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ABSTRACT ARTICLE HISTORY
Background: Vaccines are effective biological interventions which Received 31 May 2022
reduce health burdens and protect healthcare providers from Accepted 21 July 2022
vaccine-preventable diseases. However, there are concerns about
varying levels of vaccination coverage of influenza and COVID-19
vaccines among those working in healthcare. The aim of this
study was to identify barriers and facilitators to COVID-19 and
influenza vaccinations among healthcare providers and trainees
using the Theoretical Domains Framework (TDF).

Methods: Semi-structured interviews (n = 18) were carried out with
healthcare providers and trainees in Canada. A thematic analysis
approach was used to code interview transcripts and match
findings to TDF domains and broader categories.

Results: Three overarching themes were generated from six TDF
domains and three inductively generated categories: (1) making
informed health decisions with an added responsibility to protect
oneself and patients; (2) a pro-vaccine social network, widespread
accessibility, and pursuing a sense of normalcy; and (3) seeking a
more nuanced, respectful, and calculated approach to vaccine
communication and policy implementation.

Conclusion: These findings help to identify factors associated with
influenza and COVID-19 vaccine uptake among individuals in the
healthcare field. Addressing these factors may improve healthcare
provider sentiments surrounding vaccines, lead to better patient
education, and increased uptake of vaccinations with the
potential for seasonal booster doses.
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1. Introduction

Vaccines are one of the most effective interventions in reducing mortality, improving
health outcomes, and reducing economic burdens associated with infectious diseases
(Andre et al., 2008; Rodrigues & Plotkin, 2020). They protect healthcare providers
(HCPs) from public and occupational exposure to vaccine-preventable diseases, reduce
susceptibility to hospital-acquired infection, lower disease severity, support healthcare
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infrastructure, and protect the patients they serve (Lauring et al., 2022; Maltezou et al.,
2019). However, evidence suggests providers may adopt misconceptions about vaccines,
and some are reluctant or delay receiving COVID-19 and influenza vaccines despite rec-
ommendations and accessibility through their workplaces (Dubé et al., 2013; Hollmeyer
et al., 2009; Sallam, 2021; Shekhar et al., 2021). A systematic review of global COVID-19
vaccine intentions during the COVID-19 pandemic revealed varying levels of self-
reported intentions among nurses (40-63%), healthcare workers (28-77%), and
doctors and trainees (62-78%) (Sallam, 2021). Although intentions were poorer,
studies conducted later during the pandemic revealed high COVID-19 vaccine uptake
(Green-Mckenzie et al., 2021; Kim et al., 2021), suggesting health campaigns, organiz-
ational policies, and vaccine mandates were effective at increasing coverage (Schumacher
et al.,, 2021). Despite this intended positive outcome, some HCPs report concerns about
COVID-19 vaccines (Kim et al., 2021), and many studies point to low influenza vaccine
coverage among providers (Dubé et al., 2014; Genovese et al., 2019; Lam et al., 2010; To
et al., 2016) indicating vaccine campaigns and interventions can be further improved.
This hesitancy indicates potential gaps in the application of behavioural interventions
and current vaccine-related communication.

Vaccine hesitancy is defined as a refusal or delay in the acceptance of vaccines when
vaccination services and recommended vaccination schedules are available (Dubé et al.,
2013). Overcoming hesitancy within HCPs is a significant public and occupational health
concern particularly because providers are often the preferred source of information for
patients discussing vaccination, and widespread vaccine acceptance among providers
may enhance vaccination coverage within the public (Dubé et al., 2013; Latkin et al,,
2021; Maltezou et al.,, 2019; Ogilvie et al., 2021). A review of studies on uptake of
influenza vaccines found healthcare workers primarily get vaccinated for their own
benefit (vs. protecting patients) (Dubé et al., 2014). Moreover, HCPs” knowledge and atti-
tudes are strong determinants of vaccine acceptance and predict intentions to rec-
ommend vaccines to patients (Clark, Cowan, & Wortley, 2009; Zimmerman et al,
1997). However, most behavioural science and health communication research on
COVID-19 vaccines among HCPs is quantitative (Green-Mckenzie et al., 2021; Kim
et al,, 2021). Some researchers have investigated both COVID-19 and influenza vaccines
as a topic of interest, and these have also been quantitative (Grochowska et al., 2021;
Kwok et al., 2021) and focus on vaccination in the context of the COVID-19 pandemic
(Di Giuseppe et al., 2021; Gagneux-Brunon et al., 2021; Silva, Bratberg, & Lemay, 2021).
To our knowledge, no such study to date has used qualitative methods to compare atti-
tudes and behaviours concerning COVID-19 and influenza vaccines among HCPs.
Qualitative methods complement quantitative research by answering questions which
quantitative approaches cannot reach, contributing to our understanding of different
perspectives in healthcare, and generate data on beliefs and behaviour which can guide
policy actions (Green & Thorogood, 2018; Pope & Mays, 1995). There is need for quali-
tative research to explore potential factors driving COVID-19 and influenza vaccine
acceptance among providers who are susceptible to exposure and transmission of
these viruses.

The purpose of this study was to conduct semi-structured interviews with Canadian
HCPs of different professions to identify which barriers and facilitators influence
COVID-19 and influenza vaccine uptake among this group, offer a cross-comparison
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between how providers perceive influenza and COVID-19 vaccines, and outline rec-
ommendations for effective health communication to HCPs. Vaccine uptake is a
vaccine-, context — and profession-specific issue (Maltezou et al., 2019), and this research
aims to contribute to the current available evidence by sharing detailed insights on
enhancing vaccine acceptance and uptake within this population.

2, Methods
2.1. Study design

This research used a qualitative description design with one-on-one semi-structured
interviews to understand the worldviews and perspectives of HCPs and trainees (Brad-
shaw, Atkinson, & Doody, 2017). All authors come from a public health or epidemiology
background and have been involved in disease prevention and health promotion initiat-
ives and research. Two co-authors have expertise in health behaviours, and four have
been involved in COVID-19 vaccine initiatives and health communication. The report-
ing guidelines under the Standards for Reporting Qualitative Research were followed
(O’Brien et al., 2014).

2.2. Framework

The Theoretical Domains Framework (TDF) aims to understand the context of behav-
iour and was selected to allow this research to more easily be translated into practice.
The TDF was originally formed from 128 constructs and 33 behaviour change theories
and synthesized into 14 theoretical domains and informs interventions to bring about
behaviour change (Cane, O’Connor, & Michie, 2012). The framework has been
applied to understand barriers and facilitators for various implementation problems
and health-related behaviours (Cane et al., 2012; Griffiths, Naughton, & Brown, 2021;
Kirk et al., 2016). Previous research investigating vaccine hesitancy and uptake have suc-
cessfully used the TDF to guide their research exploring vaccine hesitancy and uptake
(Gallant et al., 2021; Griffith, Marani, & Monkman, 2021; Williams et al., 2020). To
our knowledge, this is the first study of its kind to apply it to the HCP population and
exploring multiple vaccines.

2.3. Ethics

Ethical approval was granted by the Research Ethics Board at the University of Guelph
(REB#21-10-024). An electronic copy of the consent form was shared with participants
at least two days prior to the scheduled interview date and discussed by the interviewer at
the beginning of the interview with all participants.

2.4. Participants

Participants were recruited across two groups: HCPs and trainees (i.e. medical students,
nursing students). For the sake of this study, we use Statistics Canada’s definition for a
HCP which is ‘a health professional that a person sees or talks to when they need care
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or advice about their health’ (Statistics Canada, 2019). Individuals were required to meet
the following inclusion criteria to participate: be an active or retired HCP or a student in
a healthcare field, a resident of Canada, able to give informed consent, 18 years old or
older, and English-speaking. All participants were compensated with a $20 e-transfer
for their time.

Purposive and snowball sampling approaches were used for this study. Recruitment
was achieved using 3 strategies: (a) social media (i.e. LinkedIn, Facebook, Twitter)
posts via the Canadian Public Health Association (CPHA) networks, (b) CPHA’s e-news-
letter, and (c) reaching out to AT’s personal contacts and sharing the recruitment poster
within their networks. Data collection continued until no further individuals contacted
the research team for interest in participating in the study. Data saturation was obtained
in some professions and not among others, and this is discussed in our limitations.

2.5. Procedure

One-on-one semi-structured interviews were conducted via telephone between Febru-
ary-March 2022. Interviews were conducted following the approval of the third
COVID-19 vaccine dose for adults across Canada in December 2021 (Public Health
Agency of Canada, 2022). The interview guide provided in the Appendix was adapted
from a previously published study which successfully applied the TDF in qualitative
research (Kirk et al., 2016), and questions were reframed to fit the topics of interest in
our study. Additional factors of interest were included such as cultural norms, trust in
government, and reputation of vaccines based on conversations with HCPs and public
health experts as being potentially relevant in one’s decision to be vaccinated.

We explored trainees’ and HCPs’ attitudes, beliefs, and perspectives toward COVID-19
and influenza vaccine uptake. Both vaccines were included in our investigation to compare
perceived similarities and differences to barriers of receiving a vaccine. The interview guide
consisted of 18 questions (e.g. How familiar are you with COVID-19 and influenza vac-
cines? Does the accessibility of a vaccine impact you in wanting to get or not to get vacci-
nated?) and focused on the domains outlined in the TDF. No demographic factors were
collected from participants besides gender identity and primary profession. All questions
were reviewed by members of the research team and pilot tested by five individuals. This
process resulted in questions being rephrased, deleted, added, and merged. Interviews
lasted approximately 30 min on average and ranged between 16-56 min.

2.6. Analysis

All interviews were audio recorded, transcribed verbatim, deidentified, and participants
were assigned pseudonyms. Thematic analysis was conducted from a contextual con-
structionism epistemological position (Braun & Clarke, 2006; Madill, Jordan, &
Shirley, 2000). We employed a semantic approach by matching findings to TDF
domains and taking a more deductive approach to coding. A list of all codes and their
descriptions are provided in the Appendix. Underlying belief statements were identified,
and overarching themes were generated from these codes. Some domains did not fit any
themes, especially when participants showed no evidence of specific beliefs influencing
vaccine uptake. Participants’ audio recordings were revisited by AT to ensure themes
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were supported by the data and to consider inflections, emphasis on words, emotions,
and pauses.

Triangulation was also employed. Peer debriefing and discussions between researchers
were conducted throughout the analysis to generate richer interpretations of data,
promote reflexivity, and enhance collaboration. Furthermore, member checking was
conducted to increase trustworthiness where participants were invited to provide feed-
back on the main findings.

Analysis was conducted using NVivo Release 1.6.1 qualitative analysis software (QSR
International, Doncaster, Australia). All steps were completed by AT and reviewed by MM
and IY. Sub-themes and themes were revised through discussion between the research team.

3. Results

Eighteen HCPs and trainees participated in semi-structured interviews. All participants
interviewed were vaccinated against COVID-19. Only one individual did not receive
their COVID-19 vaccine booster (i.e. third dose) or their influenza vaccination
(Table 1). During these interviews, most participants expressed favourable intentions
toward the COVID-19 and influenza vaccines. Some participants’ intentions to get the
COVID-19 vaccine did not change even if they had a COVID-19 infection during the
pandemic. Participant characteristics are presented in Table 1.

During thematic analysis, several predominant domains from the TDF were identified
to be important factors which influenced vaccine uptake. These included: (1) knowledge,
(2) environmental context and resources, (3) social influences, (4) beliefs about conse-
quences, (5) professional role and identity, and (6) emotion. Three additional constructs
were found to be salient and recurring: (1) government and public health, (2) cultural
and societal factors, and (3) skepticism of pharmaceutical companies. Sub-themes and

Table 1. Participant characteristics and immunization status of healthcare providers and trainees who
participated in one-on-one semi-structured interviews exploring barriers to vaccine uptake (n=18).

Immunization

Pseudonym Gender Primary profession Influenza COVID-19

Alejandra Female Medical Student Yes Yes; 3 doses
Claire Female Registered Nurse Yes Yes; 3 doses
Elisabeth Female Pharmacy Technician Yes Yes; 3 doses
Ellen Female Pharmacy Manager Yes Yes; 3 doses
Jade Female Medical Student Yes Yes; 3 doses
Jilo Female Nursing Student; Unit Clerk Yes Yes; 3 doses
Julian Male Medical Student Yes Yes; 3 doses
Katherine Female Nursing Student Yes Yes; 3 doses
Lindsay Female Undisclosed Yes Yes; 3 doses
Madeline Female Registered Nurse Yes Yes; 3 doses
Noelle Female Registered Dietitian Yes Yes; 3 doses
Rico Male Medical Student Yes Yes; 3 doses
Sayyid Male Medical Student Yes Yes; 3 doses
Selena Female Medical Student Yes Yes; 3 doses
Tony Male Medical Student Yes Yes; 3 doses
Victoria Female Registered Nurse Yes Yes; 3 doses
Wendy Female Medical Student Yes Yes; 3 doses

Xue Female Registered Nurse No Yes; 2 doses
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themes were generated from the data. We describe findings from the thematic analysis
below. Additional illustrative quotes under each finding are provided in the Appendix.

3.1. Theme 1: making informed health decisions with an added responsibility to
protect oneself and patients

Four domains were grouped under this theme: knowledge, professional role and identity,
beliefs about consequences, and emotions. Most providers felt they had adequate knowl-
edge on vaccines but indicated a desire to learn more about the COVID-19 vaccines and
mRNA technology. Government sources, peer-reviewed literature, and verified organiz-
ations and individuals on Twitter were used as the primary sources of information on
vaccines and to stay up to date. Misinformation and the lack of long-term data was
often discussed without prompts:

Tony: The information that isn’t available, something that just might just not be known at
the moment, for example, [when] can we talk about long-term effects? Maybe 20 years from
now? It’s just something that we don’t, we can’t say with certainty, right? But we can make a
very educated guess on it based on previous models of the vaccine.

Furthermore, almost every participant felt it was their responsibility to get vaccinated and
stay informed, but some voiced it should be of their own volition rather than through
mandates:

Alejandra: ... people do look for healthcare workers as sources of knowledge. [It is] a respon-
sibility for me to have that information if people were turning to me and asking these questions.

Participants had a desire to protect themselves and others. Risk perceptions about
influenza were slightly lower compared to COVID-19. Some reported not seeing any
cases of influenza in recent years which led them to not having strong intentions to
receiving the vaccine. Others received the influenza vaccine mainly to protect others
and because it was required by their school or workplace:

Victoria: As a nurse working with vulnerable people, working in the health care system, it is
our responsibility to get vaccinated as well because we know there’s a higher risk of us
spreading COVID for unvaccinated. So, if 'm working with patients, I want to be able to
protect them and I firstly protect myself if they have a COVID infection.

Most HCPs and trainees stated that emotions did not play a role in their decision to vac-
cinate, but some alluded to positive and negative feelings even if emotions did not impact
their decision to receive the COVID-19 vaccine:

Lindsay: ... having that peace of mind with having some sort of immunity and not being as
fearful to do regular, almost regular things, without fear of catching it.

3.2. Theme 2: a pro-vaccine social network, widespread accessibility, and
pursuing a sense of normalcy

Three constructs were grouped under this theme: social influences; societal and cultural
norms; and environment, organizational context, and resources. Most participants had a
pro-vaccine social circle but knew people in their extended network who were not



HEALTH PSYCHOLOGY AND BEHAVIORAL MEDICINE . 701

vaccinated. Some participants were a source of information for friends and family
members who were not in healthcare, or they discussed the pandemic and vaccines
with their peers which may have reinforced their decision to vaccinate. None discussed
influenza vaccines in this context:

Ellen: My sister-in-law was pregnant, so she at one point was texting me being like, ‘Do you
think I should get this now?’ because she was a little bit worried. I've had some friends ask
about it as well, like in terms of ‘What should I get?” Those types of questions.

Jade: ... influenza isn’t as prevalent or at least not in our minds right now.

COVID-19 vaccines were associated with a sense of normalcy in the community, lifting
restrictions, and signifying the end of the pandemic. Some individuals felt society at large
was targeting unvaccinated and hesitant individuals or taking away individual rights.
Most participants cited accessibility as the largest facilitator in getting vaccinated:

Jade: I think health care providers are in an incredibly privileged position where vaccine
availability or vaccines are quite available to us ... Actually, the flu shot I had quite a bit
of trouble getting. It was, yeah, I was looking at different pharmacies and there were a lot
of pharmacies that didn’t have any doses available. In the end, I was able to get it
through the hospital, which was, you know, another kind of privilege as a healthcare worker.

The only profession-specific barriers toward uptake observed were under this finding.
Participants felt there were inadequate resources in some areas such as personnel in occu-
pational settings (e.g. pharmacy), overcoming language barriers for cultural groups,
accessibility for seniors as many of the resources were online or virtual, combating mis-
information, and curbing anti-vaccine sentiments:

Jade: This time around with the COVID vaccine, I did see a lot of unequal access, whether it
be not having access to a device that connects to the internet that you can book an appoint-
ment on (inaudible). This time with COVID, we were lining up and hunting for vaccines,
right? So as simple as not being able to have an hour in the middle of the day to go line
up for a vaccine. I think these are issues a lot of patients face.

3.3. Theme 3: seeking a more nuanced, respectful, and calculated approach to
vaccine communication and policy implementation

Two constructs were grouped under this theme: skepticism of pharmaceutical compa-
nies; and government and public health. Participants questioned the motives behind
pharmaceutical companies pushing for COVID-19 vaccinations despite most having a
strong awareness of the health benefits these vaccines offered. A few others were appre-
hensive or even critical about the third COVID-19 vaccine dose. They suggested boosters
could be administered strategically to certain at-risk groups:

Rico: I totally believe the boosters are beneficial in terms of a health perspective. But at the
same time, I did start to question to myself wondering whether or not there was a potential
sort of money grab associated with this, and I think that maybe some information is left out
to the public.

The vaccine brand or company (e.g. Pfizer, Moderna) was not a factor in one’s decision to
vaccinate. However, the AstraZeneca Vaxzevria COVID-19 vaccine was less favoured
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because of issues concerning vaccine induced thrombocytopenia. Most individuals stated
they were willing to get any COVID-19 vaccine offered:

Selena: For me, I would say, it doesn’t affect it as much ... If I were sitting there with two
different needles in front of me, and one was higher effectiveness than the other, maybe I
would choose the higher effectiveness one because they’re both there.

Government mandates and policies were acknowledged to impact the decision to vacci-
nate. However, most participants expressed strong intentions regardless of the messaging
and rules:

Tony: I wanted to get the vaccine whether or not there was pressure, but I do think that there
is a large pressure put on our different institutions and our government officials pushing us,
‘You need to get this vaccine. You need to get this vaccine.” Whether they’re right or not, 'm
not going to comment on that. Like I already said, the right thing to do is to get the vaccine
but I think there definitely is pressure.

There were criticisms related to government websites, the online booking system, and the
possibility that public health’s actions may have negatively influenced patient-provider
trust because of the politicization of the COVID-19 vaccine. Additionally, they felt the
policies, mandates, and strong advocacy in Canada led to some pushback and discontent:

Julian: Well, I think my biggest gripe is that we should have acknowledged that public health and
healthcare in general we have a finite amount of let’s call it social capital with the public. And we
expended that very, very quickly on items that honestly was a little bit of a farce. We said ‘Go home
for two weeks. If you’re there for two weeks, it will go away. We don’t have to worry. This is all we
need from you.” In my lifetime, I've never seen a community [come] together as quickly and as
strongly as that. But at the same time, I think we also used a lot of our social capital almost
immediately in the pandemic instead of considering the fact that this could be long-term.

4. Discussion

We conducted these semi-structured interviews shortly after Canada approved the use of the
third COVID-19 vaccine dose for adults (Public Health Agency of Canada, 2022). We applied
the TDF and used thematic analysis to generate overarching themes and identify the major
drivers towards HCPs’ decision to get vaccinated. Overall, participants in this study reported
factors such as evidence-informed decision-making, sense of responsibility, accessibility, nor-
mative influences, and policy which influenced their decision to get the COVID-19 and
influenza vaccines. The recommendations below are starting points in which to shape
future interventions and messaging rather than serving as a one-size-fits-all approach.
Several notable internal, interpersonal, and environmental factors were identified that
influence vaccine uptake. Previous research found similar reasons for vaccine uptake
among healthcare providers (Halpin & Reid, 2022; Mustapha, Khubchandani, &
Biswas, 2021; Yassi et al., 2010). Beliefs about consequences, knowledge, and social influ-
ences could be mechanisms of action (MoA) targeted to maintain and strengthen inten-
tions toward these vaccines. Behaviour change techniques that have been demonstrated
to bring about change through these MoAs include providing information about health
consequences of COVID-19 and influenza, information about social and environmental
consequences of getting vaccinated (e.g. benefit to the community), and information
about others’ approval (i.e. what other patients and HCPs think about getting vaccinated)
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(Carey et al., 2019). Messaging can be modified to include some knowledge gaps high-
lighted in our study, such as emerging data and the efficacy of third doses in the short
- and medium-term. Positive reinforcement in the form of incentives have also been
demonstrated to improve beliefs about consequences and intentions toward a behaviour
(Carey et al., 2019). Therefore, the use of promotional campaigns in combination with
BCTs at occupational settings and making vaccines widely accessible free of cost can
lead to increased uptake and favourable perceptions toward vaccines as found in our
study and in previous research (Burnett et al., 2021; Harris et al., 2011; Yue et al., 2019).

Regarding external factors, the availability of vaccines in combination with organiz-
ational policies and government mandates were primary external drivers influencing
vaccine uptake among HCPs interviewed in this study. Moreover, many opinions were
expressed relating to the larger healthcare infrastructure and government bodies. Partici-
pants in our study viewed themselves as being part of these institutions. There were some
appeals and criticisms to implementing vaccination requirements for individuals working
in healthcare, and similar sentiments have been shared in previous research with varying
levels of support by participants and researchers on mandates (Bradfield & Giubilini,
2021; Gagneux-Brunon et al,, 2022; Gualano et al,, 2021; Ottenberg et al., 2011; Yassi
etal., 2010), vaccine passports (Forman et al., 2021), and the ethical rationale for prioritizing
welfare over autonomy (Bradfield & Giubilini, 2021; Tilburt et al., 2008). Although some
workplaces and regions do not require their employees to receive influenza vaccinations
(Gruben, Siemieniuk, & McGeer, 2014), previous research has shown mandated vacci-
nations to be effective at increasing coverage (Hollmeyer et al., 2013; Van Buynder et al,,
2015). Implementing vaccination programmes at a healthcare setting, mandatory or other-
wise, may also be cost effective through the reduction of hospital-acquired infections,
improved patient outcomes, and reduced worker absenteeism (Chan, 2007; Saxén & Virta-
nen, 1999; Verelst et al., 2021; Wilde et al., 1999). Condition-of-service vaccination policies
such as vaccinate-or-mask and required vaccinations have been shown to increase influenza
vaccination coverage (Gruben et al., 2014), but it is not without criticisms (Yassi et al., 2010).
Thus, it may be beneficial to have vaccination campaigns seasonally and provide HCPs with
sufficient resources and capacity to receive the vaccine as well as deliver a high standard of
patient education. As previous research suggests (Gruben et al., 2014; Harris et al., 2011;
Hollmeyer et al.,, 2013; Maurer et al., 2012; Wang, Jing, & Bocchini, 2017; Yassi et al,,
2010), the use of multipronged approaches which improve workplace safety culture (i.e. pro-
viding a more holistic approach to health and safety information rather than a singular focus
on vaccination), increase knowledge to promote evidence-informed decisions, shift away
from coercion and punishments, and increase accessibility and availability may improve
support for policies, increase long-term vaccine uptake, and result in improved provider-
patient health communication and vaccine education.

4.1. Strengths and limitations

This was the first study of its kind to combine the topics of influenza and COVID-19 vac-
cines into a qualitative investigation of HCPs to compare barriers to uptake. We applied the
TDF to the study design, interview guide, and analysis which offered several benefits. It pro-
vided rich and diverse insights into HCPs perspectives surrounding vaccines, which can be
linked directly to evidence-based strategies to increase vaccination coverage as well as speed
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of uptake. Moreover, the application of this framework allowed several determinants of
vaccine uptake to be considered rather than selecting one theoretical perspective to guide
this research. The identification of these modifiable determinants of behaviour can allow
researchers to bridge the research and practice gap and link these determinants to behaviour
change techniques. However, we recognize that using the TDF also has its limitations as it is
a rigid framework, may prompt forced responses from participants, and encompasses a
broad range of determinants which can lead to challenges in identifying key barriers
(Debono et al., 2017; Griffiths et al., 2021; Lawton et al., 2016). We used the TDF
more flexibly by having a semi-structured interview guide, using both deductive and
inductive analysis, and distilling the findings into key determinants to overcome these
limitations.

Multiple professions were included to map broader challenges and concerns regarding
these vaccines. As is the case in most qualitative research studies, our findings are context-
dependent and not generalizable to a broader population. In fact, much of the discourse
centred around COVID-19 vaccines and participants had to be prompted to discuss
influenza, which was expected given that the COVID-19 pandemic was more pressing.
Additional COVID-19 vaccine doses, vaccine formulations, and barriers to vaccine
uptake may change with time. Furthermore, many professions were not captured in this
study and others, such as dietitians and pharmacists, were only covered to a small
extent. HCPs also make up a variety of individuals from diverse backgrounds including
age, education, ethnicity, culture, and socioeconomic status. We did not find any pro-
fession-specific differences among the individuals interviewed except under the environ-
ment, organizational context, and resources domain. However, it is also unlikely we
reached data saturation among these groups. Lastly, most participants in this study were
fully vaccinated and their barriers to uptake may be different than those who are hesitant
or unvaccinated. Due to the lack of voices from unvaccinated and more vaccine-hesitant
providers in our study, we acknowledge this study may not provide a complete list of
notable barriers all Canadian HCPs face when considering COVID-19 and influenza vac-
cinations for themselves. Therefore, we were unable to comment on these aspects beyond
the participants’” experiences and anecdotes shared across interviews.

4.2. Future research

To further explore providers’ beliefs, the methodology used in this study can be applied
to groups not captured in this study such as vaccine-hesitant providers, unvaccinated
providers, and other professions (e.g. general practitioners, social workers). Additionally,
we encourage researchers to collect detailed demographic factors such as age, ethnicity,
and location. This may help shed light on whether similar barriers are being faced across
professions, age groups, geographic regions, ethnicities, and vaccine-hesitant individuals.
Identification of any disparities in barriers across HCPs may allow future interventions to
be tailored to certain groups or provide justification for upstream changes such as mod-
ifying the educational curriculum of select healthcare fields. This study can also benefit
from a replication in the future as vaccine sentiments, risk perceptions, policies, boosters,
and additional COVID-19 vaccines approved for use may change with time. Quantitative
studies in this area could measure some of the variables identified in this research and
assess whether they predict intentions to get vaccinated.
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5. Conclusions

This study used a theoretical framework to identify barriers and facilitators toward
COVID-19 and influenza vaccine uptake among Canadian HCPs and trainees. Overall,
we found participants made evidence-informed health decisions, felt a strong duty to
protect themselves and patients, but some questioned vaccine mandates, and were appre-
hensive of COVID-19 vaccines due to the lack of long follow up data and potential side
effects. Future avenues for messaging and interventions to overcome barriers include
delivering vaccination campaigns to increase knowledge of the health consequences of
these pathogens, providing a greater level of scientific information to HCPs to increase
capacity of HCPs, maximizing vaccine access at occupational settings, and supplement-
ing vaccine mandates with education to increase support for these policies. Future
research is warranted to further explore barriers to vaccine uptake among other health-
care professions and unvaccinated providers not covered in this study.
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Appendix

Semi-structured interview guide for healthcare providers on barriers and facilitators of
COVID-19 and influenza vaccine uptake.
We will begin with some general questions.

(1) What is your primary occupation?

(2) How familiar are you with COVID-19 and influenza vaccines?

(3) Can you tell me what your general views are on these vaccines?

(4) Did you get the COVID-19 vaccines? Do you normally get vaccinated during the flu season?
(5) For you personally, are there any factors which make it easy or difficult in getting vaccinated?

We have some questions about more specific factors that we think might play a role in the extent
to which recommendations are followed.

(1) Knowledge
(a) Are there any gaps in what you know about COVID-19 and influenza vaccines?
(b) What sources do you use to inform yourself on vaccines?
(2) Product
(a) Does the reputation or effectiveness of a vaccine impact whether or not you choose to get it?
(3) Social/professional role and identity
(a) Do you feel it is your responsibility to get vaccinated?
(4) Capabilities and skills
(a) How easy or difficult was it for you to receive the COVID-19 vaccines? How does that
compare with the flu shot?
(5) Beliefs about consequences
(a) In your opinion, do the benefits of following these recommendations outweigh the
costs? Can you compare between COVID-19 and influenza vaccines?
(6) Motivation and goals
(a) For you personally, are there any incentives for getting vaccinated? Is there a difference
between COVID-19 and influenza vaccines?
(7) Emotion
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®)

©)

(10)

(11)

(12)

(a) Do your feelings or mood affect whether or not you choose to receive a vaccine?

Memory, attention, and decision processes; behavioural regulation

(a) Are there things that help to prompt you to get vaccinated?

(b) [Influenza only] Do you usually remember to get the influenza vaccine?

Environmental context and resources

(a) Does the accessibility of a vaccine impact you in wanting to get or not to get vaccine?

Social and organizational influences

(a) Do people you work with get vaccinated? What about your friends and family members?

(b) Do your feel your workplace affects whether or not you get vaccinated?

(c) If someone you know got the flu or COVID-19, would that affect whether or not you get
the vaccine for yourself? Or would it not affect your decision?

Societal and cultural influence

(a) Have you ever felt pressured from your community, culture, or religion to get the
COVID-19 or influenza vaccine?

Government/organization

(a) Do you feel the government or public health affects whether or not you get vaccinated?

(13)

Any other factors that you think might be important that we haven’t covered?

Codebook for the qualitative study exploring healthcare providers’ barriers and facilitators
toward the uptake of COVID-19 and influenza vaccines.

Domain or Category

Comments

Knowledge

Professional role and identity
Beliefs about capabilities
Beliefs about consequences

Product

Reinforcement
Goals

Intentions

Memory, attention, and decision
processes

Emotion

Behavioural regulation

Environmental context and
resources

Social influence

Organizational factors

Cultural and societal factors
Policies

Government and public health

Trust

Preferred channels; influence of mis/disinformation

Set of behaviours and personal qualities expressed in a social or work setting

Confidence to carry out a set of behaviours

Exposure to or experience with COVID, including natural immunity; severity and
susceptibility related to their individual factors

Reputation, brand, and effectiveness; thoughts on boosters including within the
context of variants; regulatory processes related to vaccine approval including
pace of development; side effects, risk of vaccine, safety concerns; confidence in
benefits; mRNA technology

Increasing the probability of a response by demonstrating some stimulus-response
relationship

Mental representations of outcomes or end states that an individual wants to
achieve

Conscious decision to perform a behaviour or a resolve to act in a certain way

Retain information or focus selectively on the environment and choose between
alternatives

Complex affective factors which is experiential, behavioural, and physiological by
which vaccine-related thoughts or events are processed

Anything aimed at managing or changing objectively observed or measured actions

Availability and ease of access on site

Friends, family, colleagues, classmates, and significant other

Goes beyond colleagues, and mentions work policies, provisions, etc.; pressure from
workplace or educational institution

People from immigrant families, cultural beliefs, and familial norms

Impact of mandates, vaccine passports, did other mandates like travel play a role in
decision?

Needs assessment on messaging and communication; preferred spokespersons;
depth of information on efficacy and safety

Patient-provider trust; government-provider trust




Themes and domains accompanied with additional exemplar quotes.

Theme

Domain or construct

lllustrative quote(s) on facilitators and barriers to vaccine uptake

Making informed
health decisions
with an added
responsibility to
protect oneself
and patients

A pro-vaccine
social network,
widespread
accessibility, and

Knowledge

Professional role and
identity

Beliefs about

consequences

Emotions

Social influences

Rico: In the peak of when the vaccines were coming out, | was constantly browsing PubMed, NCBI and looking for papers with actual
credible authors. Making sure that they've had past publications and trying to see whether or not | could actually validate the studies
based on the way they were carried out.

Selena: | actually love Twitter as well. There are a lot of good people on Twitter that — and not to say that | take what | read on Twitter as
fact. | definitely like reading dialogues on Twitter. | think those have been really informative to get both sides. Real life experiences.
Victoria: ... misinformation, it's been a thing to manage, and | do wish we would have been given resources as nurses on how to deal with
misinformation, how to deal with like commonly asked questions, and how to explain the vaccines [sic] mechanism action, and the easy
way how to explain the reason you get boosters, or the reason you need two doses. The reasons why there’s different vaccines in the
country like Moderna, Pfizer mostly. | think we aren’t being provided with enough resources ... [It] would have been nice to see more
action on misinformation because morally and personally it's just really discouraging to see those types of things.

Jade: There are a lot of barriers that can prevent patients from being able to get the vaccine and one of the barriers I think is
misinformation surrounding the vaccine and how difficult it is to get reliable information about the vaccine.

Lindsay: It was the 60s and 70s where these influential vaccines were initiated, and we all got them as kids or you know, great majority of
kids get them, and | have no problem with that. So, knowing that, you know, those six or seven we all get as kids eradicated horrible
viruses gives me a bit more comfort in trusting science and getting whatever comes our way now.

Katherine: As a future health care professional, | feel like | need to model that. | feel like people would judge me if | was providing this care to
these people and | was not vaccinated myself.

Wendy: Obviously, I'm pro-vaccine. I'm a medical student.

Jade: There's definitely a social responsibility and a professional responsibility to get vaccinated, but | wouldn't say that that really
influenced my decision because my views are so aligned with those responsibilities. They exist, but | don't think they influenced me too
much.

Sayyid: | think by getting vaccinated for both influenza and COVID, | hope that I'm doing my best to protect these people [even] if | don't
know them, but especially as a healthcare professional, you know? When | work in a hospital or clinic, | see these people. We're in the
same room ... breathing ... we're in the same space. And so | think it's really important to consider these people and say, ‘Yes, I'm
protecting myself, but the bigger reason is I'm protecting the people around me,” which is so so important. Because we have to look out for
each other | think as a community and the healthcare system.

Alejandra: ... | was super happy after getting all my vaccines. | just felt really positive.

Tony: | think that when you want to decide to get a vaccination, that is a long-term decision that you are making about your own body.
You're putting something that can have effects on you, and you need to study that, and | think that your decision shouldn't be related to
your mood. That's just my own opinion.

Sayyid: | try not to let emotions get in the way of logical thought.

Claire: | do feel sketchy about what | gave to my body. | do and | did feel that way, even receiving the vaccines and the long-term effects of
it because as much as they say Oh, they have been studied. There's no possible way the long-term effects have been studied with it being
around for such a short period of time.

Xue: My husband | guess was the biggest influencer on me.

Noelle: | remember speaking to a couple of my friends were nurses and they sent me links to study on it.
Sayyid: My roommate (a medical student, confirmed earlier in the interview) actually does a lot of research on COVID - not for work, but

(Continued)
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Continued.

Theme

Domain or construct

lllustrative quote(s) on facilitators and barriers to vaccine uptake

pursuing a sense

of normalcy

Seeking a more
nuanced,
respectful, and
calculated
approach to
vaccine
communication
and policy
implementation

Societal and cultural norms

Environment,
organizational context,
and resources

Skepticism of
pharmaceutical
companies

Government and public
health

because he finds it fascinating. When we have dinner or we meet up during the day, he tells me something he learned today from the
vaccine, and so that helped improve my knowledge.

Claire: | feel if I wasn't vaccinated, | would feel like a black sheep. Like I said, the two colleagues that | do know that were unvaccinated

struggled heavily with mental health and feeling ostracized and people looked at them differently.
Elisabeth: | just want this to be over. Like, | want to stop opening up the news everyday it's like ‘COVID article, COVID article, COVID this,
COVID that.’ The whole reason that the majority of people get vaccinated, like, let's get most people vaccinated, is so that we can stop
talking about this, you know? So that it can become like the flu where it's not a big deal. Every year, we just get our shot and move on and
stop talking about [it].

Jilo: For the first one, it was a little bit more stressful and frustrating to deal with that provincial website.

Wendy: | was one of the earlier ones who got — who was eligible for the first dose — and through my school it was pretty easy to book. So |
mean, they did it at my school. It was right across the street from me, so it was pretty easy. Yeah, | had no problems booking it.
Wendy: Now, I'm more inclined to get the flu shot because I'd be around a lot more people and people who are immunocompromised
especially in the hospital. So yeah, I'd say it definitely changed my perspective a little bit.

Julian: I'm sure you heard about, you know, those nurses and other physicians that were no longer allowed to come into hospitals and
whatnot once policies changed for COVID-19. And same thing with the flu. It's also mandatory for us to go and do that.

Ellen: When we were first getting it and there was no online booking system in place for the first three hours of the day, our phones would
ring nonstop, and we had five lines and every single line would be ringing with people trying to call and make an appointment and we
were never in control of how many vaccines we got. It was the Ministry [of Health] sent us what they felt like we should have.

Ellen: ... we kind of knew it wasn't effective against the current (Omicron) variant of COVID-19. Personally, | didn't really see a point in
getting a third dose of something that wasn't really doing much. But | was also influenced by the fact that | already had COVID a year ago.
So between having the virus and then also getting the vaccine, that was the only time | really questioned like, What's the point of doing
this third dose if it'’s minimally effective?

Madeline: Whenever people ask me questions like, Oh, how do you know this is safe? | always give the example [of] things we put in our
body that we absolutely have no idea, and we still do it. One example | always give is, | used to be on birth control, and | think it's still not
very well understood and something | had gone off later on down the road just because of how much it was affecting me.

Xue: | would rather not get a vaccine unless | absolutely had to. And | feel that way about everything, like medication in general. So unless
it was absolutely necessary, or | found it absolutely necessary, | would rather avoid putting something like that into my body.

Selena: It's required for school, it's required for travel, and things like that might be looked at as incentives. Personally, those were just
bonuses for me. | think | would have, whether it was required for anything or not, | would have gotten it.

Claire: Communication was incredibly poor throughout it all. It's so great ... back and forth, back and forth. Going into work and new rules
each day, each week. And then us having to relate this back to our patients and families. It was a very great time of trying to figure out
what is going on and | do appreciate that it was like that for everybody. This isn't just a single personal experience. But could it have been
better handled? Yes. Do | know how? No.

Elisabeth: Every once in a while, you get someone still coming in just now for their first [COVID-19 vaccine dose] and they're angry like
they're not happy about it. And I've had people sit in that counselling room with me just complaining. Like, while | sit there, just angry
about being supposedly forced into getting the vaccine and for whatever reason the government or the workplace or to go to restaurants,
and they're not happy about it.

Sayyid: [Ottawa Public Health's] website does a really great job of disseminating [sic] myths about the vaccine and COVID. | follow them on
Twitter, and they do a fantastic job of kind of just like, if they hear something that was misinformation, they post on Twitter and they
explain why it's factually incorrect. Or they'll do something and then amplify [that message] and say, ‘Oh, look, we have COVID vaccines
available here. Here are the ones you have available. Here’s the evidence behind it.’
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