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Abstract
Vaccination is essential to control the COVID-19 pandemic. High vaccination willingness is a key for successful vaccination 
programs. This study assessed attitudes toward vaccination in Austrian adolescents and determined whether there are dif-
ferences in vaccination readiness regarding education status, gender and migration background. Two cross-sectional online 
surveys were conducted from March to July 2021 in apprentices and high school students. Willingness to receive COVID-19 
vaccination was rated on a 5-point scale. In total, n = 2006 (n = 1442 apprentices and n = 564 high school students) completed 
the survey. Willingness to receive COVID-19 vaccination was higher in students compared to apprentices (p < 0.001). Fur-
thermore, migration background (p = 0.023) and female gender (p = 0.001) were associated with lower vaccination willing-
ness. In conclusion, more efforts are required to improve confidence and willingness to vaccinate adolescents with lower 
educational levels, those with migrant backgrounds and females.

Implications and contribution

This study implicates that more efforts are required to 
improve willingness to vaccinate adolescents with lower 
educational achievements, those with migrant backgrounds 
and females. Public health campaigns are needed to ensure 
COVID-19 vaccination efforts also reach those who are cur-
rently uncertain or unwilling to get vaccinated.

Introduction

Recent publications reveal that the COVID-19 pandemic and 
public health responses to the spread of SARS-CoV-2 (e.g., 
social distancing, homeschooling, quarantine, isolation) are 
causing extraordinary psychological distress among adoles-
cents worldwide [1, 2]. As vaccination is the most effective 
method to mitigate the disease [3], vaccine willingness is a 
key for successful vaccination programs. This study aimed 

to assess attitudes toward vaccination in a national sample 
of Austrian adolescents and determine whether there are dif-
ferences in vaccination readiness regarding education status, 
gender and migration background.

Methods

Two cross-sectional surveys were conducted online using 
Research Electronic Data Capture (REDCap) from March 
29, 2021, to May 18, 2021, in apprentices and from June 19, 
2021, to July 2, 2021, in high school students.

Demographic data (gender, age, migration background) 
were collected. Willingness to receive COVID-19 vaccina-
tion was measured with a single-item question: “If there 
was the possibility to get vaccinated against the coronavi-
rus, would you do it?” rated on a 5-point scale from 1 = “no 
way” to 5 = “definitely”.

All data were analyzed using the IBM SPSS Statistics 
software version 26. Independent t tests and chi-squared 
tests were computed to analyze differences in sample char-
acteristics (age, gender, migration background). Univariate 
ANOVA was computed to analyze potential differences in 
vaccination readiness concerning group (apprentices vs. stu-
dents), gender (male vs. female) and migration background 
(yes vs. no). The vaccination willingness was the dependent 
variable, while group, gender, migration background, as well 
as their interaction, were included as independent variables. 
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Age was included as a covariate in the statistical model. The 
significance level was set at 0.05 (two-tailed).

Results

In total, n = 2006 [n = 1442 apprentices (53.5% 
females; 29.1% migration background, age: M = 18.19, 
SD = 2.30  years) and n = 564 high school students 
(79.6% females; 12.6% migration background, age: 
M = 16.34, SD = 1.33  years)] completed the survey. 
Gender (χ2(2) = 122.109, p < 0.001), migration back-
ground (χ2(1) = 59.982, p < 0.001), as well as age [T(1; 
1720.733) = 22.410; p < 0.001] were not distributed equally 
between those groups.

Willingness to receive COVID-19 vaccination was higher 
in students (M = 4.00, SD = 1.31) compared to apprentices 
(M = 3.16, SD = 1.50; (F(1) = 68.023, p < 0.001). In addition, 
53% of students and 28% of apprentices reported a definite 
willingness to get vaccinated; 7% of students and 22% of 
apprentices reported definite unwillingness to get vacci-
nated. Furthermore, migration background showed an effect 
on vaccination readiness (F(1) = 5.158, p = 0.023), with par-
ticipants with migration background reporting a lower will-
ingness to get vaccinated (M = 3.00, SD = 1.48) than those 
without migration background (M = 3.52, SD = 1.48). Higher 
vaccination willingness was observed in male (M = 3.50, 
SD = 1.49) compared to female (M = 3.33, SD = 1.50) ado-
lescents (F(1) = 10.703, p = 0.001).

No two-way interactions between group and gender, 
group and migration background, gender and migration 
background, as well as no three-way interaction between 
group, gender and migration background were observed (all 
p values ≥ 0.149).

Discussion

Although the COVID-19 course is significantly milder in 
adolescents than in adults, it is important to include ado-
lescents as targets for vaccination to protect other, more 
vulnerable populations and help mitigate the COVID-19 
pandemic [4]. Vaccination readiness and vaccine hesi-
tancy are key factors for vaccination coverage. However, 
there is scarce research addressing adolescent vaccina-
tion readiness. Brandt et  al. [5] assessed adolescents’ 
attitudes towards COVID-19 vaccination in the US in 
October 2020. They concluded that although 76% of their 
911 14- to 24-year-old respondents reported a willingness 
to get vaccinated, many had concerns about side effects, 
efficacy, and safety and would wait until they believed it 
was safe and recommended by experts. A study conducted 
in Canada in 664 16- to 21-year-olds conducted between 

November and December 2020 observed a vaccination 
willingness of 65.4%, with no difference by gender, age, 
but other sociodemographic characteristics, such as house-
hold income and parent education [6].

One major finding of our study was, that education sta-
tus affected adolescents’ willingness to receive vaccination, 
with high school students reporting higher willingness than 
apprentices of the same age. This is in line with results from 
Afifi et al. [6], as well as a review of 126 surveys by Lin et al. 
[7], showing lower vaccine acceptance among less-educated 
adults.

In addition to education level, our study revealed lower 
vaccination willingness in migrants. This is confirmed by the 
study conducted in the US, which also found that migration 
background was a predictor for vaccination unwillingness 
in adolescents [5].

Lastly, we found gender to influence vaccine acceptance, 
with male adolescents showing a higher willingness to vac-
cinate. Previous studies on gender and COVID-19 vaccine 
acceptance are inconclusive [7]. As summarized by Bono 
et al. [8], some studies support lower vaccination willingness 
by females, likely due to their higher fear of side effects.

Overall, the results of our study are reflected in obser-
vations from the research on adults. A systematic review 
and meta-analysis by Robinson et al. [9] revealed that being 
female, younger, of lower income or education level and 
having a migrant background impacted negatively on the 
intention to vaccinate.

While interpreting the results, the following limitations 
should be considered. First, the sample might not be rep-
resentative of all students and apprentices, i.e., concerning 
gender, migration background and region. Second, the stu-
dent sample was rather small. Third, vaccination willingness 
was assessed with a single item. Fourth, the question about 
the willingness to get vaccinated against COVID-19 was not 
further differentiated by COVID-19 vaccines.

As a conclusion from our findings, we suggest that ado-
lescents should be empowered in their health care auton-
omy [10] by providing youth-friendly materials that ensure 
adolescents feel informed and able to make important 
health decisions for themselves. More efforts are required 
to improve confidence and willingness to vaccinate ado-
lescents with lower educational achievements, those with 
migrant backgrounds and females. Public health campaigns 
are needed to ensure vaccination efforts also reach those 
who are currently uncertain or unwilling to get vaccinated.
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