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Abstract 

Parental hesitancy poses a serious threat to the success of the COVID-19 childhood vaccination 
campaign. We investigate whether adults' opinions on childhood vaccination can be influenced via 
two survey experiments in Italy (n=3,524 participants) and the UK (n=3,066 participants). 
Respondents were randomly assigned to: a “risk treatment” that highlighted the potential risks of 
COVID-19 to a child, a “herd immunity treatment” that emphasized the community benefits of pediatric 
vaccination, or a control message. Participants’ probability of supporting COVID-19 childhood 
vaccination was then assessed on a 0-100 scale. We find that the “risk treatment” reduced the 
proportion of Italian parents strongly against vaccination by up to 29.6%, while increasing the 
proportion of neutral parents by up to 45.0%. The “herd immunity treatment”, instead, was only 
effective among non-parents, resulting in a lower proportion of individuals against pediatric 
vaccination and a higher proportion of individuals in favor (both shifted by around 20%).  

Introduction 

Vaccines are one of the most effective, cost-effective and safe public health interventions against 
infectious diseases (1). However, rising vaccine hesitancy levels have contributed to decreased 
vaccination coverage in the general population and specifically among children (2). In the case of 
COVID-19, while children can suffer serious health consequences due to infection (3), the public 
remains largely distrustful about pediatric vaccination (4). Since parents are ultimately responsible for 
the decision to vaccinate children, it is essential to consider their perspectives when designing health 
communication strategies. Besides, other adults’ sentiments on this topic are worth of attention as 
social networks have been shown to affect vaccination decisions significantly (5). Appeals to the 
personal and societal benefits of COVID-19 vaccination have been shown to increase intentions to 
get vaccinated among adults (6,7), but little is known about the efficacy of these interventions for 
pediatric vaccination. 

To fill this gap, we conducted a survey experiment among adults to measure the impact of two 
information treatments on their intention to support COVID-19 childhood vaccination. Participants 
were randomly assigned either to one of the two treatments, or to a control group. The risk message 
provided data on how many children suffered severe consequences from COVID-19. The herd 
immunity message explained the importance of vaccinating children to reach a higher level of 
immunization in the population. A short note about the vaccination campaign was shown in the control 
condition. A total of 3,524 participants from Italy and 3,066 from the UK were recruited through an 
online survey in the months of June and July 2021. A comparison between these two countries is 
interesting as they engaged in the childhood vaccination program at different times (see 
Supplementary Table 1 & 2), and the implications may be particularly relevant as the UK has only 
started the vaccine distribution to 5–11-year-olds in April 2022 
(https://www.england.nhs.uk/2022/04/nhs-rolls-out-covid-vaccine-to-five-million-5-to-11-year-olds/). 
The surveys also collected information on participants’ socio-demographic characteristics, including 
parental status, gender, age, educational level and occupational status. Additionally, data on 
respondents’ COVID-19 vaccination history, most trusted sources of information on COVID-19 
vaccines and motivations behind childhood vaccine hesitancy were gathered.  

Results  

Parents of children aged 0-18 years represented 32% of respondents in Italy (1,191) and 37% in the 
UK (1,212). The remaining survey participants, either non-parents or parents of children aged 19 
years or older, will be referred to as non-parents for simplicity. In both countries, a slightly higher 
percentage of respondents were female (61% in Italy, 53% in the UK). Median age was 37 and 40 
years respectively. The most common educational level was high school diploma (40% in Italy, 24% 
UK), and the highest proportion of respondents was employed full-time (35% and 44% respectively). 
Finally, the percentage of respondents who had already received the first dose of the COVID-19 
vaccine was 31% in Italy and 51% in the UK.  

The probability of accepting or recommending COVID-19 childhood vaccination was assessed on a 0-
100 scale. The distribution of the outcome was mass-polarized on the extreme values of the scale (0 
and 100), both among parents and non-parents, and across treatment groups: specifically, 22.2% of the 
Italian control respondents reported no propensity to vaccinate (lower value of the scale), while 20.4% 

https://www.england.nhs.uk/2022/04/nhs-rolls-out-covid-vaccine-to-five-million-5-to-11-year-olds/


   

 

 3  

 

were fully convinced (upper value of the scale). In the UK, 18.7% of responses were concentrated on 
0, and 19.0% on 100.  

Figure 1 presents the empirical distributions of responses among risk-treated vs control (top panels) 
and herd-immunity-treated vs control (bottom panels) parents. The nested kernel relative density (RD) 
plot summarizes the inferential findings: an RD line above (or below) the horizontal line in each region 
indicates a higher (or lower) fraction of the population concentrated in that decile relative to the control 
group (8,9). In Italy, the proportion of parents strongly against vaccination (probability around 0) 
decreased by up to 29.6% (95% confidence interval [CI] 1.5%-57.8%) in the risk treated group, and 
the proportion of neutral parents (probability around 50) increased by up to 45.0% (95%CI 9.6%-
80.4%) (top left panel). A similar tendency is observed among UK parents (top right panel), albeit not 
significant. The herd immunity treatment, instead, showed an indication of a downwards displacement 
of responses among herd-immunity-treated Italian parents, but its effect was never significant in both 
countries (bottom panels).  

Figure 2 presents results for non-parents when risk-treated (top panels) or herd-immunity-treated 
(bottom panels). Among risk-treated in Italy (top left panel), a non-significant reduction of respondents 
strongly against vaccination is accompanied by an increase (up to 18.4%, 95%CI 2.5%-34.2%) in the 
proportion of mildly hesitant non-parents (probability between 1 and 50). In the UK (top right panel), a 
slight density reduction in the left part of the distribution is compensated by an increase of up to 
21.5% (95%CI 1.2%-41.8%) of non-parents in favor of vaccination (probability around 100). 
We also find a significant directional shift from 0 to 100 when non-parents are exposed to the herd 
immunity treatment. Specifically, in Italy (bottom left panel) up to 20.0% fewer non-parents (95%CI 
1.7%-38.3%) were against vaccinating minors, while up to 21.4% more (95%CI 1.3%-41.4%) were in 
favor. These results hold in the UK as well (bottom right panel), except for a less pronounced and 
non-significant shift in the upper extreme of the distribution. Indeed, up to 22.2% fewer British non-
parents (95%CI 0.8%-43.7%) reported 0 probability to support childhood vaccination, while up to 
16.1% more (95%CI: -2.7%-34.8%) reported a probability equal to 100. 

Discussion  

Overall, our findings suggest that different concerns may come into play when evaluating the 
opportunity of vaccination for one’s own child, as opposed to children in general. Messages about the 
risks of COVID-19 disease to the child positively impacted all respondents, both in Italy and the UK, in 
agreement with research on adults’ intentions to vaccinate themselves (6,7). However, and in contrast 
with the evidence to date (6,7), the prosocial appeal impacted non-parents but failed to affect parents’ 
opinion. This is consistent with previous research on parents in the USA: emphasizing the societal 
benefits of the Measles Mumps Rubella (MMR) vaccination without mentioning the benefits to the 
child was found to be ineffective in shifting parental intentions (10). In general, both treatments shifted 
participants’ attitudes. However, the shift was only towards neutral positions for parents, while also 
towards vaccine-positive attitudes for non-parents. This result suggests that parents' opinions were 
firmer and scarcely influenced by a one-time information treatment, i.e., parents may have formed a 
stronger opinion about the topic with respect to adults without children under 18. Additionally, results 
are similar across countries. As the vaccination for minors was initiating in Italy but only under 
discussion in the UK at the survey time, we observe that support for COVID-19 childhood vaccination 
is not impacted by the timing of vaccination policies (see Supplementary Table 1&2). Moreover, the 
observed backfire effect of the herd-immunity treatment among Italian parents alerts us about the 
possible detrimental consequences of information treatments. Similar results can be found in the 
literature about other vaccines (11,12) and testify the importance of carefully assessing the efficacy of 
messages’ formulation for a specific audience before implementing public health campaigns. 

Our work offers meaningful contributions to the study of public health campaigns. Findings from 
previous research point out that health care providers and public health experts are among the most 
trusted sources of vaccination information for the general population (13) and parents (14). This is 
also confirmed in the present study, where 70% of Italian parents and 83% of British parents reported 
trusting health experts (GPs, local pharmacies, local health care centers, public health experts) the 
most on COVID-19 vaccine-related information. Therefore, health practitioners should be engaged to 
inform parents about the risks in children contracting COVID-19, to enhance the impact of such a 
message. 
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Our study also supports prior findings (15,16) when showing that potential side effects are the key 
reason for childhood vaccine hesitancy across country. We find that this apprehension is more 
prevalent among parents than among non-parents. Indeed, fear of negative health consequences was 
the top reason motivating reluctance for 37% of parents in Italy, and 39% in the UK, compared to 29% 
and 30% of non-parents in Italy and the UK respectively. Further research is thus needed to explore 
the effect of information treatments correcting misbeliefs about risks associated with vaccinating 
children against COVID-19 (12). 

The present study has few limitations. Firstly, vaccination intentions are subject to rapid change over 
time (17) and might differ from actual uptake. Beyond the positive results on the propension to accept 
or recommend vaccination right after exposure to the treatment, future studies should assess whether 
the registered beneficial effect translates into higher uptake in the long term. Moreover, while we 
proposed alternative information treatments to each respondent, the impact of combined messages 
could be explored, as public health campaigns implemented in real life are likely to provide more 
complex and composite messages. Lastly, repeated exposition to the message, and exposition trough 
other media could be assessed as an alternative to a one-time treatment. 

Figures  

Figure 1. Kernel empirical and nested RD plots of vaccination intentions among parents in Italy (left) 
and UK (right), comparing risk-treated and controls (top), herd-immunity-treated and controls 
(bottom). Estimates of RD are presented with 95% CI. 

 

Figure 2. Kernel empirical and nested RD plots of vaccination intentions among non-parents in Italy 
(left) and UK (right), comparing risk-treated and controls (top), herd-immunity-treated and controls 
(bottom). Estimates of RD are presented with 95% CI. 
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Methods  

Study participants 

We recruited via Lucid participants aged 18 or older, located in Italy/UK, and who correctly answered 
a comprehension question. Respondents were compensated for their participation, the studies did not 
involve deception, and written consent was obtained prior to study enrolment. The quota-based 
sampling matched the population’s age, gender, geographical area, and education. Data was 
collected using the survey software Qualtrics. The surveys were approved by the Bocconi Research 
Ethics Committee. 

A total of 7,454 questionnaires were originally collected In Italy, and 6,577 in the UK. After dropping 
no consent/ missing consent observations, and filtering for respondents who correctly answered the 
screening comprehension question, 3,633 and 3,314 questionnaires were considered in Italy and the 
UK respectively. At the subject level, respondents were randomized to the three groups at equal 
rates. Specifically, in Italy 1,167 respondents (32.12%) were assigned to the control group, 1,111 
(30.58%) to the herd immunity group, and 1,205 (33.17%) to the risk group. In the UK, 1,019 
participants (30.75%) were shown the control message, 1,025 (30.93%) the herd immunity message 
and 1,003 (30.27%) the risk message. 

Analysis 

We use the relative distribution methods (8,9) to analyze distributional differences of the outcome 
variable across treatment groups. While more traditional statistical techniques only allow comparisons 
between summary measures (i.e., the mean or the variance), the relative distribution methods are 
non-parametric tools that enable the detection of significant differences between two groups (one 
reference group and one comparison group) across the entire distribution of a variable. A RD plot 
represents the ratio between the density of the outcome variable in the treatment group fT(y) and the 
density of the outcome variable in the control group fC(y), at specific values of the outcome identified 
by the rth quantile of the outcome in the control group (y=FC

-1(r)). 
As in our case, these methods are well suited for situations where the distributional differences of an 
outcome variable between two groups are complex. Despite their great potential, to the best of the 
authors' knowledge, their use has so far been limited in the social sciences field (18,19). These 
statistical techniques have instead been largely exploited when studying income polarization over 
time (8,9,20,21,22). 

The original outcome measure collected information about parents and non-parents' willingness to 
vaccinate children for five age groups (0-2, 3-5, 6-11, 12-16, 17-18) (see Supplementary Information). 
For the purpose of the present study, the dataset was reshaped from wide to long form, with the pair 
respondent-child age group becoming the unit of analysis. We incorporated cluster-robust standard 
errors in our relative distributions analysis to account for non-independence between outcome values 
originated by the same respondent. The statistical analysis was performed using Stata/SE version 
15.0, and the reldist Stata package by Ben Jann was employed for the relative distribution analysis 
(23).  

Additionally, descriptive statistics about the most trusted sources for COVID-19 vaccine-related 
information and reasons for vaccine hesitancy were performed. The original question on the most 
trusted sources of information about COVID-19 vaccination asked to select the three main choices 
from a list of 12 items. For the purpose of our analysis, the question was coded as binary variable, 
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taking value 1 if the respondents selected at least one among the following options: public health 
experts, GPs, local pharmacies and local health care centers. Similarly, participants were asked to 
rank 10 possible reasons motivating vaccine hesitancy for children, from the most to the least 
important. In the present study, the top reason was defined as the one most often ranked as first. 

Data Availability 

The preregistration documents have been uploaded to Open Science Framework (24,25). Datasets, 
and analysis code have been deposited in Harvard Dataverse (26). The full text of stimuli and survey 
items used in the present analysis is reported in the Supplementary Information. 

References 

18. Del Giudice M. Sex differences in romantic attachment: a meta-analysis. Pers Soc Psychol Bull. 
2011;37(2):193-214. 
19. Eggers AC, Spirling A. Party Cohesion in Westminster Systems: Inducements, Replacement and 
Discipline in the House of Commons, 1836–1910. British Journal of Political Science. 2016;46(3):567-
589. 
20. Alderson AS, Beckfield J, Nielsen F. Exactly How Has Income Inequality Changed?: Patterns of 
Distributional Change in Core Societies. International Journal of Comparative Sociology. 2005;46(5-
6):405-423. 
21. Clementi F, Molini V, Schettino F, All that glitters is not gold: Polarization amid poverty reduction 
in Ghana. World Development 102, 275-291 (2018). 
22. Panek T, Zwierzchowski J. Median Relative Partial Income Polarization Indices: Investigating 
Economic Polarization in Poland During the Years 2005–2015. Soc Indic Res 149, 1025–1044 (2020). 
23. Jann B, Relative distribution analysis in Stata. The Stata Journal, 21, 885-951 (2021). 

24. Melegaro A, Cucciniello M, Rotesi T, Pin P, Masking and Social Distancing After Vaccination in 
the UK context. Open Science Framework. https://osf.io/nd2vy/z. Deposited 7 June 2021. 

25. Melegaro A, Cucciniello M, Rotesi T, Pin P, Masking and Social Distancing After Vaccination in 
the Italian context. Open Science Framework. https://osf.io/372j6/. Deposited 4 June 2021. 
26. Chiavenna C, Replication Data for: Personal risk or societal benefit? Investigating adults’ support 
for COVID-19 childhood vaccination. Harvard Dataverse. 
https://dataverse.harvard.edu/privateurl.xhtml?token=836ed92a-3fb8-459e-9184-8ed712b551f4. 
Deposited 29 March 2022. 
 

Acknowledgements We acknowledge funding from the Italian Ministry of Education (PRIN grants no. 
2017ELHNNJ and 20178293XT) and the Tuscany Region (grant Spin.Ge.Vac.S). AM, CC and LPL 
acknowledge support from the ERC (grant no. 101003183) and the Fondazione Romeo & Enrica 
Invernizzi to the Covid Crisis Lab. 

Author Contributions: 

AM, TR, EEP, AAM, SBO, MC and PP designed research; 

AM, TR, EEP, MC and PP performed research; 
CC, LPL, AM, TR and GAH analyzed data;  
CC, LPL, AM, TR, SEB, EEP, AAM, GAH, SBO, MC and PP wrote the paper 

Competing Interest Statement: The authors declare no competing interest. 

https://osf.io/nd2vy/z.
https://osf.io/372j6/
https://dataverse.harvard.edu/privateurl.xhtml?token=836ed92a-3fb8-459e-9184-8ed712b551f4.


Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

SupplementaryInformation.pdf

�atMelegarors.pdf

�atMelegaroepc.pdf

https://assets.researchsquare.com/files/rs-1609643/v1/7c4529e0983c377b42804ff0.pdf
https://assets.researchsquare.com/files/rs-1609643/v1/1bd9b8e06d1a02f254642e41.pdf
https://assets.researchsquare.com/files/rs-1609643/v1/657fa05fcbf0f0dd78bc5ae2.pdf

