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Introduction: The Italian mass COVID-19 vaccination campaign has included
children aged 5-11 years as part of the target population since December
2021. One of the biggest challenges to vaccine uptake was vaccine hesitancy
among parents and children’s caregivers. Primary care pediatricians (PCPs),
as the first point of contact between the National Health Service (NHS) and
parents/caretakers, initiated various communication strategies to tackle this
hesitancy. This study aims to evaluate the impact of a PCP-led social media
intervention and a digital reminder service (DRS) on parental hesitancy regarding
vaccinating their 5-11-year-old children against COVID-19.

Methods: A prospective cohort study was designed, and the chosen target
populations were parents and caretakers of children aged 5-11 years. Two PCP
cohorts were recruited. The first group received a social media intervention and
a DRS; while the second group did not. Both cohorts had access to traditional
face-to-face and telephone-based counseling. The vaccination coverage rate in
the two groups was evaluated.

Results: A total of 600 children were enrolled. The exposed cohort (277 patients)
received social media intervention, DRS, and counseling options (face-to-face and
telephone-based), whereas the non-exposed cohort (323 patients) received only
counseling options. In total, 89 patients from the exposed cohort did not receive
any dose of the COVID-19 vaccine (32.5%), 165 were fully immunized (59.5%),
and 23 received only one dose (8.5%). A total of 150 non-exposed patients did
not receive any dose of the COVID-19 vaccine (47%), 147 were fully immunized
(45.5%), and 24 only received one dose (7.4%). The difference between the two
groups was statistically significant (chi square = 11.5016; p = 0.0006).

Conclusion: Social media and DRS interventions had a positive impact on vaccine
uptake and may be helpful in tackling vaccine hesitancy. Better-designed studies
are needed to corroborate these findings.

KEYWORDS
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1. Introduction

The Italian universal COVID-19 vaccination campaign was launched in December 2020,
targeting adults and older people. After 1 year, vaccination was also extended to the pediatric
population of 5-11 years of age. However, shortly after the authorization granted by the
Food and Drug Administration and the European Medicines Agency, a wave of vaccine
hesitancy arose nationwide: vaccine hesitancy refers to the delay in accepting or refusing
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vaccinations (1), despite the availability of vaccination services
(2) and is a potential threat to coverage. In Apulia, a southern
region of Italy, COVID-19 vaccine pediatric hubs were set up in
various locations (e.g., schools and gyms) around Apulian cities.
Primary care pediatricians (PCPs) were in charge of delivering
the vaccine. According to the national guidelines, the regional
Apulian government offered two 10 pg doses of the Comirnaty
vaccine administered 21 days apart, free of charge, to children aged
5-11 years.

Extensive research has been conducted on the importance of
primary care doctors in increasing vaccine acceptance. Recent
studies reveal that these family physicians are a trusted source of
information and play a vital role in addressing vaccine hesitancy
(3). Being the first point of contact with the National Health
System for most individuals, general practitioners and PCPs
bring healthcare closer to the public. According to the Alma-
Ata declaration in 1978 and various studies (4), primary care
is the critical link to a flourishing healthcare system. There is
a proven relationship between robust primary care and better
population health outcomes (5). Multiple authors have emphasized,
for example, the importance of primary care in increasing vaccine
uptake. However, despite this knowledge, there are still barriers
to achieving this goal; for example, combining research and good
clinical practice in primary care (6). Research shows that effective
communication is essential in increasing vaccine acceptance
among parents who are hesitant (7-9). Physicians are critical
in providing information and support to address vaccine safety
and effectiveness concerns, as they are often asked about these
issues. Communication strategies can take various forms, including
traditional one-on-one counseling and utilizing social media and
instant messaging as new communication channels.

The use of social media as a source of information has
increased during the COVID-19 pandemic. However, there is a
need for further research to study its impact on physician—patient
communication, particularly in primary care settings (10).

The purpose of this study is to examine how social media
intervention and digital reminder service (DRS) impact the rate of
COVID-19 vaccination uptake among children aged between 5 and
11 years in a primary care setting. In addition, the study compares
the results of using these services to the results of not using them.

2. Materials and methods

We have conducted a longitudinal cohort study for 4 months,
from 16 December 2021 to 30 March 2022, in two pediatric primary
care offices (PPCOs) in the Apulia region. This study aimed
to evaluate the effectiveness of social media-based intervention
and DRS compared to no organized digital intervention. Both
groups were given access to traditional in-person or remote
vaccination-related counseling during working hours if requested.
The intervention was implemented at the PPCO in Margherita
di Savoia (ASL BAT), while the other PPCO in Palese (ASL BA)
served as the control group. The study included all children aged
between 5 and 11 years, who were enrolled at the two PPCOs, at
the start of the research, as per the regulations of the local health
authority. The catchment area of each PPCO was defined based on
its geographical location.
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This study focused on children whose parents received
social media-based vaccine education interventions to address
their concerns about the COVID-19 vaccine. Additionally,
they received digital appointment reminders. The social media
interventions were created and/or mediated by their PCP
and shared through a professional Facebook page (https://
www.facebook.com/antoniodimauropediatra) with over 50,000
followers. The page regularly featured posts with reliable vaccine
information, including infographics, videos from trusted sources,
and Q&A sessions with experts, e.g., the Italian Society of
Pediatrics (https://www.facebook.com/societaitalianadipediatria).
Other Facebook posts were arranged into short, easy-to-read
paragraphs, discussing the risks and benefits of vaccines and news
on pediatric COVID-19 and its management. The pediatrician
in charge of the ASL BAT PPCO certified the validity and
trustworthiness of the content! During the study period, a
total of 102 posts were published on Facebook. These posts
received 462,883 interactive visualizations, 37,915 likes, 5,740
shares, and 3,481 comments. It is estimated that the social
network activity reached 1,488,437 Facebook users. This data
were extracted through Facebook Insight. Additionally, four active
digital messages were sent to parents/caretakers to remind them
to vaccinate children on dedicated open days through messaging
services, Pediatotem and Whatsapp, as part of the DRS program.

The control group received no specific communication through
social media. However, they could receive counseling from their
PCP in person or remotely during working hours, if requested.
Due to the COVID-19 pandemic, PCPs only saw patients by
appointment and did not accept walk-ins.

With an alfa level of 0.05 and a power of 95% to detect an
absolute difference of 30% between the coverage of cases and
controls, a sample size of 235 in each group was calculated,
assuming that 18% of the age group had obtained at least one
dose of vaccine, as reported by the US administration in December
2021. The lists of children aged 5-11 years from the two cohorts
were obtained from the regional database (EDOTTO), which stores
databases of PPCO-registered patients. We acquired information
on the administration dates of the first and second COVID-19
vaccine doses from the Apulian vaccination registry (GIAVA) for
both groups. However, some of the data were missing or only
partially available. Unfortunately, we were also unable to access
individual-level age data due to aggregation. In addition, data on
sex were missing, so we had to rely on names to retrieve individual-
level data, which may have introduced some inaccuracies. To
connect the data, we used Microsoft Access to link it through a
primary key. All data were anonymized for privacy purposes. We
only included children who had received two vaccine doses when
calculating the coverage. Those who had received only one dose
were not included. The data were collected on 30 March 2022 and
analyzed using SPSS 28 software. We compared the percentage of
fully vaccinated children in the exposed group to that of the non-
exposed group. We used the Pearson chi-square test to determine
whether the difference was significant. A p < 0.05 was considered
statistically significant.

1 Posts used in this study are easily accessible and manageable to allow

replication studies in previously cited Facebook Pages.
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FIGURE 1
Proportions of fully immunized, partly immunized, and non-immunized children compared between the two cohorts (The pink color represents the
exposed group, and the blue color represents the unexposed).

3. Results

A total of 600 patients aged 5-11 years were included in
the study. In total, 277 patients were registered to the PPCO of
Margherita di Savoia (exposed cohort), of which 49% were boys and
51% were girls.

In this cohort, 89 patients did not receive any dose of the
COVID-19 vaccine (32.5%), 165 were fully immunized (59.5%),
and 23 received only one dose (8.5%). The total number
of children aged 5-11 years registered to the Palese PPCO
(non-exposed cohort) was 323, of which 45% were girls and
55% were boys. In total, 152 did not receive any dose of the
COVID-19 vaccine (47%), 147 were fully immunized (45.5%),
and 24 only received one dose (7.4%). The results are shown in
Figure 1.

The proportion of children fully immunized in the exposed
cohort was 59.5%, while in the non-exposed cohort, only 45.5%
were fully vaccinated. The proportion of the difference between
the two groups was 14%, and there is strong evidence that this
difference might not be due to chance (chi square = 11.5016;
p = 0.0006). The odds ratio calculation yielded a value of
1.8 (95% CI: 1.2; 2.5), suggesting that parents exposed to this
intervention are 80% more likely to vaccinate their children.
However, confidence intervals are wide, indicating a significant
uncertainty in the estimate.

4. Discussion

Numerous studies have highlighted the negative impact of
social media as a source of fake news, misinformation, and
conspiracy theories. Research has demonstrated that exposure to
vaccine-critical content can decrease the intention to vaccinate.
Specifically, users who are exposed to vaccine-critical content for
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5-10min a day are more worried about the potential risks of
vaccination compared to those who view evidence-based medical
content (11-13).

Many individuals within the healthcare community believe that
social media can be an effective tool for disseminating scientific
information to a wider audience. Regrettably, this potential benefit
appears to be undermined by the growing number of people who
use these platforms to promote vaccine hesitancy (14, 15). A
thorough review of research studies investigating the connection
between social media and COVID-19 vaccination indicates that
social media has an overall negative impact on people’s willingness
to get vaccinated. This study also reveals, however, that vaccine
acceptance rates differ depending on which social media platform
people use, suggesting that exposure to different types of content
might influence vaccine hesitancy (16). While the relationship
between social media and vaccine hesitancy is complex and
multifaceted, these studies highlight the urgent need for PCPs,
other health managers, and healthcare providers to actively work to
combat misinformation and promote accurate information about
vaccines on social media.

Parents play an essential role in pediatric vaccination uptake
and should receive adequate support and information from their
healthcare providers, who are highly qualified people to address
their concerns. The Center for Disease Control and Prevention
(CDC) released guidance on vaccine protection that highlights the
importance of parents feeling cared for by physicians who lead
by example and can provide both personal stories and scientific
facts while taking the time to listen during consultations (17).
Without proper guidance, parents may turn to the internet for
information about vaccines, which can be risky as they may
come across misleading content. Research has suggested that
parents who actively seek vaccine information online tend to have
more concerns about vaccine safety, effectiveness, and disease
susceptibility than those who do not use them (18). According
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to a study, social groups that had physicians as influencers on
social media were more likely to accept vaccines. This suggests
a growing need for a “public physician” role on social media,
where a physician can represent and share information with the
public (16).

Literature studies describing and analyzing the impact of health
system interventions on vaccine uptake are scarce, inconclusive,
and often not well-targeted: one systematic review discovered
that the majority of studies were predominantly focused on
individuals with higher levels of education. However, these
studies failed to take into account the potential impact of
language and cultural differences, which may also contribute
to vaccine hesitancy (19). A systematic review by Kaufman
et al. shows that intervention could increase early vaccine
adherence in populations lacking an understanding of the role
of the vaccine. At the same time, their impact is less evident
in people whose primary barrier is vaccine hesitancy (20).
Primary care settings are potentially valuable places to test the
effectiveness of health education interventions (21). Unfortunately,
these settings often lack the necessary resources to conduct
such studies.

This study has several limitations. First, we could not
determine whether the positive impact on vaccination was
due to the social media intervention or the digital reminders
received solely by the intervention group. While there is
of digital
reminders in increasing vaccination rates in children aged

existing literature supporting the effectiveness
0-5 years and 11-18 years, the data available are scarce for
the 5-11 years age group (22). Therefore, we cannot rule
out the possibility that the digital reminder was the main
factor in boosting vaccination rates, rather than the social
media intervention.

The data used in the study were obtained from regional
software that only provided information on sex and age, making
it difficult to compare the two cohorts at the beginning of the
study. There was also no record of any face-to-face or remote
counseling that may have taken place. Differences in socioeconomic
status, age, gender, and parental attitudes toward vaccination could
have influenced the results. To reduce any potential bias, collecting
primary data would be beneficial. In addition, exposure to
Facebook posts could not be assessed precisely; other social media
influencers or web pages might have impacted the willingness to
uptake vaccination. Off-line influences were not evaluated, but
they are likely to account for a more or less positive impact on
the cohorts. Our study was conducted in a region with a highly
effective vaccination protocol, so it may only be relevant to certain
areas. To confirm our findings, more randomized controlled trials
need to be performed. However, our study is valuable because it
provides some useful, albeit somewhat confounded evidence on
the impact of social media educational interventions in primary
care settings.

5. Conclusion

Primary care-mediated social media has the potential to
be an effective tool for implementing public health. It can
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build on PCP trust and reach many patients simultaneously,
transcending space and time. Additionally, it tends to provide
information in accessible and understandable ways, which can
enhance health literacy, ownership, and utility of end users.
Although this study shows that social media interventions
combined with DRS may increase vaccine uptake, we cannot
definitively conclude that they effectively address parental vaccine
hesitancy due to the study’s limitations. Further research is
necessary to fully understand the relationship between social
media exposure and vaccination uptake. Additional efforts and
resources should be dedicated to exploring this association. To
combat vaccine hesitancy and improve vaccination coverage,
we call for more ongoing scientific partnerships between
universities, local health organizations, and PCPs to develop such
innovative solutions.

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. Written informed consent to participate
in this study was provided by the participants’ legal guardian/next
of kin.

Author contributions

AD planned the study, coordinated the study, and carried
out the social media intervention. RG carried out the traditional
face-to-face counseling. FG performed statistical analysis of data
and wrote the first draft of the manuscript. FD, MB, SG, and CG
explored the literature. NL revised the final manuscript. All authors
have read and approved the final manuscript.

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.

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1077953
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Grosso et al.

References

1. Zarbo C, Candini V, Ferrari C, d’Addazio M, Calamandrei G, Starace E
et al. COVID-19 vaccine hesitancy in Italy: predictors of acceptance, fence
sitting and refusal of the COVID-19 vaccination. Front Public Health. (2022)
10:873098. doi: 10.3389/fpubh.2022.873098

2. Noni E. Vaccine hesitancy: definition, scope, and determinants. Vaccine. (2015)
33:4161-4. doi: 10.1016/j.vaccine.2015.04.036

3. Pierantoni L, Lenzi J, Lanari M, De Rose C, Morello R, Di Mauro A, et al. A
nationwide COVID- 19 survey of Italian parents reveals useful information on attitudes
to school attendance, medical support, vaccines and drug trials. Acta Paediatr. (2021)
110:942-3. doi: 10.1111/apa.15614

4. Rifkin SB. Alma ata after 40 years: primary health care and health
for all - from consensus to complexity. BMJ Glob Health. (2018) 3(Suppl.
3):e001188. doi: 10.1136/bmjgh-2018-00118

5. Kontopantelis E, Springate AD, Ashworth M, Webb RT, Buchan IE,
Doran T. Investigating the relationship between quality of primary care and
premature mortality in England: a spatial whole-population study. BMJ. (2015)
350:h904. doi: 10.1136/bm;j.h904

6. Hirschhorn LR, Langlois EV, Bitton A, Ghaffar A. What kind of evidence do we
need to strengthen primary healthcare in the 21st century? BMJ Glob Health. (2019)
4(Suppl. 8):¢001668. doi: 10.1136/bmjgh-2019-001668

7. Cadeddu C, Castagna C, Sapienza M, Lanza TE, Messina R, Chiavarini M,
et al. Understanding the determinants of vaccine hesitancy and vaccine confidence
among adolescents: a systematic review. Hum Vaccin Immunother. (2021) 17:4470-
86. doi: 10.1080/21645515.2021.1961466

8. McGregor S, Goldman RD. Determinants of parental vaccine hesitancy. Can Fam
Phys. (2021) 67:339-41. doi: 10.46747/cfp.6705339

9. Limaye RJ, Opel DJ, Dempsey A, Ellingson M, Spina C, Omer SB, et al.

Communicating with vaccine-hesitant parents: a narrative review. Acad Pediatr. (2021)
21:524-9. doi: 10.1016/j.acap.2021.01.018

10. Di Mauro A, Di Mauro F, De Nitto S, Rizzo L, Greco C, Stefanizzi P, et al. Social
media interventions strengthened COVID-19 immunization campaign. Front Pediatr.
(2022) 10:869893. doi: 10.3389/fped.2022.869893

11. Nan X, Madden K. HPV vaccine information in the blogosphere: how positive
and negative blogs influence vaccine-related risk perceptions, attitudes, and behavioral
intentions. Health Commun. (2012) 27:829-36. doi: 10.1080/10410236.2012.661348

Frontiersin Public Health

05

10.3389/fpubh.2023.1077953

12. Betsch C, Renkewitz E Betsch T, Ulshofer C. The influence of vaccine-
critical websites on perceiving vaccination risks. J Health Psychol. (2010) 15:446-
55. doi: 10.1177/1359105309353647

13. Ahmed N, Quinn SC, Hancock GR, Freimuth VS, Jamison A. Social media use
and influenza vaccine uptake among White and African American adults. Vaccine.
(2018) 36:7556-61. doi: 10.1016/j.vaccine.2018.10.049

14. Wilson SL, Wiysonge C. Social media and vaccine hesitancy. BMJ Glob Health.
(2020) 5:€004206. doi: 10.1136/bmjgh-2020-004206

15. Pierri F, Perry BL, DeVerna MR, Yang K-C, Flammini A, Menczer F, et al. Online
misinformation is linked to early COVID-19 vaccination hesitancy and refusal. Sci Rep.
(2022) 12:5966. doi: 10.1038/s41598-022-10070-w

16. Cascini E Pantovic A, Al-Ajlouni YA, Failla G, Puleo V, Melnyk A, et al.
Social media and attitudes towards a COVID-19 vaccination: a systematic review
of the literature. EClinicalMedicine. (2022) 48:101454. doi: 10.1016/j.eclinm.2022.
101454

17. European Centre for Disease Prevention and Control. Let’s Talk About Protection.
Stockholm: European Centre for Disease Prevention and Control (2016).

18. Jones AM, Omer SB, Bednarczyk RA, Halsey NA, Moulton LH, Salmon DA.
Parents’ source of vaccine information and impact on vaccine attitudes, beliefs,
and nonmedical exemptions. Adv Prev Med. (2012) 2012:932741. doi: 10.1155/2012/
932741

19. Fu LY, Bonhomme LA, Cooper SC, Joseph JG, Zimet GD. Educational
interventions to increase HPV vaccination acceptance: a systematic review. Vaccine.
(2014) 32:1901-20. doi: 10.1016/j.vaccine.2014.01.091

20. Kaufman ], Ryan R, Walsh L, Horey D, Leask J, Robinson P,
et al. Face-to-face interventions for informing or educating parents
about early childhood vaccination. Cochrane Database Syst Rev. (2018)
5:CD010038. doi: 10.1002/14651858.CD010038.pub3

21. Bozzola E, Staiano AM, Spina G, Zamperini N, Marino E Roversi M,
et al. Social media use to improve communication on children and adolescent’s
health: the role of the Italian Paediatric Society influencers. Ital ] Pediatr. (2021)
47:171. doi: 10.1186/s13052-021-01111-7

22. National Institute for Health and Care Excellence. Vaccine Uptake in the General
Population: Evidence Review for Reminders Interventions to Increase the Uptake of
Routine Vaccines. National Institute for Health and Care Excellence (2022).

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1077953
https://doi.org/10.3389/fpubh.2022.873098
https://doi.org/10.1016/j.vaccine.2015.04.036
https://doi.org/10.1111/apa.15614
https://doi.org/10.1136/bmjgh-2018-00118
https://doi.org/10.1136/bmj.h904
https://doi.org/10.1136/bmjgh-2019-001668
https://doi.org/10.1080/21645515.2021.1961466
https://doi.org/10.46747/cfp.6705339
https://doi.org/10.1016/j.acap.2021.01.018
https://doi.org/10.3389/fped.2022.869893
https://doi.org/10.1080/10410236.2012.661348
https://doi.org/10.1177/1359105309353647
https://doi.org/10.1016/j.vaccine.2018.10.049
https://doi.org/10.1136/bmjgh-2020-004206
https://doi.org/10.1038/s41598-022-10070-w
https://doi.org/10.1016/j.eclinm.2022.101454
https://doi.org/10.1155/2012/932741
https://doi.org/10.1016/j.vaccine.2014.01.091
https://doi.org/10.1002/14651858.CD010038.pub3
https://doi.org/10.1186/s13052-021-01111-7
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Do social media interventions increase vaccine uptake?
	1. Introduction
	2. Materials and methods
	3. Results
	4. Discussion
	5. Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher's note
	References


