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Background: Vaccines against COVID-19 play a prominent role in the policies enacted to combat the pandemic.
However, vaccination rates are lowest among adolescents and young adults. Therefore, research on younger
individuals is needed to provide a deeper understanding of social disparities and the motives behind vaccination
intentions.

Methods: This study draws on a sample (N = 4079) of German high school students and graduates. Based on
cross-sectional data from March to July 2021 and linear regression models, which are conditioned on personality,
risk preferences, and trust, the study analyses social disparities (i.e., gender, parental education and migration
background) in vaccination intentions.

Results: We do not find heterogeneity by gender. Individuals with low-educated parents and a migration back-
ground indicate below-average levels of vaccination intention. Differences in solidarity beliefs entirely explain
the heterogeneity between individuals with low-educated parents and those with high-educated parents. While
differences in beliefs explain a substantial part of the heterogeneity in vaccination intentions, cultural and
monetary resources also constitute an important source of difference in vaccination intentions between in-
dividuals with and without a migration background. These results are important because our data indicate higher
infection risks among individuals with a migration and low education background. Additionally, individuals
from lower social origins and with migration backgrounds report higher levels of perceived burdens associated
with COVID-19-related policies. The migration results differ between first- and second-generation migrants and
by region of origin.

Conclusion: Polarization in solidarity explains social gradients in vaccination intention. A solidarity narrative may
not motivate a significant share of young individuals to be vaccinated.

1. Motivation

Vaccination against COVID-19 is the key political strategy for pre-
venting lockdowns and facilitating societal reopenings in all countries.
However, in many countries, vaccination rates are not developing at the
necessary pace (e.g. Coccia, 2022). For instance, in Germany, data from
official statistics suggest that vaccination rates have been almost stalling
at approximately 70% since September 2021 (impfdashborad 2021).
These low vaccination rates are considered insufficient for “herd im-
munity” and for preventing a collapse of the healthcare system. Survey
data suggest (infas 2021), that in particular, younger individuals (below
age 35) are hesitant to be vaccinated against COVID-19—a research
finding persistently found across many societal contexts (e.g., Al-Amer
et al., 2022; Byrne et al., 2021; Graeber et al., 2021; Nohl et al., 2021;

Rhodes, Hoq, Measey, & Danchin, 2021; Trent et al., 2021). As
COVID-19 policies rely on high vaccination rates across all age groups,
research has to provide more insights into the motivations and factors
influencing vaccination uptake among younger individuals.

Existing and rapidly emerging research already reports social gra-
dients in COVID-19 vaccination intention along the dimensions of
gender, education, household income, race, and ethnicity (e.g., Al-Amer
et al., 2022; Andrade, 2021; Byrne et al., 2021; Graeber et al., 2021;
Jacobi & Vaidyanathan, 2021; Kamal et al., 2021; Nino et al., 2021;
Nohl et al., 2021; Raz et al., 2021). In addition to these social gradients,
research indicates that vaccination intentions vary across occupational
groups (e.g., Al-Amer et al., 2022) according to individuals’ levels of
religiosity and nationalism (Corcoran et al., 2021), sense of purpose in
life (Hill et al., 2021), conspiracy beliefs, self-efficacy (i.e., ability to
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accept vaccination when offered), and incentives for not being vacci-
nated (Eberhardt & Ling, 2021). Additionally, trust in media and the
government is positively related to potential vaccination uptake (Griiner
& Kriiger,2020). Moreover, information about security and efficiency
shapes potential vaccination uptake (e.g., Davis et al., 2021; Leng et al.,
2021), and individuals’ risk perception regarding becoming infected
themselves appears important (e.g., Al-Amer et al., 2022; Eberhardt &
Ling, 2021; Ruiz & Bell, 2021). Furthermore, experimental data suggest
that actual properties such as the risk of side effects, efficiency and re-
gion of vaccine origin might affect vaccination uptake (Motta, 2021). In
terms of communication policies, experimental research on nudging
strategies already indicates that framing individuals’ vaccination de-
cisions as encouragement for unknown others to also be vaccinated
could be an effective strategy, particularly among older individuals
(Sasaki, Saito, & Ohtake, 2022). Moreover, financial incentives and
communication about the impact of vaccinations on infections and herd
immunity appear to be ineffective in promoting vaccination intention
(Sprengholz et al., 2021).

This study contributes to this research stream and investigates dif-
ferences between gender, migration background and social origin (i.e.,
parental education) in COVID-19 vaccination intentions among German
adolescents. Thus far, no research has provided evidence on the influ-
ence of social origins on vaccination intention. Furthermore, our
research advances current knowledge for analyzing the role of solidarity
(i.e., the belief that vaccination is an expression of solidarity) in vacci-
nation intention, which constitutes an important narrative in the current
public debate (e.g., Scholz, 2021). In general, focusing on young in-
dividuals appears important because vaccination rates among younger
populations are rather low. Thus, more knowledge about vaccination
uptake among this population is needed.

A further key contribution of our research is the application of a
sociological mechanism-based approach to scrutinize social disparities
in COVID-19 vaccination intentions. This is, we focus on modeling the
direct and indirect effects of gender, migration status and social origin in
explicitly specifying confounding and mediating variables in the data (e.
g., Morgan & Winship, 2015). In our mechanism-based approach, we
analyze four potential pathways that might explain social gradients in
COVID-19 vaccination intentions.

As the literature shows that the socioeconomic position of house-
holds affects vaccination intentions and uptake (e.g., Al-Amer et al.,
2022; Graeber et al., 2021; Nohl et al., 2021), the first pathway exam-
ined addresses language, economic and educational resources. As re-
sources between individuals from different social origins and migration
backgrounds vary, the socioeconomic position of households might
explain social gradients in vaccination intention. Exposure to COVID-19
infections may constitute a second pathway. Although research already
indicates that infections might be positively associated with vaccination
intentions (e.g., Nicolo et al., 2021), COVID-19 exposure may also be
negatively associated with intentions because past infections provide
protection against potential severe disease processes. As COVID-19
infection risks are unevenly distributed across different social groups,
we test whether personal or familial infection experiences might explain
social gradients in COVID-19 vaccination intentions, independent of the
effect direction between exposure and vaccination intentions.

We use belief in vaccination-related solidarity as a third mechanism
and test whether the widely used narrative that COVID-19 vaccine up-
take constitutes an act of societal solidarity can explain social gradients
in vaccination intention. Experimental research on altruism already
indicates that vaccine messaging, which emphasizes that the individual
decision affects the wellbeing of vulnerable groups (i.e., a solidarity
belief), might increase vaccination uptake (Cucciniello et al., 2021). The
fourth mechanism refers to the perceived burden of COVID-19 policies.
Research indicates that COVID-19 policies (e.g., school closures or
mandatory mask wearing) have different effects on individuals from
different parts of the social strata (e.g., Engzell et al., 2021; Hearne &
Nino, 2021; Papageorge et al., 2021). Thus, perceived burdens
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associated with the COVID-19 pandemic (i.e., subjective burdens asso-
ciated with mandatory mask wearing and school/university closures)
could help explain social gradients in COVID-19 vaccination intention.

Employing a cross-sectional Germany-wide survey (N = 4079;
CAWI/CATI interviews between March and July 2021) with graduates
from the academic track of upper secondary education in Germany en-
ables us to deliver new insights on motives and social disparities in
vaccination intentions among adolescents. As we explicate potential
pathways through which social gradients in vaccination intention
emerge, our study provides important results for policy makers. More-
over, as COVID-19 vaccines decrease the likelihood of severe disease
processes (e.g., Antonelli et al., 2021), research on vaccination in-
tentions is of the utmost importance—even in a population that has low
mortality risks. Furthermore, given that vaccines decrease the trans-
ferability of COVID-19 (e.g., Harris et al., 2021; Levine-Tiefenbrun et al.,
2021), high vaccination rates reduce the infection pressure on vulner-
able groups within society. In a broader sense, our study also provides
results that have implications for stratification research, finding pro-
nounced differences by migration background in COVID-19-related
hospitalizations and intensive care unit admissions (e.g., Gustafsson,
San Sebastian, Fonseca-Rodriguez, & Connolly, 2022).

2. Methods
2.1. Data

The data for this study stem from a project called the BerO study. The
main aim of this project is to evaluate the effectiveness of an intensifi-
cation of job counseling for students in the academic school track (i.e.,
Gymnasium) in Germany. From this project, data from four survey
waves are already available, and the data were collected between
autumn 2019 and spring 2021. The study includes individuals who were
in their junior or senior year of high school in 2019. Students came from
214 schools across eight German federal states. In response to the
COVID-19 pandemic, the project team enriched the questionnaire by a
powerful COVID-19 module after survey wave 2 (spring 2020), which
was wavewise adjusted to the development of the pandemic. This study
uses data from survey wave four, which took place from March to July
2021 during the third wave of the pandemic. Fig. 1 gives an overview of
the timeline of the data collection.

For the fourth survey wave, 4817 individuals participated. From this
population, we use individuals with full information on all variables
employed in the statistical analysis. Due to the panel character, some
case exclusions occurred because individuals did not respond in survey
wave 3. However, some items from wave 3 are important for our
modeling, and therefore, we have to exclude some temporal non-
respondents. Our complete case analysis comprises 4079 cases. In the
appendix, we provide the results on a sample selection model. This
model suggests that only risk aversion, the missing information cate-
gories on the migration background and time preferences are statisti-
cally significantly associated with sample inclusion. Thus, these
variables should be included in every model to mitigate selection bias
(for further details, refer to Table A4 in the Online Appendix).

2.2. Measures

Vaccination intention: Answers to the following question constitute
the main outcome variable of this study: “What is the likelihood that you
will get vaccinated against COVID-19?” Respondents answered this
question on a scale ranging from 0 to 10. In the analysis, we coded in-
dividuals who had already been vaccinated (approximately 13.5% of the
sample) with a value of 10. As a robustness check, we exclude those
cases from the analysis. Nevertheless, this workaround does not yield
different results (see Table A3 in the Online Appendix).

Gender: We employ a binary variable indicating a male gender. Note
that this refers to the gender ascribed to individuals at birth.
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Fig. 1. Survey timeline of BerO wave four

Parental education: We employ a binary variable indicating whether
at least one parent holds a university degree. As these types of questions
constitute a source of missing information, we include a missing case
category for this variable.

Migration background: We employ three definitions of migration
backgrounds. The main analysis uses a binary variable indicating
whether a student him or herself immigrated to Germany or at least one
parent immigrated to Germany. A further alternative specifies the gen-
eration status. First-generation migrants are individuals who immi-
grated to Germany. Second-generation migrants comprise individuals
who were born in Germany but have at least one parent who immigrated
to Germany. A further variable indicates the region of origin of migrants
independent of their first- or second-generation migration status. In
some cases, the father’s and mother’s country of origin differ. For those
cases, we use the father’s information. For 20 students in the full sample,
their own country of origin and that of their parents differ. For those few
cases, we use the students’ country of origin.

Resources: We employ three resources. First, the main language
spoken at home, is a dummy variable that indicates whether the main
household language is not German. This variable approximates cultural
resources (e.g., Sullivan, 2001). Second, subjective household income
approximates financial resources. This variable measures on a five-point
scale whether individuals have either much less household income than
needed for a decent life (value 1) or much more than needed for a decent
life (value 5). This item was measured in survey wave 3 (fall/winter
2020). We are aware that objective measures would be preferable.
However, health research indicates that subjective measures of in-
dividuals’ socioeconomic position also carry predictive power when
researchers also condition objective measures (e.g., Prag, 2020). Third,
when investigating differences in vaccination intentions among genders
and among individuals with different migration backgrounds, we
employ parents’ education levels as a further proxy for the socioeco-
nomic position of high school students’ families. In addition to house-
hold income, parental education approximates other labor
market-related resources associated with social status and knowledge
about labor market-related processes (e.g., Mood, 2017).

COVID-19 infection exposure: We employ two different dummy vari-
ables. First, one indicates whether survey respondents had already had
COVID-19. Second, a variable indicates whether a family member had
already had COVID-19.

Solidarity belief: For solidarity, we rely on answers to the following
survey question: “Getting vaccinated against COVID-19 constitutes an
expression of societal solidarity. To what extent do you agree with this
statement?” Individuals answered this question on a scale ranging from
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Timeline of field work

2021

and COVID-19 infections in Germany.

0 to 10.

COVID-19 strain: We use two measures approximating the COVID-19
burden and rely on answers to the following question: “How much of a
burden have the following hygiene and distancing rules created for you
since March 2020? A: School or university closures; B: Mandatory mask
wearing”. Answers range from 1 “Very low” to 5 “Very strong”.

2.4. Covariates

Interpersonal trust: We use the KUSIV3 scale to measure interpersonal
trust (Bierlein et al., 2014). This scale consists of three items. Cronbach’s
alpha indicates a good internal validity of 0.74, and a principal
component analysis reveals that all questions load one factor (eigen-
value = 1.316).

Big Five personality traits: To account for personality traits in our
statistical analyses, we employ a short form of the Big Five inventory
(Goldberg, 1981; John et al., 1991). This short form is widely used in
many longstanding household panels (e.g., British Household Panel,
German Socio-Economic Panel, The Household, Income and Labour
Dynamics in Australia Survey) and it has been demonstrated to predict
social behavior. German short forms of the Big Five inventory appear to
be good proxies of the global personality structure of individuals
(Rammstedt & Danner, 2006).

Time preferences: To approximate time discounting preferences, we
employed a construct from rational choice sociology (Breen et al.,
2014). The employed measure asks young individuals, “If you were
offered three different jobs with different starting salaries, which one
would you take?” Individuals can choose between the following alter-
natives: First, a job with an average salary from the beginning onwards.
Second, a job with a low salary for the first two years and a high salary
after that period. Third, a job with a very low salary for the first four
years, then a very high salary later on. We employ a dummy variable
indicating individuals with myopic time preferences if they opt for the
first choice.

Self-efficacy: We use a ten-item scale originally developed by
Schwarzer and Jerusalem (1995) that was translated into 33 different
languages and is widely used in research. The Cronbach’s alpha in-
dicates a good internal validity of 0.82, and a confirmatory factor
analysis reveals that all questions approximate one latent construct
(eigenvalue = 3.157).

Grit: We rely on an eight-item scale originally developed by Duck-
worth et al. (2009), which was validated on a German sample (Schmidt,
Fleckenstein, Retelsdorf, Eskreis-Winkler, & Moller, 2019). The Cron-
bach’s alpha indicates a good internal validity of 0.78, and a factor
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Table 1
Sample description.
Mean SD

Outcome
Vaccination intention (0-10) 8.175 2.708
Social gradient
Male (1 vs. 0) 0.351
At least one parent with a university education (1 vs. 0) 0.555
Missing information 0.101
Migration background (1 vs. 0) 0.274
Missing information 0.023
Mechanisms

Language other than German as main household language (1 vs.0) ~ 0.096
Subjective household income

1 much less than one needs for a decent life 0.013

2 0.058

3 0.223

4 0.560

5 much more than one needs for a decent life 0.139

Missing information 0.008

Infected with COVID-19 themselves (1 vs. 0) 0.050

Family member infected with COVID-19 (1 vs. 0) 0.198
Solidarity belief (0-10) 7.148  2.884
Perceived burden of school closures (1-5) 3.510 1.170
Perceived burden of mask wearing (1-5) 2.595 1.354
Covariates

Interpersonal trust (1-5) 3.266  0.780
Self-efficacy (1-4) 2.915 0.402
Grit (1-5) 3.454 0.612
Myopic (1 vs. 0) 0.119

Big Five — Openness (1-7) 4.795 1.223
Big Five — Contentiousness (1-7) 5.199 1.025
Big Five — Extraversion (1-7) 4.771 1.381
Big Five — Agreeableness (1-7) 5.460 0.947
Big Five — Neuroticism (1-7) 4.273 1.241
Risk aversion (1-11) 6.617 2.164
Graduation cohort (1 vs. 0) 0.447

Overall life satisfaction (0-10) 6.637 2.079
N 4079

Data: Wave 4 of BerO study.

analysis presents a one-factor solution (eigenvalue = 2.592).

Risk aversion: To measure risk aversion, we rely on answers to the
following question: “Are you generally a person who is willing to take
risks or do you try to avoid taking risks?”” Answers range from 1 “not at
all willing to take risks” to 11 “very willing to take risks”. An

Table 2
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experimental validation study has shown that the single-item question
can predict individuals’ risk-taking behavior and, most importantly, that
the general risk question has higher predictive power than other survey
questions, such as the lottery question or domain-specific measures
(Dohmen et al., 2005).

Happiness: Supplementary analysis hints at happiness selection pre-
dicting vaccination intentions. Therefore, overall happiness constitutes
a valuable control variable. We employ the standard question (Veen-
hoven, 2012), “How satisfied are you with your life, all things consid-
ered?” The respondents answered this question on a scale from 0 to 10 (0
is “completely dissatisfied” and 10 is “completely satisfied™).

Graduation cohort: Our sample consists of two high school cohorts.
One cohort graduated in 2020, while the other graduated in 2021. Thus,
daily life routines between those cohorts differ because the 2020 cohort
had already started postsecondary education during the time of the field
work, while the 2021 cohort was mainly enrolled in school.

School fixed effects: To capture regional variation, all models use
school fixed effects. Although some individuals in the sample had
already left school, employing school fixed effects has the advantage of
capturing important differences in school discourses about vaccination
during the COVID-19 pandemic.

Table 1 provides an overview of all measures used and their distri-
butions in the employed sample of 4079 adolescents.

2.4. Statistical analyses

We analyze our cross-sectional data with multiple linear regressions.
In the first steps, however, we show the distribution of our main
outcome variable by subgroup and investigate social gradients in the
resources, COVID-19 infection exposure, solidarity beliefs and COVID-
19 burden in our sample. Next, the main analysis investigates whether
these factors can explain social disparities in vaccination intention.
Thus, we employ a mechanism-based approach to investigate potential
channels leading to social gradients in vaccination intention. The final
analyses focus in detail on different operationalizations of migration
history.

3. Results

Before presenting the social gradients in COVID-19 vaccination in-
tentions, we first present social disparities in cultural and economic

Social gradients in parental resources, COVID-19 infection exposure, solidarity belief and COVID-19 policy burden.

Gender (male vs. female)

Parental Education (university vs. nonuniversity)

Migration background (personal or parental
migration history vs. no migration history)

Panel A: Resources

0.010 (0.010)
0.118*** (0.027
0.044** (0.017) -

Foreign language
Subjective HH-income®
At least 1 parent with uni. educ.

—0.063*** (0.010)
0.372*** (0.027)

0.319*** (0.009)
—0.371** (0.028)
—0.141*** (0.018)

Panel B: COVID-19 infection exposures
Personal infection
Infection within family

—0.001 (0.007)
—0.025 (0.013)

—0.022** (0.007)
—0.031* (0.014)

0.036*** (0.008)
0.069*** (0.014)

Panel C: Solidarity belief 0.144 (0.095)

0.924*** (0.097)

—0.950*** (0.101)

Panel D: COVID-19 strain

Perceived burden of school closures —0.270*** (0.038)
Perceived burden of mask wearing —0.146*** (0.044)
N 4079 4079

—0.063 (0.040)
—0.378*** (0.046)

0.172%** (0.041)
0.309*** (0.047)
4079

*p < 0.05., **p < 0.01, ***p < 0.001; standard errors in parentheses.
@ This analysis excludes 32 cases because of missing information.
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resources (Panel A), COVID-19 infection exposure (Panel B), solidarity
beliefs (Panel C), and perceived burden of certain COVID-19-related
policies (Panel D). Table 2 reveals notable heterogeneity between so-
cial groups. Regarding gender, however, Panels A, B, and C do not reveal
substantial differences. It appears that males are slightly more likely
than females to have highly educated parents and to report higher
household incomes. In contrast, Panel D reveals that males perceive
lower burdens from COVID-19 policies than females.

Regarding parental education, Table 2 reveals substantial variation.
Panel A shows that students from highly educated backgrounds are less
likely to indicate a language other than German as their main household
language. Furthermore, individuals from highly educated backgrounds
report higher household incomes. Interestingly, Panel B reveals that
individuals with highly educated parents are less likely to report having
had a COVID-19 infection and or having had one within the family.
Panel C shows strong differences in solidarity beliefs. Individuals from
lower educated families agree less with the statement that vaccination
against the COVID-19 disease constitutes an act of societal solidarity.
Panel D also reveals that individuals from highly educated backgrounds
are less burdened by mandatory mask wearing.

Table 2 indicates substantial variation in resources, infections, soli-
darity, and COVID-19 burdens between individuals with and without a
migration background. Obviously, individuals with a migration back-
ground are more likely not to speak German at home. Furthermore,
Table 2 reveals that the socioeconomic position of migrant households
substantially differs from that of nonmigrants. Individuals with migra-
tion backgrounds are more likely to have lower educated parents and
more often state that their households cannot afford a decent living.
Panel B depicts striking differences in infection probabilities. Young
individuals with a migration background have a three and a half per-
centage point higher risk of being infected themselves (approximately
4% of natives report such an infection; approximately 7.5% of in-
dividuals with a migration background report such an infection) and a
seven percentage point higher risk of reporting a COVID-19 infection

Males
Females
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within the family (approximately 18% of natives report such an infec-
tion; approximately 25% of individuals with a migration background
report such an infection). Furthermore, substantial differences in the
belief that vaccination is an act of societal solidarity emerge (33% of
SD). Interestingly, Panel D shows that migrants appear to perceive more
burden associated with COVID-19-related policies such as school/uni-
versity closures and mask wearing.

Fig. 2 provides distributions of vaccination intention by gender,
parental education, and migration background. The upper left part of
Fig. 2 shows no differences between males and females in vaccination
intentions. In contrast, the upper right part of Fig. 2 shows substantial
differences in vaccination intentions by parental background. The solid
black line indicates that individuals with highly educated parents
compared to low-educated parents (gray solid line) are far more likely to
indicate a greater than 80% intention to be vaccinated. Answers of in-
dividuals with low-educated parents (gray solid line) strongly differ
from those of individuals with highly educated parents. The gray solid
line shows that the density of answers is far higher in the lower part of
the answer scale for individuals with low-educated parents. The lower
left part of Fig. 2 shows differences by migration status. Individuals with
no migration background have substantially higher vaccination in-
tentions, as indicated by the gray solid line, compared to individuals
with migration background.

Thus far, the results indicate substantially lower COVID-19 vacci-
nation intentions among individuals with lower educated parents and
migration backgrounds. Given the high safety and efficiency of current
COVID-19 vaccines and substantially higher infection risks and higher
COVID-19 strains among individuals of lower social origin and with
migration backgrounds, social gaps in potential COVID-19 vaccine up-
take constitute a somewhat surprising finding.

Next, we scrutinize whether the factors depicted in Table 2 can
explain differences in vaccination intentions between social groups. We
present the results of this workaround in Table 3. Panel A shows dif-
ferences between genders, Panel B shows differences between

High Parental Education
Low Parental Education

Vaccination Intention

Migration Background
No Migration Background \

T
0 5 10
Vaccination Intention

Vaccination Intention

Fig. 2. Overall distribution of vaccination intentions (gray solid line) and distribution by gender, migration and parental background (kernel density estimations).
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Table 3
Social gradients and mechanisms of vaccination intentions.
1) raw 2 3 () ®
+ resources + infection + solidarity belief + COVID-19 strain
Panel A
Males 0.101 0.092 0.091 0.000 0.006
(0.096) (0.095) (0.095) (0.073) (0.073)
Covariates v v v v v
Adj. R? 0.118 0.136 0.137 0.493 0.500
Panel B
At least 1 parent with uni. educ. 0.438%*** 0.371%** 0.365%** 0.042 0.011
(0.095) (0.095) (0.095) (0.073) (0.073)
Covariates v v v v v
Adj. R? 0.125 0.136 0.137 0.493 0.500
Panel C
Migration background —0.912%** —0.569%** —0.562%** —0.345%** —0.350%**
(0.100) (0.110) (0.110) (0.085) (0.084)
Covariates v v v v v
Adj. R? 0.114 0.135 0.136 0.492 0.499
N observations 4079 4079 4079 4079 4079

Note: Results from linear regressions. *p < 0.05, **p < 0.01, ***p < 0.001; standard errors in parentheses. Refer to Table Ala to Alc in the Online Appendix for full

regression results.

Control variables: Graduation cohort, happiness, interpersonal trust, school fixed effects, Big Five personality traits, self-efficacy, grit, risk aversion, time preferences.

(1) Raw includes control variables only.

(2) Resources include control variables, dummy variable of foreign language as main household language, subjective household income (1-5), and a dummy variable
indicating at least one parent with a university education. Note, however, that Panel B does not include parental education as a resource.

(3) Infection includes control variables, resources, a dummy indicating a personal infection, and a dummy indicating an infection within the family.

(4) Solidarity belief includes control variables, resources, infections, and an indicator for solidarity belief (0-10).

(5) The COVID-19 burden includes control variables, resources, infections, solidarity belief, and a variable indicating the perceived burden of school closures (1-5) and

mask wearing (1-5).

individuals by parental education, and Panel C depicts differences be-
tween individuals with and without migration backgrounds.

Panel A shows almost no differences between males and females. The
first column of Table 3 shows a one percentage point difference, which is
statistically insignificant. This small difference vanishes when we con-
dition on resources, infections, and solidarity belief. Thus, the small
gender difference is mainly explained by small differences in solidarity
beliefs between the genders.

Panel B of Table 3 shows differences by parental education. The first
column indicates that individuals from highly educated parents have 4%
(i.e., 16% of SD) higher vaccination intentions. While differences in
resources and infection risks only slightly explain variation between
both groups, disparities in solidarity beliefs explain almost the entirety
of differences in vaccination intentions between individuals from highly
and less educated backgrounds.

Panel C of Table 3 shows differences by migration background. The
first column indicates substantial differences between individuals with
and without migration backgrounds. Individuals with migration back-
grounds have an average vaccination intention that is nine percentage
points (33% of SD) lower than that of individuals with no migration
background. Roughly one-third of this gap can be explained by differ-
ences in the socioeconomic position of migrant families. While in-
fections do not lower the intention gap, differences in solidarity belief
explain almost an additional third of the migration gap in vaccination
intentions. The last column of Panel C shows that perceived COVID-19
burden does not reduce the gap. Interestingly, infections and the
COVID-19 burden do not contribute to closing the migration gap in
COVID-19 vaccination intentions, although individuals with a migration
background are more likely to report (personal or familial) infections
and higher burdens associated with school/university closures and mask
wearing.

As substantial differences between individuals with and without
migration backgrounds occur, Table 4 shows results that further
differentiate between certain migrant groups. Panel A contrasts vacci-
nation intentions between German-born individuals without migration
experience (reference group), individuals who themselves migrated to

Germany (first generation), and individuals who were born in Germany
but have at least one parent who migrated to Germany (second gener-
ation). Panel B takes the region of origin into account while not
discriminating between generation statuses.

Panel A reveals that first-generation migrants have higher vaccina-
tion intentions than second-generation migrants. Interestingly, differ-
ences between individuals without a migration background and first-
generation migrants can be explained by the socioeconomic position
of households. For second-generation migrants, the socioeconomic po-
sition of the household explains approximately 35% of the gap in
COVID-19 vaccination intention. Differences in solidarity beliefs explain
a slightly larger part (approximately 40%) of the intention gap. Thus, in
our sample, the explanatory power of solidarity beliefs appears more
important among second-generation migrants, while the socioeconomic
position of households explains almost the entirety of the gap between
first-generation migrants and natives. Moreover, the results on genera-
tion status emphasize the importance of differentiating between
different migrant groups.

Panel B of Table 4 shows major variation in vaccination intentions by
region of origin. While individuals with an Asian (—0.044; 1.62% of SD),
American (—0.307; 11.34% of SD) or Western, Middle or Northern Eu-
ropean (—0.124; 4.58% of SD) background have similar COVID-19
vaccination intentions as individuals without a migration background,
differences between natives and individuals with an African (—0.810;
29.91% of SD) or Eastern European (—0.584; 21.57% of SD) background
are moderate. However, differences between natives and individuals
with a Southern European (—1.131; 41.77% of SD), potential forced
migration (—1.470; 54.28% of SD), Turkish (—1.511; 55.78% of SD),
Balkan (1.660; 61.30% of SD), or Russian (—1.741; 64.29% of SD)
background are substantial. Furthermore, the results suggest that the
resource and belief mechanism explain substantial parts of the differ-
ences between natives and different migrant groups. The explanatory
power of the model thereby varies between 36 and 78%. In sum, Table 4
reveals great heterogeneity in COVID-19 vaccination intention by region
of origin, ranging from zero differences to stark differences, thereby
stressing the importance of fine-grained analyses of migrant gaps in
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Table 4
Detailed migration background and mechanisms.
(1) raw 2 (©)) “4) 5) Reduction in %
-+ resources + infection + solidarity belief + COVID-19 strain

Panel A

Migration background (ref. none)

First generation —0.614** —0.158 —0.164 —0.139 —0.139 78%
(0.215) (0.226) (0.226) (0.174) (0.172)

Second generation —0.967*** —0.627%** —0.618%** —0.374%** —0.379%** 61%
(0.106) (0.114) (0.114) (0.087) (0.087)

Covariates v v v v v

Adj. R? 0.115 0.136 0.136 0.492 0.499

N observations 4079 4079 4079 4079 4079

Panel B

Migration background (ref. none)

Turkey —1.511%** —1.121%** —1.102%** —0.797%** —0.756%*** 50%
(0.218) (0.224) (0.225) (0.173) (0.172)

Former Yugoslavia —1.660%** —1.254%*** —1.220%** —0.788** —0.761** 64%

& Albania (0.309) (0.315) (0.315) (0.242) (0.241)

Russia and Former —1.741%** —1.273%** —1.272%** —0.814%** —0.807*** 64%

Soviet Parts (0.220) (0.230) (0.230) (0.177) (0.176)

Southern Europe —1.131%** —0.911%* —0.914** —0.447 —0.460 59%
(0.335) (0.333) (0.333) (0.256) (0.254)

Eastern Europe —0.584** —0.347 —0.345 —0.166 —0.175 70%
(0.201) (0.202) (0.202) (0.155) (0.154)

W./Mid./N. Europe —0.124 —0.044 —0.051 —0.090 —0.093 -
(0.233) (0.232) (0.232) (0.178) (0.177)

Afghanistan/Syria/Iraq —1.470%** —0.963** —0.938%* —0.527* —0.525* 64%
(0.320) (0.325) (0.325) (0.250) (0.249)

Asia —0.044 0.458 0.450 0.260 0.231 -
(0.272) (0.280) (0.280) (0.215) (0.214)

Africa —0.810* —0.651* —0.640* —0.522* —0.519* 36%
(0.323) (0.321) (0.321) (0.247) (0.245)

Americas —0.307 —0.207 —0.202 0.049 —0.058 -
(0.341) (0.340) (0.340) (0.261) (0.260)

Residual 0.016 0.453 0.437 0.538 0.608 -
(0.873) (0.867) (0.867) (0.666) (0.661)

No information —0.045 0.452 0.442 0.263 0.279 -
(0.354) (0.369) (0.369) (0.283) (0.281)

Covariates v v v v v

Adj. R? 0.126 0.144 0.144 0.495 0.502

N observations 4079 4079 4079 4079 4079

Note: Results from linear regressions. *p < 0.05, **p < 0.01, ***p < 0.001; standard errors in parentheses. Refer to Table A2a and A2b in the Online Appendix for full

regression results.

Covariates: Graduation cohort, happiness, interpersonal trust, school fixed effects, Big Five personality traits, self-efficacy, grit, risk aversion, and time preferences.

(1) Raw includes covariates only.

(2) Resources include covariates, a dummy for foreign language as the main household language, subjective household income (1-5), and a dummy variable indicating
at least one parent having a university education. Note, however, that Panel B does not include parental education as a resource.

(3) Infection includes covariates, resources, a dummy indicating a personal infection, and a dummy indicating an infection within the family.

(4) Solidarity belief includes covariates, resources, infections, and an indicator for solidarity belief (0-10).

(5) The COVID-19 burden includes covariates, resources, infections, solidarity belief, and a variable indicating the perceived burden of school closures (1-5) and mask

wearing (1-5).
potential COVID-19 vaccine uptake.
4. Conclusion and discussion

This paper analyzed social disparities in vaccination intentions
among German high school graduates using a novel cross-sectional data
collection (March to July 2021) from 4079 individuals. We proposed a
sociological mechanism-based approach to explicate potential drivers of
vaccination intention gaps between social groups. Therefore, we
analyzed differences in cultural and economic resources, personal and
familial infections, solidarity beliefs, and perceived burdens associated
with COVID-19-related policies (i.e., mandatory mask wearing and
school/university closures). Our study revealed the following main
results:

In contrast to existing research, we do not find gender differences in
COVID-19 vaccination intentions. According to previous research
gender differences typically occur because health care workers tend to
be more hesitant towards COVID-19 vaccinations (e.g., Zintel et al.,

2022). Moreover, pregnancy, fertility intentions and breastfeeding (e.g.,
Galanis et al., 2021) play a role in vaccination hesitancy. As these factors
are mostly not relevant for female adolescents it appears plausible that
no gender differences were found.

Furthermore, we found that COVID-19 vaccination intentions differ
between individuals from different social origins. Vaccination intention
variation according to parental education strongly decreases when we
include the vaccination related solidarity belief. Thus, polarization in
solidarity according to social origin leads to differences in COVID-19
vaccination intentions.

In line with previous research (e.g., Nino et al., 2021; Raz et al.,
2021) we found pronounced differences in vaccination intentions be-
tween individuals of different migration backgrounds. Both the socio-
economic position of the household and solidarity beliefs are important
drivers of intention gaps, while exposure to COVID-19 infections and
perceived burdens associated with COVID-19-related policies cannot
explain differences between individuals with and without migration
backgrounds.
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As differences by migration status are pronounced, we further
differentiated the migration status. This workaround revealed that first
generation migrants have higher vaccination intentions than second-
generation migrants. Differences in the socioeconomic position of the
household explain almost 70% of the difference between natives and
first-generation migrants. While the household position also explains a
substantial part of the gap between second-generation migrants and
natives, differences in the vaccination related solidarity belief are more
important. A subgroup analysis moreover suggests that individuals with
an Asian, American and Middle, Northern or Western European back-
ground have similar vaccination intentions to natives and that in-
dividuals with an Eastern European and African background only
moderately differ from natives in their vaccination intentions. However,
compared to natives, individuals with a Southern European, potential
forced migration (Iraq, Afghanistan, and Syria), Turkish, Balkan or
Russian background differ substantially in their vaccination intentions.
Overall, the proposed modeling strategy explains substantial parts of
COVID-19 vaccination intention gaps across different cultural
backgrounds.

In addition to these social gradients, we found that solidarity beliefs
explain almost 40% of the variation in vaccination intentions against
COVID-19 among adolescents independent of general risk preferences,
personality, interpersonal trust and time preferences. Thus, an in-
dividual’s decision to be vaccinated is perceived to be an act done for the
common good in contrast to purely a self-interested action. This area of
conflict in individuals’ decision-making needs further investigation in
future work that is able to directly test the predictive power of self-
interest and common good orientations in vaccination uptake.

Moreover, our results suggest a substantial polarization in solidarity
beliefs within society. As the analysis by migration background revealed
that the explanatory power of solidarity beliefs appears more important
among second-generation migrants than among first-generation mi-
grants, subculture-related differences in solidarity beliefs might be
important drivers of vaccination hesitancy. Therefore, public statements
that emphasize solidarity as the main motive for COVID-19 vaccination
may not motivate a substantial share of the young migrant population.
Note, however, that our measure of solidarity is not perfect. First, we
measured solidarity belief and vaccination intentions simultaneously.
Thus, post hoc rationalizations in addition to social desirability biases
might distort our conclusions. Second, as our questionnaire does not
include a measure of general altruism, we are not able to distinguish
between this latent trait and vaccination-related solidarity beliefs. Thus,
solidarity could be either socially and culturally biased or associated
with group-specific meanings. However, even if not perfectly measured,
our employed construct discriminates among social groups quite well.

Moreover, from a rational point of view, it is surprising that exposure
to COVID-19 infections hardly affects our outcome because Heffetz and
Guy (2021) show for the US that perceived individual infection risk
affects individuals’ health-protection behavior. However, a personal
and/or family members’ previous infection might lead to ambivalent
conclusions regarding one’s health protection behaviors.

A central limitation of our data is sample selection because we have
data only on high school students. One could argue that migrants and
individuals from lower social origins who are underrepresented at aca-
demic tracks of upper secondary education in Germany are positively
selected groups in terms of ability, motivation, career orientation or self-
esteem. Thus, the presented differences in vaccination gaps might
constitute a lower bound.

The cross-sectional data of our study constitute another limitation.
Further experimental and longitudinal studies are needed to validate our
results. However, data on vaccination are scant, and our proposed
modeling accounts for very important confounders such as personality
traits (Big Five, self-efficacy, and grit), time and risk preferences and
interpersonal trust. Thus, the presented findings have important policy
implications.

Interestingly, although our data indicate higher COVID-19 infection
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risks and perceived burdens induced by school closures and mandatory
mask wearing for individuals with lower educated parents and migra-
tion backgrounds, these factors do not contribute to social gradients in
vaccination intentions. Thus, policy makers should increase efforts to
cast light on the potential individual costs of COVID-19 infections and
learning loss. Motivating young adults could be in particular promising
as children’s vaccination uptake could motivate parental vaccination
decisions.

Our results mainly suggest that targeted policies are needed that take
polarizations in solidarity beliefs and cultural and socioeconomic re-
sources of individuals into account to increase intention to be vaccinated
against COVID-19. Thus, mainly focusing on a solidarity narrative will
not motivate a significant share of young individuals to be vaccinated
against COVID-19. Against this background, closings of sport clubs,
discos and bars might even inhibit greater increasing vaccination rates
among young individuals with low levels of solidarity beliefs because
reducing social contact might constitute a disincentive for this particular
group. Simultaneously, during the fourth COVID-19 wave in Germany,
an increasing number of universities applied stricter contact rules and
allowed only recovered or vaccinated individuals in person access to
campuses. As migrants and individuals from low social origins are more
likely to be unvaccinated, such policies have the potential to exacerbate
existing inequalities in educational opportunities.

CRedit author statement

Alexander Patzina: Conceptualization, Formal analysis, Writing,
Visualization. Hans Dietrich: Conceptualization, Writing.

Funding statement
No funding applies.
Ethical statement

The fieldwork for this study has been approved from the ethic
council of the university of Bamberg.

Declaration of competing interest
The Authors declare that there is no conflict of interest.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
0rg/10.1016/j.ssmph.2022.101054.

References

Al-Amer, R., Maneze, D., Everett, B., Montayre, J., Villarosa, A. R., Dwekat, E., &
Salamonson, Y. (2022). COVID-19 vaccination intention in the first year of the
pandemic: A systematic review. Journal of Clinical Nursing, 31(1-2), 62-86.

Andrade, G. (2021). Covid-19 vaccine hesitancy, conspiracist beliefs, paranoid ideation
and perceived ethnic discrimination in a sample of University students in Venezuela.
Vaccine, 39(47), 6837-6842. https://doi.org/10.1016/j.vaccine.2021.10.037

Antonelli, M., Penfold, R. S., Merino, J., Sudre, C. H., Molteni, E., Berry, S., ...
Steves, C. J. (2021). Risk factors and disease profile of post-vaccination SARS-CoV-2
infection in UK users of the COVID symptom study app: A prospective, community-

based, nested, case-control study. The Lancet Infectious Diseases (in press).

Beierlein, C., Kemper, C., Kovaleva, A. J., & Rammstedt, B. (2014). Interpersonales
Vertrauen (KUSIV3). Zusammenstellung sozialwissenschaftlicher Items und Skalen
(Z1S). https://doi.org/10.6102/zis37.

Breen, R., Van De Werfhorst, H. G., & Jaeger, M. M. (2014). Deciding under doubt: A
theory of risk aversion, time discounting preferences, and educational decision-
making. European Sociological Review, 30(2), 258-270.

Byrne, T., Patel, P., Shrotri, M., Beale, S., Michie, S., Butt, J., ... Collaborative, V. W.
(2021). Trends, patterns and psychological influences on COVID-19 vaccination
intention: Findings from a large prospective community cohort study in England and
Wales (Virus Watch). Vaccine, 39(48), 7108-7116. https://doi.org/10.1016/j.
vaccine.2021.09.066


https://doi.org/10.1016/j.ssmph.2022.101054
https://doi.org/10.1016/j.ssmph.2022.101054
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref2
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref2
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref2
https://doi.org/10.1016/j.vaccine.2021.10.037
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref4
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref4
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref4
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref4
https://doi.org/10.6102/zis37
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref6
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref6
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref6
https://doi.org/10.1016/j.vaccine.2021.09.066
https://doi.org/10.1016/j.vaccine.2021.09.066

A. Patzina and H. Dietrich

Coccia, M. (2022). Optimal levels of vaccination to reduce COVID-19 infected
individuals and deaths: A global analysis. Environmental Research, 204, 112314.

Corcoran, K. E., Scheitle, C. P., & DiGregorio, B. D. (2021). Christian nationalism and
COVID-19 vaccine hesitancy and uptake. Vaccine, 39(45), 6614-6621.

Cucciniello, M., Pin, P., Imre, B., Porumbescu, G. A., & Melegaro, A. (2021). Altruism and
vaccination intentions: Evidence from behavioral experiments. Social Science &
Medicine, 114195.

Davis, C. J., Golding, M., & McKay, R. (2021). Efficacy information influences intention
to take COVID-19 vaccine. British Journal of Health Psychology. https://doi.org/
10.1111/bjhp.12546

Dohmen, T. J., Falk, A., Huffman, D., Sunde, U., Schupp, J., & Wagner, G. G. (2005).
Individual risk attitudes: New evidence from a large, representative, experimentally-
validated survey.

Duckworth, A. L., Quinn, P. D., & Seligman, M. E. P. (2009). Positive predictors of
teacher effectiveness. The Journal of Positive Psychology, 4(6), 540-547. https://doi.
org/10.1080/17439760903157232

Eberhardt, J., & Ling, J. (2021). Predicting COVID-19 vaccination intention using
protection motivation theory and conspiracy beliefs. Vaccine, 39(42), 6269-6275.

Engzell, P., Frey, A., & Verhagen, M. D. (2021). Learning loss due to school closures
during the COVID-19 pandemic. Proceedings of the National Academy of Sciences, 118
an.

Galanis, P., Vraka, I., Siskou, O., Konstantakopoulou, O., Katsiroumpa, A., &
Kaitelidou, D. (2021). Predictors of COVID-19 vaccination uptake and reasons for
decline of vaccination: A systematic review. MedRxiv.

Goldberg, L. R. (1981). Language and individual differences: The search for universals in
personality lexicons. In L. Wheeler (Ed.), Review of personality and social psychology
(S. 141-165). Beverly Hills, CA: Sage.

Graeber, D., Schmidt-Petri, C., & Schroder, C. (2021). Attitudes on voluntary and
mandatory vaccination against COVID-19: Evidence from Germany. PLoS One, 16(5),
Article e0248372.

Griiner, S., & Kriiger, F. (2020). The intention to be vaccinated against COVID-19: Stated
preferences before vaccines were available. Applied Economics Letters, 1-5.

Gustafsson, P. E., San Sebastian, M., Fonseca-Rodriguez, O., & Connolly, A. M. F. (2022).
Inequitable impact of infection: Social gradients in severe COVID-19 outcomes
among all confirmed SARS-CoV-2 cases during the first pandemic wave in Sweden.
Journal of Epidemiology & Community Health, 76(3), 261-267. https://doi.org/
10.1136/jech-2021-216778

Harris, R. J., Hall, J. A., Zaidi, A., Andrews, N. J., Dunbar, J. K., & Dabrera, G. (2021).
Effect of vaccination on household transmission of SARS-CoV-2 in England. New
England Journal of Medicine, 385(8), 759-760.

Hearne, B. N., & Nino, M. D. (2021). Understanding how race, ethnicity, and gender
shape mask-wearing adherence during the COVID-19 pandemic: Evidence from the
COVID impact survey. Journal of Racial and Ethnic Health Disparities, 1-8.

Heffetz, O., & Guy, 1. (2021). Which beliefs? Behavior-predictive beliefs are inconsistent with
information-based beliefs:evidence from COVID-19, NBER working paper No. 29452.

Hill, P. L., Burrow, A. L., & Strecher, V. J. (2021). Sense of purpose in life predicts greater
willingness for COVID-19 vaccination. Social Science & Medicine, 284, 114193.

infas. (2021, August). Impfquote und Impfbereitschaft nach Bundesland und Alter [Press
release]. Retrieved from https://www.infas.de/service/presse/infas-pressemeldun
g/impfquote-und-impfbereitschaft-nach-bundesland-und-alter/.

Jacobi, C. J., & Vaidyanathan, B. (2021). Racial differences in anticipated COVID-19
vaccine acceptance among religious populations in the US. Vaccine, 39(43),
6351-6355.

John, O. P, Donahue, E. M., & Kentle, R. L. (1991). Big five inventory. Journal of
Personality and Social Psychology.

Kamal, A., Hodson, A., & Pearce, J. M. (2021). A rapid systematic review of factors
influencing COVID-19 vaccination uptake in minority ethnic groups in the UK.
Vaccines, 9(10), 1121.

Leng, A., Maitland, E., Wang, S., Nicholas, S., Liu, R., & Wang, J. (2021). Individual
preferences for COVID-19 vaccination in China. Vaccine, 39(2), 247-254.

Levine-Tiefenbrun, M., Yelin, I., Katz, R., Herzel, E., Golan, Z., Schreiber, L., ...
Kishony, R. (2021). Decreased SARS-CoV-2 viral load following vaccination.
medRxiv, 27(5), 790-792.

SSM - Population Health 17 (2022) 101054

Mood, C. (2017). More than money: Social class, income, and the intergenerational
persistence of advantage. Sociological Science, 4, 263-287.

Morgan, S. L., & Winship, C. (2015). Counterfactuals and causal inference. New York:
Cambridge University Press.

Motta, M. (2021). Can a COVID-19 vaccine live up to Americans’ expectations? A
conjoint analysis of how vaccine characteristics influence vaccination intentions.
Social Science & Medicine, 272, 113642.

Nicolo, M., Kawaguchi, E., Ghanem-Uzqueda, A., Kim, A. E., Soto, D., Deva, S., ...
Unger, J. B. (2021). Characteristics associated with COVID-19 vaccination status among
staff and faculty of a large, diverse University. Los Angeles: medRxiv.

Nino, M. D., Hearne, B. N., & Cai, T. (2021). Trajectories of COVID-19 vaccine intentions
among US adults: The role of race and ethnicity. SSM-population health.

Nohl, A., Afflerbach, C., Lurz, C., Brune, B., Ohmann, T., Weichert, V., ... Dudda, M.
(2021). Acceptance of COVID-19 vaccination among front-line health care workers:
A nationwide survey of Emergency medical services personnel from Germany.
Vaccines, 9(5), 424.

Papageorge, N. W., Zahn, M. V., Belot, M., Van den Broek-Altenburg, E., Choi, S.,
Jamison, J. C., & Tripodi, E. (2021). Socio-demographic factors associated with self-
protecting behavior during the Covid-19 pandemic. Journal of Population Economics,
34(2), 691-738.

Prag, P. (2020). Subjective socioeconomic status predicts self-rated health irrespective of
objective family socioeconomic background. Scandinavian Journal of Public Health,
48(7), 707-714.

Rammstedt, Beatrice, & Danner, Daniel (2006). Die Facettenstruktur des Big Five
Inventory (BFI). Diagnostica, 63(1), 70-84. https://doi.org/10.1026/0012-1924/
2000161

Raz, A., Keshet, Y., Popper-Giveon, A., & Karkabi, M. S. (2021). One size does not fit all:
Lessons from Israel’s Covid-19 vaccination drive and hesitancy. Vaccine, 39(30),
4027-4028. https://doi.org/10.1016/j.vaccine.2021.06.004

Rhodes, A., Hoq, M., Measey, M. A., & Danchin, M. (2021). Intention to vaccinate against
COVID-19 in Australia. The Lancet Infectious Diseases, 21(5), e110.

Ruiz, J. B., & Bell, R. A. (2021). Predictors of intention to vaccinate against COVID-19:
Results of a nationwide survey. Vaccine, 39(7), 1080-1086. https://doi.org/
10.1016/j.vaccine.2021.01.010

Sasaki, S., Saito, T., & Ohtake, F. (2022). Nudges for COVID-19 voluntary vaccination:
How to explain. Social Science & Medicine, 292, 114561.

Schmidt, F. T. C., Fleckenstein, J., Retelsdorf, J., Eskreis-Winkler, L., & Moller, J. (2019).
Measuring grit. A German validation and a domain-specific approach to grit.
European Journal of Psychological Assessment, 35(3), 436-447. https://doi.org/
10.1027/1015-5759/a000407. Advance online publication.

Scholz, N. (2021). Covid-19 vaccination campaigns: The public dimension. European
Parliamentary Research Service. Retrieved from https://www.europarl.europa.
eu/RegData/etudes/BRIE/2021/679063/EPRS_BRI(2021)679063_EN.pdf.

Schwarzer, R., & Jerusalem, M. (1995). Generalized self-efficacy scale. Measures in health
psychology: A user’s portfolio. Causal and control beliefs, 1(1), 35-37.

Sprengholz, P., Eitze, S., Felgendreff, L., Korn, L., & Betsch, C. (2021). Money is not
everything: Experimental evidence that payments do not increase willingness to be
vaccinated against COVID-19. Journal of Medical Ethics, 47(8), 547-548.

Sullivan, A. (2001). Cultural capital and educational attainment. Sociology, 35(4),
893-912.

Trent, M., Seale, H., Chughtai, A. A., Salmon, D., & MacIntyre, C. R. (2021). Trust in
government, intention to vaccinate and COVID-19 vaccine hesitancy: A comparative
survey of five large cities in the United States, United Kingdom, and Australia.
Vaccine (in press).

Veenhoven, R. (2012). Happiness: Also known as ‘life satisfaction’ and ‘subjective well-
being’. In K. C. Land, A. C. Michalos, & M. J. Sirgy (Eds.), Handbook of social
indicators and quality of life research (pp. 63-77). Dordrecht: Springer Publishers.

Zintel, S., Flock, C., Arbogast, A. L., Forster, A., von Wagner, C., & Sieverding, M. (2022).
Gender differences in the intention to get vaccinated against COVID-19: A systematic
review and meta-analysis. Journal of Public Health, 1-25.


http://refhub.elsevier.com/S2352-8273(22)00033-7/sref8
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref8
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref9
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref9
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref10
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref10
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref10
https://doi.org/10.1111/bjhp.12546
https://doi.org/10.1111/bjhp.12546
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref12
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref12
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref12
https://doi.org/10.1080/17439760903157232
https://doi.org/10.1080/17439760903157232
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref14
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref14
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref15
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref15
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref15
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref16
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref16
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref16
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref17
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref17
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref17
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref18
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref18
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref18
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref19
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref19
https://doi.org/10.1136/jech-2021-216778
https://doi.org/10.1136/jech-2021-216778
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref21
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref21
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref21
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref22
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref22
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref22
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref23
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref23
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref24
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref24
https://www.infas.de/service/presse/infas-pressemeldung/impfquote-und-impfbereitschaft-nach-bundesland-und-alter/
https://www.infas.de/service/presse/infas-pressemeldung/impfquote-und-impfbereitschaft-nach-bundesland-und-alter/
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref25
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref25
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref25
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref26
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref26
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref27
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref27
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref27
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref28
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref28
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref29
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref29
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref29
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref30
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref30
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref31
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref31
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref32
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref32
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref32
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref33
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref33
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref33
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref34
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref34
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref35
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref35
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref35
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref35
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref36
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref36
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref36
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref36
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref37
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref37
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref37
https://doi.org/10.1026/0012-1924/a000161
https://doi.org/10.1026/0012-1924/a000161
https://doi.org/10.1016/j.vaccine.2021.06.004
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref39
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref39
https://doi.org/10.1016/j.vaccine.2021.01.010
https://doi.org/10.1016/j.vaccine.2021.01.010
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref40
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref40
https://doi.org/10.1027/1015-5759/a000407
https://doi.org/10.1027/1015-5759/a000407
https://www.europarl.europa.eu/RegData/etudes/BRIE/2021/679063/EPRS_BRI(2021)679063_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/BRIE/2021/679063/EPRS_BRI(2021)679063_EN.pdf
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref43
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref43
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref44
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref44
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref44
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref45
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref45
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref46
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref46
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref46
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref46
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref47
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref47
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref47
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref48
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref48
http://refhub.elsevier.com/S2352-8273(22)00033-7/sref48

	The social gradient in COVID-19 vaccination intentions and the role of solidarity beliefs among adolescents
	1 Motivation
	2 Methods
	2.1 Data
	2.2 Measures
	2.4 Covariates
	2.4 Statistical analyses

	3 Results
	4 Conclusion and discussion
	CRedit author statement
	Funding statement
	Ethical statement
	Declaration of competing interest
	Appendix A Supplementary data
	References


