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ABSTRACT

Aim: Vaccinations are essential to ensure protection for healthcare professionals, patients and communities. However, vaccination
hesitancy has been reported among healthcare professionals. Nurses are the main, first and direct point of contact for patients and
citizens in most healthcare services, but only a minority of studies investigated vaccination hesitancy and uptake specifically in this
population. Thus, this study aimed to explore the determinants and motivations of vaccination hesitancy and uptake among nurses.
Design: Systematic review with a narrative synthesis approach.

Methods: We included primary research exploring determinants or motivations of vaccination hesitancy or uptake among
nurses. No time or geographical limit was applied. Generalised random-effects linear models with a logit link were used to cal-
culate the pooled estimated proportions for vaccine uptake among nurses.

Data Sources: We explored nine databases (2023).

Results: The initial search identified 3452 records; 42 records were eventually included in this review. Older age, longer profes-
sional experience, lack of confidence in vaccine safety and effectiveness and cost associated with the vaccine were among the
most common determinants of vaccine hesitancy. Safety concerns, complacency (e.g., beliefs of not needing the vaccine), and
accessibility (e.g., logistics) were among the most common motivations for being vaccine hesitant. Having strong confidence in
the vaccine, a high sense of collective responsibility, previous vaccination uptake/positive intentions towards future vaccination,
weaker vaccine complacency, and older age were among the most common determinants of vaccine uptake. Willingness to pro-
tect themselves and/or others, contribute to the herd immunity, and comply with recommendations were among the most com-
mon motivations for vaccine uptake. The pooled prevalence of influenza vaccine uptake among nurses was 44% (95% CI: 35-73).
Conclusion: The findings of this systematic review with meta-analysis could guide the identification of strategies to reduce
barriers and further improve facilitators to eventually increase vaccine uptake in nurses.

Implications for the Profession and/or Patient Care: This study contributes to further understanding nurses' beliefs, barri-
ers, and facilitators towards vaccination. By doing so, these results could guide the identification of strategies to reduce barriers
and further improve facilitators to eventually increase vaccine uptake in nurses.

Reporting Method: We have adhered to relevant EQUATOR guidelines, in particular to the PRISMA checklist.

Patient or Public Contribution: No patient or public contribution.

Trial Registration: PROSPERO number: CRD42020212252

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,
provided the original work is properly cited.
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Summary

 Impact
o This systematic review aimed to explore the deter-
minants and motivations of vaccination hesitancy
and uptake among nurses.

o We found several variables being common de-

terminants of vaccine hesitancy in nurses (e.g.,
older age, longer professional experience, lack of
confidence in vaccine effectiveness, and cost as-
sociated with the vaccine), motivations for being
vaccine hesitant (e.g., lack of confidence in vac-
cine safety, beliefs of not needing the vaccine, and
logistics issues), determinants of vaccine uptake
(e.g., having strong confidence in the vaccine, a
high sense of collective responsibility, previous
vaccination uptake/positive intentions towards
future vaccination, and weaker vaccine compla-
cency), and motivations for vaccine uptake (e.g.,
willingness to protect themselves and/or others,
contribute to the heard immunity, and comply
with recommendations).
These results contribute to further understanding
the beliefs, barriers, and facilitators among nurses
towards vaccination and, therefore, can guide the
identification of strategies to reduce the barriers
and further improve the facilitators to eventually in-
crease vaccine uptake in nurses.

o

« What does this paper contribute to the wider global
clinical community?

o There are several variables acting as determinants
and motivators for vaccine hesitancy and uptake in
nurses.

o Knowing such determinants and motivators can
guide the identification of strategies to reduce the
barriers and further improve facilitators to eventu-
ally increase vaccine uptake in nurses.

1 | Introduction

Through vaccination, immunity increases in a population
and, in this way, the spread of an infectious disease is limited
by the reduction of susceptible hosts. Thus, maintaining herd
immunity is crucial to control the spread of communicable
diseases over the long term (Ashby and Best 2021). Besides
herd immunity in the general population, it is of extreme im-
portance that healthcare professionals are fully vaccinated
because of the higher risk of exposure and transmission of
some communicable diseases in healthcare settings compared
to the general population. In addition, healthcare profession-
als could contribute to nosocomial transmission of diseases to
vulnerable patients. Thus, protection of healthcare profession-
als through vaccination is essential to ensure protection for
themselves, their patients, and communities (World Health
Organization 2022a).

Based on the WHO's framework (World Health
Organization 2022b) of behaviours and social drivers of vacci-
nation, social processes (e.g., support of families, health worker
recommendations) and ‘thinking and feeling’ factors (e.g.,

perceived disease risk and confidence in the vaccine) influence
the motivation of an individual to get vaccinated. Once the moti-
vation is set, practical issues (e.g., availability, affordability) will
further influence if the person will actually and eventually re-
ceive the vaccination or not. The percentages of immunisation
coverage globally range between 45% (birth dose of Hepatitis B
and Yellow fever vaccine) to 89% (diphtheria, pertussis, and tet-
anus vaccines) (World Health Organization 2025). Besides prac-
tical issues that can influence the chance of receiving a vaccine,
particularly in disadvantaged countries, social and individual
processes also play a role in influencing the decision of getting
vaccinated (World Health Organization 2022b). Vaccine hesi-
tancy is defined as a state of indecisiveness regarding a vaccina-
tion decision (Larson 2022), or, also, as a delay in acceptance or
refusal of vaccination (MacDonald 2015). Among the determi-
nants for vaccine hesitancy there are contextual factors, individ-
ual and group factors, and vaccine-specific issues as described
by the SAGE Working Group on Vaccine Hesitancy (2014).
Contextual factors refer to historic, socio-cultural, environmen-
tal, institutional, economic, or political factors and they include
communication and media environments, historical and pro-
grammes influences, policies, geographical barriers, and percep-
tions of the pharmaceutical industry (SAGE Working Group on
Vaccine Hesitancy 2014). Individual and group factors include
personal and family members' experience with vaccination,
beliefs about health and prevention, medical knowledge, trust
in the health system, perceived risk/benefit, and perceptions
about immunisation as a social norm versus not needed/harm-
ful (SAGE Working Group on Vaccine Hesitancy 2014). Lastly,
vaccine-specific issues include the scientific evidence of risk/
benefit, the mode of administration and delivery, the vaccina-
tion schedule, costs, and the strength of recommendation (SAGE
Working Group on Vaccine Hesitancy 2014).

The SAGE Working Group also elaborated a Confidence,
Complacency, Convenience (3C) Model of Vaccine hesitancy
(SAGE Working Group on Vaccine Hesitancy 2014) describing
that vaccine hesitancy is a behaviour that reflects a constellation
of factors and interactions between constructs. In particular, this
model explains that vaccine hesitancy may result from the inter-
section between Confidence (i.e., trust in the effectiveness and
safety of vaccines, in the system that delivers them, and in the
motivations of the policymakers on the vaccines), Complacency
(i.e., low perceived risk of vaccine-preventable diseases and
vaccination is not deemed a necessary preventive action), and
Convenience (i.e., extent to which availability, affordability, and
willingness-to-pay affect vaccine uptake).

1.1 | The Review

The phenomenon of vaccination hesitancy is not only limited
to the general population, but it also exists among healthcare
professionals. Studies reported heterogeneous vaccination
hesitancy rates among healthcare professionals and vaccina-
tion uptake among healthcare professionals has been reported
lower than desirable (Lytras et al. 2016; Genovese et al. 2019).
However, only a minority of studies investigated vaccination
intentions specifically among nurses, who are the main, first,
and direct point of contact for patients and citizens in most
healthcare services (Flaubert et al. 2021; Sundler et al. 2023).
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To be able to face and manage the phenomenon of vaccine hes-
itancy, it is pivotal to have a synthesis of the literature to under-
stand which are the beliefs, barriers, and facilitators among nurses
towards vaccination, which is currently lacking. Knowing the
barriers and facilitators towards vaccination among nurses could
guide the identification of strategies to reduce such barriers and
further improve facilitators to eventually increase vaccine uptake.

1.2 | Aim

In this systematic review and meta-analysis, we aimed to ex-
plore the determinants and motivations of vaccination hesitancy
and uptake among nurses.

2 | Methods
2.1 | Design

Systematic review with a narrative synthesis approach
(Aromataris and Munn 2020) to identify the determinants and
motivations of both vaccine hesitancy and uptake among nurses.

Motivation is defined as the energising of behaviour in pursuit of a
goal (Simpson and Balsam 2016). Thus, in that regard, we will con-
sider as motivators the elements that nurses in the included studies
refer to influencing their decision to accept or avoid vaccines.

A determinant is a factor that makes something happen or leads
to an outcome and implies some level of causation (Hahn 2021).
Thus, in this review, we will consider as determinants the ele-
ments that have been statistically analysed and shown as influ-
encing the outcome of accepting or avoiding vaccines.

2.2 | Search Methods

We searched PubMed, Scopus, Psychinfo, Embase, CINAHL,
Eric, Joanna Briggs, Cochrane database, and Web of Science.
The main search terms included: (vaccine OR vaccination) AND
(hesitancy OR resistance OR reluctance OR acceptance OR will-
ingness OR uptake) AND (barrier OR determinant OR predictor
OR intention) AND (nurse). MeSH terms have been used when
appropriate. More details on the search strategies and search

TABLE1 | Inclusion and exclusion criteria.

outcomes can be found in Appendix S1. Searches were per-
formed in February 2023.

2.3 | Inclusion and Exclusion Criteria

See Table 1.

2.4 | Data Abstraction and Synthesis

The identified records were uploaded into Zotero and then into
Rayyan web application (Ouzzani et al. 2016) to remove dupli-
cates and conduct title and abstract screening. Then, two review-
ers (G.L. and M.L.) independently screened the articles titles and
abstracts to identify those that met inclusion criteria. Articles
were labelled by each independent reviewer as ‘include for full-
text screening’, ‘exclude’, or ‘maybe keep the record’. At the end
of this phase, the same two reviewers discussed and solved minor
discrepancies. Afterwards, the same two reviewers screened the
full texts of the remaining articles through the same process (in-
clude/exclude/maybe) of the first phase. The data extraction pro-
cess is documented using the PRISMA 2020 flow diagram (Page
et al. 2021) shown in Figure 1, and inter-rater reliability is reported
in Section 3. For each included study, data were extracted through
the web application Joanna Briggs Institute SUMARI (Munn
et al. 2019) using the relevant data extraction tool. Data extracted
included the country and setting, study design, sample and sample
size, instruments for data collection, vaccine type, vaccine uptake,
determinants and motivations of vaccine hesitancy, and/or deter-
minants and motivations of vaccine uptake.

Given the aim of this systematic review, we included any study
design, any population, and vaccine type meeting our inclusion
criteria. Data have been synthesised using a descriptive narra-
tive approach, which summarises the evidence extracted from
the included studies in words.

2.5 | Statistical Analysis

Generalised random-effects linear models with a logit link were
used to calculate the pooled estimated proportions for vaccine ac-
ceptance and uptake among nurse populations (Lin and Chu 2020).
Proportion estimates of vaccine intentions and coverage were

Inclusion criteria All primary research:

- Including nurses

- Investigating vaccine hesitancy or uptake
- Investigating barriers or predictors of vaccine hesitancy or uptake

Exclusion criteria
- Including animals

Non-primary research (e.g., literature reviews), including case studies, protocols and abstracts:

- Exclusively including students or healthcare professions other than nurses
- Including students or healthcare professions other than nurses, without differentiating the outcomes

specific for nurses only

- Exclusively investigating COVID-vaccine
- Investigating COVID-vaccine, without differentiating the outcomes regarding the other types of

investigated vaccine

30f 33

351907 SUOLLILIOD) BATTER.D) 3|t dde a1 Aq pouBA0B a1 DRI YO 98N J0'SaINI 0 ATeIgITBUIUO A3 1A UO (SUONIPUOD-PUE-SULBYWIOO" A3 |1 AReJc][BUIUO//:SdY) SUONIPUOD) PUE SWLS | 3U1 895 *[GZ0Z/90/92] UO ARiq I 8UIIUO AB]IA '€00001g OL|IN IPMIS A1SIBAIN Ad 28T 'UO0ITTTT'0T/I0p/LC0" 8|1 ATRIqIPUIUO//'SANY WOJ) POPROIUMOQ ‘0 ‘Z0/ZS9ET



( Identification of studies via databases and registers ]
M)
Records identified from: RecorQs r emoved before
= Pubmed (n = 1917) SEBETNG-
o Web of Science (n = 495) Duplicate records removed
Scopus (n = 178) (n =2517)
Cinahl (n = 136) ——»| Records marked as
Eric (n = 39) ineligible by automation
i Joanna Briggs Institute (n = 80) tools (n = 0)
Cochrane database (n = 607) Records removed for other
Total (n = 3452) reasons (n =0)
Records screened Records excluded
>
(n =935) (n =780)
o Reports sought for retrieval Reports not retrieved
£ (n = 155) I (n=0)
:
3 '
Reports assessed for Reports excluded
R
eligibility (n = 155) (n=113)
| S
S
Studies included in the
review (n = 42)
(£
FIGURE1 | PRISMA flow diagram.
included in the meta-analysis when more than five estimateswere 3 | Results

available for a given vaccine. Additionally, to grant homogeneity
in the analysis, we only considered studies referring to the influ-
enza vaccination, which were the vast majority, because for other
vaccines (i.e., HBV and HPV) the number of eligible studies was
too limited or the available data too heterogeneous to support a
reliable quantitative synthesis. Only proportion estimates derived
from quantitative study designs (i.e., cross-sectional or longitudi-
nal studies) referring to a specific time frame or seasonality (e.g.,
influenza vaccination campaigns of the previous year) were con-
sidered eligible for inclusion in the meta-analysis. The I? metric
was used to test heterogeneity (Higgins et al. 2003). All calcula-
tions were performed using Stata, version 17.0.

2.6 | Quality Appraisal

The included studies were assessed for methodological validity
using the standard JBI critical appraisal instruments (Munn
et al. 2019) by two independent reviewers.

The initial search identified 3452 records. After removing 2517
duplicates, 935 records underwent title and abstract screening.
A total of 155 remaining records underwent full-text screen-
ing. Finally, 42 remaining records were included in this review
(Figure 1). Our primary goal was to provide a comprehensive
synthesis of the phenomenon, ensuring a nuanced understand-
ing of the motivators and barriers to vaccination, regardless of
the study design from which individual findings emerged. To
achieve this, results are presented as determinants and moti-
vations for both vaccination hesitancy and uptake in nurses,
depending on the elements explored by the included studies, as
we believed this approach would offer an integrated and holistic
perspective of the phenomenon. To be coherent with the existing
literature on vaccination hesitancy, we referred to the follow-
ing terminology along the results: confidence in vaccine safety,
confidence in vaccine effectiveness, complacency, accessibil-
ity, mode of administration, experience with past vaccination,
knowledge/awareness, risk/benefit.
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3.1 | Quality Appraisal

Two independent reviewers assessed the overall quality of the
included studies by exploiting the JBI assessment tools and es-
timated it as rather high (between 70% and 100%)—only one
study was scored as 62.5%.

3.2 | Participants and Characteristics
of the Included Studies

The total population size of the included studies was 28,683 par-
ticipants. Some studies included students and healthcare profes-
sionals other than nurses; nurses were 22,422 in total. Among
the 42 included studies (Table 2), nine were conducted in China,
seven in the USA, five in the United Kingdom, three in Italy,
two in France, two in Israel, two in Switzerland, one in Croatia,
one in Germany, one in Australia, one in Saudi Arabia, one in
Singapore, one in Slovenia, one in Nigeria, one in Greece, one in
Poland, one in Cyprus, one in Jordan, and one in Ghana. Thirty-
five were analytical cross-sectional studies, four were qualita-
tive descriptive studies, one was a quasi-experimental study,
and two were longitudinal studies. Studies included influenza
vaccination (n =39, 93%), hepatitis B vaccination (n=3, 7%), or
a mix of multiple vaccinations together (n=4, 9.5%). Six stud-
ies investigated the determinants of vaccination hesitancy, 33
studies explored the motivations for vaccination hesitancy, 13
studies investigated the determinants of vaccination uptake, and
23 studies explored the motivations for getting vaccinated (some
studies investigated both determinants and motivations).

3.3 | Vaccination Hesitancy
3.3.1 | Determinants of Vaccination Hesitancy

Six studies assessed the factors associated with vaccination
hesitancy. Among them, the most commonly reported fac-
tors associated with vaccine hesitancy were: confidence in
vaccine safety (Galanis et al. 2023; Lau et al. 2020; Tagbor
et al. 2023), confidence in vaccine effectiveness (Lau et al. 2020;
Tagbor et al. 2023), older age (Gafner et al. 2021; McEwen and
Farren 2005), longer professional experience (Gafner et al. 2021;
McEwen and Farren 2005), and cost associated with the vaccine
(Sallam et al. 2022; Tagbor et al. 2023). Other less common de-
terminants of vaccination hesitancy identified by some authors
were portal/e-mail invitations (Gafner et al. 2021), higher num-
ber of children (Gafner et al. 2021), time constraints (Tagbor
et al. 2023), and not having received the vaccination in the past
(Lau et al. 2020).

3.3.2 | Motivations for Vaccination Hesitancy

Thirty-three studies (Alsaleem 2013; Canning et al. 2005; Clark
et al. 2009; Durovic et al. 2020; Festini et al. 2007; Henriksen
Hellyer et al. 2011; Hu et al. 2011; Jedrzejek and Mastalerz-
Migas 2022; Johansen et al. 2012; Lewthwaite et al. 2014; Livni
et al. 2008; Luo et al. 2021; McEwen and Farren 2005; Ofstead
etal. 2008; Omotowoetal. 2018; O'Reillyetal. 2005; Papageorgiou
et al. 2022; Pavli¢ et al. 2020; Pinto et al. 2019; Pless et al. 2017;

Rhudy et al. 2010; Seale et al. 2011; Smedley et al. 2007; Smith
et al. 2016; To et al. 2010; Toh et al. 2012; Tomljenovic et al. 2021;
Wicker et al. 2009; Willis and Wortley 2007; Wilson et al. 2019,
2020; Wong et al. 2010; Zhang et al. 2011) explored the moti-
vations for vaccination hesitancy (Figure 2). In all the included
studies, nurses reported being hesitant towards vaccination be-
cause of their confidence in vaccine safety, mainly related to the
fear of side effects and adverse reactions of the vaccine. In most
studies (n =26, 76%) nurses reported being hesitant towards vac-
cination because of their confidence in vaccine effectiveness and
because of complacency reasons (they considered they did not
need to get vaccinated or they did not fear contracting the virus).
In around half of the studies (n =19, 55%), nurses reported they
did not receive/plan to receive the vaccine because of accessi-
bility reasons (which mainly included time constraints, incon-
venient location, or high costs for the vaccine). Other reasons
reported by the nurses for being vaccine hesitant were consid-
ering vaccination as a personal choice or being against it in
principle; medical reasons (e.g., contraindications); mode of ad-
ministration (i.e., dislike or fear of injections); experience with
past vaccination (e.g., ill despite/after vaccination); having not
received enough information on the vaccine; and the perceived
risk/benefit (e.g., belief that they had a low risk of transmitting
the infection to other people if they contracted it). Motivations
for vaccination hesitancy are summarised in Figure 2.

3.4 | Vaccination Uptake
3.4.1 | Determinants of Vaccination Uptake

Thirteen studies assessed the factors associated with vaccina-
tion uptake (Figure 3). Among them, the most common reported
factors positively associated with vaccine uptake were having
strong confidence in the vaccine benefits (Kwok et al. 2021;
Lau et al. 2020; Leung et al. 2022; Tagbor et al. 2023), having a
high sense of collective responsibility (Kwok et al. 2021; Leung
et al. 2022; Tagbor et al. 2023), previous vaccination uptake/
positive intentions towards future vaccination (Chan et al. 2021;
Lau et al. 2020; Wong et al. 2010), having weaker vaccine com-
placency (i.e., not perceiving the disease as low risk) (Kwok
et al. 2021; Leung et al. 2022; Zhang et al. 2011), having less
constraints towards vaccination (i.e., not experiencing issues re-
lated to vaccine availability, affordability or accessibility) (Kwok
et al. 2021; Leung et al. 2022), having good medical knowledge
(Livni et al. 2008; Luo et al. 2021; Zhang et al. 2011), older age
(Chan et al. 2021; Galanis et al. 2023; Kwok et al. 2021), and valu-
ing experts’ opinion (Chan et al. 2021; Gafner et al. 2021). Other
less common factors positively associated with vaccination up-
take identified by some authors included higher local prevalence
of the virus (Chan et al. 2021), female gender (Chan et al. 2021),
having a chronic disease (Kwok et al. 2021), and having a pos-
itive attitude (Luo et al. 2021). Some authors also reported that
the area of employment was associated with vaccination uptake,
with nurses working either in higher risk departments (Luo
etal. 2021), infective diseases areas (Gafner et al. 2021), long-term
facilities (Chan et al. 2021), or public hospitals (Kwok et al. 2021)
reporting higher vaccination uptake. Two studies reported that
calculation (i.e., engagement in information searching) was as-
sociated with vaccination uptake, although one reported a posi-
tive association (Leung et al. 2022) and one reported a negative
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FIGURE 2 | Motivations for vaccination hesitancy reported by the included studies.

To protect myself

To protect others

To comply with recommendations
To contribute to heard immunity
Convenient logistics

To avoid sick leave

Working in a high-risk area
Other’sinfluence

for

Vaccination is a healthcare worker’s responsibility
Vaccine perceived as effective and safety
Having pre-existing medical conditions

= Received adequate information on the vaccine
Being > 50 years

o

40
Number of studies

EESS—_
6]
6|
5]
4]
4]
4]
4]
4]
[
1]

5 10 15 20 25

Number of studies

FIGURE 3 | Motivations for vaccination uptake reported by the included studies.

association (Kwok et al. 2021). Two studies reported that duration
of employment was associated with vaccine uptake. However,
one of them reported that longer duration of employment was
associated with vaccination uptake (Livni et al. 2008) while the
other (McEwen and Farren 2005) reported the opposite. Galanis
et al. (2023) also found that higher levels of perceived support
from significant others were associated with greater vaccination
uptake in nurses. Finally, in one study, authors found that not
believing that the vaccine contained live virus was positively as-
sociated with vaccination uptake (Ofstead et al. 2008).

3.4.2 | Motivations for Vaccination Uptake

Twenty-three studies (Alsaleem 2013; Canning et al. 2005; Clark
etal. 2009; Festini et al. 2007; Gatner et al. 2021; Henriksen Hellyer
et al. 2011; Hu et al. 2011; Jedrzejek and Mastalerz-Migas 2022;
Johansen et al. 2012; Lecce et al. 2022; Lewthwaite et al. 2014;
Livni et al. 2008; Luo et al. 2021; McEwen and Farren 2005;
O'Reilly et al. 2005; Papageorgiou et al. 2022; Sallam et al. 2022;
Seale et al. 2011; Smedley et al. 2007; Smith et al. 2016; To
et al. 2010; Wilson et al. 2019; Zhang et al. 2011) explored the mo-
tivations for vaccination uptake. In most studies, nurses reported
being willing to receive the vaccine to protect themselves (n =22
studies, 96%) and/or others, mainly families and patients (n=19

studies, 93%). In several studies, nurses reported they intended to
receive the vaccine to contribute to herd immunity (n =6 studies,
26%), to comply with recommendations (n=6 studies, 26%), or
because of convenient logistics (n=>5 studies, 22%). Some other
studies reported that nurses were motivated to receive the vaccine
because they perceived it as effective and safe (n =4 studies, 17%),
they considered vaccination as a healthcare worker's responsibil-
ity (n=4 studies, 17%), of other people’s influence (n=4 studies,
17%), they were working in high-risk areas (n=4 studies, 17%),
or to avoid sick leave (n=4 studies, 17%). Few studies (n=2, 9%)
reported that nurses were more motivated to receive the vaccine
when they had pre-existing medical conditions. Finally, one study
reported that being > 50years old motivated some nurses to re-
ceive the vaccine; and another study reported that nurses were
more motivated to receive the vaccine if they received adequate
information about its efficacy, side effects, and its potential influ-
ence on winter workload and staff absence. Motivations for vacci-
nation uptake are summarised in Figure 3.

3.4.3 | Proportion Meta-Analysis of Influenza
Vaccination Uptake in Nurses

Twenty-four studies comprising a total sample of 13,370 nurses
were included in the proportion meta-analysis of influenza
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vaccination uptake. The pooled prevalence of influenza vaccine
uptake among nurses was 44% (95% CI: 35%-73%) (Figure S1).
Heterogeneity across studies was very high, with an I? value
0f 99.3%.

4 | Discussion

This systematic review aimed to explore the determinants and
motivations of vaccination hesitancy and uptake among nurses.
Motivators for vaccination hesitancy and for vaccination uptake
were explored by most of the studies, some studies investigated
the determinants of vaccine uptake and few studies investigated
the determinants of vaccine hesitancy. The most common deter-
minants of vaccine hesitancy were older age, longer professional
experience, confidence in vaccine safety and effectiveness, and
costs associated with the vaccine. The most common motivations
for being vaccine hesitant included confidence in vaccine safety
mainly related to the fear of side effects and adverse reactions
of the vaccine, confidence in vaccine effectiveness, complacency
(perception of not being in need to get vaccinated, no fear of con-
tracting the virus), and accessibility (i.e., logistics issues mainly
including time constraints, inconvenient location, or high costs
for the vaccine). The most common determinants of vaccine up-
take were having strong confidence in the vaccine benefits, hav-
ing a high sense of collective responsibility, previous vaccination
uptake/positive intentions towards future vaccination, weaker
vaccine complacency (i.e., not perceiving the disease as low risk),
low constraints towards vaccination (i.e., not experiencing is-
sues related to vaccine availability, affordability or accessibility),
good medical knowledge, older age, and valuing experts' opin-
ions. The most common motivations for vaccine uptake included
the willingness to protect themselves and/or others, contribute
to the herd immunity, and comply with recommendations. We
found a pooled prevalence of influenza vaccine uptake among
nurses of 44%, which is coherent with previous meta-analyses on
vaccination coverage in healthcare professionals reporting simi-
lar rates (Fan et al. 2023; Pereira et al. 2017).

These results are generally coherent with the literature and,
in particular, with the matrix of determinants of vaccine hes-
itancy developed by the SAGE Working Group on Vaccine
Hesitancy (2014), which identifies contextual, individual, group,
and vaccine-specific factors as able to influence vaccine hesi-
tancy. Coherent with such a matrix, in our systematic review we
found that, in some cases, nurses were vaccine hesitant because
of knowledge/awareness reasons (i.e., insufficient information
received or available on the vaccine). Some studies also reported
that nurses were vaccine hesitant specifically because of their
feelings of an untrustworthy environment (e.g., authorities)
(Pless et al. 2017), production site (Wong et al. 2010), and that
pharmaceutical industry marketing was targeting them (Pavli¢
et al. 2020). Individual and group factors include personal and
family members' experience with vaccination, beliefs about
health and prevention, medical knowledge, trust in the health
system, perceived risk/benefit, perceptions about immunisation
as a social norm versus not needed/harmful. In our systematic
review it was markedly evident that nurses were vaccine hes-
itant because of their lack of confidence in vaccine safety and
effectiveness, and because of their complacency (i.e., they did
not perceive the need of getting protected through a vaccine).

Various studies also reported that nurses tended to avoid vac-
cine either because they considered it to be a personal choice
(Johansen et al. 2012; Zhang et al. 2011), because they wanted to
protect their autonomous decision making (Pless et al. 2017) and
self-determination (Durovic et al. 2020), or because they were
against vaccination in principle (Livni et al. 2008; Papageorgiou
et al. 2022). Several studies also reported that nurses were vac-
cine hesitant because of negative experience with past vacci-
nation (Festini et al. 2007; Johansen et al. 2012; Lewthwaite
et al. 2014; McEwen and Farren 2005; Papageorgiou et al. 2022;
Wilson et al. 2019), and few studies also reported that med-
ical knowledge was associated with vaccine uptake (Livni
et al. 2008; Luo et al. 2021; Zhang et al. 2011). The third factors
identified by the SAGE Working Groups are vaccine-specific is-
sues, such as the mode of administration and delivery, the vacci-
nation schedule, costs, and the strength of recommendation. In
our systematic review several studies reported that nurses were
often vaccine hesitant because of accessibility reasons such as
lack of time or inconvenient location.

The results of this systematic review also align with the
Confidence, Complacency, Convenience Model of Vaccine
Hesitancy by the SAGE Working Group on Vaccine
Hesitancy (2014), which describes vaccine hesitancy as result-
ing from the intersection between Confidence (i.e., trust in the
effectiveness and safety of vaccines), Complacency (i.e., low
perceived risk of vaccine-preventable diseases and vaccina-
tion not deemed as necessary), and Convenience (i.e., extent to
which availability, affordability, and willingness-to-pay affect
vaccine uptake). In our systematic review, some studies (Kwok
et al. 2021; Leung et al. 2022) specifically reported that nurses
with weaker vaccine complacency had higher vaccine uptake,
meaning that when nurses did not perceive the diseases as low
risk, they were more prone to getting it. The same studies (Kwok
et al. 2021; Leung et al. 2022) also reported that nurses with low
convenience (also referred to as constraints) had higher vaccine
uptake, meaning that when nurses did not perceive vaccines as
unavailable or unaffordable, they were more prone to getting
it. Although several studies did not name some variables with
the above terms, they too reported determinants and motiva-
tions that fit into this 3C model. For instance, numerous studies
found that nurses were vaccine hesitant because of their lack of
confidence in vaccine safety and effectiveness, and that nurses
who perceived vaccines as effective and safe were more prone to
receive them. In several studies, nurses who considered not to
be in need to get vaccinated or who did not fear contracting the
virus were more hesitant towards vaccination. Also, availabil-
ity (e.g., convenient locations) and affordability (e.g., reasonable
cost) of the vaccine were among the aspects cited by some nurses
in various studies to influence their willingness to receive the
vaccine.

The studies included in this systematic review reported some
factors both as motivators and determinants of vaccination hesi-
tancy or uptake but did not specifically investigate the potential
mediating or moderating role of some factors between the in-
tention to get vaccinated and the actual uptake of the vaccine.
However, the results of this systematic review are in line with
the WHO's framework of behaviours and social drivers of vacci-
nation (World Health Organization 2022b), which proposes that
social processes and ‘thinking and feeling’ factors first influence
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the motivation to get vaccinated, and then practical issues (e.g.,
availability) further influence if the person will eventually re-
ceive the vaccination. As mentioned above, several studies in-
cluded in this review reported that factors such as fear of vaccine
side effects and vaccine effectiveness (i.e., ‘thinking and feeling’
factors), healthcare professionals and families’ recommenda-
tions (i.e., social processes), availability, and affordability of the
vaccine (i.e., practical issues) influenced the intention of nurses
to receive the vaccine. Thus, the results of this systematic review
not only contribute to strengthen the WHO's framework of vac-
cination behavioural and social drivers, but also underline that
the elements identified by the framework applies to healthcare
professionals and, specifically, to nurses.

Both the SAGE and WHO's frameworks of vaccine hesitancy
were not specifically developed for nurses or healthcare profes-
sionals. However, although different determinants and motiva-
tions emerged in different extents, the results of this systematic
review appear to be in line and fit into those frameworks. This
shows that nurses' behaviours regarding their vaccination inten-
tions do not excessively differ from those of the general popula-
tion, even though they are healthcare professionals.

5 | Conclusion

This systematic review represents a synthesis of the literature
on vaccine hesitancy and uptake among nurses, and the results
contribute to a further understanding of the beliefs, barriers and
facilitators among nurses towards vaccination. Older age, longer
professional experience, lack of confidence in vaccine safety, and
effectiveness and accessibility (cost associated with the vaccine)
were among the most common determinants of vaccine hesi-
tancy. Lack of confidence in vaccine safety, complacency (per-
ception of not being in need to get vaccinated), and accessibility
(logistic issues) were among the most common motivations for
being vaccine hesitant. Strong confidence in vaccine safety and
effectiveness, a high sense of collective responsibility, previous
vaccination uptake/positive intentions towards future vaccina-
tion, weaker vaccine complacency, and older age were among
the most common determinants of vaccine uptake. Willingness
to protect themselves and/or others, contribute to the herd im-
munity, and comply with recommendations were among the
most common motivations for vaccine uptake in nurses.

The results of this systematic review allow a better understand-
ing of the perceived barriers and facilitators among nurses to-
wards vaccination. In this way, this study may represent a great
support for clinicians and policy makers because it can facilitate
the immediate implementation of the most-available strategies
to reduce barriers and improve facilitators. Additionally, this
study may also represent a great support for researchers because
it can spur future studies to identify new and effective strategies
to reduce barriers and further improve facilitators to eventually
increase vaccine uptake among nurses.

6 | Strengths and Limitations

In this systematic review, the focus placed both on determi-
nants and on motivations, as well as both of vaccine hesitancy

and uptake, contributed to drawing a broad picture of the phe-
nomenon of interest. In some cases, although very rare, some of
the data were computed on healthcare professionals as a whole
group and it was not possible to consider those referred to nurses
only (i.e., in Gafner et al. it was not possible to explore deter-
minants of hesitancy for nurses only, although it was for deter-
minants and motivations for uptake) (Gafner et al. 2021). We
included several studies from different countries and cultures:
although vaccination is a global phenomenon, socio-cultural
and economic variables may exert different impacts on vaccina-
tion intentions.
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