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The impact of Coronavirus disease 2019 (COVID-19) on the pediatric population is increasingly recognized. A widespread vaccination in childhood would provide benefits for children and might help ending the pandemic by enhancing community protection. Following recent approval by the European Medicines Agency (EMA) of Comirnaty (Pfizer-BioNTech) for children aged 5–11 years, we aimed to investigate caregivers' intention to vaccinate their children <12 years of age against COVID-19. A structured questionnaire was administered to caregivers of children aged <12 years visiting the Emergency Department or the outpatient clinics in three major hospitals of Milan, Italy, from 20 September to 17 October 2021. A total of 612 caregivers were invited to participate and 604 accepted (response rate >98%). Three questionnaires were excluded due to compiling errors and 601 were included in the analysis. A total of 311 (51.7%) caregivers stated they would have their child vaccinated, 138 (23%) would refuse to vaccinate their child and 152 (25.3%) were unsure. The intention to vaccinate the child was higher in caregivers vaccinated against COVID-19, in those with a bachelor's degree or higher level of education, and in those with friends/acquaintances who became ill or died due to COVID-19. This study shows that increasing efforts are necessary to provide evidence-based tailored information to caregivers and to promote vaccination in this pediatric age group.

Keywords: SARS-CoV-2, vaccine hesitancy, infants, children, adolescents, vaccination, parents, caregivers


INTRODUCTION

Coronavirus disease 2019 (COVID-19) has been exerting an enormous impact on pediatric population (1). Although COVID-19 is often mild or even asymptomatic in childhood (2), some affected children may experience serious conditions such as pneumonia, the Multisystem Inflammatory Syndrome associated with COVID-19 (MIS-C) (3) and long COVID (4). In Italy, by the end of November 2021, more than 800.000 children have been infected by Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). Among them, more than 8,500 required hospitalizations, 251 were admitted to an intensive care unit (ICU) and 35 died (5). Furthermore, the persistent threat of school closing, home online teaching, quarantine, and social isolation measures had undoubted consequences on children's physical and psychological well-being (6–8).

While two COVID-19 vaccines – Comirnaty by Pfizer-BioNTech and Spikevax by Moderna – were previously authorized in the European Union for individuals aged 12 years and over, on 25 November 2021 the European Medicines Agency (EMA) authorized the use of Comirnaty in children aged 5–11 years (9). The importance of extending COVID-19 vaccination to children aged <12 years was also highlighted by data from the Italian Health Institute showing that COVID-19 cases in Italy started to rise again in November 2021 and that the 6–11-years-old age group held the greatest incidence rates 5. The administration of a COVID-19 vaccine in children and adolescents might also be helpful to limit the spread of SARS-COV-2 by reinforcing community protection and eventually – though this topic is still debated – by achieving herd immunity (10, 11).

Vaccine hesitancy is considered by WHO as one of the ten major threats to global health (12) and it is defined as the “delay in acceptance or refusal of vaccination despite availability of vaccination services. influenced by factors such as complacency, convenience, and confidence” (7). The (lack of) confidence might regard mistrust in the system delivering the vaccine (pharmaceutical companies, vaccination programs decision makers, healthcare providers etc.), the safety and/or the effectiveness of the vaccine. The “no-vax” movement refers properly to this dimension, since most “no vax” individuals do not consider vaccination from an analytical viewpoint but, in many cases, reject it due to a strongly negative attitude toward a “conspiring” system (policy decision makers, pharmaceutical companies etc.), and/or misconceptions about vaccine safety or effectiveness (13). The complacency dimension refers to people who perceive as low the risks related to the disease (risk of getting the disease, risk to develop a severe disease), so they do not consider vaccination as necessary (14). Convenience concerns are expressed by individuals who delay/refuse vaccination because they do not find it appealing, firstly in terms of easy accessibility (14). Calculation was proposed by C. Betsch et al. as a fourth factor and it was described as an extensive information search of pros and cons of a given vaccination with the selfish aim to maximize the utility for oneself, leading to refuse vaccination if risks related to the disease seem to be lower than those related to vaccination (15). Together, confidence, complacency, convenience, and calculation constitute the “4 Cs” model of vaccine hesitancy.

Since the parents'/caregivers' willingness to have their children vaccinated is a condicio sine qua non for the success of the vaccination campaign, understanding the reasons for parental vaccine hesitancy is essential for promoting effective vaccination programs.

In Western countries a long-standing tradition of vaccine hesitancy is found in adults, both for themselves (e.g., influenza vaccine, tetanus-diphtheria-pertussis vaccine etc.) (16–19) and their offsprings (e.g., routine childhood vaccines, HPV vaccine etc.) (20, 21). In Italy, the prevalence of parental vaccine hesitancy has been estimated to be 35% (22). Concerning COVID-19 vaccination after initial hesitancy shown by the public (23) and (even more surprisingly) by healthcare workers (24), a sustained adherence to vaccination programs was registered in the Italian adult population (25) and as of November 2021 84.7% of people aged ≥12 years have completed their primary vaccination course (26). However, the beliefs and attitudes of Italian parents/caregivers regarding COVID-19 vaccination of children under 12 years of age remain unclear and of great interest. The aim of this preliminary study was to investigate parents'/caregivers' attitude toward COVID-19 vaccination of their child under 12 years of age and to analyze the characteristics associated to acceptance or refusal of this vaccination.



MATERIALS AND METHODS


Questionnaire Structure

A closed-ended questionnaire was proposed to caregivers (coded either as “parent” or “other caregiver”) of children aged <12 years who accessed the pediatric emergency department or a pediatric outpatient clinic at three major hospitals in Milan, Italy, from 20 September to 17 October 2021. Caregivers were approached in the emergency department's waiting room or before the outpatient visit. In the emergency department setting, caregivers of children accessing with priority codes (imminent risk for life) were excluded. Caregivers who gave their consent to participate, were interviewed by a trained researcher.

For the caregivers, socio-demographic variables, information about COVID-19 vaccination status including reasons for not being yet vaccinated, history of COVID-19 also in family members and in friends/acquaintances were collected. For the child, demographic variables, type of hospital setting (emergency department vs. outpatient visit) and reasons for emergency department access were collected. Finally, the caregiver's intention to have the child vaccinated against COVID-19 and reasons for any refusal were investigated. Six possible reasons for both the caregiver's refusal to get vaccinated and/or to have the child vaccinated were investigated using the 4 Cs model of vaccine hesitancy (i.e., confidence, complacency, convenience, calculation) (14, 15). In particular, the reasons “I don't trust (mass media, vaccination campaign decision makers, pharmaceutical companies)”, “The vaccine is not that effective..” and “I am afraid of the vaccine side effects/adverse events” were traced back to the confidence dimension (14). The reason “I don't think it's necessary..” was related to the complacency dimension (14). The reason “Getting vaccinated/Having my child vaccinated would be too complicated/difficult/time-consuming” referred to the convenience component (14). Finally, the reason “I got informed and to date vaccination is not helpful for me/my child” referred to the calculation dimension (15). All data were anonymously collected.



Statistical Analysis

Statistical analyses were conducted using R software, version 4.0.0. Mean and standard deviation for numerical variables and frequencies and proportions for categorical variables were calculated. Firstly, mosaic plots were produced to graphically explore any relationship between the caregiver's intention to have the child vaccinated and the categorical variables coding for: i) COVID-19 primary vaccination course completed or under completion [yes; no], ii) previous COVID-19 [yes; no], iii) previous COVID-19 in a family member [yes: disease; yes: death; no], iv) previous COVID-19 in a friend/acquaintance [yes: disease; yes: death; no], v) type of hospital setting [emergency department; outpatient visit]. By analyzing the contingency tables reporting the propensity to vaccinate the child as the response variable and the aforementioned variables as independent variables, odds ratios (OR) with their 95% confidence intervals were calculated. Fisher's exact test was performed to test the overall association between the intention to have the child vaccinated and the other categorical variables. Since a univariate correlation analysis does not account for the overall association structure, we conducted an initial exploratory multivariate analysis by means of a multiple correspondence analysis (MCA) to visually understand which conditions in the “multivariate” space were closest to the propensity to vaccinate the child and, therefore, associated. Finally, two regression models were considered: a logistic regression model and a generalized linear model with a log-link function. The latter was performed to obtain prevalence ratios (PR). For the construction of the logistic regression model, an initial model containing as predictors all the variables considered in the univariate analysis (defined as “full”) was considered. By modeling restricted cubic splines (RCS) at three nodes, the possible presence of non-linear effects was checked for age which was the only continuous variable. The ANOVA test did not find statistical evidence of the presence of non-linear effects. From the “full” model, the Akaike Information Criterion (AIC) was performed to obtain a simplified model in favor of its better interpretability. Considering the coefficients of the logistic regression model, ORs were calculated in logarithmic form with their 95% confidence intervals. Subsequently, a generalized linear model considering as predictors the same variables of the final logistic regression model was performed. From the calculated model coefficients, PRs were extracted with their 95% confidence intervals. A p < 0.05 was considered as significant.




RESULTS

A total of 612 consecutive caregivers were invited to complete the questionnaire. Eight caregivers did not accept to participate (response rate = 98.7%). Three questionnaires were excluded due to compiling errors and 601 questionnaires were finally retained and analyzed.

Table 1 summarizes the characteristics of enrolled caregivers and children, as well as the intention to have the child vaccinated.


Table 1. Characteristics of enrolled caregivers and their child.
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Tables 2, 3 report the reasons for caregivers' refusal to get vaccinated and to have the child vaccinated, respectively.


Table 2. Caregivers' reasons for refusing to be vaccinated against COVID-19. As the caregiver could express a maximum of two reasons, the cumulative percentage overcomes 100%.

[image: Table 2]


Table 3. Caregivers' reasons for refusing the COVID-19 vaccination for their child. As the caregiver could express a maximum of two reasons, the cumulative percentage overcomes 100%.
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In the univariate analysis, graphical exploration through mosaic plots showed a clear effect between the caregiver vaccinated or about to complete vaccination and the intention to vaccinate the child (data not shown). This association was also confirmed by the Fisher's exact test and an OR (with 95% confidence interval) of 10.05 (4.20, 29.3) was found. Hence, vaccinated caregivers show a 10-fold higher propensity to vaccinate their child compared to those not vaccinated. In the other cases, the Fisher's exact test failed to find any statistical evidence of an association between the propensity to vaccinate the child and the categories of the other variables.

Figure 1 shows the results of the Multiple Correspondence Analysis. A caregiver's history of SARS-CoV-2 infection or having a family member who got ill or died due to COVID-19 were not associated to the intention to vaccinate the child.


[image: Figure 1]
FIGURE 1. All levels of the categorical variables considered in the univariate analysis were projected in a new space defined by the first two dimensions (Dim1, Dim2) computed by MCA. Only variables showing a possible joint association to the caregiver's intention to vaccinate the child are displayed. The level “Vaccinate Child: Yes” (i.e., the caregiver willing to vaccinate the child), the level “Bachelor's degree or superior” (i.e., the caregiver holding a bachelor's degree or higher level of education) and the level “Caregiver Vaccinated” (i.e., the caregiver has completed/is about to complete the primary vaccination course) are close in the multivariate space, indicating a possible joint association. The categories of the variables are colored considering the parameter of cos2, which measures the degree of association between variable categories and a particular axis. If a variable category is well-represented by two dimensions, the sum of the cos2 is closed to one and tends to red color.


In the logistic regression model, three variables of interest were identified: the vaccination against COVID-19 of the caregiver, having a bachelor's degree or higher level of education, and a history of a friend or acquaintance with SARS-CoV-2 infection (Figure 2).


[image: Figure 2]
FIGURE 2. In this forest plot, the strength of association between the different conditions and the propensity to vaccinate the child are represented by means of the logarithmic form of the odds ratios computed by modeling a logistic regression model. Here, the conditions positively associated to the propensity to vaccinate the child are represented. The greater the logarithms of the odds ratios, the stronger is the association between a given condition and the propensity to vaccinate the child. Triangles indicate the point estimation while whiskers represent the 95% confidence intervals. For the caregiver having a friend or acquaintance who got ill or died due to COVID-19, the reference level is “neither of the two” conditions; for the caregiver's COVID-19 vaccination status, the reference level is “Caregiver Not Vaccinated”; for the caregiver's level of education, the reference level is “lower level of education.” Reference level means that when computing the odds ratio, the condition is put at the denominator.


The strongest predictor in favor of the child's vaccination was a caregiver who got vaccinated against COVID-19. The likelihood to vaccinate the child was greater also for caregivers with a bachelor's degree or higher level of education, compared to those having a lower degree of education. Finally, the intention to have their child vaccinated was higher among caregivers with a history of a friend/acquaintance who got ill due to COVID-19, and even grater if a friend/acquaintance died due to COVID-19.

In Figure 3, the forest plot shows the prevalence ratios (PRs) calculated by generalized linear models. The coefficients of the model resulted the same as those of the logistic regression model. A higher prevalence in the propensity to vaccinate the child was found for caregivers who were vaccinated, had a bachelor's degree or higher level of education, and had a history of a friend/acquaintance who became ill or died due to COVID-19.
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FIGURE 3. As in Figure 2, the strength of association between the conditions and the propensity to vaccinate the child are represented here by means of the prevalence ratios (PRs) indicated as triangles and whiskers (95% confidence intervals). Only the conditions positively associated to the propensity to vaccinate the child are displayed. The blue dashed line indicates a prevalence ratio equal to one (the condition displayed in the plot has an equal effect related to the condition with which is compared). Again, the condition “Caregiver vaccinated” is compared with its reference level “Caregiver Not Vaccinated”; the conditions “Friend Sick from COVID-19” and “Friend Dead from COVID-19” are compared with the reference level “neither of the two”; the condition “Bachelor's degree or superior,” referring to the caregiver's level of education, is compared with its reference level “lower level of education”.




DISCUSSION

To the best of our knowledge, this is the first study investigating parental vaccine hesitancy with a focus on children <12 years of age in Italy. The preliminary data provided by this multi-center survey shows that about half of the Italian caregivers are hesitant toward a possible COVID-19 vaccination for their child. On the other hand, caregivers vaccinated against COVID-19, those with high educational level, or with a history of friends/acquaintances who became ill or died due to COVID-19 were more willing to vaccinate their child.

Previous research addressed the caregivers' attitude toward COVID-19 vaccination for their children and conflicting findings were reported. A study conducted before the COVID-19 vaccine authorization in Europe observed that few caregivers (~10%) were hesitant about the pediatric vaccination against COVID-19 (27). A more recent study among Italian caregivers found that 26% of parents of adolescents between 12 and 17 years of age were in favor of COVID-19 vaccination (28). Considering the results of these studies and those of the present survey, a tendency toward an increasing acceptance of COVID-19 pediatric vaccination among caregivers might be speculated. On the other hand, a high percentage of caregivers is still hesitant toward COVID-19 vaccination. These findings confirm that vaccine hesitancy is more common in high-income countries as compared to low/middle-income ones (29). A previous survey investigating parental acceptance of COVID-19 vaccination in childhood found that the hesitancy was significantly higher in Russia (~70%) and U.S.A. (~35%) than in other low/middle-income countries in Asia, Africa and South America (~20%) (30). Similar results were found in a study conducted in Canada that observed 37% of hesitant parents (31).

This study also investigated factors possibly associated to the willingness to vaccinate young children. Three significant conditions emerged from our analysis, namely the caregiver attitude toward COVID-19 vaccination for him/herself, the educational level of the caregiver, and a history of a friend/acquaintance who got ill or died due to COVID-19. Interestingly, the first condition was the strongest predictor for parental intention to vaccinate their child. On the contrary, having a family member who got ill or died from COVID-19 was not significantly associated to parental intention to vaccinate their child. While in the clinical setting we often attribute parental vaccine hesitancy to the fact that in high-income countries, children are not affected anymore by potentially life-threatening diseases such as diphtheria or poliomyelitis, our study suggests that even significant experience of other people affected by COVID-19 might play a minor role in the attitude toward COVID-19 vaccination. This finding points out that understanding the caregiver's decision-making process also about the attitude toward his/her own vaccination, might provide new useful insights regarding vaccine acceptance or refusal for their children.

Although the history of friends ill or died due to COVID-19 is a non-modifiable factor, caregivers with a lower educational status might be considered as a potential target for tailored intervention to promote vaccination among children <12 years of age. It might be speculated that these caregivers are more vulnerable to misinformation and unproven theories on vaccines widely available on social media platforms (32). This result confirms that increasing efforts should be devoted to providing the whole population with evidence-based and easy-to-understand information on COVID-19 vaccination (33).

In this survey, two main reasons were provided about refusal of pediatric vaccination: (1) concerns about vaccine safety and (2) the assumption that COVID-19 is a mild condition in childhood. Both these assumptions are not supported by scientific evidence. A recently published trial showed that side effects following COVID-19 vaccination were mild in children aged 5 to 12 years and mainly included local reactions (7). On the contrary, the COVID-19 might present with life-threatening manifestations and long-term sequalae in this age group (34, 35).

COVID-19 has long been considered a disease mainly affecting adults (36–38). However, increasing data show that COVID-19 is becoming a pediatric illness: only 3% of COVID-19 cases were children at the beginning of the pandemic, compared to about 25% of cases nowadays (39). In young symptomatic subjects, COVID-19 might present with a wide spectrum of manifestations ranging from a lower tract respiratory infection (40) up to a multisystem inflammatory syndrome (41). In the U.S.A., approximately 700 fatal cases of COVID-19 occurred among children so far (39). These data point out that the decision not to get or to postpone COVID-19 vaccination is not without risks and caregivers should be aware about the possible effects of this choice. Moreover, focusing on COVID-19 vaccination for young children, also “indirect benefits” should be considered. Available data consistently report that school closures, impaired family well-being and parental stress due to the current pandemic are worldwide prevalent (42–44). Moreover, children and adolescents vaccination is considered essential to achieve a meaningful degree of community protection and eventually herd immunity (10, 11).

All these aspects emphasize the responsibility of healthcare providers and authorities to address increasing efforts in the promotion of pediatric vaccination.

This study has some limitations. Firstly, it was limited to three centers of Milan, Northern Italy. Future research should study the vaccine hesitancy among caregivers of children <12 years on a national basis and in other countries. Secondly, the interviews were conducted in a hospital setting. Indeed, it is possible that the concerns for the health status of the child might have an impact on the answers of the parents. However, previous studies showed that addressing vaccine hesitancy in this setting provide reliable results (45–47). All the questions of this survey were structured. Qualitative studies addressing the reasons underlying parental vaccine hesitancy for children <12 years might provide new helpful insights on this issue. We did not collect data on the income of the participants. Finally, we did not investigate the history of SARS-CoV-2 infection among children, which might modulate caregivers' disposition toward vaccination of their child (48).



CONCLUSIONS

These preliminary results show that about half of caregivers of children <12 years of age in Italy are hesitant toward a COVID-19 vaccination for their child. The willingness to vaccinate their child was higher in caregivers vaccinated against COVID-19, in those with a high educational level, and in those with a history of friends/acquaintances who became ill or died due to COVID-19. Considering the availability and potential of COVID-19 vaccination for children <12 years of age (49), increasing efforts are necessary to provide evidence-based information to caregivers and to promote vaccination in this pediatric age group.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

Ethical review and approval was not required for the study on human participants in accordance with the local legislation and institutional requirements. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

ML and SC conceptulized the study. ML, GPM, GZ, GBa, PM, CA, and SC wrote the study design and gave a significant contribution to data interpretation. GBi performed the statistical analyses and contributed to data interpretation. ED'A, LC, CP, ES, and PT performed the data collection and contributed to data interpretation. ML, SC, GPM, and PM wrote the first draft of the manuscript. All authors reviewed the manuscript and approved the final verison as submitted.



REFERENCES

 1. UNICEF data hub. COVID-19 and children. Available online at: https://data.unicef.org/covid-19-and-children/ (accessed November 2021). 

 2. Li B, Zhang S, Zhang R, Chen X, Wang Y, Zhu C. Epidemiological and clinical characteristics of COVID-19 in children: a systematic review and meta-analysis. Front Pediatr. (2020) 8:591132. doi: 10.3389/fped.2020.591132

 3. Cattalini M, Taddio A, Bracaglia C, Cimaz R, Paolera SD, Filocamo G, et al. Rheumatology study group of the italian society of pediatrics. Childhood multisystem inflammatory syndrome associated with COVID-19 (MIS-C): a diagnostic and treatment guidance from the rheumatology study group of the Italian society of pediatrics. Ital J Pediatr. (2021) 47:24. doi: 10.1186/s13052-021-00980-2

 4. Buonsenso D, Munblit D, De Rose C, Sinatti D, Ricchiuto A, Carfi A, et al. Preliminary evidence on long COVID in children. Acta Paediatr. (2021) 110:2208–11. doi: 10.1111/apa.15870

 5. Epicentro – Istituto Superiore di Sanità (ISS). COVID-19 integrated surveillance bulletin – 24 November 2021. Available online at: https://www.epicentro.iss.it/coronavirus/bollettino/Bollettino-sorveglianza-integrata-COVID-19_24-novembre-2021.pdf (accessed November 2021). 

 6. Hoofman J, Secord E. The effect of COVID-19 on education. Pediatr Clin North Am. (2021) 68:1071–9. doi: 10.1016/j.pcl.2021.05.009

 7. Rider EA, Ansari E, Varrin PH, Sparrow J. Mental health and well-being of children and adolescents during the Covid-19 pandemic. BMJ. (2021) 374:n1730. doi: 10.1136/bmj.n1730

 8. Uccella S, De Grandis E, De Carli F, D'Apruzzo M, Siri L, Preiti D, et al. Impact of the COVID-19 outbreak on the behavior of families in italy: a focus on children and adolescents. Front Public Health. (2021) 9:608358. doi: 10.3389/fpubh.2021.608358

 9. European Medicines Agency (EMA) – Comirnaty. Available online at: https://www.ema.europa.eu/en/medicines/human/EPAR/comirnaty (accessed November 2021]) 

 10. Fontanet A, Cauchemez S. COVID-19 herd immunity: where are we? Nat Rev Immunol. (2020) 20:583–4. doi: 10.1038/s41577-020-00451-5

 11. Velavan TP, Pollard AJ, Kremsner PG. Herd immunity and vaccination of children for COVID-19. Int J Infect Dis. (2020) 98:14–5. doi: 10.1016/j.ijid.2020.06.065

 12. WHO. Ten threats to global health in 2019. Available online at: https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019 (accessed November 2021). 

 13. Caravaggio F, Porco N, Kim J, Fervaha G, Graff-Guerrero A, Gerretsen P. Anti-vaccination attitudes are associated with less analytical and more intuitive reasoning. Psychol Health Med. (2021) 1–13. doi: 10.1080/13548506.2021.2014911

 14. MacDonald NE. SAGE working group on vaccine hesitancy. Vaccine hesitancy: definition, scope and determinants. Vaccine. (2015) 33:4161–4. doi: 10.1016/j.vaccine.2015.04.036

 15. Betsch C, Böhm R, Chapman GB. Using behavioral insights to increase vaccination policy effectiveness. Policy Insig Behav Brain Sci. (2015) 2:61–73. doi: 10.1177/2372732215600716

 16. European Centre for Disease Prevention and Control. Seasonal Influenza Vaccination and Antiviral Use in EU/EEA Member States – Overview of Vaccine Recommendations for 2017–2018 and Vaccination Coverage Rates for 2015–2016 and 2016–2017 Influenza Seasons. Stockholm: ECDC(2018). 

 17. Maffeo M, Luconi E, Castrofino A, Campagnoli EM, Cinnirella A, Fornaro F, et al. 2019 Influenza vaccination campaign in an italian research and teaching hospital: analysis of the reasons for its failure. Int J Environ Res Public Health. (2020) 17:3881. doi: 10.3390/ijerph17113881

 18. Perrone PM, Biganzoli G, Lecce M, Campagnoli EM, Castrofino A, Cinnirella A, et al. Influenza vaccination campaign during the COVID-19 pandemic: the experience of a research and teaching hospital in Milan. Int J Environ Res Public Health. (2021) 18:5874. doi: 10.3390/ijerph18115874

 19. Filia A, Bella A, von Hunolstein C, et al. Tetanus in Italy 2001–2010: a continuing threat in older adults. Vaccine. (2014) 32:639–44. doi: 10.1016/j.vaccine.2013.12.012

 20. Bert F, Olivero E, Rossello P, Gualano MR, Castaldi S, Damiani G, et al. Collaborating group. Knowledge and beliefs on vaccines among a sample of Italian pregnant women: results from the NAVIDAD study. Eur J Public Health. (2020) 30:286–92. doi: 10.1093/eurpub/ckz209

 21. Della Polla G, Pelullo CP, Napolitano F, Angelillo IF. HPV vaccine hesitancy among parents in Italy: a cross-sectional study. Hum Vaccin Immunother. (2020) 16:2744–51. doi: 10.1080/21645515.2020.1744367

 22. Napolitano F, D'Alessandro A, Angelillo IF. Investigating Italian parents' vaccine hesitancy: a cross-sectional survey. Hum Vaccin Immunother. (2018) 14:1558–65. doi: 10.1080/21645515.2018.1463943

 23. Palamenghi L, Barello S, Boccia S, Graffigna G. Mistrust in biomedical research and vaccine hesitancy: the forefront challenge in the battle against COVID-19 in Italy. Eur J Epidemiol. (2020) 35:785–8. doi: 10.1007/s10654-020-00675-8

 24. Di Giuseppe G, Pelullo CP, Della Polla G, et al. Surveying willingness toward SARS-CoV-2 vaccination of healthcare workers in Italy. Expert Rev Vaccines. (2021) 20:881–9. doi: 10.1080/14760584.2021.1922081

 25. Caserotti M, Girardi P, Rubaltelli E, Tasso A, Lotto L, Gavaruzzi T. Associations of COVID-19 risk perception with vaccine hesitancy over time for Italian residents. Soc Sci Med. (2021) 272:113688. doi: 10.1016/j.socscimed.2021.113688

 26. Italian Ministry of Health. COVID-19 vaccines report. Available online at: https://www.governo.it/it/cscovid19/report-vaccini/ (accessed November 2021). 

 27. Montalti M, Rallo F, Guaraldi F, Bartoli L, Po G, Stillo M, et al. Would parents get their children vaccinated against SARS-CoV-2? rate and predictors of vaccine hesitancy according to a survey over 5,000 families from Bologna, Italy. Vaccines (Basel). (2021) 9:366. doi: 10.3390/vaccines9040366

 28. Zona S, Partesotti S, Bergomi A, Rosafio C, Antodaro F, Esposito S. Anti-COVID vaccination for adolescents: a survey on determinants of vaccine parental hesitancy. Vaccines. (2021) 9:1309. doi: 10.3390/vaccines9111309

 29. Bagateli LE, Saeki EY, Fadda M, Agostoni C, Marchisio P, Milani GP. COVID-19 Vaccine hesitancy among parents of children and adolescents living in Brazil. Vaccines. (2021) 9:1115. doi: 10.3390/vaccines9101115

 30. Solís Arce JS, Warren SS, Meriggi NF, Scacco A, McMurry N, Voors M, et al. COVID-19 vaccine acceptance and hesitancy in low- and middle-income countries. Nat Med. (2021) 27:1385–94. doi: 10.1038/s41591-021-01454-y

 31. Humble RM, Sell H, Dubé E, MacDonald NE, Robinson J, Driedger SM, et al. Canadian parents' perceptions of COVID-19 vaccination and intention to vaccinate their children: results from a cross-sectional national survey. Vaccine. (2021) 39:7669–76. doi: 10.1016/j.vaccine.2021.10.002

 32. Aw J, Seng JJB, Seah SSY, Low LL. COVID-19 Vaccine hesitancy-a scoping review of literature in high-income countries. Vaccines. (2021) 9:900. doi: 10.3390/vaccines9080900

 33. Alfieri NL, Kusma JD, Heard-Garris N, Davis MM, Golbeck E, Barrera L, et al. Parental COVID-19 vaccine hesitancy for children: vulnerability in an urban hotspot. BMC Public Health. (2021) 21:1662. doi: 10.1186/s12889-021-11725-5

 34. Tsabouri S, Makis A, Kosmeri C, Siomou E. Risk Factors for Severity in Children with coronavirus disease 2019: a comprehensive literature review. Pediatr Clin North Am. (2021) 68:321–38. doi: 10.1016/j.pcl.2020.07.014

 35. Centers for Disease Control and Prevention (CDC) - Information for Healthcare Providers about Multisystem Inflammatory Syndrome in Children (MIS-C). Available online at: https://www.cdc.gov/mis/mis-c/hcp/index.html (accessed November 2021). 

 36. Milani GP, Bottino I, Rocchi A, Marchisio P, Elli S, Agostoni C, et al. Frequency of children vs adults carrying severe acute respiratory syndrome coronavirus 2 asymptomatically. JAMA Pediatr. (2021) 175:193–4. doi: 10.1001/jamapediatrics.2020.3595

 37. Milani GP, Marchisio P, Rocchi A, Bertolozzi G, Furlan L, La Vecchia A, et al. Frequency of asymptomatic carriers of SARS-CoV-2 among children and adults after school reopening. Ital J Pediatr. (2021) 47:65. doi: 10.1186/s13052-021-01016-5

 38. Dhochak N, Singhal T, Kabra SK, Lodha R. Pathophysiology of COVID-19: Why Children Fare Better than Adults? Indian J Pediatr. (2020) 87:537–46. doi: 10.1007/s12098-020-03322-y

 39. Gerber JS, Offit PA. COVID-19 vaccines for children. Science. (2021) 374:913. doi: 10.1126/science.abn2566

 40. Milani GP, Bollati V, Ruggiero L, Bosis S, Pinzani RM, Lunghi G, et al. Bronchiolitis and SARS-CoV-2. Arch Dis Child. (2021) 106:999–1001. doi: 10.1136/archdischild-2020-321108

 41. Sperotto F, Friedman KG, Son MBF, VanderPluym CJ, Newburger JW, Dionne A. Cardiac manifestations in SARS-CoV-2-associated multisystem inflammatory syndrome in children: a comprehensive review and proposed clinical approach. Eur J Pediatr. (2021) 180:307–22. doi: 10.1007/s00431-020-03766-6

 42. Picca M, Manzoni P, Milani GP, Mantovani S, Cravidi C, Mariani D, et al. Distance learning, technological devices, lifestyle and behavior of children and their family during the COVID-19 lockdown in Lombardy: a survey. Ital J Pediatr. (2021) 47:203. doi: 10.1186/s13052-021-01156-8

 43. Nagakumar P, Chadwick CL, Bush A, Gupta A. Collateral impact of COVID-19: why should children continue to suffer? Eur J Pediatr. (2021) 180:1975–9. doi: 10.1007/s00431-021-03963-x

 44. Thorell LB, Skoglund C, de la Peña AG, Baeyens D, Fuermaier ABM, Groom MJ, et al. Parental experiences of homeschooling during the COVID-19 pandemic: differences between seven European countries and between children with and without mental health conditions. Eur Child Adolesc Psychiatry. (2021) 31:1–13. doi: 10.1007/s00787-020-01706-1

 45. Strelitz B, Gritton J, Klein EJ, Bradford MC, Follmer K, Zerr DM, et al. Parental vaccine hesitancy and acceptance of seasonal influenza vaccine in the pediatric emergency department. Vaccine. (2015) 33:1802–7. doi: 10.1016/j.vaccine.2015.02.034

 46. Goldman RD, Marneni SR, Seiler M, Brown JC, Klein EJ, Cotanda CP, et al. International COVID-19 Parental Attitude Study (COVIPAS) Group. Caregivers' Willingness to Accept expedited vaccine research during the COVID-19 pandemic: a cross-sectional. Survey Clin Ther. (2020) 42:2124–33. doi: 10.1016/j.clinthera.2020.09.012

 47. Goldman RD, McGregor S, Marneni SR, Katsuta T, Griffiths MA, Hall JE, et al. International COVID-19 parental attitude study (COVIPAS) group. Willingness to vaccinate children against influenza after the coronavirus disease 2019 pandemic. J Pediatr. (2021) 228:87–93. doi: 10.1016/j.jpeds.2020.08.005

 48. Buonsenso D, Valentini P, Macchi M, Folino F, Pensabene C, Patria M.F, et al. Caregivers' attitudes toward COVID-19 vaccination in children and adolescents with a history of SARS-CoV-2 infection. Front Pediat. (2022) 10:867968. doi: 10.3389/fped.2022.867968

 49. Walter EB, Talaat KR, Sabharwal C, Gurtman A, Lockhart S, Paulsen GC, et al. C4591007 Clinical trial group. Evaluation of the BNT162b2 Covid-19 vaccine in children 5 to 11 years of age. N Engl J Med. (2021) 386:35–46. doi: 10.1056/NEJMoa2116298

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Lecce, Milani, Agostoni, D'Auria, Banderali, Biganzoli, Castellazzi, Paramithiotti, Salvatici, Tommasi, Zuccotti, Marchisio and Castaldi. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fped-10-834363-t002.jpg
n (%)

“l am afraid of the vaccine side effects/adverse effects” (n, %)

“| don't trust (mass media, vaccination campaign decision makers, pharmaceutical companies..)” (1, %)
| got informed and to date vaccination is not helpful for me” (1, %)

“The vaccine is not that effective (| can still get the COVID-19, the vaccine s less effective against the Delta variant..)" (1, %)
“Getting vaccinated would be too complicatec/diffcult/ime-consurring” (n,%)

“I don't think it's necessary (there’s not much risk for me to get the COVID-19 and/or COVID-19 is not a severe disease)” (n, %)

54(2.0)

45(83.3)
13 (24.1)
9(16.7)
3(56)
119
0(0.0)





OPS/images/fped-10-834363-t003.jpg
n (%) 138 (23.0)

“I am afraid of the vaccine side effects/adverse effects” (n, %) 109 (79.0)
“I don't think it necessary (there’s not much risk for the child to get the COVID-19 and/or COVID-19 is ot a severe disease)” (1, %) 29(21.0)
“| don't trust (mass media, vaccination campaign decision makers, pharmaceutical companies..)" (1, %) 27 (19.6)
“I got informed and to date vaccination is not helpful for my child” (1, %) 12@.7)
“The vaccine is not that effective (the child can still gt the COVID-19, the vaccine is less effective against the Delta variant..)’ (1, %) 764
“Having my child vaccinated would be too complicated/difficul/time-consuming” (7,%) 107)

A total of 547 (91%) caregivers completed or were about to complete the COVID-19 primary vaccination course, while 54 (9%) were not vaccinated. Among this latter group, the two
main reasons for refusing vaccination were *1 am afraid of the vaccine side effects/adverse effects" (83.3%) and ‘I don't trust (mass media, vaccination campaign decision makers,
pharmaceutical companies..)” (24.1%). Interestingly, both reasons refer to the confidence dimension of the *4 Cs” model of vaceine hesitancy.

Among ceregivers relusing to have their chid vaccinated (N = 138, 23%), the two main reasons were *l am afraid of the vaccine side effects/adverse effects” (79.0%) and *l don't think
it's necessary (there's not much risk for the child to get the COVID-19 andor COVID-19 is not a severe disease)" (21%). A change in the vaccine hesitancy's dimensions occurred when
caregivers were asked about the chid vaccination, as the first reason refers again to the confidence dimension, whereas the second one refers to the complacency dimension.
Among caregivers refusing to get vaccinated (N = 54, 9%), 41 (76%) refused vaccination for their chil, 7 (13%) declared to be unsure and 6 (11%) were in favor of their child's vaccination.
On the other hand, among caregivers refusing vaccination for their child (N = 138, 23%), 41 (20.7%) were not vaccinated but 97 (70.3%) were vaccinated or were about to complete
COVID-19 vaccination.
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589 (98.0)
12(2.0)
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448 (74.5)
153 (25.5)
457 (76.0)
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282 (46.9)
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392 (65.2)
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The mean age of participating caregivers was 39.2 years (SD 7.65). A total of 448 (74.5%)
were fenale and 153 (25.5%) were mele. 457 (76%) caregivers were ltalian. The mean
age for chidren was 4.8 years (SD 3.78). A total 358 (59.6%) were male and 243 (40.4%)

were female.

A total of 311 (51.7%) caregivers declared their intention to vaccinate their child against
COVID-19, 138 (23%) stated they would not have their child vaccinated and 152 (25.3%)
declared to be unsure. Collapsing “Refuser” and “Unsure” responders, 290 (48.3%)
caregivers were “Hesitant” toward COVID-19 vaccination for their child.
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