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Itis unclear how great a challenge pandemic and vaccine fatigue present

to public health. We assessed perspectives on coronavirus disease

2019 (COVID-19) and routine immunization as well as trust in pandemic
information sources and future pandemic preparedness in a survey of
23,000 adultsin 23 countriesin October 2023. The participants reported a
lower intent to get a COVID-19 booster vaccine in 2023 (71.6%), compared
with 2022 (87.9%). A total of 60.8% expressed being more willing to get
vaccinated for diseases other than COVID-19 as aresult of their experience
during the pandemic, while 23.1% reported being less willing. Trust in
11selected sources of vaccine information each averaged less than 7 on
al0-pointscale with one’s own doctor or nurse and the World Health
Organization, averaging a 6.9 and 6.5, respectively. Our findings emphasize
that vaccine hesitancy and trust challenges remain for public health
practitioners, underscoring the need for targeted, culturally sensitive health
communication strategies.

Theemergence of the severe acuterespiratory syndrome coronavirus  1January 2020 and 31 December 2021 (ref. 2). The coronavirus disease
2virusin late 2019 precipitated a global health emergency that con- 2019 (COVID-19) pandemic, requiring urgent international interven-
tributed to more than 7 million reported deaths globally as of 19 Janu-  tion, led to an accelerated pace of research and development of mul-
ary 2024 (ref. 1) and an estimated 18.2 million excess deaths between tiple safe, effective COVID-19 vaccines, which were first authorized for
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emergency use in December 2020°. The expeditious vaccine devel-
opment and limited availability resulted in serious challenges in the
equitable global distribution of vaccines, coupled with vaccine-related
misinformation and mistrust of the science behind vaccine safety*.

Vaccine hesitancy’, pandemic fatigue® and vaccine fatigue, defined
asthe‘inertiaorinaction toward vaccine information orinstruction due
to perceived burden and burnout”, continue to present challenges to
vaccine uptake in2023. Although COVID-19 has been deprioritized asa
substantial public health threat since 2023, the virus strains continue to
circulateand, insome settings, lead tonew increasesin hospitalization
andintensive care unitadmission’. The potential impact of vaccine hesi-
tancy on confidence inbooster doses remains substantial®. In addition,
documented spillover effects on routine immunization pose a threat
for thereemergence of some childhood and adult vaccine-preventable
diseases™™.

In this Brief Communication, the fourth study in a series of annual
global surveys across 23 countries (Brazil, Canada, China, Ecuador,
France, Germany, Ghana, India, Italy, Kenya, Mexico, Nigeria, Peru,
Poland, Russia, Singapore, South Africa, South Korea, Spain, Sweden,
Tiirkiye, the United Kingdom and the United States)" ", we report
perspectives of adults in the general public on COVID-19 and routine
immunizationin late 2023, trust in pandemic information sources and
collective preparedness to address any possible future pandemic. We
also compare COVID-19 vaccine acceptance in 2023 to that in previous
yearsto promote abetter understanding of the currentand future chal-
lenges public health authorities may face in encouraging vaccine uptake.

The reported uptake of at least one COVID-19 vaccine dose rose
to 87.8% in 2023 across the 23 countries (Fig. 1a), as compared with
36.9%in 2021 (P<0.001) and 70.4% in 2022 (P=0.002). The reported
uptake of at least one COVID-19 vaccine was similar in middle-income
countries (MICs; 86.9%) and high-income countries (HICs; 87.5%)
(P=0.381). COVID-19 vaccine booster acceptance among those vac-
cinated decreased from 87.9% in 2022 to 71.6% in 2023 (P < 0.001)
(Fig.1b). This decrease was most profound in HICs (from 85.1% to 63.3%,
P<0.001), compared with MICs (from 90.5% to 78.9%, P= 0.010). The
perspectives on willingness to get vaccinated against diseases other
than COVID-19 (for example, influenza, measles and hepatitis B) indi-
cate that 60.8% of respondents may be more and 23.1% less willing to
getvaccinatedin2023, following their experience during the COVID-19
pandemic (Fig. 1c). Individual country analyses on vaccine acceptance
areavailable in Extended Data Fig. 1.

The COVID-19 pandemicled to widespread disruptionsin routine
immunization services globally, including for childhood doses, result-
ing in delayed and reduced vaccine uptake’. The results of this study
demonstrate that 23.1% of respondents are less likely to accept vac-
cinesfor diseases other than COVID-19. Experience from the diversion
of healthcare resources during the pandemic, along with lockdown
measures and concerns about infection, highlights the need for resil-
ient primary care systems, especially in maintaining access to crucial
preventioninterventions, suchas routine childhood and adult vaccina-
tion. Other challenges, including disruptions to vaccine supply chains,
underscore the importance of strengthening immunization systems
and services to prevent future outbreaks' . Moreover, the extension
of COVID-19 vaccine skepticism to other vaccines, including among
parents who make vaccination decisions for their children', signals a
crucial need for ongoing efforts in vaccine education and trust build-
ing. Looking ahead, these insights should inform strategies to fortify
healthcare systems against similar challenges to minimize disruptions
and ensure continuity of essential health services, including routine
vaccinations. Meanwhile, many communities are facingincreased vul-
nerability to vaccine-preventable diseases'’, highlighting the need for
innovative strategies to ensure the continuity of routine immunization
and COVID-19 vaccination campaigns to improve vaccine confidence.

The survey responses on trustinsources that provide information
or guidance on pandemicinterventions revealed generally high levels
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Fig.1|MICs: Brazil, China, Ecuador, Ghana, India, Kenya, Mexico, Nigeria,
Peru, Russia, South Africaand Tiirkiye. a, COVID-19 vaccine acceptance

among 23 countries, HICs and MICs. b, COVID-19 booster vaccine acceptance
among 23 countries, HICs and MICs. ¢, Reported pandemic influence toward
routine immunization. Four countries (Ghana, Kenya, Peru and Tiirkiye) were
notincluded inthe 2020 global survey. HICs: Canada, France, Germany, Italy,
Poland, Singapore, South Korea, Spain, Sweden, the United Kingdom and the
United States. ‘Routine immunization’ referrs to ‘other diseases (for example, flu,
measles and viral hepatitis B)’ in the survey item.

oftrustinthose close to the individual, although all 11 studied sources
averaged less than seven points on a ten-point scale. For example,
‘my doctor or nurse’ ranked highest at 6.9 and ‘my family and friends’
ranked at 6.4 (Extended Data Fig. 2d). Similarly, established health
institutions such as the World Health Organization (WHO) (6.5) and the
US Centers for Disease Control and Prevention (6.4) ranked high. Social
media platforms (5.0) and religious leaders (5.0) each ranked neutrally
(Extended Data Fig. 2d). There was variability across countries, for
example, ‘religious leaders’ ranked 3.16 inSweden and 3.19 in Germany
but 6.57 in Nigeria and 6.72 in India, whereas ‘my doctor or nurse’
ranked 4.95inRussiaand 7.70 in Kenya (Extended Data Fig. 2e). Trustin
health authorities that recommended COVID-19 vaccination was higher
than trustingovernments’ management of the COVID-19 pandemic at
65.4% and 56.4%, respectively (Extended Data Fig. 3). General trust in
health authorities was 66.8% and 63.9% in MICs and HICs, respectively
(P=0.542), while general trust in government was 60.7% and 51.7% in
MICs and HICs, respectively (P=0.073). A decrease in perceived trust
inscience asaresult of COVID-19 vaccine development was reported by
13.9% of respondents (MICs 13.4% and HICs 14.3%, P = 0.674). A decrease
inperceived trustinthe pharmaceuticalindustry as aresult of COVID-
19 vaccine development was reported by 18.7% of respondents (MICs
18.4% and HICs 19.1%, respectively, P= 0.772) (Extended Data Fig. 3).
Trustin the science behind available COVID-19 vaccines was reported
by 71.6% of respondents on average, with this value being 74.5% and
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68.4% among MICs and HICs, respectively (P=0.115) (Extended Data
Fig.3). The unprecedented speed of development, the novel applica-
tion of mRNA technology and the proliferation of misinformation,
particularly on social media, raised concerns among some about the
thoroughness of testing and long-term safety of COVID-19 vaccines
and contributed to increased skepticism regarding science generally,
aswellasitsapplicationto preventive and therapeutic applicationsin
particular’®®, Moreover, factors such as prepandemic vaccine-related
controversies and mistrust in pharmaceutical companies, govern-
ments and healthinstitutions, sometimes the result of cultural beliefs
or past negative experiences, have further complicated public health
communication'®”,

Perspectives on future pandemic preparedness reveal a mixed
picture of confidence and trust among global populations. Approxi-
mately three-quarters (74.9%) of respondents are confident that society
collectively will manage the next health crisis better than the COVID-
19 pandemic, yet only 63.3% reported trusting a hypothetical WHO
recommendation to vaccinate if such a crisis was announced (Fig. 2).
Approximately a quarter of respondents in Russia (26.6%) and the
United States (25.5%) express low trustin the WHO as areliable source
of information to announce a new pandemic threat (Extended Data
Fig. 2a). Approximately half of respondents in Ghana (51.5%), India
(51.3%) and Kenya (49.2%) report a high level of confidencein our collec-
tive ability to better manage the next potential health crisis (Extended
DataFig.2c). A2023 analysis in Kenya reporting 49.6% of respondents
rating their own government’s management of the pandemic as very
good or excellent may inform public confidence in future management
capabilities®. Confidence in Ghana may be attributable to the govern-
ment’s approach in preparing early readiness assessments, strategic
and substantial investments in response planning and the effective use
of surveillance technology”. India’s confidence in pandemic prepared-
ness might be higher due to vaccine production capacity and public
health investments in massive awareness campaigns and the rapid
expansion of testing and contact tracing capabilities, despite having a
large populationand fragmented health system®. By contrast, 30.2% of
respondentstooursurveyin France and 28.9% of respondents in Poland
are‘notatallconfident’in our collective ability, the highest percentages
among the countries studied. These findings are comparable to panel
datain France and Poland demonstrating low and decreasing trustin
scientists among these populations during COVID-19%. Trustin the col-
lective scientific and health communities to respond effectively to pan-
demic threats will require country-specific approaches that consider
relevant sociocultural factors. How much individuals trust scientists
and governments, respectively, hasbeen observed as weakly related in
Braziland the United States, suggesting populations in these countries
distinguish between these two healthcommunicator groups, whereas
therelationship was stronger in France, and populations view them as
more closely aligned®. For example, in the United States and Brazil, a
trend toward privatization and the erosion of the government’s role
in mitigating public health threats exacerbated racial inequities and
contributed to afragmented response to the COVID-19 pandemic®*%.
Ongoing global efforts to prepare for future global health threats
promote acomprehensive ‘vaccines plus’ approach thatincorporates
social and behavioral preventive measures alongside rigorous testing
and treatment”. Heightened vaccine hesitancy relative to COVID-
19, pandemic fatigue and concerted disinformation campaigns have
strong implications for plans to prevent or manage future pandemics,
aswellasadegree of spillover effect on our collective ability to control
other vaccine-preventable diseases”. This may be particularly impor-
tant as it pertains to routine childhood immunizations.

A vocal minority of vaccine-resistant populations continue to
believe inaccurate and disproven claims, such as the effectiveness of
ivermectin as a treatment for COVID-19 and some conspiracy theo-
ries, that drive resistance to vaccination®®*, Disinformation aiming to
influence public opinion poses major challenges for communication

B 23-country average HIC average MIC average
(N =23,000) (N =11,000) (N =12,000)
If the WHO announced a new pandemic
threat, would you trust this information?
Don’t know
Not at all confident
Somewhat confident
Very confident
How confident are you that we will
manage the next health crisis better
than the COVID-19 pandemic? 7
Don’t know _1;852'1.0
— 56
No b
P—— 3.3
Yes 5 66.7
If the WHO announced a new pandemic
threat and advised getting vaccinated,
would you? 7
Don't know [T 115@.9
) 15,8
No d1
67.1
Yes 1808
If the WHO announced a new pandemic
threat, would you trust this information? |
. 7— 12.1
Definitely no 98,
Unsure, but leaning towards no [ 22211112
)  i— 0.
Unsure, but leaning towards yes %%8
Definitely yes -2233'5.5
T T T . :
] 20 40 60 80 100 %

Fig.2|Reported trustin sources of COVID-19 information and reported
COVID-19 treatment. MICs: Brazil, China, Ecuador, Ghana, India, Kenya, Mexico,
Nigeria, Peru, Russia, South Africa and Tiirkiye. Four countries (Ghana, Kenya,
Peru and Tiirkiye) were notincluded in the 2020 global survey. HICs: Canada,
France, Germany, Italy, Poland, Singapore, South Korea, Spain, Sweden, the
United Kingdom and the United States.

campaigns that require heterogeneous data-driven precision public
health approaches®®*'. These strategies should focus on delivering
clear, accurate and culturally sensitive information to specific com-
munities through their preferred information channels and via trusted
sources and on exposing the motivation of those behind disinforma-
tion. It is important to acknowledge that individuals often show a
preference for information that aligns with their existing beliefs and
perceive such information as more credible®. This biased selection
and perception is more pronounced among those with higher health
literacy®, which is a factor that health communication professionals
must consider.

The critical need to catch up on routine immunizations and pre-
pare for potential new pandemic threats, coupled with the continued
spread of COVID-19, requires maintaining vigilance in addressing vac-
cine hesitancy globally. The varying degrees of hesitancy observed
across different demographic groups and countries emphasize the
importance of culturally and contextually relevant strategies that
include the selection of welcomed credible sources as primary conduits
ofinformation to address and mitigate vaccine hesitancy. The findings
of this study demonstrate that the WHO and the US Centers for Disease
Control and Prevention, as well as the respondents’ personal doctor,
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were more highly trusted as sources of pandemic information. The
communication of accurate and timely information, as well as coun-
tering misinformation, are pivotal in guiding public perception and
behavior toward COVID-19 vaccination acceptance.

Furthermore, whole-of-society action hasbeen recommended by
pandemic researchers toaddress the thus far fragmented approaches
seen in relation to pandemic preparedness and response®**. Such
an approach involves various sectors and actors in decision-making
processes to build resilient systems and takes life risks other than
health, such as employment, housing and food security status, into
consideration. A proposed pandemic agreement is currently being
debatedinadvance of the May 2024 World Health Assembly. It aims to
strengthen global collaboration between countries and global health
organizations, including the WHO, around improving One Health data
monitoring and sharing, toward ensuring equitable access to preven-
tive and therapeutic measures and strengthening health systems™.
The intent of such an agreement would signal to Member States and
their populations that pandemic preparedness to address the short-
comings of the COVID-19 pandemic response is being taken seriously,
including the rapid, real-time country collaboration on surveillance
and the equitable distribution of vaccines and other mitigation and
elimination efforts.

Limitations to interpreting these data include the recognition of
afundamental discrepancy that may exist between the respondents’
reported willingness to receive the vaccine and their actual vaccina-
tion behavior. What people express in surveys can differ meaningfully
from their actions”. Therefore, the findings regarding vaccine accept-
ance and hesitancy should notbe directly equated with actual vaccine
uptake; rather, the reported responses reflect attitudes and opinions
ataspecific pointin time. As public perceptions of the COVID-19 pan-
demic and vaccination evolves, so too might their willingness to be
vaccinated. This temporal aspect suggests that the acceptance levels
reportedinour study are subject to change dueto avariety of factors,
including new information about the virus and the vaccine, changes
in public health recommendations and shifts in societal norms and
attitudes toward vaccination. While our study assessed individuals’
perceptions of trustin sources of pandemic information, including gov-
ernments and health authorities, we did not investigate the quality of
country responses to the pandemic, whichmaybe animportant deter-
minantofsuchtrust, givenitsindependent association with COVID-19
vaccination®. Our study’s design did not allow for a detailed analysis
of the nuanced relationship between language, trust and cultural
context, while early research on the impact of health communication
language on vaccine hesitancy inbilingual settings may be mediated by
cultural factorsregarding trust in health and governinginstitutions™.
We permitted participants to respond using their preferred language
within their country.

This study reveals that a substantial proportion of individu-
als express resistance to vaccination and that concerns about
COVID-19 vaccination appear to have spilled over to affect other
vaccine-preventable diseases. This underscores the increasingly urgent
necessity for sustained vaccine education and trust-building efforts.
Moreover, although we found that people were generally confident
that society will handle future health crises better, there remains a
notablelack of trust and potential adherence to the recommendations
of public health authorities. Health system preparedness for future
outbreaks and global health threats should includeimproving vaccine
accessibility and vaccine demand through effective, culturally and
contextually relevant publiccommunication strategies and innovative
use of digital and social mediain health education employinginfodemic
countermeasures.

Online content
Any methods, additional references, Nature Portfolio reporting sum-
maries, source data, extended data, supplementary information,
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Methods

Study design and sample

This study employed random stratified sampling in a 23-panel
cross-sectional design (Extended Data Table1and Reporting Summary).
A target quota was established for four strata (that is, age, gender,
country-specific statistical regions and country-specific levels of edu-
cation) according to the latest available country data for these strata
and with a minimum quota of 50 participants per strata® *', There were
23,000 participants, 1,000 from each country, the populations for
which collectively represent nearly 60% of the world’s population*.
MICs consisted of Brazil, China, Ecuador, Ghana, India, Kenya, Mexico,
Nigeria, Peru, Russia, South Africa and Tiirkiye and HICs consisted of
Canada, France, Germany, Italy, Poland, Singapore, South Korea, Spain,
Sweden, the United Kingdom and the United States*’. The details on
participant recruitment are described in Reporting Summary.

Survey instrument

Theinstrument (Supplementary Information) included 30 items from
previous study iterations, 9 new items on misinformation and pan-
demic preparedness and 11 items on trusted sources of information
selected by the authors following a scoping review of peer-reviewed
primary research that used survey methodologies to assess these
topics**™. The selected items aimed to cover a broad spectrum of
information channels that people might rely on for pandemic-related
information. They include formaland informal sources, spanning from
international health organizations to personal acquaintances, attempt-
ing to capture acomprehensive view of trust in different information
environments and applicable for a global sample. The questionnaire
was cross-culturally translated from English to the two most widely
spoken lanugagesin each country.

Statistical analysis

Descriptive statistics were used to report COVID-19 vaccine uptake
and booster acceptance. In 2022, COVID-19 booster acceptance was
defined as having received at least one dose of a booster and if not,
willingness to take the booster when it is available (answer options
‘strongly agree’ or ‘somewhat agree’ to question ‘1 will take the COVID-19
booster dose(s) whenitis available to me’). We also report the descrip-
tive statistics for items related to reported attitudes toward routine
immunization, trusted sources of information and future pandemic
preparedness. The participants ranked the trustworthiness of these
sources on a scale of 1to 10, where 1indicated ‘no trust at all’and 10
represented ‘complete trust’. For each source of information, individual
scores from participants within a country were aggregated to produce a
single mean score for that source in that country. This method allowed
for a concise representation of the collective trust level in each infor-
mation source per country. The country-specific weighted estimates
were used to compute 23-country average as well as averages for MIC
and HIC country groupings. Independent sample ¢-tests were used to
compare average estimates over time as well as for HICand MIC country
groups. Allthe analyses were conducted in SAS version 9.4 software. All
the estimatesreportedinthe paper have amaximum credibility interval
oferror of +3.1 percentage points. The country-specific standard errors
for each estimate are provided in Extended Data Table 2.
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This study was approved and the survey administered by Emerson
College, Boston, USA under institutional review board protocol no.
20-023-F-E-6/12, which employed online data collection panels not
requiringlocal review. Informed consent was obtained from participants
after describing the study purpose and expected risks and benefits
before participants were permitted to advance to the study question-
naire. We fully endorse the Nature Portfolio journals’ guidance on MIC
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Reporting summary
Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.
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Panel a. Willingness to get vaccinated against other disease (e g, flu, measles, viral hepatitis B).
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Panel b. COVID-19 vaccine acceptance and hesitancy, October 2023
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Panel c. COVID-19 booster acceptance and hesitancy among vaccinated respondents, October 2023
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Extended Data Fig. 1| Reported willingness for routineimmunization,
COVID-19 vaccine and booster acceptance and hesitancy in October 2023
by country. Sample size for each individual country n =1,000. Middle-Income
Countries (MIC): Brazil, China, Ecuador, Ghana, India, Kenya, Mexico, Nigeria,
Peru, Russia, South Africa, Turkiye. High-Income Countries (HIC): Canada,
France, Germany, Italy, Poland, Singapore, South Korea, Spain, Sweden, United
Kingdom, United States. (a)“l am more willing to get vaccinated against other
disease (e g, flu, measles,viral hepatitis B)”, (b) COVID-19 vaccine acceptance and
hesitancy, October 2023, COVID-19 vaccine acceptance was defined as having

H‘
o
8
S

received at least one dose of a COVID-19 vaccine. COVID-19 vaccine hesitancy

was defined as not having received at least one dose of a COVID-19 vaccine.

(c) COVID-19 booster acceptance and hesitancy among vaccinated respondents,
October2023. COVID-19 booster acceptance among vaccinated respondents was
defined as willingness to take future recommended boosters (answer options
“strongly agree” or “somewhat agree” to question “I will take the recommended
COVID-19 booster”. COVID-19 booster hesitancy among vaccinated respondents
was defined as having reportedeither “unsure/ no opinion” or “somewhat
disagree” or “strongly disagree” to the same question.
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Panel b. “If the World Health Organization (WHO) announced a new
pandemic threat and advised getting vaccinated, would you?”

Panel a. “If the World Health Organization (WHO)
announced a new pandemic threat, would you trust this information?”
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Extended Data Fig. 2| See next page for caption.
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Extended Data Fig. 2| Reportedattitudes about future potential pandemic
preparedness. Sample size for each individual country n =1,000. Middle-
Income Countries (MIC): Brazil, China, Ecuador, Ghana, India, Kenya, Mexico,
Nigeria, Peru, Russia, South Africa, Turkiye. High-Income Countries (HIC):
Canada, France, Germany, Italy, Poland, Singapore, South Korea, Spain, Sweden,
United Kingdom, United States. (a) “If the World Health Organization (WHO)

announced a new pandemic threat, would you trust thisinformation?”, (b) “If

the World Health Organization (WHO) announced a newpandemic threat and
advised getting vaccinated, would you?”, (c) “How confidentare you that we will
manage the next health crisis better than the COVID-19 pandemic?”, (d) Reported
trust in the sources of information about COVID-19 vaccines, (e) Reported trustin
the sources of information about COVID-19 vaccines by country.
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Panel a. Trust in science behind the COVID-19 vaccines.
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Panel b. Trust in health authorities recommending the COVID-19 vaccine.
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Extended Data Fig. 3 | See next page for caption.
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Extended Data Fig. 3| Trustin science, health authorities, government and
pharmaceutical industry. Sample size for each individual country n =1,000.
Middle- Income Countries (MIC): Brazil, China, Ecuador, Ghana, India, Kenya,
Mexico, Nigeria, Peru, Russia, South Africa, Turkiye. High-Income Countries
(HIC): Canada, France, Germany, Italy, Poland, Singapore, South Korea, Spain,
Sweden, United Kingdom, United States. Survey items: (a) ‘I trust the science

behind the COVID-19 vaccines available to me, (b) ‘How much do you trust the
health authorities that recommended you get a COVID-19 vaccine?, (c) ‘How
much did you trust your government’s management of the COVID-19 pandemic in
your country?, (d) ‘Did the development of COVID-19 vaccines affect your trust in
science generally?, (e) ‘Did the development of the COVID-19 vaccines affect your
trustin the pharmaceutical industry?’.
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Extended Data Table 1| Sample characteristics by country (n=23)
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18-29 19 16.5 16.5 235 17.2 141 369 24.2 18.5 378 235 389 233 16.1 15.6  20.7 25 18.4 15.4 15.6 21.2 16.6 17.1 214
30-39 20.3 177 224 221 15.7 15.3 30 21.2 20 207 221 196 215 17.4 174 207 234 213 17.3 16.2 217 172 15.8 19.9
40-49 19 16.5 235 221 17.2 16.5 17 21.2 20 189 20.6 15.5 20.6 18.6 21.7 22 203 19.9 18.5 17.4 21.7 17.8 17.1 19.3
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Above Median 473 265 481 372 463 457 348 43 424 405 443 417 352 437 442 422 404 431 45 445 461 384 361 415
Below Median 464 252 468 36.6 456 442 357 419 441 40 437 432 331 434 452 424 395 432 444 44 46.2 381 361 413
No income 33 20.6 4.4 225 37 4.4 237 6.8 6.9 17.4 6.1 121 25.8 4.1 4.7 12.3 18.1 11 57 4.6 53 17.1 207 114
Refused 3 27.7 0.7 3.7 4.4 5.7 5.8 8.3 6.6 21 5.9 3 5.9 8.8 5.8 31 2 2.7 4.9 6.9 2.4 6.4 7.1 5.8

Sample size for each country (n=1,000).
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Extended Data Table 2 | Standard errors for all variables by country (n=23)

Country

Brazil
Canada
China
Ecuador
France
Germany
Ghana
India
Italy
Kenya
Mexico
Nigeria
Peru
Poland
Russia
South Africa
South Korea
Singapore
Spain
Sweden
Turkiye
United Kingdom
United States

The COVID-19 pandemic has made me more willing to get vaccinated against other diseases (e g, flu, measles, viral hepatitis B).

Strongly/somewhat agree 1.9 2.3 5.7 2 2.4 2 5.5 4.4 2.8 33 2.6 3.2 2.6 2.2 2 1.9 2 2.1 2 2.7 2.7 2.5 2
Unsure/no opinion 1.4 1.8 3.9 13 22 16 5.2 4.1 22 2 19 2 24 19 1.4 1.7 1.2 19 1.6 24 1.9 2.2 1.6
Strongly/somewhat disagree 1.4 21 6.2 1.7 2.6 18 2.8 1.8 2.4 2.8 2 25 15 22 21 12 19 1.6 15 2.4 25 2 1.7

COVID-19 vaccine acceptance

2020 13 17 12 17 19 17 - 16 17 - 16 18 - 19 19 16 15 18 16 19 - 16 15
2021 19 19 1 65 18 18 81 83 16 4 36 92 22 18 23 23 13 2 15 18 36 17 21
2022 24 18 31 49 18 22 75 09 21 72 45 107 3 19 21 24 14 28 15 19 68 21 14
2023 08 14 44 08 23 12 55 1 17 22 12 47 14 19 19 04 18 1 0.9 2 2 15 14

COVID-19 booster vaccine acceptance
2022 0.6 15 0.5 7.3 1.8 1.2 4 6.5 1.2 1.9 1 0.9 1.9 1.4 2.6 17 1.6 0.9 1.2 15 32 1 13

2023 2.1 23 5.4 2 2.7 2.1 5.8 3 29 24 2.1 3.7 2.5 2.5 2.2 1.7 2.2 2.2 1.9 2.5 29 2.1 1.9

Reported trust in sources of COVID-19 information

My family and friends 0.2 0.1 03 0.1 0.1 0.1 03 03 0.1 0.2 0.2 0.4 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.1
My employer 0.1 0.1 0.2 0.1 0.1 0.1 03 03 0.1 0.2 0.2 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.1 0.1
My doctor or nurse 0.2 0.1 0.2 0.1 0.1 0.1 03 03 0.2 0.3 0.2 0.4 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.1 0.1
My government 0.2 0.1 0.2 0.1 0.2 0.1 03 03 0.2 0.3 0.2 0.4 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.1 0.1
Religious leaders 0.1 0.1 03 0.1 0.2 0.1 03 03 0.2 0.3 0.2 0.4 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.1

News media (e g, television, 0.2 0.1 0.2 0.1 0.1 0.1 03 03 0.1 0.2 0.2 0.4 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.1
internet, radio, newspapers)

Social media (e g, Facebook, 0.1 0.1 0.2 0.1 0.2 0.1 0.3 0.2 0.2 0.2 0.2 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Twitter [X], Instagram,

WhatsApp, LinkedIn, TikTok)

World Health Organization 02 01 02 01 01 01 03 03 02 03 02 05 02 01 01 01 01 01 01 02 02 01 01
(WHO)
Centers for Disease Control 02 01 02 01 01 01 03 03 02 03 02 05 02 01 01 01 01 01 01 02 02 01 01

and Prevention (CDC), USA

European Centre for Disease 0.1 0.1 0.2 0.1 0.1 0.1 03 03 0.2 0.3 0.2 0.4 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.1 0.1
Prevention and Control

(ECDC)

The public health authorities 0.2 0.1 0.2 0.1 0.1 0.1 0.4 03 0.2 0.3 0.2 0.4 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.1 0.1
in my country

If the World Health Organization (WHO) announced a new pandemic threat, would you trust this information?

Yes 2 2.2 5.8 23 2.7 1.9 6.4 5 2.7 26 2.7 33 29 2.2 2 1.6 1.9 19 1.8 2.4 2.7 2.2 19
No 1.6 1.8 5.8 1.6 25 14 3.4 19 21 21 2.1 2.1 2.4 1.9 18 0.9 1.6 14 14 1.9 25 1.5 17
Don’t know 13 1.8 3.4 2.1 2.2 1.5 6.2 4.8 2.3 1.5 2 2.6 2.4 2 19 1.4 13 1.5 14 1.8 21 1.8 15

If the World Health Organization (WHO) announced a new pandemic threat and advised getting vaccinated, would you?

Yes 2.1 23 5.8 2.2 2.6 1.9 6.2 43 2.8 29 2.6 3.6 2.8 2.2 2 1.9 2 19 1.8 25 2.7 23 2
No 1.6 1.9 6.1 17 26 1.4 3.9 4.2 23 22 1.4 2.1 23 2.1 2 1.4 1.8 1.6 13 17 26 14 17
Don’t know 1.6 1.9 2.7 18 21 17 6.2 12 2.2 2 2.4 29 23 1.9 18 15 1.5 14 14 2.2 21 2 1.6

How confident are you that we will manage the next health crisis better than the COVID-19 pandemic?

Very confident 19 1.8 1.2 17 2.4 14 3.1 2.4 2.2 1.4 2.4 2.2 21 2 15 1 15 17 1.6 2.4 2.4 2.2 1.6
Somewhat confident 26 23 5.1 2.3 25 2 5.6 5.6 2.8 4.6 3.2 6.5 2.6 2.2 2 21 2.1 2.1 2 2.6 2.7 2.5 1.9
Not at all confident 2.4 1.8 4.4 19 2.4 1.8 5.9 5.7 1.8 4.6 2.9 57 1.6 1.6 19 1.9 2 1.6 1.8 25 21 1.8 19
Don’t know 0.9 1.4 3.6 12 1.8 13 19 1.6 17 1.5 17 3 11 14 14 0.9 0.8 13 13 1.9 2 1.2 11

I trust the science behind the COVID-19 vaccines available to me

Strongly/somewhat agree 2 21 4.8 2 2.6 1.8 6.2 4.1 2.5 4.1 23 37 2.6 2.2 2 1.8 2 2 1.6 2.4 2.7 2 19

How much do you trust the health authorities that recommended you get a COVID-19 vaccine?

Trust/somewhat trust 2.1 22 53 2.3 2.6 2 52 3.9 24 24 3.2 3.9 29 2.2 2 21 2 2.1 1.9 1.9 2.7 2.3 1.9

How much did you trust your government’s management of the COVID-19 pandemic in your country?

Trust very much/moderately 2.6 23 6 2.3 24 2 6.1 4.4 2.8 4 3 4.8 3 2.2 2.1 1.8 2.1 2 2 2.7 2.8 2.5 2

Did the development of COVID-19 vaccines affect your trust in science generally?

Increased trust 25 2.1 4.8 2.3 22 1.8 59 53 2.8 4.6 3.2 58 2.6 2.2 2 21 2 2 2 2.7 2.6 2.5 2
No effect 2.2 23 5.4 2.3 2.6 2 6 4.9 2.7 4.3 3.2 5.4 31 2.2 21 2 2 2 2 2.7 2.6 2.5 1.9
Decreased trust 17 16 4.5 1.9 2 13 33 2 22 29 1.8 15 23 16 1.1 1.4 1.7 13 1.4 18 23 12 15
Don’t know or don’t 0.6 0.8 2 1 1.4 0.6 21 21 0.5 11 16 1.7 14 0.8 0.7 1 0.6 0.8 0.7 13 15 0.7 0.8
remember

Did the development of the COVID-19 vaccines affect your trust in the pharmaceutical industry?

Increased trust 26 1.9 4 2.2 1.9 1.7 6 5.7 26 4.6 3.1 6.4 23 2.1 1.9 2 2 19 2 24 24 2.4 1.9
No effect 24 22 5.2 2.3 2.6 2 5.4 4 2.8 4.6 3.2 5.6 3.1 2.2 2.1 2.1 2 2.1 2 2.7 2.6 2.5 1.9
Decreased trust 1.7 1.8 6.2 1.8 21 15 4 4.4 24 2.7 2.5 2.5 22 1.9 1.4 1.4 1.8 1.2 1.6 2 25 1.6 1.6
Don’t know or don’t 0.6 0.9 0.7 1.2 1.4 0.6 2.3 3.6 0.5 0.9 15 1.8 0.9 0.8 0.8 0.9 0.6 0.9 0.8 1.6 1.6 11 0.8
remember

SE - standard error. Four countries (Ghana, Kenya, Peru and Turkiye) were not included in the 2020 global survey.
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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

Confirmed
IZ The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement
A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

< The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

[ ] Adescription of all covariates tested
A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

|X’ A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
N Gjve P values as exact values whenever suitable.

|:| For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

|:| For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes
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|:| Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated
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Reporting on sex and gender Age groups (i.e., 18-29, 30-39, 40-49, 50-59, 60+) and gender (i.e., man, woman, prefer not to say, and other) were collected
from respondents in order to ensure representativeness within the sample according to country census statistics, but were
not used in analyses.

Reporting on race, ethnicity, or = We did not collect information on race or ethnicity. We collected age, gender, education level and subnational region of the

other socially relevant respondent to ensure representativeness on these aspects within each country's sample.
groupings
Population characteristics Demographic information (i.e., age group, gender, education level, income level) were collected for all participants as well as

country of response. Strata for these characteristics were established to ensure that, for each country, the sample population
characteristics represent the country's general population. These data are reported in their entirety in "Extended Data Table
1: Sample characteristics by country" and are too numerous to include in this reporting document.
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Recruitment Participants were recruited by Consensus Strategies using multiple international online panel providers to avoid coverage
bias. Participants were recruited for the panels via a variety of methods, including email, telephone, and direct mail
solicitation and equitably compensated in compliance with ethical standards, varying by country and not exceeding USD 3 per
completed survey. Participants were recruited through international online panel providers via online email address,
telephone and direct mail solicitation. Unique responses were verified using respondent IP addresses or mobile phone
numbers to ensure that each participant was real and unique upon registration. Informed consent was obtained from all
participants. No personally identifiable information was collected or stored. Self-selection bias may have been present using
this methodology, which could impact the results if people who are are more or less likely to be vaccine hesitant were
motivated to respond, or not (non-response bias) to the survey upon learning this focus.

Ethics oversight This study was approved and the survey administered by Emerson College, Boston, USA (institutional review board protocol
no. 20-023-F-E-6/12-[R1] updated April 2023).

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Behavioural & social sciences study design

All studies must disclose on these points even when the disclosure is negative.

Study description Quantitative cross-sectional random sample general population survey of 23,000 respondents in 23 countries

Research sample 23,000 members of the general public, aged 18 or older, representative of the country they are in based on age, sex and subnational
regions, according to country census or similar data. We aimed to study the general adult population's levels of confidence in
COVID-19 vaccines and other related questions, and therefore this was the most rational study sample.

Sampling strategy Strata were established by age (using the following age groups: 18-24, 25-54, 55—64 and 65 years and older); gender (male, female,
transgender, and “other,”); and level of education (based on each country’s educational system), which was calculated from data
provided by UNESCO, the Organisation for Economic Co-operation and Development, and country data from Sweden, the United
Kingdom, and the United States. Educational level was coded into three groups of low, medium and high. “Low” included people who
reported not finishing a secondary education (high school); “medium” included those who had completed secondary, vocational,
technical, professional associate or high school degree; the “high” group consisted of those who had completed a tertiary or
bachelor’s degree and postgraduate work. Each country was divided into regions based on city/town, province or state unit of
analysis. The number of participants who could enrol in each of these strata was calculated to reflect the distribution in the general
population based on census/survey estimates provided by the World Bank and CIA World Factbook. Data were weighted by strata
with each stratum requiring a minimum of 50 participants.

Data collection Online panels provided responses from 23,000 respondents aged >18 years from 23 countries (n=1,000 per country), comprised of
those countries included in the 2020 study (n=19), augmented by four additional countries with high disease incidence (Ghana,
Kenya, Peru, and Turkey) and representing regions not represented in the first of the three studies. The 23 countries are: Brazil,
Canada, China, Ecuador, France, Germany, Ghana, India, Italy, Kenya, Mexico, Nigeria, Peru, Poland, Russia, Singapore, South Africa,
South Korea, Spain, Sweden, Turkey, the United Kingdom (UK) and the United States (US). The researchers nor other third parties
were present at the time of data collection, and the participant was free to answer the survey items at their own will and pace.
Researchers were unblinded to the experimental conditions and hypotheses.




Timing Survey data were collected between October 7-18, 2023. The average survey took 12 minutes to complete.
Data exclusions No data were excluded from analysis.

Non-participation Initial participation rates were: 98% for Spain, 94% for Kenya, 95% for South Korea, 98% for Poland, 87% for United States, 98% for
Mexico, 94% for Sweden, 97% for Singapore, 96% for Turkey, 95% for Ecuador, 96% for China, 94% for South Africa, 95% for Italy,
95% for Ghana, 95% for France, 92% for Peru, 97% for Germany, 95% for Nigeria, 97% for United Kingdom, 92% for India.

However, all countries were oversampled and the panels left open until N=1000 fully completed responses were observed.

Randomization Stratified random sampling was employed. For each demographic stratum, a minimum of 50 responses were established as a
quorum. Beyond this minimum quorum, target probabilities were established for each stratum, working backward from 1000 total
responses for each country, to equal the country's characteristics, as described in the Sampling strategy above. Respondents were
then randomly selected within each stratum. For example, if 51% of a country's demography is female, 510 responses were reserved
for females.
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Materials & experimental systems Methods
Involved in the study n/a | Involved in the study
|:| Antibodies |:| ChlIP-seq
Eukaryotic cell lines |Z |:| Flow cytometry
Palaeontology and archaeology |Z |:| MRI-based neuroimaging
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