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A B S T R A C T   

Objective: Evidence shows that booster shots offer strong protection against the Omicron variant of COVID-19. 
However, we know little about why individuals would receive a booster compared to the initial decision to 
vaccinate. We investigate and assess the factors that affect individuals’ reported willingness to receive the 
COVID-19 vaccine booster. This information can aid in tailoring public health messaging to communicate at-
tributes that are associated with individuals’ attitudes toward the COVID-19 booster. 
Rationale: Existing research provides little insight into whether the same factors that affect Americans’ likelihood 
of accepting initial vaccination against COVID-19 also affect booster uptake. Our experiment also examines the 
influence of contextual information about a novel variant on willingness to receive a booster. 
Methods: We administered a conjoint experiment (N = 2740 trials) in a survey of fully vaccinated US adults that 
had not yet received a COVID-19 booster (N = 548) to assess the impact of varied vaccine attributes on will-
ingness to receive a booster. 
Results: The most important factors associated with higher willingness to receive a booster were efficacy, 
manufacturer, and the size of a financial incentive. Protection duration and protection against future variants vs. 
only current variants had modest influence. A contextual prime reporting that some public health experts believe 
the Omicron variant is more contagious, but less lethal than those previously seen, significantly increased 
favorability toward boosters. This provides potential motivation and guidance for vaccination campaigns to 
emphasize these variant-specific traits. 
Conclusion: With several vaccines with varying degrees of efficacy available to consumers, emphasizing boosters 
with a high efficacy would likely improve attitudes toward boosters. Financial incentives and predispositions 
toward manufacturers also matter. Concerns about more contagious variants may spur uptake, even if such 
variants are less lethal.   

1. Introduction 

On November 19, 2021, with COVID-19 vaccinations plateauing, 
growing evidence that initial vaccine immunity was waning, and a new 
COVID-19 variant—Omicron—emerging, the United States expanded 
eligibility of the COVID-19 vaccine booster to the entire adult popula-
tion. COVID-19 vaccine boosters offered an effective means of increased 
protection for the vaccinated population with studies revealing that the 
protection offered by COVID-19 vaccines had attenuated by about 
8–15% (Bruxvoort et al., 2021), and infection risk increased with time 
from last vaccine dose (Goldberg et al., 2021). A 3-month difference in 

the administration of a previous COVID-19 dose was associated with a 
2-fold increase in COVID-19 infection risk (Mizrahi et al., 2021). The 
COVID-19 death rate in populations with an additional COVID-19 vac-
cine dose was 0.16 per 100,000 compared with 2.89 for those without 
(Abbasi, 2022). 

In response to the mounting evidence that boosters are a critical tool 
to protect against Omicron, governments embraced various policies to 
spur booster uptake. In Italy, for example, individuals were required to 
receive a booster shot within six months of completing their initial 
vaccination cycle to have the “super green pass,” which allowed access 
to bars, restaurants, cinemas, and cultural spaces, and vaccination, 

* Corresponding author. Cornell University Department of Government, White Hall, Ithaca, NY, 14850, USA. 
E-mail address: kriner@cornell.edu (D. Kriner).  

Contents lists available at ScienceDirect 

Social Science & Medicine 

journal homepage: www.elsevier.com/locate/socscimed 

https://doi.org/10.1016/j.socscimed.2022.115277 
Received 14 March 2022; Received in revised form 30 July 2022; Accepted 8 August 2022   

mailto:kriner@cornell.edu
www.sciencedirect.com/science/journal/02779536
https://www.elsevier.com/locate/socscimed
https://doi.org/10.1016/j.socscimed.2022.115277
https://doi.org/10.1016/j.socscimed.2022.115277
https://doi.org/10.1016/j.socscimed.2022.115277
http://crossmark.crossref.org/dialog/?doi=10.1016/j.socscimed.2022.115277&domain=pdf


Social Science & Medicine 310 (2022) 115277

2

including boosters, became mandatory for those 50 and older. However, 
booster uptake continues to lag in many countries. As of May 2022, just 
over 46% of fully vaccinated Americans are estimated to have received a 
booster (CDC, 2022). As a result, understanding the basis of attitudes 
toward boosters is critical to accelerate lagging public health campaigns. 

A growing literature has examined the factors associated with 
COVID-19 vaccine acceptance, including concerns about side effects and 
safety (Dror et al., 2020; Fisher et al., 2020; Freeman et al., 2021), trust 
in government and public health officials, and demographic character-
istics such as age, gender, race/ethnicity, political partisanship/ideol-
ogy, and educational attainment (Dror et al., 2021; Lin et al., 2021). 
Additional studies, employing a range of methodologies, have examined 
the influence of vaccine attributes themselves on public acceptance. 
These attributes include efficacy (Kaplan and Milstein, 2021; Kreps 
et al., 2020; Motta, 2021; Schwarzinger et al., 2021), technology (Dror 
et al., 2021; Motta, 2021), cost/financial incentives (Campos-Mercade 
et al., 2021; Carpio et al., 2021; Kreps et al., 2021), and manufacturer 
(Kreps et al., 2021). 

While public attitudes on initial vaccine acceptance have been well- 
studied, the COVID-19 booster presents a novel setting where multiple 
doses may be required over time. The dynamics underlying willingness 
to receive a COVID-19 booster might differ from those underlying 
acceptance of the original shot and more closely resemble those for other 
boosters, regimented vaccines, or annually recommended vaccines. 
Research on boosters for tetanus and diphtheria have evaluated cross- 
national booster vaccination rates (Slifka et al., 2021), although such 
studies focus on national policies rather than public attitudes toward 
and uptake of these boosters. Others have studied regimented vaccines 
such as human papillomavirus (HPV) (de Bekker-Grob et al., 2010). 
However, the COVID-19 boosters vary from the HPV sequence because 
of the evolving nature of the COVID-19 virus (e.g., variants) and po-
tential for waning immunity of the initial vaccine doses. COVID-19 
boosters may share more of the behavioral and epidemiological char-
acteristics of the influenza vaccine, for which demographics are thought 
to play an important role in uptake (de Bekker-Grob et al., 2018), except 
that the flu has a higher degree of predictable seasonality and less un-
certainty regarding the transmissibility and virulence than COVID-19 
variants. 

While recent studies have examined the factors associated with 
public receptiveness toward COVID-19 boosters, focusing on de-
mographics, trust, vaccine literacy, and safety fears (Lai et al., 2021; 
Lennon et al., 2021; Rzymski et al., 2021), these studies do not examine 
whether vaccine attributes examined in prior analyses of vaccine uptake 
have the same effect on booster acceptance. Moreover, findings from 
earlier studies may not translate into a new environment dominated by 
concerns about a novel variant. The evolution of the pandemic has 
introduced important new attributes that might affect vaccine accep-
tance, including whether a booster is likely to protect against future 
variants. 

In this research, we deploy a choice-based experiment among 548 
fully vaccinated but not yet boosted participants to understand the 
factors associated with greater willingness to receive a COVID-19 
booster among adult Americans. We investigate how features of the 
booster, including efficacy, protection duration, likely protection 
against future variants, and manufacturer, and policy instruments such 
as financial incentives affect likelihood of receiving the booster. The 
timing of the survey was within weeks of the first detection of the 
Omicron variant. Combined with an experimental manipulation 
describing the possible features of the variant, this study offers a unique 
opportunity to examine booster preference formation in a moment of 
considerable scientific uncertainty. 

2. Methods 

2.1. Data 

Between December 14–17, 2021, 2398 American adults were con-
tacted and 2241 were successfully recruited to complete a 10-minute 
survey. We recruited respondents through Lucid, which uses quota- 
based sampling to approximate nationally representative samples in 
terms of demographics. As a result, the demographics of Lucid samples 
tend to more closely reflect the demographics of the nation as a whole, 
compared to, for example, MTurk samples, which tend to skew younger 
and more liberal and to under-represent blacks and Hispanics (Berinsky 
et al., 2012). Research has shown that randomized experimental effects 
are comparable to those observed in national probability surveys 
(Coppock and McClellan, 2019). Recent research on Lucid samples 
replicating earlier experiments also fielded via online quota-based 
samples found some evidence of increasing inattentiveness during the 
pandemic, and reduced effect sizes, but no fundamental threat to 
generalizability (Peyton et al., 2021). Please see Supplemental Table S1 
for a comparison of the data used in this study to nationally represen-
tative benchmarks. 

2.2. Conjoint experiment design 

To evaluate the influence of stated preferences on vaccine attributes, 
we employed a conjoint experiment design (Hainmueller et al., 2014), 
which randomly varied five attributes, yielding 288 unique vaccine 
profiles (for a summary of all attributes and levels, see Supplemental 
Table S2). Conjoint experiments leverage randomization of 
attribute-levels and, in our study, multiple vaccine profiles (treatments) 
to provide causal estimates without a prohibitively large design. 

After providing informed consent on the initial screen, respondents 
answered a question about their vaccination status: whether they had (i) 
chosen not to receive a vaccine, (ii) received the first of a two-shot 
sequence, or (iii) were fully vaccinated with one shot of the J&J/Jans-
sen or two of the Pfizer or Moderna vaccine. Those who responded that 
they were fully vaccinated were then asked whether they had already 
received a COVID-19 booster. 

From these initial screening questions, 548 respondents indicated 
that they had been fully vaccinated against COVID-19 but had not yet 
received a booster shot. Our main analyses focus on this group. We 
additionally gathered demographic information from respondents and 
Table 1 displays the composition of our study sample. 

Before the conjoint tasks, we also randomized assignment to a 
contextual prime about the likely transmissibility and lethality of the 
new omicron variant. An extensive literature in both marketing and 
related disciplines has shown that exposure to certain attributes may 
make these salient and affect the receptiveness to a particular product. 
In our case, we were interested in whether information about the 
emerging variant would affect the relative weight respondents place on 
different attributes when making choices (Yi, 1990). At the beginning of 
the survey respondents were shown a prompt that read “[…] cases of a 
new variant of COVID-19, the Omicron variant, have appeared across the 
globe [ …].” Half of the sample was told that “Public health experts do not 
yet know whether this variant spreads more or less quickly or is more or less 
deadly than previous variants.” The other half of the sample was randomly 
given additional information that public health experts “[…] suggest the 
new variant may spread more quickly, but be less deadly than previous 
variants.” 

The survey then presented respondents with five tasks. While 
research suggests that the number of tasks has little effect on response 
quality (Bech et al., 2011), we limited the number to five to minimize 
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cognitive burden. In each task, participants evaluated a hypothetical 
vaccine. Based on respondents’ vaccination status, unvaccinated re-
spondents’ tasks referred to a hypothetical vaccine. All others’ tasks 
referred to a hypothetical vaccine booster. Randomization ensured that 
attributes were orthogonal and allowed for estimation of the marginal 
contribution for each attribute-level. Supplemental Table S2 shows the 
attributes used in our vaccine profiles and their levels. 

Hypothetical bias is a major concern of any survey experiment; the 
estimated treatment effects of various factors on individuals’ stated 
preferences may not accurately reflect the effects of the same factors on 
actual health behaviors. While important questions remain, recent 
research suggests that the results from choice-based experiments reflect 
real-world choices quite well across a range of settings (Hainmueller 
et al., 2015), including health behaviors (Haghani et al., 2021; Quaife 
et al., 2018). 

2.3. Outcome measure 

The primary outcome variable in this study was a measure of re-
spondents’ willingness to receive a candidate vaccine profile. 

Respondents were asked a binary (Yes/No) question if they would 
receive a given vaccine profile. 

2.4. Covariates 

Table 1 lists the descriptive statistics of all control variables. The full 
questionnaire is provided in the Supplemental Information. The cova-
riates for “Political Party” stem from the following two questions: A. “In 
politics, as of today, do you consider yourself a Republican, a Democrat, or 
an Independent?” with the following response categories: “Republican 
(1), Democrat (2), Independent (3), Other/don’t know (4).” B. If ques-
tion A was answered with “Independent”, the following question B. was 
asked: “As of today, do you lean more toward the Democratic Party or the 
Republican Party?” Because those who “lean” toward a political party 
often have opinions and exhibit behaviors that closely resemble those of 
self-identified partisans (Petrocik, 2009), the Democratic and Repub-
lican indicator variables combine those who identified with either party 
in question A with those who “leaned” toward the party in question B. 

2.5. Analysis 

To estimate the effect of each attribute-level on willingness to receive 
the booster, we used an ordinary least squares (OLS) regression with 
robust standard errors clustered on respondent. In each case, the 
dependent variable is an indicator coded 1 for those who would be 
willing to receive a given vaccine profile and 0 for those who would not. 
The independent variables of interest are a series of indicator variables 
identifying assignment to each attribute-level in the conjoint (Table S2) 
as well as an indicator coded 1 for those who received the opening 
prompt that Omicron may be more transmissible, but less lethal and 
0 for those who received the prompt saying that the relative trans-
missibility and lethality of omicron are unknown. Additional OLS re-
gressions also control for the demographic factors listed in Table 1. The 
resulting regression coefficients for the conjoint attribute-levels are the 
average marginal component effects (AMCEs). AMCEs represent the 
mean difference in a respondent choosing a vaccine when comparing 
two attribute values averaged across all possible combinations of the 
other vaccine attribute values. AMCEs are nonparametrically identified 
under a modest set of assumptions, many of which – such as randomi-
zation of attribute-levels – were determined by design (Kaplan and 
Milstein, 2021; Kreps et al., 2020; Motta, 2021). All analysis was con-
ducted in STATA 15.1. To graphically illustrate the effect of hypothetical 
attributes, marginal means – measuring the level of favorability toward 
a vaccine for each attribute-level averaging across all other features – 
were calculated (Leeper et al., 2020). 

3. Results 

Respondents evaluated each vaccine profile – five total per respon-
dent – with a binary (Yes/No) response on whether they would be 
willing to receive the hypothetical vaccine. The impact of varied 
attribute-levels on willingness to revceive a booster are presented in 
Table 2 and illustrated as marginal means in Fig. 1. Precise point esti-
mates and standard errors for each marginal mean are presented in 
Supplemental Table S3. 

3.1. Vaccinated, unboosted respondents 

Our primary analyses focus on respondents who were fully vacci-
nated but had not received a booster at the time of the survey. Fig. 1 
plots the marginal mean likelihood of individuals’ willingness to receive 
the booster at each attribute-level. These estimates are obtained from an 
OLS model regressing booster acceptance on each attribute-level as well 
as an indicator variable identifying assignment to one of the two opening 
contextual treatments describing the likely lethality/transmissibility of 
the omicron variant (Table 2, Model (1)). The most important predictor 

Table 1 
Demographic characteristics of survey sample by vaccination status.  

Characteristic Full Sample, 
N = 2121 

Vaccinated, 
Unboosted, 
N = 548 

Unvaccinated, 
N = 619 

Gender, n (%) 
Female 1108 (52) 333 (61) 358 (58) 
Male 990 (47) 213 (39) 248 (40) 
Prefer not to say 23 (1) 2 (0) 13 (2) 

Age, n (%) 
18-29 431 (20) 113 (21) 182 (29) 
30-44 667 (31) 135 (25) 225 (36) 
45-59 459 (21) 161 (29) 126 (20) 
60+ 564 (27) 139 (25) 86 (14) 

Educational attainment, n (%) 
Less than HS 67 (3) 18 (3) 29 (4) 
High school/GED 531 (25) 140 (26) 222 (36) 
Some college 483 (23) 137 (25) 165 (27) 
2-year college degree 240 (11) 65 (12) 60 (10) 
4-year college degree 534 (25) 132 (24) 102 (16) 
Master’s degree 190 (9) 44 (8) 32 (5) 
Doctoral degree 28 (1) 7 (1) 2 (0) 
Professional degree 48 (2) 5 (1) 7 (1) 

Race, n (%) 
Black 277 (13) 63 (12) 103 (17) 
Latino 181 (9) 56 (10) 55 (9) 

Income (USD), n (%) 
<20,000 430 (20) 114 (21) 174 (28) 
20,000–39,000 460 (22) 133 (24) 163 (26) 
40,000–59,000 395 (19) 113 (21) 108 (17) 
60,000–79,000 241 (11) 69 (13) 60 (10) 
80,000–99,999 191 (9) 44 (8) 38 (6) 
100,000< 404 (19) 75 (14) 76 (12) 

Political party, n (%) 
Democrat (including leaners) 1012 (47) 241 (44) 194 (31) 
Republican (including leaners) 659 (33) 190 (35) 251 (41) 

Work type, n (%) 
In-person, essential 662 (31) 171 (31) 190 (31) 
Work from home 452 (21) 93 (17) 164 (26) 
In-person, remote capable 151 (7) 49 (9) 35 (6) 

Note: Sample recruited through Lucid from 12/14/21 to 12/17/21. Details on 
study methods and survey prompts available in Supplemental Information. Re-
spondents were asked their COVID-19 vaccination status before experimental 
survey design. Vaccinated, non-boosted respondents are categorized as such if 
they had received 1 dose of the J&J/Janssen or 2 doses of the Moderna/Pfizer 
vaccine but had not yet received an additional dose. Totals do not sum to 100% 
for Race, Political Party, and Work Type. Race presents respondents who listed 
Black and Latino as one of their self-reported race identifiers. Political Party 
omits non-partisan respondents. Work type omits respondents who were not 
employed at the time of our survey. 
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of likelihood of receiving a booster in this survey sample was efficacy. 
The marginal mean willingness to receive the booster was just 0.49 (95% 
CI: 0.45–0.53) for a booster that was 50% effective in preventing 
symptomatic infection. This increased to 0.59 (β = 0.10, p < 0.01) for a 
booster that was 70% effective and to 0.73 (β = 0.24, p < 0.01) for a 
booster that is 90% effective. Marginal means at all three levels of ef-
ficacy are significantly different from one another (p < 0.05, two-tailed 
test). 

Protection duration against current COVID-19 variants had only a 
modest impact on willingness to receive the booster. The marginal mean 
willingness of receiving a booster that offered six months of protection 
was 0.57 (95% CI: 0.53–0.61). This increased for a booster that offered 
one (0.62; β = 0.05, p < 0.05) or two (0.61; β = 0.04, p > 0.10) years of 
protection. However, the only statistically significant difference in 

marginal means was between the six-month and one-year levels. Pro-
tection against future variants also had only a modest effect on booster 
uptake. The marginal mean willingness to receive a booster that was 
unlikely to protect against future variants was 0.58 (95% CI: 0.54–0.61). 
This increased modestly to 0.62 (β = 0.04, p < 0.05) for a booster that 
was likely to protect against future variants. 

The vaccine manufacturer also significantly influenced willingness 
to receive the booster. The marginal mean willingness was highest for 
one produced by Pfizer (0.68; 95% CI: 0.66–0.70), followed by Moderna 
(0.63; β = − 0.05, p < 0.05), and finally Johnson & Johnson (0.50; β =
− 0.18, p < 0.01). Marginal means across all three manufacturers are 
significantly different from one another (p < 0.05, two-tailed test). 

Financial incentives had varying effects on booster uptake. The 
marginal mean willingness to receive a hypothetical booster that came 
with a $10 incentive was 0.53 (95% CI: 0.48–0.57); this increased to 
0.56 (β = 0.03, p > 0.10) for a booster with a financial incentive of a paid 
day off work, but the increase is not statistically significant. A booster 
with a $100 incentive had a marginal mean likelihood of being received 
of 0.61 (β = 0.09, p < 0.01) and was significantly higher than both the 
$10 incentive and paid day off level. This increased to 0.69 (β = 0.16, p 
< 0.01) for a booster with a $1000 financial incentive, which was 
significantly higher than for all other incentive levels. 

Model (1) of Table 2 shows that the contextual prime – suggesting 
that the potential variant could prove to be more contagious, but less 
lethal than previous variants – significantly increased the willingness to 
receive a booster (β = 0.08, p < 0.01). This effect is both substantively 
large and statistically significant. While the contextual prime had a 
direct effect on the likelihood of receiving a booster, there is little evi-
dence that it significantly moderated the influence of vaccine attributes 
on willingness to receive the booster (see Supplemental Table S4). 

Model (2) of Table 2 augments Model (1) and includes a set of control 
variables in a multivariate regression framework to attempt to adjust for 
the simultaneous impact of potentially correlated predictors – such as 
age and political affiliation – on the willingness to receive a booster. 
After including these control variables, the attribute-specific estimates 
align with the magnitude of the unadjusted model shown in Fig. 1. 

Model (2) shows that a sizable partisan gap in willingness to receive a 
booster persists even among those already fully vaccinated. The partisan 
gap between Democrats (β = 0.07, p < 0.10) and Republicans (β =
− 0.09, p < 0.05) is substantively large and highly statistically signifi-
cant [two-tailed Wald test, p < 0.001]. Political independents were the 
omitted baseline category. 

Older respondents in our sample were significantly more likely to be 
fully vaccinated than younger respondents. However, older Americans 
in our study were less likely to receive a booster, all else being equal, 
than younger respondents. Finally, this sample’s respondents in the 
workforce reported being significantly less willing to receive a booster, 
all else equal, and the mode of work – specifically the ability to work 
remotely – had no impact on the willingness to receive a booster. 

3.2. Unvaccinated participants 

Respondents who reported not yet having received a single dose of a 
COVID-19 vaccine in the initial screening questions participated in the 
same experiment, but the hypothetical profile was described as a vaccine 
rather than a booster. Additional analyses reported fully in Supple-
mental Table S5 show that most vaccine attributes had little effect on 
willingness to receive the vaccine among this group. The only exceptions 
were that a 90% effective vaccine increased acceptance from a 50% 
effective baseline (β = 0.07, p < 0.01); a protection duration of two 
years increased the likelihood of accepting the vaccine from a 6-month 
protection duration baseline (β = 0.04, p < 0.05); and a $1000 incentive 
significantly increased uptake from the $10 incentive baseline (β = 0.06, 
p < 0.01). No other attribute-level had a statistically significant effect on 
uptake from the baseline. Marginal means at each attribute-level are 
presented in Supplemental Figure S1. 

Table 2 
OLS regression results of attributes on booster acceptance.   

(1) (2) 

Efficacy: 70% 0.103*** 
(0.024) 

0.099*** 
(0.023) 

Efficacy: 90% 0.237*** 
(0.024) 

0.231*** 
(0.024) 

Duration: 1 year 0.048** 
(0.022) 

0.042* 
(0.022) 

Duration: 2 years 0.035 
(0.023) 

0.037 
(0.023) 

Protection: Protects against future variants 0.043** 
(0.018) 

0.038** 
(0.017) 

Manufacturer: Moderna − 0.051** 
(0.024) 

− 0.050** 
(0.024) 

Manufacturer: Johnson & Johnson − 0.178*** 
(0.023) 

− 0.176*** 
(0.023) 

Incentive: Paid day off work 0.031 
(0.027) 

0.037 
(0.027) 

Incentive: $100 incentive 0.085*** 
(0.028) 

0.092*** 
(0.028) 

Incentive $1000 incentive 0.164*** 
(0.027) 

0.175*** 
(0.026) 

Likely more contagious, less lethal treatment 0.076*** 
(0.029) 

0.074*** 
(0.028) 

Controls 
Democrat  0.070* 

(0.038) 
Republican  − 0.086** 

(0.040) 
Female  − 0.031 

(0.028) 
Age (in 10s)  − 0.033*** 

(0.010) 
Black  − 0.069 

(0.050) 
Latino  − 0.020 

(0.049) 
Education  0.010 

(0.010) 
Income  0.007 

(0.010) 
Work from home  − 0.076* 

(0.045) 
Work in-person, remote capable  − 0.064 

(0.054) 
Work in-person, essential  − 0.057 

(0.037) 
Constant 0.407*** 

(0.036) 
0.494*** 
(0.088) 

Observations 2740 2740 
R-squared 0.090 0.121 

Note: ***p < 0.01, **p < 0.05, *p < 0.1. OLS regressions on willingness to 
receive booster among fully vaccinated, but non-boosted respondents. Base 
categories for each attribute are: Efficacy-50%; Protection duration-6 months; 
Future variants: May require a booster against future variants; Manufacturer- 
Pfizer; Incentive-$10. The dependent variable in these regressions is a binary 
variable indicating willingness to receive a hypothetical vaccine booster. Robust 
standard errors in parentheses. 
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Finally, unvaccinated respondents were no more or less willing to 
receive the vaccine in the contextual treatment providing information 
that the variant may be more contagious, but less lethal than prior 
variants than in the control group, which suggested that both factors 
remained unknown. 

4. Discussion 

To our knowledge, this research is the first that carries out a ran-
domized choice-based analysis to evaluate how booster attributes affect 
willingness to receive a COVID-19 vaccine booster. We assess the causal 
impact of booster attributes on reported willingness among the critical 
subgroup of fully vaccinated, but un-boosted respondents. We contrast 
these findings to the effects of the same vaccine attributes on the will-
ingness of unvaccinated individuals to receive a first dose of a COVID-19 
vaccine in light of an emergent variant. 

Our study offers causal estimates of the willingness to accept a 
COVID-19 booster in a period of high uncertainty. Several of our find-
ings are consistent with adjacent literature on vaccination. For example, 
we find that efficacy of the booster with respect to the new variant 
strongly affects inclination toward the booster, consistent with prior 
research that points to the strong effect of efficacy on vaccine prefer-
ences (Determann et al., 2014; Kreps et al., 2020). For unvaccinated 
individuals, efficacy must be considerably higher to incline individuals 
to receive the vaccine, even in the context of the emerging Omicron 
variant. 

To be sure, the public health recommendations that follow from this 
finding are challenging. Efficacy data for boosters vis-à-vis Omicron and 
now the subvariants continues to emerge, yet in ways that may be 
confusing to the public in terms of how efficacy is presented (rate ratios 
versus proportionate reduction in disease among the vaccinated or 
boosted group), the specific population studied (Abu-Raddad et al., 
2022; Bar-On et al., 2021; Moreira et al., 2022), and now the efficacy of 
a second booster (Regev-Yochay et al., 2022). Our analysis suggests that 
boosters with higher efficacy will likely improve attitudes toward 
boosters. 

Our results also indicate the limited importance of protection dura-
tion against both current and potential future variants. Longer temporal 

protection duration, as well as protection against future variants did 
modestly, but significantly, increase willingness to receive the booster. 
Indeed, the prospect of taking an Omicron-specific booster, as the CEO 
of Pfizer has posited (Kimball, 2021), or even receiving a booster every 
year could dampen enthusiasm for the third dose. However, even a short 
protection duration against current variants – combined with the 
probability that new boosters may be needed to protect against future 
variants – depressed willingness to receive a booster only modestly. 

Monetary incentives, particularly for the already-vaccinated to get a 
booster – also affected willingness. Although early research on monetary 
incentives for COVID-19 vaccination showed that incentives had little 
effect on vaccine preferences (Kreps et al., 2021) and research on pre-
vious vaccines showed that individuals were willing to pay for the 
vaccine (Carpio et al., 2021), growing research has shown that in-
centives can help overcome reluctance get the COVID-19 vaccine 
(Campos-Mercade et al., 2021). The same appears to be true regarding 
boosters. 

Finally, while the manufacturer had no effect on the unvaccinated, it 
strongly affected vaccinated individuals’ attitudes about the booster. 
Johnson & Johnson/Janssen reduced the likelihood of receiving the 
booster compared to either Pfizer or Moderna. Those preferences about 
manufacturers have become salient compared to earlier studies showing 
public agnosticism toward the manufacturer (Kreps et al., 2021). 

Among the demographic variables associated with willingness to 
receive a booster, the persistence of a partisan gap is notable. Previous 
research has shown stark partisan divides in willingness to receive initial 
vaccination against COVID-19 and called for messages targeted toward 
Republicans skeptical of vaccination (Barry et al., 2021; Pink et al., 
2021). The continued presence of a partisan gap speaks to the need to 
continue targeted outreach to overcome important pockets of booster 
hesitancy. 

4.1. Limitations 

As is the case with all between-subjects analysis, this study repre-
sents a snapshot in time; in this case, it was a point where Omicron was 
emerging as an uncertain variant of concern. However, we have no 
reason to believe that the new variant would change the relative 

Fig. 1. Marginal Means of Booster Acceptance by COVID-19 Vaccine Attributes 
Note: Marginal means obtained from OLS regression in Table 2, Model (1). 
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importance of attributes in influencing vaccine preferences. Indeed, our 
contextual experimental primes about Omicron affected baseline will-
ingness to receive a booster but did not significantly moderate attribute 
treatment effects. It might, however, influence the way people value the 
booster versus antiviral treatments, or their willingness to pay for 
greater protection against COVID-19. 

Most fundamentally, the survey only examines self-reported will-
ingness to vaccinate. Individuals might diverge in their self-reported 
willingness and actual vaccination behavior, yet this study is unable to 
measure the possible delta that previous research has identified (Ding 
et al., 2005; Johnston et al., 2017). Future studies should update de-
mand estimates to broaden understanding of this divergence between 
self-reported vaccination willingness and booster uptake, particularly 
with respect to future variants’ transmissibility and lethality, and newly 
available boosters. 

Further, one structural limitation of studies like ours is the question 
of external validity. Although our research design randomizes vaccine 
attributes and explicitly instructs participants to refer to hypothetical 
vaccines, we cannot exclude that participants’ priors about efficacy or 
safety, for example, had an impact on their stated willingness to receive 
a booster. However, the experiment took place at a time when, at least 
for boosters, the relevant attributes such as efficacy and duration of 
protection were unknown. We acknowledge, however, that prior beliefs 
of fully vaccinated participants may nevertheless affect their stated 
hypothetical preferences. 

In addition, future research should also consider using probability- 
based survey samples to replicate the results obtained with this quota- 
based Lucid sample. However, prior research using conjoint experi-
ments to assess the influence of COVID-19 vaccine attributes on vaccine 
acceptance using Lucid and probability-based samples yielded sub-
stantively similar effects (Kaplan and Milstein, 2021; Kreps et al., 2020). 
Moreover, future research could also examine cross-national contexts to 
study if these findings hold beyond the case of the United States. 
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