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Infectious diseases have always posed a significant threat to mankind, resulting in
high mortality and morbidity throughout history [1]. Currently, the burden of
communicable diseases still remains very high in all age groups worldwide [2]. Moreover,
the current COVID-19 pandemic has once again underlined the tremendous impact of
transmittable diseases in terms of public health [1].

From this point of view, vaccines have always represented a fundamental public
health tool. Indeed, mass immunization campaigns save millions of lives each year [3].
Furthermore, COVID-19 vaccines are enabling us to overcome the ongoing pandemic.
Therefore, it is of utmost importance to promote vaccine uptake and to identify and
address barriers for achieving adequate vaccination coverage.

Among the obstacles to reaching adequate vaccination coverage, vaccine hesitancy
(VH) is rightfully included.

VH is defined by SAGE working group as “the delay in acceptance or refusal of
vaccination despite the availability of vaccination services”[4] and was included by the
World Health Organization (WHO) amongst the major health concerns in 2019 [5]. Going
into detail, VH appears to be complex and context specific, varying across time, place and
types of vaccines [4]. All these factors have been studied with respect to VH in recent
decades and have played a big role during the COVID-19 pandemic and will certainly
continue to do so in the post-pandemic future.

In the last two years, increasing attention has been paid to the determinants of
vaccine uptake and vaccine hesitancy with respect to COVID-19 vaccines. In a recent
systematic review of the literature, the authors investigated vaccine acceptance rates and
determinants of vaccine hesitancy towards the current COVID-19 vaccination campaign
globally [6]. The results showed that VH is a context-specific phenomenon, which varies
according to geographical, social and demographic contexts [6]. Different population
subgroups may have a greater tendency toward vaccine hesitancy and need to be targeted
with specific strategies to counteract the phenomenon [6]. Of great concern is vaccine
hesitancy in particular groups, such as healthcare workers, both because of their
proximity to the patient and their health literacy role [6].

Other subgroups of particular interest are people with specific conditions that place
them at greater risks of serious disease outcomes (e.g., people with comorbidities,
pregnant women [7]). While people with comorbidities generally have higher vaccine
uptake [8], some subgroups seem to present pockets of resistance (black adults with HIV,
adults undergoing chronic dialysis and people addicted to drugs) [6]. These data can only
be explained in the light of a complex analysis that also includes socio-economic and
cultural factors.
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In another study, an interesting insight into vaccine hesitancy in the population of
the Veneto region in Northern Italy is provided [9]. In line with recent evidence [8,10],
data collected show a difference by gender (women are more hesitant than men) and by
age group (people aged between 30 and 70 years are more hesitant than people of other
age groups) [9]. The difference in the distribution of vaccine hesitancy by age could be
related to different exposure to social media [11], which has been identified as an
important factor determining skepticism against COVID-19 vaccination. Some subgroups
such as supermarket and shop workers were identified as more hesitant [9]. In addition,
a positive association was found between level of education and vaccine acceptance [9].
People who had been vaccinated for flu had higher vaccination acceptance rates also for
COVID-19 vaccines [9].

A study conducted in the cities of Palermo and Bologna investigating attitudes
toward flu vaccination and COVID-19 vaccination reported results in line with previously
presented studies [12]. In fact, in this study, vaccine hesitancy shows a different
distribution according to gender and age (women are more hesitant than men, and people
under 30 are less hesitant) [12]. Moreover, a lower educational level correlates positively
with VH [12]. Another finding is that the propensity to become vaccinated against flu
again correlates positively with the willingness to receive COVID-19 vaccinations [12].

Following these considerations, how the recent pandemic has affected the vaccine
uptake of other types of vaccines should be considered. In a study conducted in China,
the uptake of flu and pneumococcus vaccines was compared before and after the
pandemic outbreak [13]. The results of this study show that the uptake of these vaccines
increased during the pandemic, possibly due to an increased perception of susceptibility
to infections among the population [13]. However, coverage was still suboptimal and
specific strategies need to be developed to achieve adequate levels of vaccine coverage
[13].

In the post-pandemic future, achieving and maintaining optimal influenza vaccine
coverage will be of utmost importance. To achieve this goal, children are increasingly
being vaccinated, including the use of innovative nasal vaccines [14]. With regard to
childhood vaccinations, a factor influencing vaccine uptake should, therefore, be the VH
of parents. In a recent study conducted in Khartoum state, Sudan, the authors showed
that parental vaccine hesitancy directly influences measles vaccine uptake [15]. In another
study conducted in the same state, the determinants of parental VH were investigated
[15]. In addition to an exposure to misinformation and parental perceptions of vaccine
effectiveness, the number of children, the age of the mother and barriers to access were
identified as important determinants of parental VH [16]. The pandemic crisis has not
only highlighted the need to address VH once again among parents/guardians but has
also caused some delays in the schedules of children and adolescents for other types of
vaccine.

For example, one vaccination that suffered a dramatic reduction in uptake in many
countries during the pandemic is HPV vaccination. In one study, the role of health literacy
in improving vaccine uptake was analyzed [17]. The results show that adequate
communication and technical information aimed at debunking false believes (such as the
fear that HPV agent may mutate back to a virulent HPV) can improve vaccine uptake [17].

Among the strategies aimed at improving vaccine uptake, the introduction of
mandatory childhood vaccinations might be included. In a recent systematic review, the
authors analyzed the impact of the pandemic on vaccination coverage and the incidence
of vaccine preventable diseases, together with the implementation of mandatory
vaccination in some countries of the WHO European Region [18]. Data collected show
how the introduction of mandatory childhood vaccinations reduces the incidence of
vaccine-preventable diseases and increases vaccine uptake [18].

Based on all the above considerations, the post-pandemic future looks like a
challenging time that will require an additional public health effort to bring it back to its
former level and to be prepared for any challenges that will emerge. Knowledge and the
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ongoing study of vaccine hesitancy remain the tools on which to base strategies to
appropriately counter this phenomenon.

Author Contributions: Conceptualization, all the authors contributed equally; writing—original
draft preparation, M.M. and E.S.; writing—review and editing, D.G. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Scognamiglio, F.; Fantini, M.P.; Reno, C.; Montalti, M.; di Valerio, Z.; Solda, G.; Salussolia, A.; La Fauci, G.; Capodici, A.; Gori,
D. Vaccinations and Healthy Ageing: How to Rise to the Challenge Following a Life-Course Vaccination Approach. Vaccines
2022, 10, 375. https://doi.org/10.3390/vaccines10030375.

Vos, T.; Lim, S.S.; Abbafati, C.; Abbas, K.M.; Abbasi, M.; Abbasifard, M.; Abbasi-Kangevari, M.; Abbastabar, H.; Abd-Allah, F.;
Abdelalim, A; et al. Global burden of 369 diseases and injuries in 204 countries and territories, 1990-2019: A systematic analysis
for the Global Burden of Disease Study 2019. Lancet 2020, 396, 1204-1222. https://doi.org/10.1016/S0140-6736(20)30925-9.
World Health Organization. Immunization. Available online: https://www.Who.Int/News-Room/Facts-in-
Pictures/Detail/Immunization (accessed on 21 March 2022).

MacDonald, N.E.; Eskola, J.; Liang, X.; Chaudhuri, M.; Dube, E.; Gellin, B.; Goldstein, S.; Larson, H.; Manzo, M.L.; Reingold, A;
et al. Vaccine Hesitancy: Definition, Scope and Determinants. Vaccine 2015, 33, 4161-4164.

World Health Organization (WHO). Ten Threats to Global Health in 2019. 2019. Available online: https://www.who.int/news-
room/spotlight/ten-threats-to-global-health-in-2019 (accessed on 15 February 2022).

Salomoni, M.G.; Di Valerio, Z.; Gabrielli, E.; Montalti, M.; Tedesco, D.; Guaraldi, F.; Gori, D. Hesitant or Not Hesitant? A
Systematic Review on Global COVID-19 Vaccine Acceptance in Different Populations. Vaccines 2021, 9, 873.
https://doi.org/10.3390/vaccines9080873.

Vimercati, A.; de Nola, R.; Trerotoli, P.; Metta, M.E.; Cazzato, G.; Resta, L.; Malvasi, A.; Lepera, A.; Ricci, I.; Capozza, M.; et al.
COVID-19 Infection in Pregnancy: Obstetrical Risk Factors and Neonatal Outcomes—A Monocentric, Single-Cohort Study.
Vaccines 2022, 10, 166. https://doi.org/10.3390/vaccines10020166.

Guaraldi, F.; Montalti, M.; di Valerio, Z.; Mannucci, E.; Nreu, B.; Monami, M.; Gori, D. Rate and Predictors of Hesitancy toward
SARS-CoV-2 Vaccine among Type 2 Diabetic Patients: Results from an Italian Survey. Vaccines 2021, 9, 460.
https://doi.org/10.3390/vaccines9050460.

Cocchio, S.; Tremolada, G.; Furlan, P.; Nicoletti, M.; Zabeo, F.; Fonzo, M.; Tonon, M.; Russo, F.; Baldo, V. “Would You Get
Vaccinated against COVID-19?” The Picture Emerging from a Study on the Prevalence of SARS-CoV-2 Infection in the General
Population of the Veneto Region. Vaccines 2022, 10, 365. https://doi.org/10.3390/vaccines10030365.

Montalti, M.; Rallo, F.; Guaraldi, F.; Bartoli, L.; Po, G.; Stillo, M.; Perrone, P.; Squillace, L.; Dallolio, L.; Pandolfi, P.; et al. Would
Parents Get Their Children Vaccinated Against SARS-CoV-2? Rate and Predictors of Vaccine Hesitancy According to a Survey
over 5000 Families from Bologna, Italy. Vaccines 2021, 9, 366. https://doi.org/10.3390/vaccines9040366.

Gori, D.; Durazzi, F.; Montalti, M.; Di Valerio, Z.; Reno, C.; Fantini, M.P.; Remondini, D. Mis-tweeting communication: A
Vaccine  Hesitancy  analysis among  twitter users in  Italy. Acta  Biomed. 2021, 92, e2021416.
https://doi.org/10.23750/abm.v92iS6.12251.

Montalti, M.; Di Valerio, Z.; Rallo, F.; Squillace, L.; Costantino, C.; Tomasello, F.; Mauro, G.L,; Stillo, M.; Perrone, P.; Resi, D.; et
al. Attitudes toward the SARS-CoV-2 and Influenza Vaccination in the Metropolitan Cities of Bologna and Palermo, Italy.
Vaccines 2021, 9, 1200. https://doi.org/10.3390/vaccines9101200.

Gong, L.; Zhang, X.; Qu, Z.; Francis, M.R,; Han, K,; Xu, C.; Cai, E.; Shi, H.; Hou, Z. Public Interest in Distribution and
Determinants of Influenza and Pneumonia Vaccination during the COVID-19 Pandemic: An Infodemiology and Cross-Sectional
Study from China. Vaccines 2021, 9, 1329. https://doi.org/10.3390/vaccines9111329.

Yusuf, H.; Kett, V. Current prospects and future challenges for nasal vaccine delivery. Hum. Vaccines Immunother. 2016, 13, 34—
45. https://doi.org/10.1080/21645515.2016.1239668.

Sabahelzain, M.M.; Moukhyer, M.; Borne, B.V.D.; Bosma, H. Vaccine Hesitancy among Parents and Its Association with the
Uptake of Measles Vaccine in Urban Settings in Khartoum State, Sudan. Vaccines 2022, 10, 205.
https://doi.org/10.3390/vaccines10020205.

Sabahelzain, M.M.; Moukhyer, M.; Bosma, H.; Borne, B.V.D. Determinants of Measles Vaccine Hesitancy among Sudanese
Parents in Khartoum State, Sudan: A Cross-Sectional Study. Vaccines 2021, 10, 6. https://doi.org/10.3390/vaccines10010006.
Keselman, A.; Zeyer, A. Tipping the Fencesitters—The Impact of a Minimal Intervention Enhanced with Biological Facts on
Swiss Student Teachers’ Perception of HPV Vaccination Safety. Vaccines 2022, 10, 175. https://doi.org/10.3390/vaccines10020175.
Kuznetsova, L.; Cortassa, G.; Trilla, A. Effectiveness of Mandatory and Incentive-Based Routine Childhood Immunization
Programs in Europe: A Systematic Review of the Literature. Vaccines 2021, 9, 1173. https://doi.org/10.3390/vaccines9101173.



