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ABSTRACT
Objectives The management of the COVID-19 pandemic 
hinges on the approval of safe and effective vaccines but, 
equally importantly, on high vaccine acceptance among 
people. To facilitate vaccine acceptance via effective 
health communication, it is key to understand levels of 
vaccine scepticism and the demographic, psychological 
and political predictors. To this end, we examine the levels 
and predictors of acceptance of an approved COVID-19 
vaccine.
Design, setting and participants We examine the levels 
and predictors of acceptance of an approved COVID-19 
vaccine in large online surveys from eight Western 
democracies that differ in terms of the severity of the 
pandemic and their response: Denmark, France, Germany, 
Hungary, Sweden, Italy, UK and USA (total N=18 231). 
Survey respondents were quota sampled to match the 
population margins on age, gender and geographical 
location for each country. The study was conducted from 
September 2020 to February 2021, allowing us to assess 
changes in acceptance and predictors as COVID-19 
vaccine programmes were rolled out.
Outcome measure The outcome of the study is self- 
reported acceptance of a COVID-19 vaccine approved and 
recommended by health authorities.
Results The data reveal large variations in vaccine 
acceptance that ranges from 83% in Denmark to 47% 
in France and Hungary. Lack of vaccine acceptance is 
associated with lack of trust in authorities and scientists, 
conspiratorial thinking and a lack of concern about 
COVID-19.
Conclusion Most national levels of vaccine acceptance 
fall below estimates of the required threshold for herd 
immunity. The results emphasise the long- term importance 
of building trust in preparations for health emergencies 
such as the current pandemic. For health communication, 
the results emphasise the importance of focusing on 
personal consequences of infections and debunking of 
myths to guide communication strategies.

BACKGROUND
A vaccine against COVID-19 is a ‘vital tool’ in 
the management of the current pandemic.1 
Accordingly, extraordinary resources have 
been invested into vaccine development with 
unprecedented speed. Yet, even as approved 

vaccines become available, societies across 
the world still face another challenge: vaccine 
scepticism.

As of late 2020, researchers estimated that 
up to 82% of a country’s population may 
need to be vaccinated in order to reach 
herd immunity against SARS- CoV-2,2 3 and 
the emergence of new virus variants implies 
that individuals may need to get vaccinated 
repeatedly. However, general vaccine hesi-
tancy has been on the rise in recent years in 
many countries.4 5 This has been the case for 
many non- COVID-19 vaccine programmes 
and is likely to pose a challenge for COVID-19 
vaccines.6 7 Consistent with this, initial cross- 
national survey evidence suggests that substan-
tially fewer people worldwide are willing to 
get vaccinated than would be necessary, and 
that some countries—for example, Russia, 
Poland and France—face strikingly high 
levels of scepticism.8 Thus, a key challenge for 
pandemic management is for health author-
ities across the world to encourage people to 
accept approved COVID-19 vaccines through 
careful approval procedures and effective 
health communication. This latter challenge 
emphasises the importance of understanding 

Strengths and limitations of this study

 ► Large samples that are reflective of the populations 
of eight different countries, allowing us to examine 
the generalisability of findings and the factors un-
derlying cross- national differences.

 ► A broad- based assessment of potential correlates of 
vaccine acceptance, including demographic, politi-
cal and COVID- specific factors.

 ► Analyses that include observations, both preapprov-
al and postapproval of COVID-19 vaccines.

 ► Observational data which limit causal traction.
 ► Self- reported vaccine acceptance can be subject 
to social desirability bias and does not necessarily 
translate into actual vaccination rates.
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why people are hesitant about taking vaccines. Such 
knowledge is crucial for guiding communication in a way 
that increases vaccine acceptance and for understanding 
how to prepare for future health emergencies.

In this article, we first present descriptive analyses 
of the acceptance of a COVID-19 vaccine approved 
and recommended by health authorities across eight 
Western democracies. Second, we investigate individual- 
level predictors of vaccine acceptance. Third, we also 
explore macro- level correlations of vaccine acceptance. 
The study was conducted from the fall of 2020 to the 
winter of 2021. This data collection thus allows us to track 
levels and predictors of vaccine acceptance as vaccines 
were approved using large- scale cross- national surveys 
including a broad set of potential predictors, eg, political 
predictors, which are less often explored in traditional 
health research. Given the scale and broad impact of a 
pandemic crisis, however, such broader predictors may be 
particularly relevant to explore.

Potential predictors: who are expected to accept a COVID-19 
vaccine?
To organise our expectations about the individual- level 
predictors of vaccine acceptance during the COVID-19 
pandemic, we draw on one of the most comprehensive 
frameworks for understanding the antecedents of vaccine 
acceptance; the 5C model from Betsch et al.9 According 
to the 5C model, five psychological antecedents drive 
vaccine acceptance: confidence, constraints, complacency, 
calculation and collective responsibility. While we consider 
multiple predictors that are often not considered within 
this model, we strengthen the model’s coverage by theo-
rising the link between the components of the model and 
the novel predictors that may be important for vaccine 
acceptance during the COVID-19 pandemic.

Confidence is defined as trust in (1) the effectiveness 
and safety of vaccines, (2) the system that delivers them 
and (3) the motivation of policy- makers who decide on 
the need for vaccines.9 10 Here, we consider two categories 
of predictors that reflect the underlying dimensions of 
confidence. First, we broadly tap into the second dimen-
sion of the definition by focusing on trust in a range of 
actors. Second, we investigate a range of political attitudes 
that broadly reflect the third dimension of the definition.

Empirically, trust is a crucial predictor of vaccine accep-
tance. Guay et al, for example, found that distrust in public 
health authorities is associated with general vaccine hesi-
tancy.11 Similarly, people who trust official authorities 
were more likely to accept the human papillomavirus 
vaccine (HPV).12 Initial work on COVID-19 vaccines also 
demonstrates that those who have higher trust in scien-
tists are more willing to get vaccinated.13

Furthermore, the literature on vaccine hesitancy has 
found that hesitancy is integrated into a broader set of 
political attitudes and perceptions. Political ideology has 
been found to be related to vaccine hesitancy as conser-
vative individuals are less likely to trust authorities.14 
Furthermore, it is a standard finding in political science 

that individuals are less likely to accept decisions from 
other political parties than the one they identify with or 
vote for.15 Thus, it is plausible that people who have voted 
for the government party/candidate are more likely to 
accept a vaccine, since the vaccine programme is a part 
of the governments’ response to the pandemic. In addi-
tion to these standard political attitudes, more extreme 
attitudes may also influence confidence in vaccines. 
Most prominently, people prone to conspiracy thinking 
are more likely to be hesitant about vaccines.16 17 In the 
context of the COVID-19 pandemic, higher levels of 
conspiratorial thinking have also been found to be asso-
ciated with lower acceptance of future vaccines against 
COVID-19.18–20 Consequently, it can be expected that 
vaccine acceptance during the COVID-19 pandemic 
may relate to antisystemic sentiments such as conspira-
torial thinking. We examine three levels of antisystemic 
sentiments and how they relate to vaccine acceptance, 
including (1) concern for democratic rights, (2) support 
for public protests against government policies and (3) 
beliefs in specific conspiracy theories related to COVID-
19. Finally, we also examine the role of awareness of misin-
formation. From the literature, we know that susceptibility 
to misinformation negatively affects people’s acceptance 
of a vaccine against COVID-19.21 However, studies have 
also shown that prebunking can help cultivate ‘mental 
antibodies’ against misinformation.22 23 Thus, it is likely 
that awareness of misinformation is positively associated 
with vaccine acceptance.

Constraints refer to the structural and psychological 
barriers, impeding the implementation of vaccination 
intentions into behaviour.9 We consider the feeling of 
‘pandemic fatigue’ as such a barrier and thus a poten-
tial correlate of vaccine acceptance. While the WHO 
has been warning about fatigue among populations 
in the fall of 2020,24 25 it is plausible that people who 
feel fatigued are willing to do what it takes to end the 
pandemic, including being vaccinated. However, fatigue 
could also generate an unwillingness or incapability to 
comply with further requirements, including vaccina-
tions. Furthermore, we include the sense of having suffi-
cient knowledge about behavioural recommendations 
as another psychological barrier. A sense of self- efficacy 
about proper behaviour was one of the best predictors 
of compliance with physical distancing policies during 
the first wave of the pandemic.26 Furthermore, perceived 
insufficient knowledge is significantly associated with 
general vaccine hesitancy.11 Finally, we assess remaining 
psychological constraints by assessing to what extent 
people report being able to change their behaviour in 
accordance with the recommendations from health 
authorities during the pandemic. This general measure 
of behaviour change should serve as a proxy for the 
range of constraints that may serve as a barrier for action 
over and beyond the directly assessed factors.

Complacency ‘exists where perceived risks of vaccine- 
preventable diseases are low and vaccination is not 
deemed a necessary preventive action’.9 10 Here we 
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consider two types of predictors, including demographic 
factors and corona- specific risk perceptions.

First, a set of demographic predictors are expected to 
be associated with complacency. Thus, prior studies have 
found that men are more likely than women to accept 
a potential COVID-19 vaccine,27–29 potentially due to 
sex- based differences in COVID-19 mortality.27 Likewise, 
older people are expected to be more willing to take a 
vaccination due to higher risks of severe infections. This 
is supported by Lazarus et al8 and Hacquin et al,29 while 
neither Dror et al27 nor Wong et al28 found any age differ-
ences in vaccine acceptance. As a final demographic 
variable, we also consider education, even though this 
variable may influence vaccine acceptance through other 
dimensions than complacency (eg, confidence). The 
findings of prior studies on vaccine hesitancy are mixed 
with regard to education, indicating that that the associa-
tion between education and vaccine hesitancy is context 
specific.30 To illustrate, whereas Guay et al found that lower 
education was associated with general vaccine hesitancy 
in Canada,11 Wagner et al found that educational level 
was not associated with general vaccine hesitancy across 
five low- income and middle- income countries.30 Similarly, 
Bertoncello et al found that while low parent education 
was significantly associated with general vaccine hesitancy, 
it was not associated with hesitancy in the context of child 
vaccine programmes in Italy.31 In the context of COVID-
19, studies have found that higher education is associated 
with higher levels of vaccine acceptance.8 29

Second, we also investigate the role of personal risk 
perceptions. Several studies have found that self- perceived 
risks of COVID-19 positively predicts acceptance of poten-
tial COVID-19 vaccines.19 27 29 Likewise, Wong et al argued 
that perceived susceptibility to infection predicted the 
intention to take a future COVID-19 vaccine.28 Thus, 
we expect that personal risk perception predicts vaccine 
acceptance.

Collective responsibility is defined as the willingness to 
protect others by one’s own vaccination by means of herd 
immunity.9 32 We consider three groups of predictors to 
be relevant for this category of vaccine antecedents: (1) 
prosocial concerns (ie, concern for others), (2) support 
for pandemic restrictions and (3) interpersonal trust.

Focusing first on prosocial concerns, we measure a 
range of concerns over the disease’s impact on society, 
including hospitals’ ability to help the sick, society’s 
ability to help the disadvantaged, social unrest and crime, 
and the country’s economy. These concerns clearly tap 
into the collective responsibility and can be expected 
to positively predict vaccine acceptance, given that 
vaccine uptake can be viewed as a form of other directed 
behaviour that protects individuals beyond the self.

Second, we examine the association between compli-
ance during the COVID-19 pandemic and vaccine 
acceptance. Protective behaviour thus might be viewed 
as a collective good, implying that compliance with 
health advice might reflect the willingness to protect 
others rather than being individually rational to protect 

oneself.33 Here, we specifically investigate support for 
non- pharmaceutical interventions, that is, government 
restrictions to stop infection spread as a direct measure of 
the acceptance of collective responsibility.

Third, interpersonal trust may be a key predictor of the 
willingness to contribute to collective action during the 
COVID-19 pandemic.33 Vaccination is a form of collec-
tive action, where herd immunity is produced via the 
collective participation in vaccination programmes,34 
and people may be more likely to participate if they trust 
others to do the same.

Table 1 in the Methods section shows the specific oper-
ationalisation of each of these predictors and summarises 
how these predictors are related to the 5C model. As 
is evident, we do not include measures that reflect the 
calculation component of the 5C model. From a commu-
nication perspective, however, this component is less 
important as it refers not to the content of the individ-
ual’s considerations but to more stable individual differ-
ences in decision- making style (ie, extensive cost–benefit 
analyses of pros and cons of vaccination and infection).9

METHODS
Patient and public involvement
Patients and/or the public were not involved in the 
design, conduct, reporting or dissemination plans of this 
research.

Data
We fielded quota- sampled surveys in eight countries from 
13 September 2020 until 16 February 2021: Denmark, 
Sweden, the UK, the USA, Italy, France, Germany and 
Hungary (please see online supplemental appendix 
table A1 for an overview of the data collection). These 
countries were chosen to represent a diversity of national 
responses to the COVID-19 pandemic as well as a diversity 
in the severity of the local epidemic. The period consists 
of eight data rounds in Denmark and seven data rounds 
in the remaining countries, with approximately 500 
respondents per data round. In each of the eight coun-
tries, the survey company Epinion sampled adult respon-
dents using online panels. Among the panellists invited 
to take our survey, the response rate across the countries 
in our sample was between 18% (Hungary) and 64% (the 
USA). Survey respondents were quota sampled to match 
the population margins on age, gender and geograph-
ical location for each of the eight countries. We address 
imbalances by poststratifying our sample data to match 
the demographic margins from the population. All statis-
tical analyses presented in the article employ these post-
stratification weights.

Measures
All measures are self- reported from participant question-
naires. The key measures are vaccine acceptance, trust 
in relevant authorities and groups, disease- specific risk- 
perceptions, disease- specific attitudes and propensities to 
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Table 1 Main measures in the study

Questions Values

Vaccine acceptance If the health authorities advise people like me to get an 
approved vaccine against the coronavirus, I will follow their 
advice.

1. Completely disagree.
2. Somewhat disagree.
3. Neither agree nor disagree.
4. Somewhat agree.
5. Completely agree.

Confidence Trust in health authorities and scientists
How much trust do you have in the following institutions 
regarding the coronavirus crisis?
1. The national health authorities.
2. Scientists.

1. Not at all.
2. To a lesser degree.
3. To a certain degree.
4. To a high degree.

Trust in the government
Give your assessment on a scale from 0 to 10, where 0 indicates 
that you have no confidence in the government at all, and 10 
indicates that you have full confidence in the government.

0. No confidence at all.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10. Full confidence.

Attitudes
To what extent do you agree with the following statements?
1. I am concerned about my democratic rights in the current 

circumstances.
2. I support the public protests against the government’s 

policies during the COVID-19 pandemic.
3. I believe the government is hiding important information from 

the public about the coronavirus and its cures.
4. I have heard or read information about the coronavirus and 

its cures, which I believe was probably false.

1. Completely disagree.
2. Somewhat disagree.
3. Neither agree nor disagree.
4. Somewhat agree.
5. Completely agree.

Vote choice
What party/who did you vote for in the last general election/
presidential election? (date of last election)

(country- specific party/candidate 
categories)

Ideology
In political matters, people talk of ‘the left’ and ‘the right’. How 
would you place your views on this scale, generally speaking?

1. The left.
2.
3.
4.
5.
6.
7.
8.
9.
10. The right.

Constraints Fatigue
To what extent do you agree with the following statements?
I do not think I can keep up with the restrictions against the 
coronavirus for much longer.

1. Completely disagree.
2. Somewhat disagree.
3. Neither agree nor disagree.
4. Somewhat agree.
5. Completely agree.

Behaviour change
To what degree do you feel that the current situation with the 
coronavirus has made you change your behaviour to avoid 
spreading infection?

1. Not at all.
2. To a lesser degree.
3. To a certain degree.
4. To a high degree.

Knowledge
To what degree do you feel that you know enough about what 
you as a citizen should do in relation to the coronavirus?

1. Not at all.
2. To a lesser degree.
3. To a certain degree.
4. To a high degree.

Continued
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engage in protective behaviour. Table 1 provides an over-
view of question wordings and scales for these measures.

Vaccine acceptance
Our outcome, vaccine acceptance, is measured using 
the following question: ‘If the health authorities advise 
people like me to get an approved vaccine against the 
coronavirus, I will follow their advice’. Thus, our measure 

is framed as an approved vaccine that is recommended by 
the national health authorities. This choice reflects that 
(1) we focus on COVID-19 vaccines, specifically (2) during 
a global health crisis, where health authorities are emer-
gency approving and very actively encouraging people to 
take up new vaccines. Some of these important factors 
are overlooked by previous validated vaccine acceptance 
measures developed prepandemic for measuring attitudes 

Questions Values

Complacency* Sex
Are you

1. Male.
2. Female.

Age
What is your age?

(open text box)

Education
What is your highest level of completed education?

(country- specific education 
categories)

Personal risk perceptions
To what degree are you concerned about the consequences of 
the coronavirus for you and your family?

1. Not at all.
2. To a lesser degree.
3. To a certain degree.
4. To a high degree.

Collective responsibility Prosocial concerns
To what degree are you concerned about the consequences of 
the coronavirus
1. For hospitals’ ability to help the sick?
2. For society’s ability to help the disadvantaged?
3. On social unrest and crime?
4. On the country’s economy?

1. Not at all.
2. To a lesser degree.
3. To a certain degree.
4. To a high degree.

Support for restrictions
As you may know, many countries have implemented various 
measures to stop the spread of the COVID-19 epidemic. We 
are interested in whether you support or oppose the following 
measures in your country:
1. Closing of schools and universities.
2. Closing (or work from home) for all- but- essential workplaces 

(eg, grocery shops, doctors).
3. Cancelling public events.
4. Cancelling private gatherings with over 100 people.
5. Closing public transportation.
6. Ordering people to shelter in place (not leaving house with 

minimal exceptions).
7. Restricting internal movement between cities/regions.
8. Ordering people to wear face masks in public places.
9. Banning arrivals for foreign travellers from some regions.

1. Oppose.
2. Support.

Interpersonal trust
Do you think that most people by and large are to be trusted, or 
that you cannot be too careful when it comes to other people?

0. You cannot be too careful.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10. Most people are to be 
trusted.

Mean and SD of all measures are available in online supplemental appendix table A2.
*See text for discussion of the relationship between demographic variables and complacency (p. 2–3).

Table 1 Continued
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towards vaccines in general. Framing the question in the 
context of the national health authorities may, however, 
yield different results than if a standardised and validated 
measure of vaccine acceptance was used. Furthermore, 
this choice makes it difficult to compare our results with 
other studies of vaccine acceptance.9 Although Betsch 
et al recommend the use of a general scale, they also 
acknowledge that this might not be useful when the focus 
of a study is on a specific vaccine.9

Our outcome, vaccine acceptance, is a continuous vari-
able rescaled to range from 0 to 1, with higher values indi-
cating higher levels of vaccine acceptance.

Predictors of vaccine acceptance
All measures of trust, concern and disease- specific atti-
tudes are treated as continuous variables and rescaled 
from 0 to 1, with higher values indicating higher levels 
of trust, concern and agreement with the disease- specific 
statements. For our compliance measures, behaviour 
change and knowledge are treated as continuous variables 
and rescaled to range from 0 to 1, with higher values indi-
cating higher levels of behaviour change and knowledge. 
Furthermore, we create an index of support for restric-
tions by adding together the nine measures of support for 
restrictions. The index is scaled from 0 to 1, with higher 
values indicating higher levels of support for restrictions. 
‘Do not know’ answers are classified as missing and are 
not included in the analysis. Sex is an indicator variable 
(0 for men and 1 for women). Age is a continuous vari-
able rescaled from 0 to 1 with 0 being the minimum age 
in the sample (18 years) and 1 being the maximum age 
(99 years). Education is an indicator variable based on the 
internationally comparable International Standard Clas-
sification of Education scale (ISCED) (0 for non- tertiary 
education and 1 for tertiary education). Vote choice is 
an indicator variable (0 for opposition and 1 for govern-
ment) (see online supplemental appendix table A3 for 
the coding of this variable). Finally, political ideology is a 
continuous variable rescaled to range from 0 to 1, with 1 
indicating the ideological standpoint to the utmost right.

To ease the interpretation of the results, both the 
outcome and all predictors are scaled from 0 to 1 in the 
following analyses. Online supplemental appendix table 
A2 reports the descriptive statistics for all the aforemen-
tioned correlates in our overall sample. Moreover, online 
supplemental appendix figure A1 shows an overview of all 
bivariate correlations.

Statistical analyses
Since our dependent variable, vaccine acceptance, is 
continuous, we used ordinary least squares regression 
models to investigate the individual- level predictors of 
vaccine acceptance. In the Results section, we present 
two models: (1) model I, a model with all the bivariate 
correlations of vaccine acceptance, and (2) model II, a 
full model that includes all predictors described earlier. 
Model II includes country dummies to control for 
country- specific effects. Thus, our aim was to identify 

individual- level predictors of acceptance of a COVID-19 
vaccine. To account for the fact that individuals are nested 
within countries, we cluster the SEs at the country level.

In the online supplemental appendix, we conduct a 
range of sensitivity analyses that probe the robustness of 
our benchmark results. First, we replicate the main anal-
yses while treating the 4- point scale measures of trust, 
concern, behaviour change and knowledge as categor-
ical variables instead of continuous variables (see online 
supplemental appendix figure A2–A5). Second, we simi-
larly replicate the analyses while using a dichotomous—
rather than a continuous—coding of the outcome (for 
the dichotomous outcome measure, respondents who 
answered ‘somewhat agree’ or ‘completely agree’ are 
coded as 1, indicating vaccine acceptance) (see online 
supplemental appendix figure A6). Third, the present 
results reflect the analysis period between 13 September 
2020 and 16 February 2021. Thus, we included data both 
preapproval and postapproval of the COVID-19 vaccines. 
In the online supplemental appendix, we compared the 
results before and after COVID-19 vaccines were approved 
(see online supplemental appendix figure A7). Fourth, in 
some contexts—most notably the countries with federal 
states (the USA and Germany) in our sample—much of 
the COVID-19 response is done on a regional level. To 
account for state- specific heterogeneity, we analysed the 
individual- level predictors separately in Germany and the 
USA while controlling for state- level rather than country- 
level dummies (see online supplemental appendix figure 
A8–A10). The results are essentially similar to those 
presented in the main text.

RESULTS
Figure 1 shows the development in vaccine acceptance 
by country. For the following descriptive analyses, we 
refer to the percentage who accept the vaccine (ie, 
share of respondents who answered ‘somewhat agree’ or 
‘completely agree’ to whether they will follow the advice 
of the health authorities and get an approved vaccine). 
This percentage refers to the level of vaccine acceptance 
for the full analysis period, that is, September 2020—
February 2021.

Across the eight countries, we observed large differ-
ences in the level of vaccine acceptance. Specifically, 
we observed the highest level of vaccine acceptance 
in Denmark (83 %). Furthermore, we observed a high 
level of vaccine acceptance in the UK (73 %). However, 
we observed only moderate levels of vaccine acceptance 
in Sweden (61 %), Germany (60 %), Italy (60 %) and 
the USA (54 %). The lowest levels of vaccine acceptance 
were observed in France (47 %) and Hungary (47 %). 
However, it is worth noticing that in most of the coun-
tries, we observed increasing levels of vaccine acceptance 
over the course of the pandemic as COVID-19 vaccines 
were being approved and rolled out.

The results indicate that vaccine scepticism is present 
in most of the countries in our sample. These results 
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underscore two important points. First, the presence 
of vaccine scepticism demonstrates the importance of 
understanding the individual- level variation of vaccine 
acceptance in order to understand the targets of health 
communication. Second, the large variation across coun-
tries emphasises the need of a more thorough under-
standing of the importance of national context. Therefore, 
we also move beyond the individual- level focus to explore 
macro- level correlations of vaccine acceptance.

On this basis, we first turn towards understanding the 
individual- level predictors of acceptance of a COVID-19 
vaccine. Figure 2 presents the results of the analyses (see 
online supplemental appendix table A4). In the following 
discussions of results, we specifically focus on the esti-
mated correlations from model II in online supplemental 
appendix table A4 (the full model). The size of the esti-
mated coefficients reported further reflects the differ-
ence in vaccine acceptance when we compare individuals 
at the minimum and maximum values, respectively, for 
each of the correlates.

Examining the confidence predictors, we observe that 
trust in the health authorities and trust in scientists are the 
strongest predictors of vaccine acceptance. Respondents 
who have the highest level of trust in the national health 
authorities have 17 (95% CI 14 to 20) percentage points 
higher acceptance of a COVID-19 vaccine compared with 
those with the least trust. The same pattern is observed 
for trust in scientists. Respondents with the highest level 
of trust have 21 (95% CI 16 to 26) percentage points 
higher acceptance of an approved COVID-19 vaccine 
compared with those with the lowest trust level. Further-
more, trust in the government is also significantly posi-
tively predicting vaccine acceptance. Respondents high 
in government trust have 5 (95% CI 0 to 10) percentage 
points higher acceptance of an approved COVID-19 
vaccine compared with those with the lowest level of 
trust. Focusing on the attitudinal aspect of confidence 
predictors, we observe that conspiracy beliefs significantly 
negatively predict vaccine acceptance, while awareness of 
misinformation significantly positively predicts vaccine 

Figure 1 Development in vaccine acceptance for an approved COVID-19 vaccine. Note: N=18 231. The figure illustrates the 
development in vaccine acceptance across countries. Vaccine acceptance is defined here as the proportion who answers 
‘somewhat agree’ or ‘completely agree’ to the question ‘If the health authorities advise people like me to get an approved 
vaccine against the coronavirus, I will follow their advice’.
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acceptance. Specifically, respondents who score highest 
in thinking that the government is hiding information 
about the coronavirus and its cures (conspiracy beliefs) 
have 8 (95% CI 5 to 12) percentage points lower accep-
tance of an approved COVID-19 vaccine compared with 
those who do not subscribe to conspiracies. Respondents 
who think that they have been exposed to misinformation 
have 4 (95% CI 1 to 7) percentage points higher accep-
tance of an approved COVID-19 vaccine. Both concern 
about democratic rights and support for protests are 
negatively, but not significantly, associated with vaccine 
acceptance. Finally, neither political ideology nor vote 
choice is significantly associated with vaccine acceptance.

Moving to the constraints predictors, we observe that 
behaviour change is a significant positive predictor of 
vaccine acceptance. Specifically, respondents who have 
changed their behaviour the most to avoid spreading 
infection have 11 (95% CI 7 to 14) percentage points 
higher acceptance of an approved COVID-19 vaccine 
compared with respondents who have changed their 
behaviour the least. Neither fatigue nor knowledge is a 
significant predictor of vaccine acceptance.

Focusing on the complacency predictors, we observe 
that being male, older and having tertiary education are 
associated with higher vaccine acceptance. Specifically, 

women have 5 (95% CI 3 to 7) percentage points lower 
acceptance of an approved vaccine compared with 
men. Age positively predicts vaccine acceptance: when 
comparing respondents at the minimum and maximum 
levels of age in the sample (18–99 years), the difference 
is 19 (95% CI 12 to 26) percentage points. Furthermore, 
respondents with tertiary education have 2 (95% CI 1 to 
3) percentage points higher acceptance of an approved 
COVID-19 vaccine compared with respondents with non- 
tertiary education. Finally, personal risk perception is also 
a positive predictor of vaccine acceptance. The respon-
dents who are the most concerned about the conse-
quences of the corona crisis for themselves and their 
families have 9 (95% CI 3 to 14) percentage points higher 
acceptance of an approved COVID-19 vaccine compared 
with the least concerned.

Finally, looking at the collective responsibility predic-
tors, the strongest predictors of vaccine acceptance is 
support for restrictions. Specifically, respondents who 
are most supportive of restrictions have 13 (95% CI 9 to 
17) percentage points higher acceptance of an approved 
vaccine compared with respondents who are the least 
supportive of restrictions. Furthermore, interpersonal 
trust positively predicts vaccine acceptance. Respon-
dents with the highest level of interpersonal trust have 6 

Figure 2 Individual- level correlations of vaccine acceptance. N=18 231. Black circles are the estimated correlations based 
on models I and II in online supplemental appendix table A4. Model II (the full model) includes control for country dummies. 
Horizontal bars are the associated 95% CIs.
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(95% CI 3 to 9) percentage points higher acceptance of 
an approved COVID-19 vaccine compared with respon-
dents with the lowest interpersonal trust level. Concern 
for the capacity of hospitals is also a positive predictor of 
vaccine acceptance. Comparing those who are the most 
concerned for the capacity of hospitals to those who are 
the least concerned shows a 5 (95% CI 2 to 8) percentage 
point increase in vaccine acceptance. Additionally, 
concern for social unrest and crime negatively predicts 
vaccine acceptance. Comparing those who are the most 
concerned for social unrest and crime to those who are 
the least concerned shows a 3 (95% CI 1 to 5) percentage 
point decrease in vaccine acceptance. Finally, neither 
concern for the society’s ability to help the disadvantaged 
nor concern for the country’s economy is significantly 
associated with vaccine acceptance.

The relationship between the predictors and vaccine 
acceptance is essentially the same across the bivariate 
and the full model. However, ideology changes from 
being significant and negative in the bivariate model 
to insignificant and positive in the full model. Further-
more, concern for the society’s ability to help the disad-
vantaged changes from being significant and positive in 
the bivariate model to insignificant and negative in the 
full model. Overall, the empirical patterns are relatively 
stable across countries, but we do observe some notable 
cross- country differences with respect to specific predic-
tors (see online supplemental appendix figures A11 
and A12). In Denmark, neither trust in scientists nor 
personal risk perceptions are significant predictors of 
vaccine acceptance (see online supplemental appendix 
figure A11). Focusing on heterogeneity across individual- 
level demographic subgroups, we see that results are 
essentially homogenous across sex, age and educational 
level (see online supplemental appendix figures A13–
A15). Even though the levels of vaccine acceptance have 
changed over the course of the pandemic, the results of 
the individual- level predictors of vaccine acceptance are 
essentially the same when results preapproval and postap-
proval of COVID-19 vaccines are compared (see online 
supplemental appendix figure A7).

While trust in the national health authorities and 
scientists are the most prominent factors together with 
personal risk perceptions when everything is assessed indi-
vidually, the data also show that vaccine scepticism during 
the pandemic is interwoven into a larger web of atti-
tudes and behaviours related to antisystemic sentiments. 
Hence, in addition to trust in health authorities, a lack 
of vaccine acceptance was also related to endorsement of 
conspiracy beliefs, support for other non- pharmaceutical 
interventions and a lack of compliance with advice about 
changing behaviour to avoid spreading infections.

As a final explorative analysis, we therefore assess 
whether the highlighted factors also help explain the 
cross- national variation in vaccine acceptance. To this 
end, we examine the correlations between vaccine accep-
tance at the national level and each of the different inde-
pendent measures aggregated for each country. All of 

these correlations are available in online supplemental 
appendix figure A16. In figure 3, we present the correla-
tions for key variables highlighted previously: trust in 
health authorities, personal risk perceptions, conspiracy 
beliefs and behaviour change. While the analysis is highly 
limited by the fact that it only includes eight national cases, 
it is nonetheless strikingly informative. While differences 
in personal risk perceptions are not strongly related to 
cross- national differences, country averages in the antisys-
temic measures, especially (lack of) trust in health author-
ities, are exceptionally closely related to country averages 
in vaccine acceptance. Thus, trust in health authorities 
does not just explain differences in vaccine acceptance 
between individuals but also between countries.

DISCUSSION
In this article, we investigated (1) the level of vaccine 
acceptance of an approved COVID-19 vaccine, (2) 
individual- level predictors of vaccine acceptance and (3) 
macro- level correlations of vaccine acceptance. While 
levels of vaccine acceptance generally increased when 
COVID-19 vaccines were approved during the winter of 
2020–2021, the results also demonstrate that for many 
of the countries in our sample, people are only moder-
ately willing to receive a vaccine. This highlights the need 
for understanding the individual- level variation under-
lying vaccine scepticism and identifying potential targets 
for guiding health communication to increase vaccine 
acceptance.

The analyses of individual- level predictors demon-
strate that the key drivers of COVID-19 vaccine accep-
tance are (1) trust in the national health authorities 
and scientists, and (2) personal health concerns. 
These results are consistent with findings of similar 
studies that emphasise that those who have more trust 
in experts and scientists are more willing to vacci-
nate.13 35 Likewise, several studies have also found 
personal risk perception to be an important predictor 
of acceptance of a COVID-19 vaccine.20 27 29 36 Further-
more, Neumann- Böhme and Sabat find that the most 
frequently used reason for vaccination is to protect the 
respondents own and family members health.37 Motta 
et al also find that messages emphasising the personal 
risks at failing to vaccinate are effective in convincing 
people to plan to get vaccinated.38 Thus, in the frame-
work of the 5C model from Betsch et al, scepticism 
towards a COVID-19 vaccine primarily results from 
complacency or a lack of confidence.9 Using these 
insights is essential to guide health communication in a 
way that can potentially increase vaccine acceptance.39 
Specifically, our findings suggest that efforts should be 
focused on motivating the complacent, that is, those 
who lack concerns about the personal consequences 
of the pandemic. This can be done through informa-
tional interventions to explain disease risks and stress 
the social benefits of vaccination.39 When it comes 
to individuals with a lack of confidence, they usually 
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possess a considerable amount of incorrect knowledge 
that distorts risk perceptions and undermines the 
general trust in vaccination.39 Consistent with this, the 
present findings also highlight conspiracy beliefs as a 
key predictor of vaccine hesitancy. Following Betsch et 
al, this implies that interventions aiming at debunking 
myths is key for increasing vaccine acceptance among 
those who lack confidence.39 At the same time, it is 
relevant to note that strategies aimed at those who 
lack confidence are scarce and there may thus also 
be value in focusing on motivating the complacent.39 

In sum, these analyses point to the significant chal-
lenges involved in convincing vaccine sceptics. The 
web of antisystemic attitudes and distrust that vaccine 
scepticism is interwoven in makes it difficult to craft 
efficient health communication, as the effectiveness 
of communication is fundamentally contingent on 
the preceding existence of trust in its source. This 
challenge might be further deepened during the 
COVID-19 pandemic as research suggests that the 

stress of the pandemic and the restrictions itself fuel 
antisystemic beliefs.40 The results thus, first, empha-
sise the general importance of building trust prior 
to the onset of crises and of investing significant 
resources into maintaining trust as a crisis unfolds.41 
Second, for most short- term oriented communication 
purposes, the results suggest that the best communi-
cation targets are the consequences of infections for 
the self and close others and debunking of myths.

The conclusions should however be considered 
in the light of the following limitations. First, the 
results are based on observational data, which limits 
causal traction. Second, we investigate self- reported 
vaccine acceptance and, thus, not actual vaccina-
tion behaviour. Therefore, we cannot be certain that 
acceptance of the vaccine translates into actual vacci-
nation rates, since self- reported vaccine acceptance 
can be subject to social desirability bias. Importantly, 
several studies have found a high level of consistency 
between self- reported vaccine acceptance and actual 
vaccination rates.42–44

Figure 3 Macro- level correlations of vaccine acceptance. The figure plots country averages for vaccine acceptance and 
country averages for four measures: trust in health authorities, egotropic concern related to COVID-19, endorsement of 
COVID-19 conspiracy beliefs and the degree of changed behaviour to avoid spreading infections during the COVID-19 
pandemic. Reported correlations are Pearson’s r.
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CONCLUSION
The results demonstrate that vaccine scepticism is 
present in most of the countries in our sample, even after 
vaccines have been approved. Consistent with similar 
studies, the analyses of the individual- level predictors 
show that the key individual drivers of acceptance of an 
approved COVID-19 vaccine are (1) trust in the national 
health authorities and scientists and (2) personal health 
concerns. The results suggest that an important commu-
nication target is the consequences of infections for the 
self and close others. Furthermore, these results empha-
sise that anything that erodes trust in health authorities 
and scientists are problematic for vaccination efforts and, 
thus, underscore the key importance of health and polit-
ical authorities to strive to uphold trust to the maximum 
extent during the pandemic. This is not just crucial for 
managing the pandemic here and now but also as a 
preparation for the next health emergency.
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Table A1: Overview of data collection 

 

 

 

 

 

 

 

 

 

 

 

 

 

Country Dates Obs. 

Denmark September 13, 2020 –  February 16, 2021 2,765 

Sweden September 20, 2020 –  February 16, 2021 2,149 

United Kingdom September 20, 2020 –  February 16, 2021 2,437 

United States September 20, 2020 –  February 16, 2021 2,185 

Italy September 20, 2020 –  February 16, 2021 2,411 

France September 20, 2020 –  February 16, 2021 2,090 

Germany September 20, 2020 –  February 16, 2021 2,380 

Hungary September 20, 2020 –  February 16, 2021 1,814 
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Table A2: Descriptive statistics 

 Mean SD Min Max N 

Vaccine acceptance 0.66 0.34 0 1 18,231 

Confidence      

  Trust in national health authorities 0.70 0.29 0 1 18,231 

  Trust in scientists 0.76 0.26 0 1 18,231 

  Trust in the government 0.54 0.31 0 1 18,231 

  Concern about democratic rights 0.47 0.35 0 1 18,231 

  Support for protests 0.36 0.36 0 1 18,231 

  Conspiracy beliefs 0.46 0.36 0 1 18,231 

  Misinformation 0.60 0.31 0 1 18,231 

  Political ideology 0.50 0.26 0 1 18,231 

  Vote choice (government) 0.47 0.50 0 1 18,231 

Constraints      

  Fatigue 0.37 0.33 0 1 18,231 

  Behavior change 0.73 0.27 0 1 18,231 

  Knowledge 0.80 0.22 0 1 18,231 

Complacency      

  Sex (female) 0.46 0.50 0 1 18,231 

  Age 0.35 0.18 0 1 18,231 

  Education (tertiary) 0.50 0.50 0 1 18,231 

  Concern - you and your family 0.67 0.28 0 1 18,231 

Collective responsibility      

  Concern - hospitals 0.71 0.29 0 1 18,231 

  Concern - society 0.69 0.28 0 1 18,231 

  Concern - social unrest and crime 0.63 0.31 0 1 18,231 

  Concern - the country’s economy 0.78 0.26 0 1 18,231 

  Support for restrictions 0.69 0.27 0 1 18,231 

  Interpersonal trust 0.50 0.28 0 1 18,231 
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Table A3: Coding of vote choice variable 

Country Government Opposition 

Denmark 

Socialdemokratiet Konservative 

Radikale Nye Borgerlige 

Socialistisk Folkeparti Klaus Riskjær Pedersen 

Enhedslisten Liberal Alliance 

 Kristendemokraterne 

 Dansk Folkeparti 

 Stram Kurs 

 Venstre 

 Alternativet 

Sweden 

Miljöpartiet Kristendemokraterna 

Socialdemokraterna Moderaterna 

Vänsterpartiet Sverigedemokraterna 

Centerpartiet  

Liberalerna  

United Kingdom 

Conservative Labour 

 SNP 

 Liberal Democrats 

United States Republicans Democrats 

Italy 
Centre-Left Centre-Right 

Five Star Movement Free and Equal 

France 

Macron Fillon 

 Le Pen 

 Dupont-Aignan 

 Hamon 

 Melenchon 

Germany 

CDU/SDU AfD 

SPD FDP 

 Die Linke 

 Grüne 

Hungary 

Fidesz-KDNP Jobbik 

 MSZP-MM 

 LMP 

 DK 

 MM 
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Figure A2: Replicating the analysis with categorical trust variables 

Note: N = 18,231. Blue circles are the estimated correlations based on model II in Table A4 (continuous 

trust variables). Red triangles are the estimated correlations based on the same model, using categorical 

trust variables instead. Both models include control for country dummies. Horizontal lines are the 

associated 95 % confidence intervals. 
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Figure A3: Replicating the analysis with categorical concern variables 

Note: N =18,231. Blue circles are the estimated correlations based on model II in Table A4 (continuous 

concern variables). Red triangles are the estimated correlations based on the same model, using 

categorical concern variables instead. Both models include control for country dummies. Horizontal 

lines are the associated 95 % confidence intervals. 
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Figure A4: Replicating the analysis with a categorical behavior change variable 

Note: N = 18,231. Blue circles are the estimated correlations based on model II in Table A4 (continuous 

behavior change variable). Red triangles are the estimated correlations based on the same model, using 

a categorical behavior change variable instead. Both models include control for country dummies. 

Horizontal lines are the associated 95 % confidence intervals. 
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Figure A5: Replicating the analysis with a categorical knowledge variable 

Note: N = 18,231. Blue circles are the estimated correlations based on model II in Table A4 (continuous 

knowledge variable). Red triangles are the estimated correlations based on the same model, using a 

categorical knowledge variable instead. Both models include control for country dummies. Horizontal 

lines are the associated 95 % confidence intervals. 
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Figure A6: Replicating the analysis with a dichotomous vaccine acceptance outcome 

Note: N = 18,231. Blue circles are the estimated correlations based on model II in Table A4 (continuous 

outcome). Red triangles are the estimated correlations based on the same model, using a dichotomous 

measure of vaccine acceptance instead (with “somewhat agree” and “completely agree” taking the value 

1, indicating vaccine acceptance). Both models include control for country dummies. Horizontal lines 

are the associated 95 % confidence intervals. 
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Figure A7: Comparing results before and after approval of COVID-19 vaccines 

Note: N = 10,417 (September 2020 – November 2020). N = 7,814 (December 2020 – February 2021). 

N = 18,231 (September 2020 – February 2021). Green squares are the estimated correlations based on 

model II in Table A4 (September 2020 - November 2020). Blue circles are the estimated correlations 

based on the same model for September 2020 – November 2020. Red triangles are the estimated 

correlations based on the same model for December 2020 – February 2021. All models include control 

for country dummies. Horizontal lines are the associated 95 % confidence intervals. 
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Figure A8: Individual-level predictors in the US, controlling for region dummies 

Note: N = 2,185. Circles are the estimated correlations. Horizontal lines are the associated 95 % 

confidence intervals. 
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Figure A9: Individual-level predictors in the US, controlling for state dummies 

Note: N = 2,185. Circles are the estimated correlations. The model include all predictors from model II 

in table A4, controlling for state dummies instead of country level dummies. For simplicity, only the 

estimated correlations for the state dummies are illustrated here. Horizontal lines are the associated 95 

% confidence intervals. 
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Figure A10: Individual-level predictors in Germany, controlling for state dummies 

Note: N = 2,380. Circles are the estimated correlations. Horizontal lines are the associated 95 % 

confidence intervals. 
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Table A4: Individual-level predictors of vaccine acceptance 

 

Notes. Entries are unstandardized OLS regression coefficients from models with all variables standardized on a 

scale from 0-1. Clustered robust standard errors on country level in parentheses. Model 1 displays effects from 

bivariate models and, hence, a combined R2 cannot be computed. Model II includes control for country dummies. 

* p < 0.05, ** p < 0.01, *** p < 0.001. 

 Model I Model II 

 Bivariate Full model 

Confidence     

 Trust in health authorities 0.498*** (0.008) 0.166*** (0.013) 

 Trust in scientists 0.531*** (0.009) 0.208*** (0.022) 

 Trust in the government 0.344*** (0.008) 0.050* (0.020) 

 Concern about democratic rights -0.256*** (0.007) -0.024 (0.020) 

 Support for protests -0.224*** (0.007) -0.026 (0.019) 

 Conspiracy beliefs -0.297*** (0.007) -0.081*** (0.015) 

 Misinformation 0.017* (0.008) 0.043* (0.013) 

 Ideology -0.115*** (0.009) 0.004 (0.017) 

 Vote choice (government) 0.078*** (0.005) 0.008 (0.007) 

Constraints     

 Fatigue -0.189*** (0.007) -0.015 (0.012) 

 Behavior change 0.312*** (0.009) 0.108*** (0.015) 

 Knowledge 0.232*** (0.011) 0.018 (0.019) 

Complacency     

 Sex (female) -0.046*** (0.005) -0.052*** (0.009) 

 Age 0.231*** (0.013) 0.188*** (0.031) 

 Education (tertiary) 0.049*** (0.005) 0.022*** (0.002) 

 Concern -  you and your family 0.173*** (0.009) 0.086** (0.023) 

Collective responsibility     

 Concern -  hospitals 0.137*** (0.009) 0.048** (0.013) 

 Concern -  society 0.099*** (0.009) -0.004 (0.013) 

 Concern -  social unrest and crime -0.049*** (0.008) -0.027* (0.010) 

 Concern -  the country’s economy 0.003 (0.010) 0.026 (0.020) 

 Support for restrictions 0.334*** (0.009) 0.127*** (0.017) 

 Interpersonal trust 0.204*** (0.009) 0.057** (0.014) 

Constant   -0.034 (0.025) 

Observations 18,231 18,231 

R2 NA 0.322 
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Figure A11: Individual-level correlations of vaccine acceptance by country 

Note: N = 18,231. Black circles are the estimated correlations. Horizontal bars are the associated 95 % confidence intervals. 
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Figure A12: Bivariate correlations by country 

Note: N = 18,231. Black circles are the estimated bivariate correlations. Horizontal bars are the associated 95 % confidence intervals. 
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Figure A13: Subgroup analysis – sex 

Note: N = 18,231. Blue circles and red triangles are the estimated correlations. Horizontal lines are the 

associated 95 % confidence intervals. 
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Figure A14: Subgroup analysis – age 

Note: N = 18,231. Red circles, blue triangles and green squares are the estimated correlations. 

Horizontal lines are the associated 95 % confidence intervals. 
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Figure A15: Subgroup analysis – education 

Note: N = 18,231. Blue circles and red triangles are the estimated correlations. Horizontal lines are the 

associated 95 % confidence intervals. 
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Figure A16: Macro-level correlations of vaccine acceptance 

Note: The figure plots country averages for vaccine acceptance and country averages for the range of 

non-background measures. Reported correlations are pearson’s r. 
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