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ABSTRACT

Healthcare workers (HCWs) are among the at-risk groups for whom influenza vaccination is strongly
recommended. To assess the proportion of Italian HCWs with positive attitudes toward influenza
vaccination, we conducted a systematic review of relevant literature and a meta-analysis. Our focus
was on the influenza seasons from 2017/18 to 2021/22. The prevalence of favorable attitudes toward
vaccination varied, ranging from 12% during the 2017/18 influenza season to 59% in the 2020/21 season.
The significant increase in the 2020/21 season can be attributed to adaptations necessitated by the
COVID-19 pandemic. During the 2021/22 influenza season, there was a decline in vaccination coverage
(37%), likely due to the absence of a robust preventive culture. Various strategies have been employed to
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enhance HCWs' attitudes to achieve higher vaccination rates, but none of them have demonstrated
satisfactory results. Policymakers should consider implementing a policy of mandatory vaccination to

ensure elevated vaccination coverage among HCWs.

Introduction

Vaccination for Healthcare Workers (HCWs) serves a dual
purpose: safeguarding HCWs themselves from occupational
infectious diseases and shielding patients from potential noso-
comial infections. Moreover, it effectively curtails absenteeism,
thereby ensuring the continuity of high-quality healthcare
services.'" Among the array of recommended vaccinations,
special emphasis is placed on the annual administration of
the influenza vaccine ahead of the influenza season.”

The immunization of HCWs aligns with the directives out-
lined in the National Immunization Plan, as well as the yearly
guidelines for preventing influenza established by the Italian
Ministry of Health.>* Within this framework, HCWs stand out
as a vulnerable demographic for whom influenza vaccination
is strongly endorsed. Consequently, a proactive approach is
advocated, involving the annual provision of influenza vac-
cines to healthcare staff in the lead-up to the influenza season
(spanning from October to December). Notably, a minimum
vaccination coverage (VC) goal of 75% has been established for
this group.*

In Italy, numerous studies have been conducted to assess
the adherence of HCWs to influenza vaccination due to the
absence of a national system for Italian Ministry of Health to
collect comprehensive coverage data. As highlighted in
a review conducted by Prato R et al. in 2014, the vaccination

coverage among Italian HCWs varied from 12% to 37% within
the timeframe of 1999 to 2007. Notably, a study conducted in
2015° revealed an influenza vaccination coverage of nearly
25% during the 2013/14 season. Enhanced compliance with
influenza vaccination was observed among physicians when
compared to other professional categories. Factors contribut-
ing to this higher adherence included possessing an extended
professional tenure, receiving vaccination recommendations
from the occupational physician or General Practitioner (GP).

Just like with other vaccines, individuals’ attitudes toward
vaccination play a pivotal role in determining the efficacy of an
influenza immunization campaign. Notably, the success of
such campaigns hinges on these perceptions. An illustrative
case is the recognition by the World Health Organization
(WHO) in 2019 of vaccination hesitancy as a substantial health
concern for that year.” In the early months of 2020, the global
landscape shifted as COVID-19, the contagious disease pre-
cipitated by the emergent SARS-CoV-2 coronavirus, was offi-
cially declared a pandemic.*” This paradigm shift underscores
the heightened importance of influenza vaccination for HCWs
in Italy. The rationale is rooted in the similarities between
symptoms exhibited by both respiratory viral infections,
which share common high-risk groups - HCWs among
them. By fortifying these frontline personnel against influenza,
the nation’s healthcare capacity is bolstered during a time
when it is most critical.
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In light of this scenario, we undertook a comprehensive
systematic review of pertinent literature along with
a meticulous meta-analysis. Our aim was to ascertain the
extent to which Italian HCWs hold favorable attitudes toward
influenza vaccination. The scope of our investigation encom-
passed the influenza seasons spanning from 2017/18 to 2021/
22, facilitating a comparative assessment involving three pre-
pandemic flu seasons and two post-pandemic flu seasons. This
approach allowed us to present an updated overview of the
phenomenon and its evolutionary trajectory across these five
distinct vaccination campaigns. Our inquiry extended beyond
mere observation, delving into the factors influencing vaccine
compliance while also scrutinizing strategies tailored to
address vaccine hesitancy. This multi-faceted analysis serves
to deepen our understanding of the landscape and the
dynamics surrounding HCWSs’ attitudes and actions toward
influenza vaccination.

Material and methods

The systematic review protocol was meticulously established in
adherence to the guidelines stipulated by the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) checklist."® Our commitment to transparency and
rigor led us to formally register the protocol within the
International Prospective Register of Systematic Reviews
(PROSPERO), where it is cataloged under the reference
acknowledgment number CRD42022358187. To structure
our investigation, we relied upon the Population,
Intervention, Comparison, and Qutcome (PICO) framework,
a recognized methodology for framing review questions. Thus,
the focal inquiry emerged as follows: “What are the prevailing
attitudes held by Healthcare Workers (HCWs) toward influ-
enza vaccination in the context of Italy?”

Search strategy, selection criteria, and data extraction

Comprehensive searches were executed across prominent aca-
demic databases including Scopus, MEDLINE/PubMed, and
ISI Web of Knowledge. The study inclusion criteria encom-
passed research articles, brief reports, letters, and editorials
published within the timeframe of January 1, 2018, to
December 1, 2022. Our search parameters were designed to
encapsulate the terms: (adherence OR hesitan* OR compliance
OR attitude OR willingness) AND (influenza OR flu) AND
(vaccin* OR immun*) AND (healthcare worker* OR health
personnel OR physician* OR nurse* OR doctor* OR resident*
OR student*) AND (Ital*).

To ensure the thoroughness of our study, we considered works
published in either English or Italian with full-text availability.
Exclusions were made for abstracts without accompanying full-
text, reviews, meta-analyses, papers lacking epidemiological data,
clinical trials, and studies that veered away from the core purpose
of our review (pertaining to vaccine knowledge, seroprevalence,
etc.). Additionally, studies not set within the Italian context were
excluded from our analysis. We also reached out to the authors of
relevant studies for supplementary information when necessary.
Rigorous screening of article titles and/or abstracts was under-
taken independently by two reviewers, both of whom adhered to

the predefined inclusion and exclusion criteria. Instances of dis-
crepancies were duly recorded and subsequently resolved through
consensus-based discussions. Additionally, a comprehensive
examination of the references within the identified articles was
performed to uncover further relevant studies.

Data extracted included year, sample size, number of vacci-
nated HCWs, or the number of subjects who expressed
a willingness to receive the vaccine in the subsequent influenza
season, professional category, Italian region, potential deter-
minants of vaccine hesitancy, and options for managing hesi-
tant HCWs.

Quality assessment

The methodological quality of the chosen quantitative studies
was evaluated utilizing the Newcastle - Ottawa Scale (NOS),
which was suitably adapted for appraising cross-sectional
studies.'' Two independent researchers systematically assessed
the potential risk of bias associated with each study. Instances
of variance in their evaluations were diligently recorded and
subsequently harmonized through mutual consensus.

Main outcomes and pooled analysis

As the primary endpoint, we evaluated the attitudes of HCWs
during each influenza season under analysis; we defined “vaccine
good attitude” as the synthesis between those studies that esti-
mated a vaccination coverage, those studies that estimated vaccine
willingness in the following influenza season, and those studies
that investigated self-report vaccine uptake in the previous influ-
enza season(s). As secondary endpoints, we evaluated the role of
sex, age, and professional category. For comparisons by sex, age,
and professional category, the Odds Ratios (ORs) and 95% con-
fidence intervals (95%ClIs) were estimated.

In the meta-analysis, the aggregated proportion was com-
puted using the Freeman-Tukey double arcsine transforma-
tion, which served to stabilize variances. Random effects
models were employed, utilizing the DerSimonian-Laird
weights, while the estimated heterogeneity was derived from
the inverse-variance random-effects model. The resultant
pooled prevalence, accompanied by its corresponding 95%
Wald confidence interval, was visually presented through
a forest plot. To quantify heterogeneity, the I* statistic was
computed, offering insight into the proportion of the overall
variance that stems from heterogeneity between studies rather
than chance. Moreover, an assessment of heterogeneity across
distinct study groups was conducted. For the purpose of
determining statistical significance of heterogeneity, a p-value
of less than 0.05 was considered indicative.

Three different sensitivity analyses were conducted to eval-
uate stability, as follows

e Sub-analysis exclusively incorporating high-quality
studies

e Sub-analysis segregated by study sample size, distin-
guishing between those with a sample size of 1,000 or
more HCWs and those with a smaller sample size.



e Jterative exclusion of individual studies, followed by the
reassessment of conclusions based on the remaining stu-
dies, aimed at averting any undue distortions.

Funnel plots were used to assess publication bias for eva-
luations that included more than two studies. The distribution
of studies with a asymmetrical funnel shape indicated publica-
tion bias.

Statistical analysis was conducted using STATA MP17.

Strategies to increase vaccination compliance among
HCWs, suggested strategies to address vaccine hesitancy, and
determinants of good vaccination attitude were collected from
all available studies. The respective findings were compared,
with particular attention to the evidence presented in several of
the included papers.

Results
Identification of relevant studies

The flowchart, meticulously crafted in accordance with the
PRISMA guidelines'® (Figure 1), provides a visual repre-
sentation of the process employed for article selection.
Following the established inclusion criteria, a total of 55
articles were initially identified within ISI Web of
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Knowledge, 39 within Scopus, and 51 within MEDLINE/
PubMed. Additionally, one study was sourced through
a bibliographic search. Subsequent to the exclusion of
duplicated articles across the three databases, a final tally
of 67 qualifying studies emerged. From this pool, a sum of
47 studies met the stipulated eligibility criteria,"*® of
which 42 were subsequently included in the quantitative
analysis,'"*>> as detailed in Table 1; the five studies
excluded from the quantitative analysis lacked original
data reporting. Consequently, a total of 135 studies were
deemed ineligible and consequently excluded based on the
predefined criteria.

Quality assessment

The NOS was suitably administered to the included studies,
yielding a determination of high quality for 95.2% of them
(Table 1).

Pooled analysis

Considering the 2017/18 influenza season, the pooled preva-
lence of vaccine good attitude, estimated on 39,493 HCWs, was
16.8% (95%CI =13.8-19.9%), in accordance with an I* of

(N
=
0
=]
e
= Records identified through Additional records identified
= ;
3 database searching through other sources
= (n=333) (n=1)
\—
)
v v
fé‘ Records after duplicates removed
S (n=182)
5
Co Records excluded
(n=116)
v
N/
Records assessed for
eligibility (n = 66)
2 N Records excluded (n = 19)
3 >
%" - 1 clinical trial
Studies included in - 3 full text not available
qualitative synthesis - 6 evaluated the same
__J (n=47) phenomenon in a more recent
article
- 9 did not fulfill the inclusion
.8 r criteria
- Studies included in
% quantitative synthesis
= (meta-analysis)
(n=42)
) S—

Figure 1. Flow-chart of bibliographic research.
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98.2% and a p-value for the heterogeneity test of <.0001
(Figure S1). Sub-analysis by quality was not performed, con-
sidering that all included studies were high quality. The exclu-
sion of one study at a time showed no severe distortions from
any specific paper. Non-significant distortion was evidenced
when considering sub-analysis by sample size with a pooled
prevalence of 12.4% (95%CI = 10.3-14.5%; I* = 97.4%; p-value
< .0001) in studies with a sample size of 1.000+ subjects and
26.0% (95%CI = 12.0-43.1%; 1> = 98.2%; p-value < .0001) in
studies with sample size < 1.000, with an inter-group hetero-
geneity p-value of .057.

Considering the 2018/19 influenza season, the pooled pre-
valence of vaccine good attitude, estimated on 35,260 HCWs,
was 24.4% (95%CI = 19.9-29.2%), in accordance with an I? of
99.1% and a p-value for the heterogeneity test of <.0001
(Figure S2). Sub-analysis by quality was not performed, con-
sidering that all included studies were high quality. The exclu-
sion of one study at a time showed that the paper by Montagna
et al.*® significantly overestimated the pooled prevalence
because the study population was Public Health workers,
a population with higher knowledge of influenza vaccine and
therefore higher intake compared to other colleagues. Thus,
the pooled prevalence excluding that study was 22.0% (95%CI
=18.8-25.3%; > = 98.3%; p-value < .0001). A significative dis-
tortion was evidenced considering sub-analyses by sample size
(excluding Montagna et al.*®) with a pooled prevalence of
18.5% (95%CI = 14.8-22.5%; 1 = 98.9%; p-value < .0001) in
studies with a sample size of 1.000+ subjects and 26.6% (95%
CI=20.0-33.8%; 1> =95.1%; p-value < .0001) in studies with
a sample size <1.000, with between-group heterogeneity
p-value =.037.

Considering the 2019/20 influenza season, the pooled preva-
lence of vaccine good attitude, estimated on 59,437 HCWs, was
30.7% (95%CI = 26.5-35.1%), in accordance with an I* of 99.2%
and a p-value for the heterogeneity test of < .0001 (Figure S3). Sub-
analysis by quality showed a pooled prevalence equal to 31.6%
(95%CI = 26.6-36.8%; I* = 99.3%; p-value <.0001). The exclusion
of one study at a time showed no severe distortions from any
specific paper. Significant distortion was evidenced when consid-
ering sub-analysis by sample size with a pooled prevalence of
24.8% (95%CI = 20.7-29.2%; I* = 99.3%; p-value < .0001) in stu-
dies with a sample size of 1.000+ subjects and of 49.3% (95%CI
=39.6-58.9%; I” = 94.4%; p-value < .0001) in studies with sample
size < 1.000, with between-group heterogeneity p-value < .0001.

Considering the 2020/21 influenza season, the pooled pre-
valence of vaccine good attitude, estimated on 56,094 HCWs,
was 59.3% (95%CI = 52.4-66.0%), in accordance with an I? of
99.6% and a p-value for the heterogeneity test of <.0001
(Figure S4). Sub-analysis by quality showed a pooled preva-
lence equal to 58.6% (95%CI = 50.0-66.9%; I* = 99.7%; p-value
<.0001). The exclusion of one study at a time showed that the
paper by Regazzi L et al.*' overestimated the pooled prevalence
because the study population was Public Health workers, as
per Montagna et al.*® Thus, the pooled prevalence excluding
that study was 58.6% (95%CI = 51.4-65.6%; I* = 99.6%; p-value
< .0001). No significant distortion was evidenced when con-
sidering sub-analysis by sample size with a pooled prevalence
of 59.6% (95%CI = 51.6-67.4%; I> = 99.7%; p-value < .0001) in
studies with a sample size of 1.000+ subjects and 54.0% (95%
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CI = 38.9-68.7%; I°=-; p-value=-) in studies with sample size
< 1.000, with between groups heterogeneity p-value = .515.

Considering the 2021/22 influenza season, the pooled pre-
valence of vaccine good attitude, estimated on 17,956 HCWs,
was 37.4% (95%CI = 15.2-62.8%), in accordance with an I* of
99.9% and a p-value for the heterogeneity test of <.0001.
A sensitivity analysis was not performed since only three
studies investigated this season.

Therefore, based on the above analyses, we have chosen the
most reliable pooled prevalence estimate for each influenza
season under analysis, the one reported in Figure 2.

Comparing attitudes toward the vaccine among male
and female HCWs, the OR was 1.67 (95%CI=1.45-1.92;
I’ =85.0%; p<.0001; Figure S5). Sensitivity analyses
showed no specific distortion (not shown). In the publica-
tion bias analysis, a non-relevant asymmetry in funnel
plots may be shown (Figure S6).

Comparing attitudes toward the vaccine between nurses
and physicians, the OR was 0.38 (95%CI = 0.31-0.47; I’ =
94.0%; p <.0001; Figure S7). Sensitivity analyses showed no
specific distortion (not shown). The publication bias ana-
lysis shows an irrelevant asymmetry in the funnel plots
(Figure S8).

Comparing attitudes toward the vaccine among nurses and
other HCWs, the OR was 1.13 (95%CI = 0.99-1.28; I* = 82.0%;
p <.0001; Figure S9). Sensitivity analyses showed no specific
distortion (not shown). In the publication bias analysis, an
irrelevant asymmetry in the funnel plots may be evidenced
(Figure S10).

Comparing the vaccine attitude of subjects younger than 40
years and those older than 40 years, the OR was 0.92 (95%CI
=0.71-1.20; I = 93.0%; p <.0001; Figure S11). Sensitivity ana-
lyses showed no specific distortion (not shown). In the pub-
lication bias analysis, a slight asymmetry in the funnel plots
may be evidenced (Figure S12).

Determinants of vaccination compliance and suggested
strategies to address vaccination hesitation

Most studies have reported that the main reasons are lack of
information about vaccination, the opinion that the vaccine is
unsafe/useless, and fear of adverse events,”>>>>>42~#4:46.48:50.54,5557
Other factors of a negative attitude toward the vaccine were the
opinion that influenza is not a threatening disease,'**>***>*" the
role of pharmaceutical companies in influencing vaccine policy
decisions,”>** lack of time and/or forgetting to vaccinate,>>*%%
and not considering themselves a high-risk group for spreading
influenza to patients.*>*>**3°%% Nevertheless, HCWs reported
that the safety and protection of themselves and their patients is
a significant reason for vaccination good
attitude; ! 1>:20:22:25:29,42,45.47.50 44 ¢ significant for individuals
with comorbidities.'®* HCWs with higher education and knowl-
edge and who obtained information from scientific sources were
associated with better acceptance,®>*®*%2047:50:343638 A pyyray,
educating HCWs about seasonal influenza vaccination has been
advocated by many authors!#13192325:26.3437,3844-48545657 5

should begin while they are still students in order to consolidate
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Figure 2. Estimated pooled prevalence trend of vaccination good attitude by influenza vaccination season.

this habit. Better communication on social networks provided by
health institutions has also been hoped for.*

One of the main determinants of vaccination’s good
attitude was being vaccinated in previous influenza
seasons,”>??>424¢ jyst as good attitude with the 2020/21
influenza vaccination campaign was associated with better
readiness for COVID-19 vaccination.”**® Regarding age,
higher levels of compliance have been reported in younger
HCWs,>?20273335:414452.53 even though three studies'>>*°
reported lower hesitation in older subjects. The different
approach to immunization between the sexes is more dis-
cussed, with eight studies'>'®?%3>7%384430 reporting better
compliance in males and two in females. Physicians
seem to report less hesitation than other healthcare
professionals;13,15,18,19,26,28,31,35—38,43,44,50—52,54 as reported
by Melucci et al.*’ the involvement of Medical School
students in vaccination activities during the flu season
improved their attitude toward immunization.

Regarding strategies to increase vaccination adherence,
many authors have suggested that an on-site vaccination clinic
is an effective strategy to increase compliance among
HCWS’13,19,27,31,34,35,38,40—42,44,47,48,50,52,53 although not sufﬁ—
cient to achieve VCs above the minimum goal of 75%.
Proactive one-to-one invitations of HCWs in a personal
e-mail, an advertising campaign, and competition among hos-
pital departments (gaming strategy) seem to confer a greater
spread of campaign information.”"*>*’ Finally, easy access to
vaccination and overcoming logistical barriers for HCWs in
undergoing vaccination seems to play a crucial role in deter-
mining a better outcome regarding vaccination
coverage.”>”*** It should be considered that a relationship
between influenza vaccination coverage of HCWs and

33,48

absenteeism has been reported.””*® Improving vaccine accep-
tance and information by HCWs can be doubly effective in
policies against seasonal influenza, as they are employed on the
front lines and can be decisive in influencing the general
population.*>*”>

Numerous contemporary studies have suggested the
implementation of mandatory vaccination as a necessary
response to an urgent societal demand for the safeguarding
of personal and public health. Furthermore, such advocacy
underscores the paramount importance of defending sus-
ceptible individuals and patients.'>>**>>4>21:5255 Dy
Lorenzo et al.”>® evidenced that after implementing the
Apulian Regional Law n. June 27 June 19, 2018, which
provided for the mandatory influenza vaccination for
HCWs, the VC reached in health personnel working in
High Infectious Risk Operational Units was 77.8%, higher
than the previous seasons’ figure (24% and 28%, respec-
tively). The same health personnel expressed adequate sup-
port for mandatory vaccination for health care
professionals, as well as the use of Personal Protective
Equipment (PPE) for the unvaccinated;*>*®>**® HCWs
who disagreed with the mandatory strategy appealed for
freedom of choice.”””’

The co-administration of flu and COVID-19 vaccines has
been investigated by two authors;'>'” Lecce et al.'® reported
that co-administration might act as a facilitator toward flu
vaccine good attitude for health personnel who had access to
vaccination services during the 2021/22 influenza season but
did not receive the flu vaccine in the 2020-2021 season, while
Pascucci et al.'” noted that health personnel prioritized vacci-
nation against SARS-CoV-2, thus avoiding influenza vaccina-
tion, mainly because of the potential consequences of



concurrent administration that could overload the immune
system or be more reactogenic, despite the availability of
evidence-based recommendations demonstrating its safety
and immunogenicity. Finally, two authors focused on the
propensity for dual vaccination in later years, emphasizing
that Public Health Institutions need to improve strategies to
ensure the immunization of health personnel for influenza and
COVID-19 vaccinations.'>*’

Discussion

Our meta-analysis revealed that the vaccination attitude
among HCWs in Italy has not met the minimum target of
75% set by Italian Health Institutions. A 2011 systematic
review’’ reported influenza vaccination adherence rates
among nurses and ancillary workers at 13.5% (95%CI = 9.6
17.9%) and 12.5% (95%CI = 10.0-15.3%), respectively, under-
scoring that vaccination hesitancy among health personnel in
Italy has persisted as a long-standing issue. The positive vac-
cine attitude ranged from 12% in the 2017/18 influenza season
to 58% in the 2020/21 season. These data demonstrate that,
from one season to the next, the strategies implemented by
Italian Health Institutions have improved the vaccine attitude
toward influenza vaccination. However, the significant
increase in the 2020/21 season must be addressed to the adap-
tation necessitated by the COVID-19 pandemic. This observa-
tion is further substantiated by data from the World Health
Organization (WHO), which indicated an overall increase in
vaccination coverage during the 2020/21 season in specific EU/
EEA countries. Notably, these countries encompass Hungary,
Ireland, Lithuania, Norway, Romania, Slovenia, Spain, Croatia,
and the UK.*® Further analysis is required regarding the 2021/
22 influenza season, considering that only three studies have
investigated this season. Our meta-analysis showed a decrease
compared to the previous season, but the wide 95%CI necessi-
tates further investigation. Nevertheless, it is possible that once
the acute phase of the emergency subsides, health personnel
may exhibit hesitancy toward flu vaccination due to the lack of
a robust preventive culture."

Both the meta-analysis and the systematic review showed
that physicians appear to be less hesitant than nurses (OR =
0.38; 95%CI = 0.31-0.47), while when comparing nurses with
other HCWs, they seem to be more prone to vaccination (OR
=1.13; 95%CI =0.99-1.28); this evidence agrees with the
literature.°" As indicated by the findings of our systematic
review, it becomes apparent that elevated education levels
and reliance on scientific sources hold a pivotal influence on
the attitudes of HCWs. This is particularly pertinent given that
a considerable proportion of older Italian HCWs, including
nurses and auxiliary staff, lack advanced academic qualifica-
tions such as a master’s degree.”> Our meta-analysis did not
highlight the influenza vaccination aptitude of HCWs in Italy
considering age groups (OR=0.92; 95%CI=0.71-1.20),
although most of the experiences reported in the included
studies ~ showed  better  attitude in  younger
HOWs 26:33:35:41,44,52,53

The systematic review highlighted the main determinants
of vaccination hesitancy; lack of information about vaccina-
tion, the opinion that the vaccine is unsafe or useless, fear of
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adverse events, and the opinion that influenza is not
a threatening disease are known determinants of vaccination
refusal in the scientific literature.’ The influence of phar-
maceutical companies on vaccination policy decisions has
been identified as a factor contributing to vaccine hesitancy.
While this assertion may be contentious, a review conducted
in 2022 provided evidence that among both nurses and
physicians, a certain degree of hesitancy can be attributed
to their attitudes toward pharmaceutical companies.
Specifically, nurses believed that physicians were swayed by
pharmaceutical companies to endorse vaccination through
concealed affiliations and financial incentives, while physi-
cians cited the financial motivations of pharmaceutical com-
panies as a source of concern.®” Severe is the widespread
opinion that health personnel do not consider themselves
potential vectors of influenza transmission to patients;
indeed, the use of influenza vaccine to prevent illness and
transmission should be part of the “duty of care.”®

The influence of information sources, particularly social
media, warrants careful consideration. Italy has encountered
the peril of vaccine campaign setbacks due to the unregulated
spread of inaccurate information by the media on separate
occasions (Fluad 2014, Vaxveria 2021).°*%° The considerable
impact of media communication on vaccine hesitancy is
apparent, even within the community of Healthcare Workers
(HCWs). Thus, it becomes imperative for public health orga-
nizations to take proactive measures to ensure accurate and
science-based communication, particularly within the realm of
social networks.

On the other hand, an awareness of safety and the protec-
tion of oneself and patients appears to increase willingness to
vaccinate. Trust in the scientific community has already been
identified as one of the significant determinants of vaccine
compliance in the general population and therefore also
plays a crucial role for HCWs. Another main determinant of
vaccination adherence was having received a previous anti-
influenza vaccination. Nonetheless, most authors and the
scientific literature concur that only a multifactorial approach,
including pro-active invitations, advertising campaigns, and
competition among hospital departments, as well as easy
access to vaccination (i.e., on-site vaccination), and improved
vaccine acceptance and information among HCWs, has the
potential to effectively increase influenza vaccination compli-
ance among health personnel.*®

The COVID-19 pandemic marked the 2020/21 influenza
season; in this context, the highest VC values were recorded
among HCWs in Italy. However, our systematic review
revealed that both study authors and the interviewed
HCWs themselves found mandatory anti-influenza
desirable'13,34,42,43,45,51,52

The primary limitation of this meta-analysis was the high
heterogeneity observed across studies, as evidenced by the I*
values. Several factors may account for this high heteroge-
neity. One factor is the variation in the geographical loca-
tions within Italy where the phenomenon was studied among
HCWs. Moreover, the authors employed different methods
to assess “vaccine attitude,” including evaluating vaccination
coverage, gauging willingness to receive the vaccine in the
upcoming flu season, or conducting retrospective interviews
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with HCWs. Additionally, the sensitivity analyses conducted
did not yield a notable enhancement in heterogeneity values
across the various studies. Nevertheless, the implementation
of a random-effects analysis within the statistical framework
effectively mitigated this potential bias. Furthermore, it is
important to acknowledge that certain surveys were dissemi-
nated through online platforms or social media, potentially
leading to instances where HCWs responded to multiple
questionnaires. Regrettably, this particular bias remains
inherently challenging to identify or rectify. Nevertheless,
a strength of our review and meta-analysis lay in the large
sample size achieved by compiling selected papers. This
bolstered the statistical analysis and offered a more compre-
hensive perspective on influenza vaccine hesitancy among
Italian HCWSs. Moreover, this study offers a comprehensive
assessment of vaccination behaviors in a critical demo-
graphic. The multi-seasonal analysis provides a nuanced
understanding of how these attitudes may evolve over time,
considering the varying challenges posed by different influ-
enza seasons. Furthermore, the sheer volume of data col-
lected and analyzed underscores the study’s robustness.
Lastly, the originality of this research lies in its exploration
of vaccination attitudes in a specific and vital segment of the
healthcare workforce, shedding light on crucial insights for
public health policy and intervention strategies. Finally, we
computed OR for several determinants (such as sex, age
class, professional category) that had not been previously
documented in the literature.

Conclusions

HCWs are among the most trusted sources of vaccine infor-
mation and have a direct impact on the vaccination decisions
made by their patients and social contacts. A skeptical profes-
sional could potentially sway people’s opinions or reinforce the
belief that vaccinations are unsafe, especially among those who
are already hesitant about vaccinations.”! Indeed, the effective-
ness of a vaccination campaign greatly relies on how well the
message reaches and resonates with the general population.

Our study uncovered a significant proportion of HCWs
expressing negative attitudes toward influenza vaccination
and identified the primary determinants of this attitude.
Mandatory vaccination, which has previously demonstrated
success in other population groups, seems to be the sole effec-
tive measure for ensuring the protection of HCWs and the
patients under their care. The only study reporting
avaccination coverage value > 75% is that of Di Lorenzo et al.;*
VC achieved among health personnel after the implementation
of mandatory vaccination reached 77.8% (+179% compared to
the previous season).

In conclusion, policymakers should seriously contemplate
the implementation of mandatory vaccination policies to
attain high VC among health professionals, particularly those
working in high-risk wards. The impacts of this mandatory
approach should be subjected to evaluation, encompassing
considerations of cost-effectiveness and addressing ethical
and medico-legal aspects. Nonetheless, we believe it represents
the quickest solution to address the issue of poor vaccination

attitudes among healthcare personnel. Simultaneously, in the
medium to long term, supplementary strategies for improving
vaccination compliance should be developed to reassess
HCWSs’ attitudes toward vaccination, with the potential to
transition away from a mandatory approach if deemed
appropriate.66
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