
papillomavirus vaccination after pharmacist-led intervention: a 
pilot project in an ambulatory clinic at a large academic urban 
medical center. Public Health Rep. 2020;135(3):313–21. https://​
doi.​org/​10.​1177/​00333​54920​914340.

	17.	 Hardy ME, Conway ME. Role theory: Perspectives for Health 
Professionals. New York: Appleton & Lange; 1988.

	18.	 Taylor S, Cairns A, Glass B. Role theory: a framework to explore 
health professional perceptions of expanding rural community 
pharmacists’ role. Pharmacy (Basel). 2020;8(3):1–13. https://​doi.​
org/​10.​3390/​pharm​acy80​30161.

	19.	 Tong A, Sainsbury P, 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(6):349–57. 
https://​doi.​org/​10.​1093/​intqhc/​mzm042.

	20.	 Parker C, Scott S, Geddes A. Snowball sampling. London: SAGE 
Research Methods Foundations; 2019. https://​doi.​org/​10.​4135/​
97815​26421​03683​1710.

	21.	 Palinkas LA, Horwitz SM, Green CA, et al. Purposeful sampling 
for qualitative data collection and analysis in mixed method imple-
mentation research. Adm Policy Ment Health. 2015;42(5):533–44. 
https://​doi.​org/​10.​1007/​s10488-​013-​0528-y.

	22.	 Queensland Government DoH. Cairns Hospital - Facility perfor-
mance Queensland Government 2024. https://​www.​perfo​rmance.​
health.​qld.​gov.​au/​view-​perfo​rmance-​by-​facil​ity/​hospi​tals/​cairns. 
Accessed 12 Nov 2024.

	23.	 Goncalves JR, Santos JF, Bergarno MA, et al. Long-term care 
professionals’ views on pharmacists: a qualitative study using role 
theory. Int J Clin Pharm. 2023;45(1):97–107. https://​doi.​org/​10.​
1007/​s11096-​022-​01482-9.

https://doi.org/s11096-025-01945-9
https://doi.org/s11096-025-01945-9
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.ccc.2020.09.001
https://doi.org/10.1016/j.ccc.2020.09.001
https://doi.org/10.1080/17476348.2021.1842203
https://doi.org/10.1080/17476348.2021.1842203
https://doi.org/10.1080/21645515.2022.2054602
https://doi.org/10.1080/21645515.2022.2054602
https://doi.org/10.1097/JHQ.0000000000000422
https://doi.org/10.1097/JHQ.0000000000000422
https://www.cdc.gov/vaccines/schedules/downloads/adult/adult-combined-schedule.pdf
https://www.cdc.gov/vaccines/schedules/downloads/adult/adult-combined-schedule.pdf
https://immunisationhandbook.health.gov.au/
https://immunisationhandbook.health.gov.au/
https://doi.org/10.1186/s12879-016-1820-8
https://doi.org/10.1007/s40124-022-00278-9
https://doi.org/10.1007/s40124-022-00278-9
https://doi.org/10.1093/cid/cit816
https://doi.org/10.1093/cid/cit816
https://doi.org/10.1016/j.vaccine.2013.10.053
https://doi.org/10.1016/j.vaccine.2013.10.053
https://doi.org/10.1200/JCO.24.00032
https://doi.org/10.1016/j.sapharm.2019.06.016
https://doi.org/10.1016/j.sapharm.2019.06.016
https://doi.org/10.1080/20523211.2023.2285955
https://doi.org/10.18043/ncm.78.3.177
https://doi.org/10.18043/ncm.78.3.165
https://doi.org/10.18043/ncm.78.3.165
https://doi.org/10.1177/0033354920914340
https://doi.org/10.1177/0033354920914340
https://doi.org/10.3390/pharmacy8030161
https://doi.org/10.3390/pharmacy8030161
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.4135/9781526421036831710
https://doi.org/10.4135/9781526421036831710
https://doi.org/10.1007/s10488-013-0528-y
https://www.performance.health.qld.gov.au/view-performance-by-facility/hospitals/cairns
https://www.performance.health.qld.gov.au/view-performance-by-facility/hospitals/cairns
https://doi.org/10.1007/s11096-022-01482-9
https://doi.org/10.1007/s11096-022-01482-9


1768	 International Journal of Clinical Pharmacy (2025) 47:1760–1769

	24.	 Guirguis LM, Chewning BA. Role theory: literature review and 
implications for patient-pharmacist interactions. Res Soc Adm 
Pharm. 2005;1(4):483–507.

	25.	 Li W, Lin G, Xu A, et al. Role ambiguity and role conflict and 
their influence on responsibility of clinical pharmacists in China. 
Int J Clin Pharm. 2020;42(3):879–86. https://​doi.​org/​10.​1007/​
s11096-​020-​01053-w.

	26.	 Brookes K, Davidson PM, Daly J, et al. Role theory: a framework 
to investigate the community nurse role in contemporary health 
care systems. Contemp Nurse. 2007;25(1–2):146–55.

	27.	 Jamshed S. Qualitative research method-interviewing and obser-
vation. J Basic Clin Pharm. 2014;5(4):87–8. https://​doi.​org/​10.​
4103/​0976-​0105.​141942.

	28.	 Johnstone K, Cooper, J. Smithson, J. et al. Multidisciplinary 
perspective on a pharmacist-led vaccination clinica in a regional 
cancer care setting: a qualitative study. [Manuscript submitted for 
publication] 2025  https://​libgu​ides.​jcu.​edu.​au/​apa/​own-​work.

	29.	 Rogers EM. Diffusion of innovations. 5th ed. New York: Free 
Press; 2003.

	30.	 McGrath C, Palmgren PJ, Liljedahl M. Twelve tips for conducting 
qualitative research interviews. Med Teach. 2019;41(9):1002–6. 
https://​doi.​org/​10.​1080/​01421​59X.​2018.​14971​49.

	31.	 Limbu YB, Gautam RK, Pham L. The health belief model applied 
to COVID-19 vaccine hesitancy: a systematic review. Vaccines. 
2022;10(6):973. https://​doi.​org/​10.​3390/​vacci​nes10​060973.

	32.	 Rogers EM, Singhal A, Quinlan MM. Diffusion of innovations. 
An integrated approach to communication theory and research. 
Routledge: Milton Park; 2014. p. 432–48.

	33.	 Delahunt MMB. Doing a thematic analysis: a practical, step-by-
step guide for learning and teaching scholars. All Ireland J Teach 
Learn Higher Educ. 2017. https://​doi.​org/​10.​62707/​aishej.​v9i3.​
335.

	34.	 Braun V, Clarke V. What can “thematic analysis” offer health 
and wellbeing researchers? Int J Qual Stud Health Well-being. 
2014;9:26152. https://​doi.​org/​10.​3402/​qhw.​v9.​26152.

	35.	 Fereday J, Muir-Cochrane E. Demonstrating rigor using thematic 
analysis: a hybrid approach of inductive and deductive coding and 
theme development. Int J Qual Methods. 2006;5(1):80–92.

	36.	 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(1):117. https://​doi.​
org/​10.​1186/​1471-​2288-​13-​117.

	37.	 Das MK. An introduction to qualitative and mixed methods study 
designs in health research. Indian Pediatr. 2022;59(5):416–23.

	38.	 Malmqvist J, Hellberg K, Möllås G, et al. Conducting the pilot 
study: A neglected part of the research process? Methodologi-
cal findings supporting the importance of piloting in qualitative 
research studies. Int J Qual Methods. 2019;18:1609406919878341. 
https://​doi.​org/​10.​1177/​16094​06919​878341.

	39.	 Hart B. The evolving role of Australian community pharmacists 
in vaccination: challenges and opportunities. Microbiol Aust. 
2024;45(4):201–4. https://​doi.​org/​10.​1071/​MA240​55.

	40.	 Bryant LJM, Coster G, Gamble GD, et al. General practition-
ers’ and pharmacists’ perceptions of the role of community phar-
macists in delivering clinical services. Res Soc Adm Pharmacy. 
2009;5(4):347–62. https://​doi.​org/​10.​1016/j.​sapha​rm.​2009.​01.​
002.

	41.	 Bradley F, Ashcroft DM, Crossley N. Negotiating inter-profes-
sional interaction: playing the general practitioner-pharmacist 
game. Sociol Health Illn. 2018;40(3):426–44. https://​doi.​org/​10.​
1111/​1467-​9566.​12656.

	42.	 Di Castri AM, Halperin DM, Ye L, et al. Healthcare provider 
awareness, attitudes, beliefs, and behaviors regarding the role 
of pharmacists as immunizers. Hum Vaccin Immunother. 

2022;18(7):2147356. https://​doi.​org/​10.​1080/​21645​515.​2022.​
21473​56.

	43.	 O’Halloran AC, Lu PJ, Williams WW, et al. Influenza Vaccination 
coverage among people with high-risk conditions in the U.S. Am 
J Prev Med. 2016;50(1):e15–26. https://​doi.​org/​10.​1016/j.​amepre.​
2015.​06.​008.

	44.	 European Centre for Disease Prevention and Control (ECDC). 
Seasonal influenza vaccination and antiviral use in EU/EEA Mem-
ber States – overview of vaccine recommendations for 2017–2018 
and vaccination coverage rates for 2015–2016 and 2016–2017 
influenza seasons. Stockholm ECDC2018 November 2018.

	45.	 McCambridge J, Witton J, Elbourne DR. Systematic review of the 
Hawthorne effect: new concepts are needed to study research par-
ticipation effects. J Clin Epidemiol. 2014;67(3):267–77. https://​
doi.​org/​10.​1016/j.​jclin​epi.​2013.​08.​015.

	46.	 Lech LVJ, Husted GR, Almarsdottír AB, et al. Hospital and com-
munity pharmacists’ views of and perspectives on the establish-
ment of an intraprofessional collaboration in the transition of care 
for newly discharged patients. Innov Pharmacy. 2020;11(3):4. 
https://​doi.​org/​10.​24926/​iip.​v11i3.​2440.

	47.	 Dineen-Griffin S, Benrimoj SI, Garcia-Cardenas V. Primary health 
care policy and vision for community pharmacy and pharmacists 
in Australia. Pharm Pract (Granada). 2020;18(2):1967. https://​doi.​
org/​10.​18549/​Pharm​Pract.​2020.2.​1967.

	48.	 Patel C, Vette K, Dalton L, et al. Assessment of the first 5 years 
of pharmacist-administered vaccinations in Australia: learn-
ings to inform expansion of services. Public Health Res Pract. 
2024;34(3):e3432420. https://​doi.​org/​10.​17061/​phrp3​432420.

	49.	 National Centre for Immunisation Research and Surveillance Aus-
tralia (NCIRS). Specialist immunisation services. 2024. https://​
ncirs.​org.​au/​health-​profe​ssion​als/​speci​alist-​immun​isati​on-​servi​
ces. Accessed 14 Jan 2025.

	50.	 Lee KMK, Page A, Kim S, et al. Perceptions and expectations of 
health professionals regarding hospital pharmacy services and the 
roles of hospital pharmacists: a qualitative systematic review and 
meta-synthesis. Explor Res Clin Soc Pharm. 2023;10: 100264. 
https://​doi.​org/​10.​1016/j.​rcsop.​2023.​100264.

	51.	 Price SA, Podczervinski S, MacLeod K, et al. Understanding 
influenza vaccination rates and reasons for refusal in caregivers 
and household contacts of cancer patients. Am J Infect Control. 
2019;47(4):468–70.

	52.	 Loubet P, Kerneis S, Groh M, et al. Attitude, knowledge and fac-
tors associated with influenza and pneumococcal vaccine uptake 
in a large cohort of patients with secondary immune deficiency. 
Vaccine. 2015;33(31):3703–8. https://​doi.​org/​10.​1016/j.​vacci​ne.​
2015.​06.​012.

	53.	 Timmins L, Kern LM, O’Malley AS, et al. Communication gaps 
persist between primary care and specialist physicians. Ann Fam 
Med. 2022;20(4):343–7. https://​doi.​org/​10.​1370/​afm.​2781.

	54.	 Johnstone K, Smithson J, Cooper J, et al. Scoping the barriers to 
influenza and pneumococcal vaccinations from the perspectives 
of patients with cancer: Is there a role for the pharmacist? J Phar-
macy Pract Res. 2024;55(1):1–15. https://​doi.​org/​10.​1002/​jppr.​
1940.

	55.	 Teo CY, Yaw XE, Kum YL, et al. Pharmacists’ perceived barriers 
and facilitators as immunisers: mapping COM‐B model to sup-
port intervention development. JACCP J Am Coll Clin Pharmacy. 
2023;7(1):55–74. https://​doi.​org/​10.​1002/​jac5.​1893.

	56.	 Kummer GL, Foushee LL. Description of the characteris-
tics of pharmacist-based immunization services in North 
Carolina: results of a pharmacist survey. J Am Pharm Assoc. 
2008;48(6):744–51. https://​doi.​org/​10.​1331/​JAPhA.​2008.​07080.

	57.	 Srivastav A, Black CL, Lutz CS, et al. US clinicians’ and phar-
macists’ reported barriers to implementation of the Standards 

https://doi.org/10.1007/s11096-020-01053-w
https://doi.org/10.1007/s11096-020-01053-w
https://doi.org/10.4103/0976-0105.141942
https://doi.org/10.4103/0976-0105.141942
https://libguides.jcu.edu.au/apa/own-work
https://doi.org/10.1080/0142159X.2018.1497149
https://doi.org/10.3390/vaccines10060973
https://doi.org/10.62707/aishej.v9i3.335
https://doi.org/10.62707/aishej.v9i3.335
https://doi.org/10.3402/qhw.v9.26152
https://doi.org/10.1186/1471-2288-13-117
https://doi.org/10.1186/1471-2288-13-117
https://doi.org/10.1177/1609406919878341
https://doi.org/10.1071/MA24055
https://doi.org/10.1016/j.sapharm.2009.01.002
https://doi.org/10.1016/j.sapharm.2009.01.002
https://doi.org/10.1111/1467-9566.12656
https://doi.org/10.1111/1467-9566.12656
https://doi.org/10.1080/21645515.2022.2147356
https://doi.org/10.1080/21645515.2022.2147356
https://doi.org/10.1016/j.amepre.2015.06.008
https://doi.org/10.1016/j.amepre.2015.06.008
https://doi.org/10.1016/j.jclinepi.2013.08.015
https://doi.org/10.1016/j.jclinepi.2013.08.015
https://doi.org/10.24926/iip.v11i3.2440
https://doi.org/10.18549/PharmPract.2020.2.1967
https://doi.org/10.18549/PharmPract.2020.2.1967
https://doi.org/10.17061/phrp3432420
https://ncirs.org.au/health-professionals/specialist-immunisation-services
https://ncirs.org.au/health-professionals/specialist-immunisation-services
https://ncirs.org.au/health-professionals/specialist-immunisation-services
https://doi.org/10.1016/j.rcsop.2023.100264
https://doi.org/10.1016/j.vaccine.2015.06.012
https://doi.org/10.1016/j.vaccine.2015.06.012
https://doi.org/10.1370/afm.2781
https://doi.org/10.1002/jppr.1940
https://doi.org/10.1002/jppr.1940
https://doi.org/10.1002/jac5.1893
https://doi.org/10.1331/JAPhA.2008.07080


1769International Journal of Clinical Pharmacy (2025) 47:1760–1769	

for adult immunization practice. Vaccine. 2018;36(45):6772–81. 
https://​doi.​org/​10.​1016/j.​vacci​ne.​2018.​09.​024.

	58.	 Taylor S, Cairns A, Glass B. Systematic review of expanded 
practice in rural community pharmacy. J Pharmacy Pract Res. 
2019;49(6):585–600. https://​doi.​org/​10.​1002/​jppr.​1619.

	59.	 Austin Z, Gregory P. Learning Needs of Pharmacists for an Evolv-
ing Scope of Practice. Pharmacy. 2019;7(4):140. https://​doi.​org/​
10.​3390/​pharm​acy70​40140.

	60.	 Rosenthal MM, Austin Z, Tsuyuki RT. Barriers to pharmacy prac-
tice change: Is it our nature or nurture? Los Angeles, CA: SAGE 
Publications; 2016. p. 317–9.

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1016/j.vaccine.2018.09.024
https://doi.org/10.1002/jppr.1619
https://doi.org/10.3390/pharmacy7040140
https://doi.org/10.3390/pharmacy7040140

	Perspectives of healthcare professionals on the pharmacist’s role in delivering vaccinations for patients with cancer: a qualitative study using role theory
	Abstract
	Background 
	Aim 
	Method 
	Results 
	Conclusion 

	Impact statements
	Introduction
	Aim
	Ethics approval

	Method
	Study setting and sampling
	Theoretical framework
	Data collection
	Data analysis
	Reflexivity

	Results
	Role ambiguity
	Role identity
	Role conflict
	Role overload
	Role underqualification
	Role overqualification

	Discussion
	Statement of key findings
	Strengths and limitations
	Interpretation

	Further research
	Conclusion
	References




