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Education Level and Attitudes to Vaccination in the General Population: An Analysis of Represen-
tative Surveys Conducted by the German Federal Centre for Health Education, 2012 to 2018

Vaccinations are a crucial tool in controlling the current pan-
demic. In view of this it is all the more remarkable that, in the
fourth quarter of 2020, the willingness of the population to be
vaccinated against COVID-19 varied between 55%—71% (repre-
sentative telephone surveys) and 48%—57% (online surveys) (1).
The psychological factors that have a positive influence on vac-
cine uptake include trust in vaccination, whereas weighing up
risks and benefits (“calculation”; “weighing up” in the following
article) has a negative effect (2). Earlier representative studies of
the German Federal Centre for Health Education (BZgA) have
found a more favorable attitude towards vaccination in persons
with a higher school-leaving qualification (www.bzga.de/for
schung/studien/abgeschlossene-studien/studien-ab-1997/impfen-
und-hygiene/). As education level is a key parameter for design-
ing vaccination campaigns (2), we will analyze the role of
education level in attitudes to vaccination and their association
with the factors “trust” and “weighing up.”

Method

In 2012, 2014, 2016, and 2018, the BZgA conducted represen-
tative telephone surveys on infection prevention and control in
the general population in Germany (4483, 4491, 5012, and 5054
participants; age 16-85 years). All used a dual frame design with
multistage random sampling in order to include persons who
were reachable exclusively by mobile telephone (www.bzga.de/
forschung/studien/abgeschlossene-studien/studien-ab-
1997/impfen-und-hygiene/). We used binary logistic multiple
regression models to analyze the data sets that were open access
in January 2021 (2012-2016; https://www.gesis.org/en/services/
finding-and-accessing-data/data-archive-service, search term
“infection prevention”, category “research data”) to study associ-
ations between “attitude to vaccination” on the one hand, and
“trust” and “weighing up” on the other. The models were adjusted
for “education level” and “sex/gender,” “age,” “children younger
than 16 years in household,” “migration background,” “occupa-
tional status,” and “medical occupation,” so as to consider con-
founding by additional sociodemographic factors. The interaction
term attitude to vaccination*education level was integrated, and
the analyses were additionally stratified by education level.

Results

Since 2012 the proportion of persons with a (somewhat) favor-
able attitude toward vaccination has increased in all groups, strat-
ified by education level. Only since 2018 has it dropped in
persons whose highest school leaving qualification was maxi-
mally a lower secondary school certificate (or equivalent) (Fig-
ure 1). Figure 2 shows the rates of agreement with (a) “trust” and
(b) “weighing up” in the 2016 survey (not assessed in 2012 and
2014) by education level and attitude to vaccination. The overall
existing association between favorable attitude to vaccination and
trust in vaccination was found in all groups, regardless of their
education level (interaction: Wald = 8.8, p =0.065). A different

pattern emerged for the association between attitude to vacci-
nation and “weighing up”, which was moderated by education
level (significant interaction: Wald =95.7, p<0.001). In the
group with a lower secondary school leaving certificate, persons
with a favorable or undecided attitude to vaccination were more
likely to weigh up than persons who disapproved of vaccinations
(ORs =4.78 and 2.79, 95% confidence interval [2.9; 7.8 and 1.7,
4.7]). In those with a higher education level, an inverse pattern
was observed: Persons with a favorable attitude towards vacci-
nation reported weighing up benefits and risks less often than
persons objecting to vaccinations (intermediate secondary school
leaving certificate: OR = 0.34, [0.2; 0.8; upper secondary school
[’ Abitur”] or university degree: 0.35, [0.2; 0.7]).

Discussion

The analyses show that, up to 2018, rates of positive attitudes
towards vaccination in general increased in all groups, whatever
their education level. Furthermore, the association of such atti-
tudes with the vaccination determinants “trust” and “weighing
up” varied by education level. “Trust” was consistent with the
attitude valence in all status groups. The situation is more com-
plex for “weighing up.” In survey participants with a lower sec-
ondary school qualification, weighing up was accompanied by a
positive attitude towards vaccination, whereas in persons with a
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How would you describe your attitude towards vaccination in general?
(Somewhat) Favorable.

(Somewhat) Favorable attitude to vaccination in general in the general population
in Germany by education status: trends since 2012

Proportions of (somewhat) favorable responses (in % with 95% confidence inter-
vals); Data: (Source: see Methods section)

Deutsches Arzteblatt International | Dtsch Arztebl Int 2021; 118: 96-7



100%
90%
80% —
70% -
60%
50%
40%
30%
20%
10%
0%

Intermediate second-
ary school qualifi-
cation

Max. lower second-
a ary school qualifi-
cation (or equivalent)

Upper secondary
school qualification
(“Abitur”) or university
degree

Attitude toward vaccination... [ (somewhat) unfavorable
I undecided
I (somewhat) favorable

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Intermediate second-
ary school qualifi-
cation

Max. lower second-
b ary school qualifi-
cation (or equivalent)

Upper secondary
school qualification
(“Abitur”) or university
degree

Two determinants of vaccination related behavior—in the general population
in Germany in 2016, by education status and attitudes toward vaccination

a) Trust: | have complete trust in the safety of vaccinations.

b) Weighing up: If | consider getting vaccination or not, | carefully weigh up risks
and benefits.

Proportion of responses agreeing with the respective item (in % with 95% confi-
dence intervals); Data: (source see Methods section)

higher level certificate it was more likely to be associated with a
negative attitude towards vaccination. One reason for this inter-
action might be that people with a higher education level seek out
information more intensely, which increases the probability that
they find risk information (including from questionable, not
scientifically based sources). It remains to be determined whether
this pattern of frequent weighing up in higher education level and
negative attitude towards vaccination also exists in the 2018 sur-
vey, especially as the proportion of those weighing up while hav-
ing a negative attitude towards vaccination was higher (72% vs
56% in 2016). The generalizability to the COVID-19 situation
requires further research. A study from the United Kingdom
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showed that the general attitude towards vaccination had an indi-
rect effect on the intention to have the COVID-19 vaccine ([3]
and Julius Sim, personal communication, 30 January 2021).
Since the latter was also strongly influenced by the uptake of the
influenza vaccination before the COVID-19 pandemic (3),
habituated vaccination behavior is likely.

The results of our analyses therefore suggest employing target-
group adjusted communication strategies for SARS-CoV-2 vacci-
nations. Especially as its long-term risks are still uncertain, target
groups with a higher education level might benefit in particu-
lar—in addition to the emphasis on social norms and
pro-vaccination models (4)—from evidence-based information
about risks and benefits (e.g., fact boxes) (4). This would not only
meet the need for informed decisions, which is particularly pro-
nounced in this group, but may also increase trust thanks to the
transparency of the communication (4, 5).

Conclusion

In sum, it should be emphasized that transparent communication of
benefits and risks should be provided independent of recipients’
education level, especially as no evidence exists that the preference
for the communication of uncertainty regarding COVID-19 dep-
ends on education level (5). At the same time, such communication
is a challenge in persons with a higher education level and a
negative attitude toward vaccination, and instruments to support
weighing up (e.g., fact boxes [4]) may be effective.
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