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ARTICLE COMMENTARY

Recent trends in vaccine coverage and confidence: A cause for concern
Rachel L. Eagan a, Heidi J. Larson a,b, and Alexandre de Figueiredo a,c
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ABSTRACT
Declining trends in vaccine confidence come at a time when routine immunization coverage for children 
has slumped to a decades-long low. With some of the largest losses in confidence experienced among 
young adults, this is a concerning trend with the potential for long-term implications. This article reflects 
on recent research examining the levels and trends of vaccine confidence over time and across the globe, 
the drivers influencing confidence, and the role of the COVID-19 pandemic in shaping confidence today. 
Timely examination of the causes and consequences of waning vaccine confidence and critical evaluation 
of COVID-19 response measures will prove vital in mitigating additional losses in vaccine confidence and 
uptake while contributing to building resilience in the face of future health crises.
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In July 2022, WHO and UNICEF sounded the alarm around 
the largest sustained decline in childhood vaccinations in three 
decades, with 25 million children missing out on one or more 
doses of the vaccine against diphtheria, tetanus, and pertussis. 
Coverage now stands at its lowest level since 2008.1

The strength of national immunization systems is often 
assessed using the percentage of children vaccinated with the 
third dose of the diphtheria, tetanus, and pertussis vaccine 
(DPT3), due to the requirement of three separate interactions 
with the healthcare system thus signaling sufficient levels of 
both supply-side infrastructure as well as demand for the 
vaccine.2

Pre-pandemic trends over the period 2010 to 2019 can be 
assessed using this metric. In 2019, 85 out of 195 countries’ 
DPT3 coverage exceeded 95% – a key vaccination target3 

(Figure 1a). A total of 100 countries experienced a fall in 
DTP3 uptake in the period 2010 to 2019, while 74 countries 
experienced gains (Figure 1b). Falls were concentrated in 
Europe and Central and South America, as well as 
Philippines and Papua New Guinea: two countries with 
ongoing vaccine hesitancy challenges.5,6 Gains in DPT3 uptake 
between 2010 and 2019 were prevalent in sub-Saharan Africa 
and the Indian sub-continent (Figure 1b).

The global state of DPT3 coverage has worsened signifi
cantly since the COVID-19 pandemic with few countries 
emerging unscathed.7 In 2021, only 63 countries’ DTP3 cover
age rates exceeded 95%, with 112 countries experiencing losses 
in DPT3 uptake in the period 2019 to 2021 (Figure 1c). Drops 
in coverage have been marked in sub-Saharan Africa, Eastern 
Europe, Central Asia, as well as the Indian sub-continent 
(Figure 1c). Low- and middle-income countries appear to 
have borne the brunt of pandemic-related disruptions in vac
cine uptake.

While supply-side disruptions – such as lockdown measures 
and resource diversions, including of the availability of the 
health workforce8,9 – have no doubt taken a significant toll on 
vaccine coverage, emerging evidence suggests that demand-side 
barriers, such as confidence in vaccines, have also been adversely 
impacted by the pandemic. Understanding if – and to what 
extent – vaccine confidence has been impacted by the pandemic 
is a pressing question, not least given the pandemic-induced 
losses in global vaccine uptake that have left many regions 
susceptible to vaccine-preventable disease outbreaks. In this 
piece, we comment on the recent state of vaccine confidence, 
and consider how pandemic-related factors may have worsened 
vaccine confidence, especially among young adults.

Measuring vaccine confidence

To monitor trends in vaccine confidence, multiple indices and 
frameworks have been proposed to quantify public perceptions 
toward vaccines (see, for example, Shapiro 2021 et. al. for 
a recent review).10 Rooted at the center of these measures are 
concerns surrounding the vaccines themselves, such as in their 
safety, effectiveness, and importance, but also a broader set of 
social and political determinants, such as trust in institutions 
recommending vaccines and perceived motives.11

While a comprehensive literature base exists on COVID-19 
vaccine confidence and acceptance,12–14 there is less evidence 
on the impact of the COVID-19 pandemic, including associated 
restrictions and policies as well as misinformation, on confi
dence in other vaccines. As we exit the pandemic, it is becoming 
increasingly important to understand the impact of a major 
health crisis and the government handling of the response on 
public perceptions toward vaccination (and health systems 
more broadly) to inform preparedness for future crises.
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Old and new issues

Vaccine confidence issues are not a recent phenomenon, 
although the scope and scale have changed. In Victorian 
Britain, anti-vaccination movements formed in opposition 
to the Compulsory Vaccination Act of 1853 which imposed 
fines or imprisonment for non-acceptance of the smallpox 
vaccine.15 The legislation was met with large protests driven 

by concerns centering on infringements to personal liberty, 
vaccine safety, and compatibility of the vaccine with religious 
beliefs.16,17 Similar battles followed in the US and Germany, 
also giving rise to anti-vaccination movements, albeit to 
varying degrees.18 While the UK introduced legislation in 
1898 that included a conscientious objector clause, permit
ting smallpox vaccine exemptions, rates of smallpox 

Figure 1. Global trends in DPT3 coverage (a) DPT3 coverage in 2019. (b) Change in DPT3 coverage from 2010 to 2019. (c) Change in DPT3 coverage over the COVID-19 
pandemic (2019 to 2021). All data from the WHO/UNICEF estimates of national immunization coverage4.
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mortality continued to fall, albeit at a slower rate than in 
Germany, which did not introduce exemptions.19 Countries 
around the world continue to enact varying degrees of man
datory policies for some childhood vaccines, particularly 
related to school entrance.20 While the US and Germany 
both mandated some vaccinations for school entry (though 
the German mandate came into force in 2020), other coun
tries – such as the UK (with its historical experience around 
compulsory smallpox vaccination) – issued recommenda
tions rather than requirements for school entry.

Vaccine confidence issues have impacted different vaccine 
initiatives. Progress toward polio elimination in Afghanistan, 
Pakistan, and Nigeria, for instance, has been disrupted by anti- 
Western sentiments and rumors claiming that the vaccine 
causes sterilization.21–23 In the Philippines, a rare vaccine risk 
of a newly introduced dengue vaccine came to light following 
a mass vaccination campaign, damaging public trust in the 
health authorities, and precipitating declines in the uptake of 
multiple vaccines.24,25 Unaddressed parental fears and online 
misinformation were found to be strong mediating influences 
on declining vaccine confidence in Philippines.24

The dengue vaccine controversy is a prime example of how 
a confidence loss in one vaccine can quickly spread to drive 
losses in confidence in other vaccines,serving as a possible 
warning for how confidence losses in COVID-19 vaccines 
may translate into losses to other vaccines. While vaccines 
have long provided fertile ground for questions, anxieties, 
and concerns, the ease and speed by which vaccine concerns 
and or mis- and dis-information can be propagated has 
hastened. In the current hyperconnected, fast-changing digi
tal environment, social media facilitates the rapid spread of 
information, rumors, and misinformation, and often results 
in the self-organization of like-minded individuals into 
groups.26 The interactive nature of social media platforms 
presents both an opportunity and a threat – vulnerable to 
abuse and used to undermine trust as well as polarize and 
politicize public sentiments.27

The themes above resonate with the rollout of the COVID- 
19 vaccine over the past two years. Over the course of the 
pandemic, many studies have found links between misinfor
mation with real-world outcomes and behaviors, such as com
pliance with public health guidance,28 intention to receive 
a COVID-19 vaccine,28,29 COVID-19 vaccination status,30 

and vaccine hesitancy.31 In addition, vaccine mandates and 
other vaccine policies were implemented across many settings 
in the context of COVID-19 and while they may have driven 
COVID-19 vaccine acceptance in some settings,32 there is 
evidence to suggest that they may have triggered psychological 
reactance – or backlash – among specific socio-demographic 
groups, including in younger people.33–35 Concerns about state 
control have also featured strongly, ranging from those around 
vaccine passports and mandates and the corresponding elec
tronic infrastructure that has been built36 to rumors around 
vaccination and depopulation.37–39 Vaccine safety anxieties 
and beliefs about the compatibility of vaccines with religious 
beliefs were also prominent, with the use of aborted fetal cell 
lines in vaccine development and production often cited as 
reasons for vaccine refusal.40

Vaccine confidence and the pandemic

The recent State of Vaccine Confidence in the European 
Union 2022 and UNICEF’s The State of World’s Children 
2023 reveal a mixed picture of vaccine confidence across the 
globe.41,42 In the former, perceptions around the importance 
and safety of the MMR and HPV vaccines dropped over the 
pandemic periodwith notable backslides in specific countries 
and socio-demographic groups. For example, there has been 
a significant change since the start of the pandemic in the 
association between vaccine confidence and age, with 
younger adults becoming less confident since 2019, while 
older groups remain at high vaccine confidence levels. 
Although older groups tended to hold higher vaccine con
fidence levels than younger age cohorts before the 
pandemic,43,44 the divergence in confidence between old 
and young over time appears to be new to Europe with 
emerging evidence suggesting that it may be a global phe
nomenon, as revealed by the 2023 State of World’s 
Childrenreport.42

This vaccine confidence age gap has increased across almost 
every EU member state between 2018 and 2022: for example, 
the gap among those agreeing that the MMR vaccine is safe 
between 18–34-year-olds and over 65s has increased in 21 of 
27 EU member states (Figure 2, adapted from de Figueiredo 
2020),41 with most 18–34-year-olds surveyed becoming 
decreasingly confident in the safety and importance of the 
MMR vaccine since 2018.

Interestingly, two member states with among the highest 
levels of vaccine confidence before the pandemic – Portugal 
and Spain – avoided declines in confidence in either age group, 
while countries with lower levels of preexisting confidence – 
typically in Eastern Europe and the Baltics – experienced 
further backslides in 2022.41 It is perhaps unsurprising then, 
that that Portugal and Spain have among the highest COVID- 
19 vaccine coverage rates in the EU—94.3% of the population 
over the age of 18 received the primary course in Portugal and 
85.9% in Spain, according to the European Centre for Disease 
Prevention and Control COVID-19 vaccine tracker as of 
May 25, 2023 (vaccinetracker.ecdc.europa.eu/public/exten 
sions/COVID-19/).

Similarly, countries with low – and declining – vaccine 
confidence such as Slovakia and Romania entered the pan
demic with lower rates of routine pediatric vaccine coverage4 

and have among the lowest acceptance rates of the COVID-19 
vaccine – only 60.2% of the Slovakian population received the 
primary course, while this value is 50.4% in Romania .

Portugal entered the pandemic with the highest rates of 
pediatric vaccine coverage in Europe, the result of a national 
immunization programme which ensures recommended vac
cines are readily available, accessible, and affordable.45 During 
the pandemic, military leadership was credited for the success 
of Portugal’s COVID-19 vaccine roll out, signaling the popula
tion’s trust in government to manage a crisis.46 In Slovakia, 
widespread distrust of the state and misinformation were 
brewing prior to the pandemic, and it appears these sentiments 
thwarted government measures to control the spread of 
COVID-19.47 Portugal and Slovakia stand as examples of 
how background coverage and confidence levels can serve as 
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important predictors of how a programme will perform during 
a crisis.

A recent study by Siani and Tranter found significant falls 
in vaccine confidence in the UK over the course of the pan
demic, with almost a quarter of respondents reporting that 
their confidence in vaccines had declined since the start of the 
pandemic.48 The authors also find an increasing age gap in 
vaccine confidence, with younger groups becoming less con
fident over the pandemic and older groups moving in the 
opposite direction. Declining confidence among younger age 
groups is a significant cause for concern as they are the next 
cohort of parents making decisions around childhood 
vaccination.

Faltering confidence levels in vaccines following the 
COVID-19 pandemic are not unique to Europe. In a cross- 

sectional modeling study in eight sub-Saharan African settings 
conducted between 2020 and 2022, declines in the perceived 
importance of vaccines for children were identified across all 
eight countries.49 COVID-19 vaccines were also perceived to 
be less important in 2022 than in 2020 in six countries, with 
increases in confidence detected for only Ivory Coast (Côte 
d’Ivoire).

Like many countries during the rapid roll out of the 
COVID-19 vaccines, Ivory Coast’s efforts to vaccinate its 
population were stymied by a wave of misinformation and 
low-levels of public acceptance of the vaccines. However, 
a nationwide awareness-raising campaign—which included 
deploying mobile clinics and enlisting the support of influen
cers, as well as religious and community leaders—appears to 
have shifted the tide and Ivory Coast became a model for 

Figure 2. Percentage of respondents agreeing that the MMR vaccine is safe and important between 2018 and 2022. The percentage of 18–34-year-olds and over 65s 
(65+) who agree that the MMR vaccine is safe (top) and important (bottom) in 2018 and 2022. Reproduced from state of vaccine confidence in the EU 202241.
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managing vaccine hesitancy.50 Four-weeks after the campaign 
was launched, Ivory Coast increased the number of people 
vaccinated from 2,000 per day to more than 20,00050 and was 
one of the only countries where both COVID-19 vaccine con
fidence, and confidence in vaccines in general increased during 
the pandemic, reflecting built, rather than broken, trust. The 
success of Ivory Coast and Portugal stand out as examples of 
resiliency, but unfortunately these countries are exceptions to 
a global trend of waning confidence.

In a 55-country study monitoring global trends in vaccine 
confidence from 2015 to 2022, perceptions of the importance 
of vaccines for children decreased across 46-countries, with 
significant increases in India and Mexico. Gains in confidence 
were also detected in China, though given the spike in 
COVID-19 cases and deaths reported in early 2023 following 
the country’s emergence from its “zero-COVID” policy, 
ongoing monitoring of vaccine confidence is China is neces
sary to understand the long-term impact of the pandemic. 
Countries experiencing the largest backslides include The 
Republic of Korea, Papua New Guinea, and Ghana.42

What now?

Repercussions from the reported declines in vaccine uptake are 
still yet to be fully realized. Governments, public health autho
rities, and other policymakers and stakeholders will need to be 
proactive to mitigate potential losses in vaccine acceptance, 
especially among younger age groups stepping into parental 
roles and responsible for making decisions around routine 
immunization for their children.

Further research should seek to understand whether 
detected declines in confidence among young adults are tran
sient or whether this trend represents a more long-lasting 
challenge to public health. In either case, research should 
investigate the determinants of falling confidence among 
younger age groups. Qualitative research should engage 
young adults to inform catered interventions and shape policy 
and systems change to reverse the trajectory of vaccine con
fidence among the next cohort of parents.

New research could also examine the impact of vaccine- 
specific misinformation (for example, COVID-19 vaccine mis
information) on other vaccines and develop strategies to build 
resilience to misinformation among the public. Inoculation 
theory – a psychological intervention that preemptively 
exposes individuals to weakened forms of misleading informa
tion with the goal of boosting resilience to misinformation – 
has shown some promise in building resilience against mis
information as well as purposely propagated fake news.51,52

We must also understand the impact of various COVID-19 
response measures, including vaccination policies, on public 
confidence. Following the introduction of the COVID-19 vac
cine in late 2020, many countries around the world moved to 
introduce vaccination requirements. The current literature 
suggests that some of these COVID-19 vaccination mandates 
may have triggered a backlash, inducing lower intentions to 
accept a COVID-19 vaccine, particularly among certain socio- 
economic groups such as young people and marginalized 
communities, as well as among some healthcare workers.33– 

35,53,54 Critical evaluation of COVID-19 policies, measures, 

and mandates put into place during the pandemic is required 
to understand the link between vaccination policies and 
observed confidence losses and to reform public health mea
sures moving forward.

Assessing to what extent both COVID-19 policies and mis
information have impacted confidence in non-COVID-19 vac
cines would provide an understanding of spill-over effects and 
help not only mitigate losses in other vaccines but build future 
pandemic preparedness.

While the COVID-19 pandemic and its impacts remain 
a lingering reality, a window of opportunity remains for 
timely, impactful research into the causes and consequences 
of declining vaccine confidence, especially among younger age 
groups, and to shape actionable responses to restore trust and 
confidence in vaccines as well as the people and systems who 
design, deliver, and mandate them.

Disclosure statement

Within the last two years, HJL was involved in collaborative grants with 
GlaxoSmithKline, Merck and Johnson & Johnson. HJL has also received 
other support for participating in Merck meetings and GlaxoSmithKline 
advisory round tables. Within the last two years, AdF has been funded by 
the Merck Investigator Studies Program and has performed consultancy 
work for Pfizer Inc.

Funding

This work was in part supported by AIR@InnoHK administered by the 
Innovation and Technology Commission.

ORCID

Rachel L. Eagan http://orcid.org/0000-0002-8834-2480
Heidi J. Larson http://orcid.org/0000-0002-8477-7583
Alexandre de Figueiredo http://orcid.org/0000-0002-7751-0645

References

1. WHO. COVID-19 pandemic fuels largest continued backslide in 
vaccinations in three decades [Internet]. 2022 [accessed 2023 Apr 
11]. https://www.who.int/news/item/15-07-2022-covid-19-pan 
demic-fuels-largest-continued-backslide-in-vaccinations-in- 
three-decades .

2. Araújo Veras AA, Arruda Vidal S, Costa de Macêdo V, de 
Carvalho Lima M, Cabral de Lira PI, da Fonseca Lima EJ, Batista 
Filho M. Prevalence, trends and conditions for the DTP3 vaccine: 
A 25-year historical perspective. Risk Manag Healthc Policy. 
2021;14:4301–10. doi:10.2147/RMHP.S312263.

3. World Health Organization. COVID-19 pandemic leads to major 
backsliding on childhood vaccinations, new WHO, UNICEF data 
shows [Internet]. 2022 [accessed 2023 May 25]. https://www.who. 
int/news/item/15-07-2021-covid-19-pandemic-leads-to-major-back 
sliding-on-childhood-vaccinations-new-who-unicef-data-shows .

4. World Health Organization. WHO-UNICEF estimates of national 
immunisation coverage [Internet]. 2020 [accessed 2022 Jan 25]: 
https://www.who.int/docs/default-source/immunization/immuni 
zation-coverage/wuenic_notes.pdf?sfvrsn=88ff590d_6 .

5. Mallapaty S. Researchers fear growing COVID vaccine hesitancy 
in developing nations. Nature. 2022;601(7892):174–5. doi:10.1038/ 
d41586-021-03830-7.

6. Reyes MSGL, Dee EC, Ho BL. Vaccination in the Philippines: 
experiences from history and lessons for the future. Hum 

HUMAN VACCINES & IMMUNOTHERAPEUTICS 5

https://www.who.int/news/item/15-07-2022-covid-19-pandemic-fuels-largest-continued-backslide-in-vaccinations-in-three-decades
https://www.who.int/news/item/15-07-2022-covid-19-pandemic-fuels-largest-continued-backslide-in-vaccinations-in-three-decades
https://www.who.int/news/item/15-07-2022-covid-19-pandemic-fuels-largest-continued-backslide-in-vaccinations-in-three-decades
https://doi.org/10.2147/RMHP.S312263
https://www.who.int/news/item/15-07-2021-covid-19-pandemic-leads-to-major-backsliding-on-childhood-vaccinations-new-who-unicef-data-shows
https://www.who.int/news/item/15-07-2021-covid-19-pandemic-leads-to-major-backsliding-on-childhood-vaccinations-new-who-unicef-data-shows
https://www.who.int/news/item/15-07-2021-covid-19-pandemic-leads-to-major-backsliding-on-childhood-vaccinations-new-who-unicef-data-shows
https://www.who.int/docs/default-source/immunization/immunization-coverage/wuenic_notes.pdf?sfvrsn=88ff590d_6
https://www.who.int/docs/default-source/immunization/immunization-coverage/wuenic_notes.pdf?sfvrsn=88ff590d_6
https://doi.org/10.1038/d41586-021-03830-7
https://doi.org/10.1038/d41586-021-03830-7


Vaccines Immunother. 2021;17(6):1873–6. doi:10.1080/21645515. 
2020.1841541.

7. World Health Organization. Progress and challenges with achiev
ing universal immunization coverage: technical document 
[Internet]. 2022 [accessed 2022 Sep 15]. https://www.who.int/pub 
lications/m/item/progress-and-challenges .

8. Shet A, Carr K, Danovaro-Holliday CM, Sodha SV, Prosperi C, 
Wunderlich J, Wonodi C, Reynolds HW, Mizra I, Gacic-Dobo M, 
et al. Impact of the SARS-CoV-2 pandemic on routine immunization 
services: evidence of disruption and recovery from 169 countries and 
territories. SSRN Electron J. 2021. doi:10.2139/ssrn.3850009.

9. Moosavi J, Fathollahi-Fard AM, Dulebenets MA. Supply chain 
disruption during the COVID-19 pandemic: recognizing potential 
disruption management strategies. Int J Disaster Risk Reduct. 
2022;75:102983. doi:10.1016/j.ijdrr.2022.102983.

10. Shapiro GK, Kaufman J, Brewer NT, Wiley K, Menning L, Leask J, 
Abad N, Betsch C, Bura V, Correa G, et al. A critical review of 
measures of childhood vaccine confidence. Curr Opin Immunol. 
2021;71:34–45. doi:10.1016/j.coi.2021.04.002.

11. World Health Organization. Understanding the behavioural and 
social drivers of vaccine uptake WHO position paper – May 2022. 
Wkly Epidemiol Rec. 2022;97:209–24.

12. Lindholt MF, Jørgensen F, Bor A, Petersen MB. Public acceptance 
of COVID-19 vaccines: cross-national evidence on levels and 
individual-level predictors using observational data. BMJ Open. 
2021;11(6):e048172. doi:10.1136/bmjopen-2020-048172.

13. Lazarus JV, Wyka K, White TM, Picchio CA, Rabin K, Ratzan SC, 
Parsons Leigh J, Hu J, El-Mohandes A. Revisiting COVID-19 
vaccine hesitancy around the world using data from 23 countries 
in 2021. Nat Commun. 2022;13(1). doi:10.1038/s41467-022- 
31441-x.

14. Tibbels NJ, Dosso A, Fordham C, Benie W, Brou JA, Kamara D, 
Hendrickson ZM, Naugle DA. “On the last day of the last month, 
I will go”: A qualitative exploration of COVID-19 vaccine con
fidence among Ivoirian adults. Vaccine. 2022;40(13):2028–35. 
doi:10.1016/j.vaccine.2022.02.032.

15. Durbach N. “They might as well brand us”: working-class resis
tance to compulsory vaccination in Victorian England. Soc Hist 
Med. 2000;13(1):45–63. doi:10.1093/shm/13.1.45.

16. Blume S. Anti-vaccination movements and their interpretations. 
Soc Sci Med. 2006;62(3):628–42. doi:10.1016/j.socscimed.2005.06. 
020.

17. Fichman M, Keelan JE. Resister’s logic: the anti-vaccination argu
ments of Alfred Russel Wallace and their role in the debates over 
compulsory vaccination in England, 1870–1907. Stud Hist Philos 
Sci Part C. 2007;38(3):585–607. doi:10.1016/j.shpsc.2007.06.006.

18. Stewart AJ, Devlin PM. The history of the smallpox vaccine. 
J Infect. 2006;52(5):329–34. doi:10.1016/j.jinf.2005.07.021.

19. Hennock EP. Vaccination policy against smallpox, 1835-1914: 
A comparison of England with Prussia and Imperial Germany. 
Soc Hist Med. 1998;11(1):49–71. doi:10.1093/shm/11.1.49.

20. Gravagna K, Becker A, Valeris-Chacin R, Mohammed I, Tambe S, 
Awan FA, Toomey TL, Basta NE. Global assessment of national 
mandatory vaccination policies and consequences of 
non-compliance. Vaccine. 2020;38(49):7865–73. doi:10.1016/j.vac 
cine.2020.09.063.

21. Clarke E, Kampmann B. No one is safe until everyone is safe— 
From polio too. BMJ. 2022;377:o1625. doi:10.1136/bmj.o1625.

22. Ali M, Ahmad N, Khan H, Ali S, Akbar F, Hussain Z. Polio 
vaccination controversy in Pakistan. Lancet. 2019;394 
(10202):915–6. doi:10.1016/S0140-6736(19)32101-4.

23. Abimbola S, Malik AU, Mansoor GF. The final push for polio 
eradication: addressing the challenge of violence in Afghanistan, 
Pakistan, and Nigeria. PLoS Med. 2013;10(10):e1001529. doi:10. 
1371/journal.pmed.1001529.

24. Dayrit MM, Mendoza RU, Valenzuela SA. The importance of 
effective risk communication and transparency: lessons from the 
dengue vaccine controversy in the Philippines. J Public Health 
Policy. 2020;41(3):252–67. doi:10.1057/s41271-020-00232-3.

25. Cohen J. Controversy over dengue vaccine risk. Science. 2019;365 
(6457):961–2. doi:10.1126/science.365.6457.961.

26. Vicario MD, Bessi A, Zollo F, Petroni F, Scala A, Caldarelli G, 
Stanley HE, Quattrociocchi W. The spreading of misinformation 
online. Proc Natl Acad Sci U S A. 2016;113(3):554–9. doi:10.1073/ 
pnas.1517441113.

27. Larson HJ, Lin L, Goble R. Vaccines and the social amplifica
tion of risk. Risk Anal. 2022;42(7):1409–22. doi:10.1111/risa. 
13942.

28. Roozenbeek J, Schneider CR, Dryhurst S, Kerr J, Freeman ALJ, 
Recchia G, Van Der Bles AM, Van Der Linden S. Susceptibility to 
misinformation about COVID-19 around the world: susceptibility 
to COVID misinformation. R Soc Open Sci. 2020;7(10):201199. 
doi:10.1098/rsos.201199.

29. Loomba S, de Figueiredo A, Piatek SJ, de Graaf K, Larson HJ. 
Measuring the impact of exposure to COVID-19 vaccine misin
formation on vaccine intent in the UK and US. Nat Hum Behav 
[Internet]. 2021;5(7):960–960. http://medrxiv.org/content/early/ 
2020/10/26/2020.10.22.20217513.abstract .

30. Loomba S, Maertens R, Roozenbeek J, Götz FM, van der Linden S, 
de Figueiredo A. Ability to detect fake news predicts sub-national 
variation in COVID-19 vaccine uptake across the UK. SSRN Prepr. 
2023.

31. Rathje S, He JK, Roozenbeek J, Van Bavel JJ, van der Linden S, 
Nelson KE. Social media behavior is associated with vaccine 
hesitancy. PNAS Nexus. 2022;1(4). doi:10.1093/pnasnexus/ 
pgac207.

32. Mills MC, Rüttenauer T. The effect of mandatory COVID-19 
certificates on vaccine uptake: synthetic-control modelling of six 
countries. Lancet Public Heal. 2022;7(1):e15–e22. doi:10.1016/ 
S2468-2667(21)00273-5.

33. Porat T, Burnell R, Calvo RA, Ford E, Paudyal P, Baxter WL, 
Parush A. “Vaccine passports” may backfire: findings from 
a cross-sectional study in the UK and Israel on willingness to get 
vaccinated against COVID-19. Vaccines. 2021;9(8):902. doi:10. 
3390/vaccines9080902.

34. de Figueiredo Alexandre, Alexandre L, Heidi J, Reicher SD. The 
potential impact of vaccine passports on inclination to accept 
COVID-19 vaccinations in the United Kingdom: evidence from 
a large cross-sectional survey and modelling study. 
EClinicalMedicine. [Internet]. 2021;40. doi:10.1016/j.eclinm.2021. 
101109.

35. Eshun-Wilson I, Mody A, Tram KH, Bradley C, Sheve A, Fox B, 
Thompson V, Geng EH, Gesser-Edelsburg A. Preferences for 
COVID-19 vaccine distribution strategies in the US: A discrete 
choice survey. PLoS One. 2021;16(8):e0256394. doi:10.1371/jour 
nal.pone.0256394.

36. Cascini F, Causio FA, Failla G, Melnyk A, Puleo V, Regazzi L, 
Ricciardi W. Emerging issues from a global overview of digital 
Covid-19 certificate initiatives. Front Public Heal. 2021;9. doi:10. 
3389/fpubh.2021.744356.

37. Yurtsever MME, Shiraz M, Ekinci E, Eken S. Comparing 
COVID-19 vaccine passports attitudes across countries by analys
ing Reddit comments. J Inf Sci. 2023;016555152211483. doi:10. 
1177/01655515221148356.

38. Skafle I, Nordahl-Hansen A, Quintana DS, Wynn R, Gabarron E. 
Misinformation about COVID-19 vaccines on social media: 
rapid review. J Med Internet Res. 2022;24(8):e37367. doi:10. 
2196/37367.

39. Thelwall M, Kousha K, Thelwall S. Covid-19 vaccine hesitancy on 
English-language Twitter. Prof la Inf. 2021. doi:10.3145/epi.2021. 
mar.12.

40. Giubilini A, Minerva F, Schuklenk U, Savulescu J. The ‘ethical’ 
COVID-19 vaccine is the one that preserves lives: religious and 
moral beliefs on the COVID-19 vaccine. Public Health Ethics. 
2021;14(3):242–55. doi:10.1093/phe/phab018.

41. de Figueiredo A, Eagan RL, Hendricks G, Karafillakis E, van 
Damme P, Larson H. State of vaccine confidence in the EU 2022. 
2022.

6 R. L. EAGAN ET AL.

https://doi.org/10.1080/21645515.2020.1841541
https://doi.org/10.1080/21645515.2020.1841541
https://www.who.int/publications/m/item/progress-and-challenges
https://www.who.int/publications/m/item/progress-and-challenges
https://doi.org/10.2139/ssrn.3850009
https://doi.org/10.1016/j.ijdrr.2022.102983
https://doi.org/10.1016/j.coi.2021.04.002
https://doi.org/10.1136/bmjopen-2020-048172
https://doi.org/10.1038/s41467-022-31441-x
https://doi.org/10.1038/s41467-022-31441-x
https://doi.org/10.1016/j.vaccine.2022.02.032
https://doi.org/10.1093/shm/13.1.45
https://doi.org/10.1016/j.socscimed.2005.06.020
https://doi.org/10.1016/j.socscimed.2005.06.020
https://doi.org/10.1016/j.shpsc.2007.06.006
https://doi.org/10.1016/j.jinf.2005.07.021
https://doi.org/10.1093/shm/11.1.49
https://doi.org/10.1016/j.vaccine.2020.09.063
https://doi.org/10.1016/j.vaccine.2020.09.063
https://doi.org/10.1136/bmj.o1625
https://doi.org/10.1016/S0140-6736(19)32101-4
https://doi.org/10.1371/journal.pmed.1001529
https://doi.org/10.1371/journal.pmed.1001529
https://doi.org/10.1057/s41271-020-00232-3
https://doi.org/10.1126/science.365.6457.961
https://doi.org/10.1073/pnas.1517441113
https://doi.org/10.1073/pnas.1517441113
https://doi.org/10.1111/risa.13942
https://doi.org/10.1111/risa.13942
https://doi.org/10.1098/rsos.201199
http://medrxiv.org/content/early/2020/10/26/2020.10.22.20217513.abstract
http://medrxiv.org/content/early/2020/10/26/2020.10.22.20217513.abstract
https://doi.org/10.1093/pnasnexus/pgac207
https://doi.org/10.1093/pnasnexus/pgac207
https://doi.org/10.1016/S2468-2667(21)00273-5
https://doi.org/10.1016/S2468-2667(21)00273-5
https://doi.org/10.3390/vaccines9080902
https://doi.org/10.3390/vaccines9080902
https://doi.org/10.1016/j.eclinm.2021.101109
https://doi.org/10.1016/j.eclinm.2021.101109
https://doi.org/10.1371/journal.pone.0256394
https://doi.org/10.1371/journal.pone.0256394
https://doi.org/10.3389/fpubh.2021.744356
https://doi.org/10.3389/fpubh.2021.744356
https://doi.org/10.1177/01655515221148356
https://doi.org/10.1177/01655515221148356
https://doi.org/10.2196/37367
https://doi.org/10.2196/37367
https://doi.org/10.3145/epi.2021.mar.12
https://doi.org/10.3145/epi.2021.mar.12
https://doi.org/10.1093/phe/phab018


42. UNICEF. The state of the world’s children 2023 [Internet]. 2023 
New York. https://www.unicef.org/reports/state-worlds-children- 
2023 .

43. de Figueiredo A, Simas C, Karafillakis E, Paterson P, Larson HJ. 
Mapping global trends in vaccine confidence and investigating bar
riers to vaccine uptake: a large-scale retrospective temporal modelling 
study. Lancet. 2020;396(10255):898–908. doi:10.1016/S0140-6736(20) 
31558-0.

44. de Figueiredo A, Karafillakis E, Larson H. State of vaccine confidence 
in the EU and UK 2020 [Internet]. 2020. https://ec.europa.eu/health/ 
sites/health/files/vaccination/docs/2020_confidence_rep_en.pdf .

45. Fonseca IC, Pereira AI, Barros L. Portuguese parental beliefs and 
attitudes towards vaccination. Heal Psychol Behav Med. 2021;9 
(1):422–35. doi:10.1080/21642850.2021.1920948.

46. NY Times. In portugal, there is virtually no one left to vaccinate 
[Internet]. 2021. https://www.nytimes.com/2021/10/01/world/eur 
ope/portugal-vaccination-rate.html#:~:text=Portugalis_among_ 
the_most_Keep_politics_out_of_it .

47. Adamus M, Čavojová V, Ballová Mikušková E. Emotional drivers 
of the vaccination hesitancy and refusal: A dataset from Slovakia. 
Data Br. 2023;47:108980. doi:10.1016/j.dib.2023.108980.

48. Siani A, Tranter A. Is vaccine confidence an unexpected victim of 
the COVID-19 pandemic? Vaccine. 2022;40(50):7262–9. doi:10. 
1016/j.vaccine.2022.10.061.

49. de Figueiredo A, Temfack E, Tajudeen R, Larson H. 
Declining trends in vaccine confidence across sub-Saharan 

Africa: A large-scale cross-sectional modeling study. Hum 
Vaccin Immunother. 2023;19(1). doi:10.1080/21645515.2023. 
2213117.

50. World Bank. COVID-19 vaccines: from rejection to shortage, how 
cote d’ivoire became a model for managing vaccine hesitancy 
[Internet]. 2021 [accessed 2023 May 25]. https://www.worldbank. 
org/en/news/feature/2021/09/07/covid-19-vaccines-from-rejec 
tion-to-shortage-how-c-te-d-ivoire-became-a-model-for-mana 
ging-vaccine-hesitancy .

51. Roozenbeek J, Traberg CS, Van Der Linden S. Technique-based 
inoculation against real-world misinformation. R Soc Open Sci. 
2022;9(5). doi:10.1098/rsos.211719.

52. Maertens R, Roozenbeek J, Basol M, van der Linden S. Long-term 
effectiveness of inoculation against misinformation: three long
itudinal experiments. J Exp Psychol Appl. 2021;27(1):1–16. 
doi:10.1037/xap0000315.

53. Drury J, Mao G, John A, Kamal A, Rubin GJ, Stott C, 
Vandrevala T, Marteau TM. Behavioural responses to Covid-19 
health certification: a rapid review. BMC Public Health. 2021;21 
(1). doi:10.1186/s12889-021-11166-0.

54. Bell S, Clarke RM, Ismail SA, Ojo-Aromokudu O, Navqi H, 
Coghill Y, Donovan H, Letley L, Paterson P, Mounier-Jack S 
COVID-19 vaccination beliefs, attitudes, and behaviours among 
health and social care workers in the UK: a mixed-methods study. 
medRxiv (Not Peer-Reviewed) [Internet]. 2021. doi:10.1101/2021. 
04.23.21255971v1.

HUMAN VACCINES & IMMUNOTHERAPEUTICS 7

https://www.unicef.org/reports/state-worlds-children-2023
https://www.unicef.org/reports/state-worlds-children-2023
https://doi.org/10.1016/S0140-6736(20)31558-0
https://doi.org/10.1016/S0140-6736(20)31558-0
https://ec.europa.eu/health/sites/health/files/vaccination/docs/2020_confidence_rep_en.pdf
https://ec.europa.eu/health/sites/health/files/vaccination/docs/2020_confidence_rep_en.pdf
https://doi.org/10.1080/21642850.2021.1920948
https://www.nytimes.com/2021/10/01/world/europe/portugal-vaccination-rate.html#:~:text=Portugalis_among_the_most_Keep_politics_out_of_it
https://www.nytimes.com/2021/10/01/world/europe/portugal-vaccination-rate.html#:~:text=Portugalis_among_the_most_Keep_politics_out_of_it
https://www.nytimes.com/2021/10/01/world/europe/portugal-vaccination-rate.html#:~:text=Portugalis_among_the_most_Keep_politics_out_of_it
https://doi.org/10.1016/j.dib.2023.108980
https://doi.org/10.1016/j.vaccine.2022.10.061
https://doi.org/10.1016/j.vaccine.2022.10.061
https://doi.org/10.1080/21645515.2023.2213117
https://doi.org/10.1080/21645515.2023.2213117
https://www.worldbank.org/en/news/feature/2021/09/07/covid-19-vaccines-from-rejection-to-shortage-how-c-te-d-ivoire-became-a-model-for-managing-vaccine-hesitancy
https://www.worldbank.org/en/news/feature/2021/09/07/covid-19-vaccines-from-rejection-to-shortage-how-c-te-d-ivoire-became-a-model-for-managing-vaccine-hesitancy
https://www.worldbank.org/en/news/feature/2021/09/07/covid-19-vaccines-from-rejection-to-shortage-how-c-te-d-ivoire-became-a-model-for-managing-vaccine-hesitancy
https://www.worldbank.org/en/news/feature/2021/09/07/covid-19-vaccines-from-rejection-to-shortage-how-c-te-d-ivoire-became-a-model-for-managing-vaccine-hesitancy
https://doi.org/10.1098/rsos.211719
https://doi.org/10.1037/xap0000315
https://doi.org/10.1186/s12889-021-11166-0
https://doi.org/10.1101/2021.04.23.21255971v1
https://doi.org/10.1101/2021.04.23.21255971v1

	Abstract
	Measuring vaccine confidence
	Old and new issues
	Vaccine confidence and the pandemic
	What now?
	Disclosure statement
	Funding
	ORCID
	References

