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ABSTRACTABSTRACT

INTRODUCTION.INTRODUCTION. As the protection from the COVID-19 vaccines diminishes over time, health authorities are currently
considering how to maintain immunity by means of vaccine booster doses. In a recent survey, we investigated COVID-19
booster vaccine willingness among Danes, a population with a high acceptance of the initial round of COVID-19 vaccination.

METHODS.METHODS. The data were derived from the sixth wave of the longitudinal COVID-19 Consequences Denmark Panel Survey
2020, which included questions on booster vaccine willingness. The data from the respondents were primarily analysed using
descriptive statistics. The association between age, gender, level of education, region, type of received vaccine and booster
vaccine willingness was analysed using multivariate logistic regression.

RESULTS.RESULTS. Among those reporting to be vaccinated against COVID-19 or that their vaccination was scheduled, a weighted total
of 90% indicated that they were willing to receive the booster vaccine, if/once offered. The only characteristic associated with
booster vaccine willingness at the set level of statistical significance (0.05) was age (increased willingness with age; adjusted
odds ratio per year: 1.04, 95% confidence interval: 1.02-1.06).

CONCLUSIONS.CONCLUSIONS. The willingness to receive a booster dose of a COVID-19 vaccine is high among Danes. If health authorities
decide to offer COVID-19 booster vaccines to the young, they may consider providing specific information targeted at this
population to increase uptake.

FUNDING.FUNDING. The Novo Nordisk Foundation.

TRIAL REGISTRATION.TRIAL REGISTRATION. not relevant.

Vaccination against COVID-19 is currently the top priority from a global health perspective, and at the time of
writing the total number of COVID-19 vaccines administered worldwide is rapidly approaching 7.5 billion doses
[1]. Since the protection from the vaccines against COVID-19 diminishes with time [2, 3], global and national
health authorities are currently considering how to maintain immunity by means of vaccine booster (typically
third) doses. Studies strongly suggest that vaccine booster doses provide strong immunity and protection against
COVID-19 [4, 5], and booster doses are already being administered to the elderly and frail in some countries [1].
However, as for the initial COVID-19 vaccine programmes, the success of COVID-19 booster vaccine
programmes relies entirely on the willingness of individuals to accept the booster dose. Therefore, we
investigated COVID-19 booster vaccine willingness among Danes, a population with a high acceptance of the
initial round of COVID-19 vaccination [1]. Specifically, the following two research questions were addressed: i)
How large a proportion of those vaccinated against COVID-19 will accept the booster vaccine? and ii) Which
characteristics are associated with willingness to receive the booster vaccine?
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METHODSMETHODS

The data from this study were derived from the sixth wave of the longitudinal COVID-19 Consequences Denmark
Panel Survey 2020. The results of the prior rounds of the survey are reported elsewhere [6-11]. For the sixth
wave, we again commissioned the survey agency Epinion to conduct a survey among the 2,457 original
respondents in the survey. This sixth wave survey was fielded from 30 August to 15 September 2021 and included
the following questions on vaccine willingness: “Have you been vaccinated against coronavirus or is your
vaccination scheduled?” Those confirming were asked: “Which vaccine did you receive (check more boxes if you
received different vaccines)?” followed by: “The health authorities expect that all Danes will be offered a so-
called ʻbooster-vaccineʼ to increase the efficacy of the vaccine against coronavirus. Will you accept the booster
vaccine, if/when offered?”

Participation in the survey was based on consent. Under Danish law, ethical review board approval is not
required for survey studies. The data were stored and handled in accordance with the General Data Protection
Regulation. The responses to all questions in the survey were weighted using inverse propensity weighting [12]
by gender, age, level of education, region and political party choice at the latest general election (5 June 2019) to
render respondents representative of the adult population of Denmark on these variables. The data were
primarily analysed using descriptive statistics. The association between age, gender, level of education, region,
type of received vaccine and booster vaccine willingness was analysed using bivariate and multivariate logistic
regression with the threshold of statistical significance set to 0.05. All statistical analyses were conducted using
Stata version 17.0 (StataCorp LLC, College Station, Texas, US).

Trial registration: not relevant.

RESULTSRESULTS

Table 1Table 1 shows the characteristics (unweighted and weighted) of the 1,555 individuals who participated in the
survey (retention rate of 63% compared with the initial wave of the survey).

A weighted total of 95% confirmed that they had either received the vaccine against coronavirus or that their
vaccination was scheduled. Among those, 77% reported having received the Pfizer/BioNTech vaccine, 16%
Moderna, 1% Johnson & Johnson and 4% AstraZeneca, either both doses or one dose in combination with either
the Pfizer/BioNTech or the Moderna vaccine. Among those reporting to be vaccinated or that vaccination was
scheduled, 90% indicated that they were willing to receive the booster vaccine if/once offered, whereas 7%
indicated that they were unwilling to receive the booster and 3% preferred not to answer.
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Table 2Table 2 lists the results of the logistic regression analysis showing that the only characteristic associated with
booster vaccine willingness (among those willing to answer) at the set level of statistical significance was age
(willingness increased with age; adjusted odds ratio per year: 1.04, 95% confidence interval: 1.02-1.06). This
analysis was based on the 1,442 respondents who reported to be vaccinated/scheduled for vaccination against
COVID-19 in the initial vaccine programme and who did not refuse to answer the booster vaccine willingness
question (see Table 1).
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Data availability statementData availability statement

Due to risk of identification of individual participants, the data cannot be shared.

DISCUSSIONDISCUSSION

That an estimated 90% of the COVID-19-vaccinated Danes are willing to receive a booster dose is in line with
numbers on COVID-19 booster vaccine willingness from similar surveys conducted in the United States [13], the
United Kingdom [14] and Israel [15], and this bodes well for the success of the booster vaccine programmes.
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With regard to the characteristics associated with vaccine willingness, we found that higher age was positively
associated with booster vaccine willingness. Vaccine hesitancy is most pronounced among young people; a
consistent finding across studies of the initial COVID-19 vaccine programmes [7, 16-19]. Consequently, if health
authorities decide to offer booster vaccination to the young, they may consider providing targeted information
to this population to increase (booster) COVID-19 vaccine uptake.

Our findings should be interpreted in the context of their limitations.

First, the data for this study stem from a questionnaire-based survey. Whereas surveys are widely used to study
vaccine willingness, data on actual vaccine uptake are preferable since they are not prone to social desirability
bias (e.g., when people report vaccine willingness, but do not subsequently accept the vaccine). Therefore,
studies based on uptake of the COVID-19 booster vaccine are warranted once such data become available.

Second, although the reported results are weighted by key sociodemographic variables, the fact that our
respondents were sampled from a web panel and were asked to participate in five previous rounds of the survey
likely render them self-selected on, e.g., a higher sense of duty, which may potentially overestimate the booster
vaccine willingness in the general population.

Third, as the COVID-19 booster vaccine was recommended only for a highly selected fraction of the Danish
population (the elderly and frail) at the time the survey was fielded, the question on booster vaccine willingness
may have seemed somewhat hypothetical to the majority of respondents. Relatedly, at the time of the survey,
the European Medicines Agency had not yet authorised the use of the mRNA COVID-19 vaccines for the booster
dose. For these reasons, we deliberately phrased the question on COVID-19 booster vaccine willingness in a
hypothetical and conditional manner: “The health authorities expect that all Danes will be offered a so-called
ʻbooster-vaccineʼ to increase the efficacy of the vaccine against coronavirus. Will you accept the booster vaccine,
if/when offered?” Nevertheless, the hypothetical nature of this question and the lacking authorisation from the
European Medicines Agency may have contributed to underestimation of booster vaccine willingness. It will
therefore be important to replicate the findings of the present study when/if the booster vaccine programme is
rolled out further.

Fourth, it is worth keeping in mind that the reported COVID-19 vaccine willingness and actual COVID-19 vaccine
uptake in Denmark are among the highest in the world [1, 8]. Both booster willingness and uptake may therefore
plausibly be lower in countries with lower support of the initial COVID-19 vaccine programme.

CONCLUSIONSCONCLUSIONS

According to this survey, the willingness to receive a booster dose of a COVID-19 vaccine is high among Danes –
and increases with age. If health authorities decide to offer booster vaccination to the young, they may consider
providing specific information targeting this population to increase uptake. It is, however, important to take into
account that this survey was conducted before COVID-19 booster vaccination was recommended to/authorised
for use in the majority of the Danish population.
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