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Birus baten pandemiaren erdian, populazioaren txertaketa orokorra 
bilakatu da talde-immunitatea lortu eta pandemia amaitzeko estrategiarik 
eraginkorrena. Horretarako, beharrezkoa da erresistentzia erakusten duten 
giza taldeak identifikatzea eta haien kezkei erantzun bat ematea. Gazteen 
artean, gazteenek eta ikasketa-maila baxueneko gurasoak dituztenek 
erakutsi dute txertoekiko erresistentzia handiena. Ezinbestekoa da gazteen 
erresistentziak kontuan hartzea kanpaina publikoak diseinatzeko garaian.

Pandemian zehar, behin baino gehiagotan ikertu 
da helduek txertoekiko zer-nolako jarrera duten, 
baina apenas egon da daturik gazte eta haurren 
iritziaz. Helduei galdetu zaie seme-alabak txer-
tatzeko asmoaren inguruan, baina ez da aztertu 
nerabeen beren iritzia. Eta bada adin-tarte zabal 
bat non, gurasoen zaintzapean izanik ere, iritzi 
propioa erakuts baitezakete eta erabakiaren par-
te izan. Beraz, garrantzitsua da haien iritzia azter-
tzea. Batez ere, haur eta nerabeen eskolaratzea 
eta txertaketa oso eztabaidatuak izan direlako 
pandemian zehar. Eta txertoak 16 urtetik behera-
ko gazteentzat beranduago baimendu izanak hu-
tsune bat sortu duelako immunizatutako popula-
zioan, eta talde-immunitatea lortzea eragotzi.

Gazteen iritzia berariaz aztertu denean, ikusi da 
% 68,3k txertatzeko asmoa zutela, % 15 zalantzan 
zeudela eta %  15ek ez zutela txertoa hartu nahi. 
Datuek txertoekiko jarrera orokor ona uzten dute 
agerian, helduen txertatzearen aldeko tasaren 
(% 70) oso antzekoa.

Adina eta gurasoen hezkuntza-maila

Gazteen iritzian ez dute generoaren araberako 
desberdintasunik ikusi, baina bai adinaren arabe-
rakoa: gazteenek dute txertoarekiko errezelorik 
handiena. Eta bigarren aldagai garrantzitsu bat 
nabarmendu da: gurasoen hezkuntza-mailak zu-

zenean eragiten du gazteen txertoarekiko iritzian. 
Guraso bietatik bakarrak ere unibertsitate-mai-
lako ikasketarik ez duten gazteek erakutsi dute 
errezelorik handiena. Ikasleek emandako datuen 
arabera, % 26k ez dute unibertsitate-mailako hez-
kuntza duen gurasorik, % 29,8k bakarra dute eta 
% 28,8k bi gurasoak.

Bestetik, gazteen % 15k aitortu dute gaitz kroniko 
bat duela —asma, alergia, arreta-defizitak eragin-
dako nahasmendua eta hiperaktibitatea, besteak 
beste—, eta horrek txertoekiko iritzia baldintza-
tzen ote duen jakin nahi izan da, talde zaurga-
rri moduan identifikatu izan baitira. Baina ez da 
desberdintasun esanguratsurik ikusi batzuen eta 
besteen artean. 

Beste ikerketa batzuen arabera, txertoen segurta-
suna, balizko albo-ondorioak eta beste pertsona 
batzuek txerto hori gehiago behar dutela pen-
tsatzea dira zalantza-eragilerik handienak txertoa 
hartzeari dagokionez. Txertoa jasotzearen aurrean 
zalantza erakutsi duten % 15 horiek dira informa-
zio-kanpaina publikoen itu nagusia, gerta baili-
teke txertoa hartzearen alde egitea informazio 
egokia emanez gero eta lasaitasuna transmitituz 
gero. 

Garrantzitsua da txertoa hartzeko errezelo han-
diena erakusten duten taldeak identifikatzea eta 
haien kezkei erantzun bat ematera bideratzea 
kontzientziazio-kanpaina publikoak.

Gazteak eta COVID-19aren 
txertoarekiko jarrera: adinak 
eta gurasoen ikasketa-mailak 
baldintzatzen dute haien 
iritzia
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ABSTRACT: Widespread vaccination in pursuit of herd immunity has been recognized as the most prom-
ising approach to ending the global pandemic of coronavirus disease 19 (COVID-19). The vaccination of 
children and adolescents has been extensively debated and the first COVID-19 vaccine is now approved 
in European countries for children aged > 12 years of age. Our study investigates vaccination hesitancy 
in a cohort of German secondary school students. We assessed 903 students between age 9 and 20 in the 
period between 17 May 2021 and 30 June 2021. 68.3% (n = 617) reported intention to undergo COVID-19 
vaccination, while 7% (n = 62) did not want to receive the vaccine and 15% (n = 135) were not yet certain. Age 
and parental level of education influenced COVID-19 vaccine hesitancy. Children under the age of 16 as 
well as students whose parents had lower education levels showed significantly higher vaccine hesitancy.

Conclusion: Identifying subsets with higher vaccination hesitancy is important for targeting public infor-
mation campaigns in support of immunization.

What is Known:
• The willingness to receive COVID-19 vaccination among adults in Europe is about 70%, but data for chil-

dren and adolescents is lacking.
• The lack of immunization in younger cohorts represents a significant barrier to achieving herd immu-

nity, and also leaves children and adolescents vulnerable to acute and long-term morbidity from natural 
COVID-19 infections.

What is New:
• Intention-to-vaccinate among children and adolescents is high (~ 70%); conversely, vaccination hesitancy is 

low.
• Age and parental level of education influenced COVID-19 vaccine hesitancy among children and adolescents.
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1.  Introduction

Since the development of novel vaccines against coro-
navirus disease 19 (COVID-19), widespread vaccina-
tion in pursuit of herd immunity has become the most 
promising path to end the pandemic [1]. Most COVID-19  
vaccines are approved exclusively for adults. The 
BNT162b2 COVID-19 vaccine, produced by  BioNTech/
Pfizer, was initially approved for individuals over the 
age of 16 and this was expanded to those over 12 years 
old in June 2021, though the recommendations by the 
German vaccine regulating agency were more restric-
tive [2]. The lack of immunization in younger cohorts 
represents a significant barrier to achieving herd im-
munity, and leaves children and adolescents vulner-
able to acute and long-term morbidity from natural 
COVID-19 infections [3]. While children represent a 
minority of severe disease courses and deaths in com-
parison to adults, they carry a significant burden of 
disease [4]. Children with underlying conditions and 
infants under 1 year of age are at risk for severe initial 
infection [4], and children of all ages, can develop mul-
ti-system inflammatory disease in children (MIS-C, 
also known as PIMS-TS), even after asymptomatic or 
pauci-symptomatic COVID-19 [5].

As trials demonstrating the safety and efficacy of 
COVID-19 vaccines in pediatric populations emerge, 
policy makers worldwide are embarking on cam-
paigns to vaccinate their youngest citizens, making 
the question of vaccine hesitancy in this group more 
relevant than ever. Germany, like other European 
governments, announced on 11 May 2021 that it in-
tends to offer vaccinations to 12- to 17-year olds by 
the end of the summer school break. Studies exam-
ining COVID-19 vaccination intention and hesitan-
cy in this context have focused on parental views, as 
parents and guardians generally make medical deci-
sions for minors under their care [6, 7]. However, the 
independent views of adolescents themselves have 
not been assessed, and this represents a significant 
informational void in the quest to vaccinate and pro-
tect pediatric populations.

In this study, we show that older children, those for 
whom the vaccine was approved from the initial 
launch, have higher rates of intention-to-vaccinate 
than younger ones. In addition, we observed that a 

lower parental educational level correlated to high-
er vaccine hesitancy. Conversely, children and ad-
olescents whose parents attained higher education 
levels were more likely to report that they intended 
to get the COVID-19 vaccine.

2.  Methods

2.1.  Study design

Data was collected at the final time point of the lon-
gitudinal Transmission Analytic COVID-19 (TRAC-
19) study, which explored SARS-CoV-2 infections 
and behavioral patterns in two secondary schools in 
Hannover, Germany [8]. Nine hundred thirteen stu-
dents participated in the TRAC-19 study between May 
17 and June 30, 2021, and 903 returned the question-
naires about vaccination hesitancy (Suppl. Table  1). 
In the context of the larger study, students provided 
nasal swap and blood sample, which were tested for 
SARS-CoV-2-specific antibodies by Elecsys® Anti-
SARS-CoV-2 (Roche) assay according to the manu-
facturer’s instruction. Venipuncture was completely 
optional; students could opt-out from blood sampling 
and still participate in the study.

Table 1
Logistic regression model for intention-to-vaccinate

Covariate OR 95% CI p-value

Sex

Male vs. female 1.07 0.74 1.55 0.72

Age

9-12 vs. 13-15 years 0.46 0.28 0.75   0.0005

9-12 vs. 16-19 years 0.29 0.15 0.54 < 0.0001

13-15 vs. 16-19 years 0.63 0.33 1.19   0.22

Chronic disease

No vs. yes 0.51 0.23 1.14   0.10

College-educated adults

No vs. one 0.42 0.25 0.72   0.0003

No vs. two 0.26 0.15 0.46 < 0.0001

One vs. two 0.61 0.33 1.11   0.13

OR, odds ratio; 95% CI, confidence interval.

InpAkta 00   (2023) 150-157

O
sa

su
n

 p
u

b
lik

oa



154

Students’ age and parental level of education influence COVID-19 vaccination hesitancy

The TRAC-19 study was approved by the institu-
tional review board (No. 9085_BO_S_2020) and 
complies with the Declaration of Helsinki. Study 
participation was voluntary and informed consent 
was obtained from participants and, in case of mi-
nors, their legal guardian.

3.  Statistics

Data are given as mean and standard deviation 
(SD) or numbers (n) and percentages (%). A mul-
tivariable logistic regression model was employed 
for vaccination hesitancy and was adjusted for 
multiple comparison with Šidák. For the analysis, 
two categories were built (yes vs. no/unsure). Co-
variates included general demographics (sex, age), 
chronic diseases, and parent’s educational level 
(one, two, or no adults with college education). 
Age groups were built according to the categories 
defined by federal vaccine recommendations: 9-12 
years, 13-15 years, and 16-19 years. P-values < 0.05 
were considered significant. Statistical analyses 
were performed using SAS 9.4 (SAS Institute Inc., 
USA).

4.  Results

A total of 903 students from grades 5 to 13 partic-
ipated in this study. The mean age was 14.6 years 
(SD  2.3), and 52.4% were female (Suppl. Table  2). 
Fifteen percent (n = 134) reported having a chronic 
disease, most commonly asthma, allergies, or at-
tention deficit hyperactivity disorder. Twenty-sev-
en percent (n = 246) had no college-educated adult 
living in their household, 29.8% (n = 269) had one, 
and 28.8% (n = 260) had two college-educated adults. 
Fourteen percent (n = 130) of students did not pro-
vide sufficient information to determine parental 
education level and were therefore not categorized 
in any of the three groups.

Three percent of students (n = 28) reported having 
had COVID-19 (confirmed by polymerase chain re-
action or antigen test). We detected SARS-CoV-2 
antibodies in 17 of these students and in another 11 
students that had not reported a previous positive 

test. Ten percent (n = 89) of students had already re-
ceived at least one vaccine dose with the majority 
(n = 80) being older than 16 years and thus eligible 
for the vaccine from the initial release (Fig. 1a). Nine 
students had received the vaccine despite being be-
low the age of eligibility at the time. Twenty-six of 
these early vaccinees reported having a chronic dis-
ease, accounting for 19.1% (26/136) of all students 
with chronic diseases.

A total of 903 students (99%) answered the ques-
tionnaire about vaccination hesitancy. In addition 
to those already vaccinated, 68.3% (n = 617) report-
ed their intent to undergo COVID-19 vaccination 
(Fig. 1a). Seven percent (n = 62) did not want to re-
ceive the vaccine and 15% (n = 135) were still uncer-
tain.

We performed a mixed model analysis to iden-
tify factors that influence students’ intention to 
receive the vaccine (Table 1). We observed no sex 
difference but found differences between the age 
groups. Older students (age 13-19) showed signif-
icantly higher intention-to-vaccinate compared to 
the younger age group (Fig. 1b, Table 1). Notably, 
most of the students already vaccinated were ad-
olescents (age 16-19). Students who declined vac-
cination or were uncertain were likely to belong 
to the younger age groups (Fig.  1b). To explore 
the influence of parental education on students’ 
vaccine preferences, we included the educational 
status of adults living in the same household, pre-
sumably parents or guardians, in the model. Vac-
cination hesitancy was higher in households with 
no college- educated adults than in those with one 
or two college- educated adults (Table  1, Suppl. 
Table 3). We did not find a significant difference in 
students’ intention-to-vaccinate between healthy 
individuals and those reporting chronic condi-
tion.

5.  Discussion

Widespread vaccination is indispensable to ending 
the pandemic spread of COVID-19 [1]. As data on 
children and adolescents is lacking, we assessed 
vaccination willingness or hesitancy among a co-
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hort of 903 students in May and June 2021, shor tly 
after vaccine access was expanded to include ado-
lescents. Overall, the intention- to-vaccinate was 
high in our cohort of students, mirroring data from 
adults in Europe showing similar vaccine accept-
ance [9].

The vaccination of children and adolescents has 
been hotly debated, especially in the context of 
in-person learning. While the European Medi-
cines Agency has already approved the BNT162b2 
vaccine for children over 12 years of age in May 28, 
the Standing Committee on Vaccination (STIKO) 
in Germany has offered more restrictive only for 
those at high risk for severe COVID-19 [2], and fi-
nally extending the recommendation for all peo-
ple aged 12 years or above in August 19. This dis-
crepancy likely contributed to the age difference 
in vaccination hesitancy we observed, as access to 
vaccination may have affected willingness. Those 
students whose age placed them squarely in the 

eligible range according to the initial approval for 
BNT162b2 were more likely to report an inten-
tion to receive the vaccine. Indeed, nearly a third 
of students in this category had already received 
the first dose. Students in the 12-16 age group, 
for whom a vaccination was recommended by the 
STIKO only in the case of chronic illness during 
the study period, had higher rates of vaccine hes-
itancy, suggesting that timing of recommenda-
tions and the discrepancy between European and 
national guidelines may have influenced this co-
hort. Even though the STIKO vaccination guide-
lines changed only for children aged 12-16 years 
with a chronic condition during the observation 
period, this remains an important limitation to 
this study. Vaccination hesitancy is often highest 
in the initial phase of vaccination campaigns and 
may diminish as time goes on, and widespread 
vaccination contributes to an aura of normalcy 
around the newly introduced substance [10].

Figure 1.  COVID-19 vaccination hesitancy. The intention to undergo COVID-19 vaccination for all students a and by age 
groups for those not vaccinated yet and students already vaccinated (b)
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In our cohort, intention-to-vaccinate was higher 
in children and adolescents from households with 
college-educated caregivers. This is consistent 
with data showing that an educational level below 
a bachelor’s degree predicted hesitancy towards 
routine childhood vaccinations and annual influ-
enza vaccines [11].  Brandstetter et al. suggest that 
parental educational level influences parents’ in-
tention-to-vaccinate their children against COV-
ID-19. However, this study only surveyed parents 
of younger children (1 to 5 years of age) examining 
a context in which health care choices are presum-
ably predicated on parental preferences alone, and 
thus did not address the views of minor patients 
themselves  [12]. We sought to examine an age 
group that, while still under the legal custody of 
parents or guardians, is likely to participate in de-
cision-making around their own medical care and 
whose viewpoints and intentions are thus highly 
relevant. It is important to note, however, that Ger-
man law, like in most European countries, requires 
parental consent for vaccination in individuals un-
der the age of 18 years. While this limits the agen-
cy of minors to some extent, a German court ruled 
that minors may receive a COVID-19 vaccination 
even against the wishes of one parent, provided the 
vaccination is in accordance with STIKO guidelines 
and the minor and the other parent agrees to vacci-
nation [13]. It is interesting to note in the context of 
Brandstetter et al. [12] that parental education level 
seems to affect not only parents’ attitude towards 
COVID-19 vaccines, but also that of their offspring.

Importantly, 15% of our cohort was still uncertain 
about receiving a COVID-19 vaccine. This hesitant but 
likely convincible subset is the most relevant target 
group of public information campaigns in support of 
immunization. While our study did not explore the 
reasons underlying the reported uncertainty, previ-
ous studies suggest that vaccination safety, concerns 
over side effects, and believing others in greater need 
of the vaccine may play a role [7, 14].

6.  Conclusion

Overall, we report high levels of vaccine willingness, 
although younger age and lower parental educa-

tion levels correlated with higher vaccine hesitancy. 
Identifying subsets with a higher vaccination hesi-
tancy is important for the targeting of public infor-
mation campaigns in support of immunization and 
achieving herd immunity.
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