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Determinants of university 
students’ COVID‑19 vaccination 
intentions and behavior
Markus Schäfer1*, Birgit Stark1, Antonia M. Werner2, Lina M. Mülder3, Sebastian Heller4, 
Jennifer L. Reichel4, Lisa Schwab5, Thomas Rigotti3,6, Manfred E. Beutel2, Perikles Simon5, 
Stephan Letzel4 & Pavel Dietz4

Vaccination hesitancy has been a major challenge for health authorities and societies during the 
COVID‑19 pandemic. The general determinants of vaccination intentions and behavior include 
sociodemographic and health‑related, psychological, and communication‑related factors, with 
varying relevance for different types of vaccinations, countries, and target groups. The predictors 
of university students’ COVID‑19 vaccination behavior have not been sufficiently studied. Using a 
German university as an example and based on an online survey of 1398 university students, we 
investigated factors related to (a) the likelihood of vaccination against COVID‑19 and (b) vaccination 
intention among those who had not been vaccinated by summer of 2021. Psychological factors 
showed high relevance. Field of study, trust in, and use of certain media and information channels 
were found to be important determinants of students’ vaccination decision. Our findings can help 
better understand university students’ vaccination behavior to develop and implement tailored 
strategies and campaigns.

Vaccinations are an important achievement of modern medicine, preventing several million deaths every year, 
including those from the ongoing COVID-19  pandemic1,2. Therefore, the World Health Organization (WHO) 
considers rapid access to effective vaccines as one of the most important aspects of global health and vaccination 
hesitancy as one of the leading global health  threats2,3. Vaccination hesitancy is defined as delayed acceptance or 
rejection of a vaccination despite its availability and  efficacy4,5. In terms of COVID-19, the resulting vaccination 
gaps have repeatedly posed great challenges to health authorities and societies around the  world6. Therefore, the 
identification and investigation of influencing factors that can shape vaccination decision are crucial not only 
from a scientific perspective but also from a public health management perspective.

Whether a person is willing to get vaccinated (against a certain disease) is not a stable trait but a context-spe-
cific state on a continuum. Therefore, actual vaccination behavior can vary depending on, for example, time and 
place, the type of vaccination and vaccine, the legal framework, individual access, time resources, and whether 
or not an appointment is  remembered4,5,7,8. Potential factors influencing vaccination intentions and behavior 
include sociodemographic factors, such as age, gender, education, and social  background9,10; health-related factors, 
such as the presence or absence of chronic  diseases11–13 or the health literacy of a  person14,15; psychological fac-
tors, such as trust in vaccination safety or the perception of risks and  barriers4,9,16–18; and communication-related 
factors, such as (general and topic-related) trust in and use of mass media and other information  channels19–27.

In the past, these factors showed varying relevance for different types of vaccinations, with differences also 
observed between countries and  regions4,5,7,8,16,28. For COVID-19 vaccination, the evidence is still inconsistent, 
and many questions remain open. Most international studies have tended to find that women are more vaccina-
tion hesitant than  men6,18,29,30. Different or no clear tendencies were found for age and formal  education6,18,29–31. 
In some studies, the presence of certain chronic diseases was associated with an increased intention to get 
vaccinated, but this was not reported for  others11,12. A comparatively clear trend emerged that, as with other 
vaccinations, confidence in the safety and effectiveness of  vaccination29,30,32 and the perception of COVID-19 as 
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a  risk6,32 tended to be positively associated with the intention to get vaccinated. Acceptance of and recent expe-
rience with other vaccinations were associated with a higher intention to get vaccinated against COVID-19 in 
some  cases6. Furthermore, some findings suggested that contact with misinformation was negatively associated 
with vaccination  intention27 and that those who were hesitant tended to report lower general media use, lower 
trust in and lower use of information from traditional mass media, authorities, and representatives of the health 
system, and higher trust in information from social media and alternative news  sources17,18,22.

During the COVID-19 pandemic, university students, as an active, young, and mobile subpopulation, have 
repeatedly come into the focus of pandemic  management33,34. Due to their age structure, their societal multi-
plier function, and their living and working conditions at colleges and universities, students are a particularly 
important target group for health prevention and promotion in  general35. Specifically, they are for COVID-
19 vaccination campaigns, given that international findings have shown that, for different countries, relevant 
proportions of the student subpopulation are skeptical or hesitant about whether they should get vaccinated 
against COVID-1932,36–39. However, it must also be taken into account in this context that, at least for as long as 
COVID-19 vaccines were in short supply, university students in general in many countries were not considered 
among the prioritized groups in vaccine distribution.

Preliminary studies on this target group have suggested that at least some of the general determinants of vac-
cination intentions and behaviors may also be relevant among university  students32,36–40. A study on students from 
universities in the Netherlands, Belgium, and Portugal revealed that confidence in the safety and effectiveness 
of vaccination, the perception of the disease as a risk, and the perception of a responsibility to protect others 
by getting vaccinated were positively associated with the intention to get vaccinated, whereas the perception of 
barriers and the weighing of benefits and risks of vaccination were negatively associated with the intention to 
get  vaccinated32. For Czech university students, trust in healthcare providers and the use of social media were 
identified to be positively and negatively related to the intention to vaccinate against COVID-19,  respectively38. 
In a US sample, a higher/lower trust in official information sources and news media regarding COVID-19 vac-
cines was associated with a higher/lower acceptance of vaccination, while no association was reported for trust in 
social media, family, and friends as news  sources37. For different countries, confidence in the efficacy and safety 
of other vaccinations and an actual previous vaccination against other infectious diseases were reported to be 
negatively related to COVID-19-vaccination  hesitancy37,39. According to a study from France, female students 
were more hesitant about vaccination than  males39. Conversely, other studies conducted in different countries 
and with different student subpopulations showed no gender differences in vaccination  intention36–38,40.

Although general findings are not entirely  consistent6,41, it can be further hypothesized that the field of study 
can also be an important factor for students’ vaccination  decision36,39,40. Due to their study-related proximity 
to the healthcare sector and the subject of infectious diseases and vaccinations, medical students may be more 
aware of the relevance of vaccination and probably more motivated to get vaccinated than students from other 
disciplines. Furthermore, due to possible practical activities in the health sector, medical students may also have 
better and earlier access to health professionals and COVID-19 vaccines than their fellow  students37. Neverthe-
less, empirical findings are inconsistent: while French healthcare students showed a higher intention to vaccinate 
than students from other  disciplines39, for university students in Italy, no differences between healthcare and 
non-healthcare students were  reported36.

Taken together, the predictors of university students’ COVID-19 vaccination intentions and behavior need 
further attention. Previous international research has produced mixed findings, and there is a lack of studies 
dealing with the interaction of different indicators with vaccination behavior (i.e., the behavior of having (not) 
taken vaccination against COVID-19 at least once with an approved vaccine), as reported intentions do not 
always translate into vaccination  uptake42. However, a better understanding is important to achieve a broader 
immunization of the target group by developing and implementing appropriate tailored measures. This immu-
nization among students has emerged as an important key to a functioning and healthy university life during the 
past months, given that without it, maintaining regular attendance during the COVID-19 pandemic repeatedly 
proved difficult at many universities, with far-reaching consequences for the mental well-being of  students43–45. 
Using the example of a large German university, the present study i) investigates how sociodemographic and study-
related, health-related, psychological, and communication-related factors were associated with (a) the likelihood 
of vaccination against COVID-19 among university students and (b) the vaccination intention among those 
who had not been vaccinated in summer of 2021. Our results may help to better understand the determinants 
of university students’ vaccination behavior to develop and implement tailored strategies and campaigns for the 
target group to reduce vaccination hesitancy among university students.

Methods
Study design, participants, and procedure. An online survey was conducted between June 21 and 
August 15, 2021 at the Johannes Gutenberg University Mainz, a large German comprehensive university (about 
31,500 students), with a full range of disciplines and subjects, located in the German mid-sized city Mainz (about 
210,000 inhabitants). Using the university’s central mailing list, all students of the university were invited to a 
cross-sectional online health survey in the summer term 2021 as part of an ongoing health promotion project 
among students  ("Healthy Campus Mainz"). To reduce a possible selection bias, we chose a mixed incentive 
strategy: A lottery of gift cards for a major international online shop and a local online food provider (total 
value: 500 €) served as the monetary incentive, and the announcement of a donation (1.000 €) to a local pediatric 
cancer center upon reaching a certain number of participants served as the non-monetary incentive. Reminder 
emails were sent twice. At the beginning of the online questionnaire, we explained the background and purpose 
of the study and informed the participants that participation would be anonymous and voluntary. Informed 
consent from all participants was obtained.



3

Vol.:(0123456789)

Scientific Reports |        (2022) 12:18067  | https://doi.org/10.1038/s41598-022-23044-9

www.nature.com/scientificreports/

Vaccination situation in Germany at the time of study. The academic year at most German uni-
versities is divided in two terms: a winter semester, which usually starts mid-October, and a summer semester, 
which starts mid-April. At the time of our survey, university classes were held exclusively online, with only 
a few exceptions possible (e.g., laboratory practical training). At this time, four vaccines against COVID-19 
were licensed in the European Union: mRNA vaccines from BioNtech/Pfizer and Moderna and vector vaccines 
from AstraZeneca and Johnson &  Johnson46. In Germany, people were initially vaccinated in specially created 
vaccination centers and by mobile vaccination teams. Eventually, doctors and hospitals were included in the 
vaccination  campaign44. The German campaign officially began on December 27,  202048. A staged procedure 
was used for vaccination prioritization because of the scarce vaccine  quantities49 and was adapted several times. 
The oldest citizens aged 80 and above were prioritized. Priority was also given to residents of nursing homes, 
staff of medical facilities, and people suffering from certain chronic  diseases49,50. Later, teachers, retail workers, 
members of the critical infrastructure, and generally people with precarious working and/or living conditions 
and/or an increased risk of exposure were also included in the  prioritization50. On June 7, 2021, the German 
federal government finally ended vaccination  prioritization51, making it possible for everyone over 18 years to 
get COVID-19 vaccination. However, German vaccine stocks remained in short supply for several more weeks, 
and vaccination appointments were not always immediately available.

Measures. Dependent variables. To assess their COVID-19 vaccination status, we asked a single question: 
“Have you already been vaccinated against COVID-19?” The respondents specified whether they had not been 
vaccinated (“no”), had been vaccinated once (“yes, once”), or had been vaccinated twice (“yes, twice”) with a 
COVID-19 vaccine. For analysis, we merged the last two response categories into a single response category for 
vaccination uptake, resulting in a binary variable (0 = no vaccination, 1 = at least one vaccination). For students 
who indicated that they had not been vaccinated, we further asked for their COVID-19 vaccination intention 
(“How likely is it that you will get vaccinated if you are offered vaccination against COVID-19?”). The respond-
ents specified their answers on a scale from 1 (“very unlikely”) to 11 (“very likely”).

Independent variables. Sociodemographic and study-related factors. The sociodemographic and study-
related information collected from the questionnaire included age (recorded in years as a continuous variable), 
gender (male, female, diverse, open), and field of study. For the latter, we provided the respondents with a list of 
all available subjects at the university (e.g., art history, dentistry, economics, journalism, law, meterology, musical 
science, physics, philosophie, psychology, theology, etc.; “Please select your (main) field of study from the list 
below. If you are studying more than one subject, please indicate the field you consider to be the main focus of 
your studies.”). For analyses, field of study was prepared as a binary variable, with medicine (1) and other fields 
of study (0) as binary options.

Health-related factors. General health status was assessed on a scale from 0 to 10 with one question: “If you 
rate the best conceivable state of health with 10 points and the worst conceivable with 0 points, how many points 
would you award your current state of health?”. We further measured general well-being using the German ver-
sion of the WHO-5 Well-Being Index (WHO-5)52, which asks respondents to rate how well each of five state-
ments applies to them when considering the last 14 days (“I have felt cheerful and in good spirits,” “I have felt 
calm and relaxed,” “I have felt active and vigorous,” “I woke up feeling fresh and rested,” and “My daily life has 
been filled with things that interest me”). Each item is scored from 0 (none of the time) to 5 (all of the time). 
The presence of a chronic disease or disability was asked two yes/no questions: “Have you been diagnosed with a 
chronic disease?” and “Have you been diagnosed with a disability?”. For analysis, we combined both answers into 
a single binary item (presence of a chronic disease or disability (yes = 1/no = 0).

We assessed health literacy with one item for each of the four dimensions (ability to search, understand, evalu-
ate, and apply health information) of the German health literacy  scale53. The questions were as follows: “How 
easy/difficult is it to…” (a) “…find information about symptoms of illness that affect you?”, (b) “…understand 
what to do in a medical emergency?”, (c) “…judge when you should see a health professional for a check-up?”, 
and (d) “…make decisions that will improve your health?”. Answers were recorded on a four-point scale from 
0 to 3 (3 = “very easy,” 2 = “fairly easy,” 1 = “fairly difficult,” 0 = “very difficult”), resulting in an overall summary 
index for health literacy from 0 to 12. A score of 12 indicates high health literacy, while a score of 0 suggests 
poor health literacy. Good health literacy is assumed in the range of 8 to 12, while a score of 4 and below is 
considered to be weak health literacy. General interest in common vaccinations was assessed by the question, 
“How important is it to you to have adequate vaccination protection against common diseases (e.g., mumps, 
measles, rubella, tetanus)?”. The participants indicated their answers on a bipolar five-point scale from 1 (“not 
important at all”) to 5 (“very important”).

Psychological factors. We measured the psychological determinants of vaccination using the short scale of 
the 5C  model4 adopted for COVID-19, which differentiates five dimensions of influence: confidence, compla-
cency, constraints, collective responsibility, and calculation. “Confidence” is defined as the level of trust in the 
effectiveness and safety of immunization. “Complacency” refers to the individually perceived risk of disease, 
“constraints” to the individually perceived structural barriers in everyday life, and the motivation to overcome 
them. “Collective responsibility” is the motivation to help protect others by getting vaccinated, “calculation” the 
extent of conscious evaluation of the benefits and risks of vaccination. The five items were as follows: “I am com-
pletely confident that vaccination against COVID-19 is safe” (confidence); “Vaccination is unnecessary because 
COVID-19 is not a major threat” (complacency); “Everyday stress prevents me from getting vaccinated against 
COVID-19” (constraints); “When everyone is vaccinated against COVID-19, I don’t have to get vaccinated, too” 



4

Vol:.(1234567890)

Scientific Reports |        (2022) 12:18067  | https://doi.org/10.1038/s41598-022-23044-9

www.nature.com/scientificreports/

(collective responsibility); and “When I think about getting vaccinated against COVID-19, I weigh the benefits 
and risks to make the best decision possible” (calculation). Each statement was rated on a seven-point scale 
(1 = “do not agree at all,” 7 = “fully agree”).

Communication-related factors. We assessed the general and COVID-19-specific trust in mass media and cer-
tain information channels, the intensity of general media use and COVID-19-related information seeking, and 
the use of certain information channels. General media trust and topic-specific media trust were measured with 
single questions (“In general terms, how much do you think the media in Germany can be trusted?”; “There is 
currently a lot of media coverage of the COVID-19 pandemic. How much can the media in Germany be trusted 
on this topic?”). For both items, the answers were graded on a five-point scale (1 = “not at all,” 5 = “completely”). 
On the same scale, general trust was recorded for specific media outlets, including their off- and online appear-
ances (e.g., public and private broadcasting, quality press, tabloid media, alternative media, social media, mes-
senger services, and video platforms). We further asked the participants to indicate, again on a five-point scale, 
their topic-related trust in certain information sources (e.g., German federal government, Robert Koch Institute 
(RKI; Germany’s national institute for disease control and prevention), WHO, medical staff, universities, scien-
tists, political parties, politicians, and common people) regarding COVID-19 (“How trustworthy are the follow-
ing sources with regard to the coronavirus topic?”; 1 = “not at all trustworthy,” 5 = “very trustworthy”).

Intensity of general media use (radio, TV, print media, and internet) and COVID-19 information seeking were 
recorded in days per week (0–7). The participants indicated whether they had used certain sources for informa-
tion on COVID-19 in the preceding year (e.g., interpersonal sources: family members, friends, colleagues, health 
professionals, mass media sources, and social media) through the following question: “Where have you gathered 
information on the coronavirus topic during the past 12 months?”. Multiple answers were possible. Subsequently, 
the participants who indicated they had used online sources were asked whether they had used certain online 
sources (e.g., websites of health professionals, journalistic online news media, COVID-19 warning app, blogs, 
social media, and video platforms). Again, multiple answers were possible. For analyses, the non-use of a certain 
source was coded low (0), and the use of a certain source was coded high (1).

Data analysis. Statistical analyses were conducted using the Statistical Package for the Social Sciences (IBM 
SPSS version 23). Descriptive statistics are presented as means (M) with standard deviations (SD) for continuous 
scaled variables and as numbers and percentages for non-continuous scaled variables.

For regression analyses, we used Cohen’s  f2 as an additional standardized measure of effect size, which can 
take on values between zero and an indefinitely large  number54,55. Values of 0.10 represent small, 0.25 medium, 
and 0.40 large effect sizes.

To predict students’ vaccination status by the summer term of 2021, we conducted a binary logistic regres-
sion. To predict vaccination intention among unvaccinated students, we conducted a multiple linear regression. 
A total of 1,438 students participated in the survey. Among these, 1398 indicated their vaccination status. The 
sample size varied between some independent variables because of the answering options, which also included 
the possibility of not providing information. For regression analyses, we decided to use listwise deletion. Thus, 
the final binary logistic regression model for vaccination status was based on a complete dataset of 1114 par-
ticipants. The final linear regression model for the vaccination intention of unvaccinated students was based on 
334 complete datasets.

We found no fundamental problems either regarding homoscedasticity, normality or linearity of relationship. 
To decide which variables to include in the regression models, we chose a mixed approach based on assumptions 
and background knowledge provided by the findings of previous research and empirical variable selection. Before 
binary logistic regression, preceding basic analyses using t-tests for the mean comparisons between vaccinated 
and unvaccinated students for continuous variables and Pearson’s chi-square test (χ2) for categorial variables were 
conducted for each independent variable. Only variables that showed significant differences between vaccinated 
and unvaccinated students (p < 0.05) in the basic comparisons were included in the main analysis. To decide 
which variables to include in the multiple linear regression, we conducted t-tests and ANOVA regarding the 
vaccination intention of unvaccinated students. We further calculated bivariate correlations between all metric 
variables and vaccination intention to see if they were statistically related. Again, only variables that showed 
significant differences or correlations in the basic analyses (p < 0.05) entered main analysis.

We provide a list of all items used for the present analyses and their specific questions and answering options, 
as well as an overview of the details of the basic analyses, in the supplementary material.

To avoid multicollinearity, we checked all selected independent variables for high correlations (r > 0.70). For 
the variables included in the binary logistic regression and the variables included in the multiple linear regres-
sion, this applied to the variables “trust in the federal government” and “trust in the state government” which 
were highly correlated (r = 0.76 / r = 0.80). We therefore decided to remove the second variable and to keep only 
“trust in the federal government” for main analyses.

The variance inflation factor (VIF), a measure of the degree of multicollinearity in a set of multiple regression 
variables, was calculated for all remaining variables entering main analysis. This value was less than 2 for most 
and less than 3.5 for all variables, indicating low to moderate multicollinearity, but no fundamental problems.

Ethics approval. The manuscript has been read and approved by all named authors. Approval to perform 
the study was given by the ethical committee of the Institute of Psychology of Johannes Gutenberg University 
(JGU) Mainz (application-number: 2021-JGU-psychEK-S017). The study was performed in accordance with 
the World Medical Association (WMA) Declaration of Helsinki on the ethical principles for medical research 
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involving human subjects and the Ethical Principles and Guidelines for the Protection of Human Subjects of 
Research by the American Psychological Association (APA). Our study did not involve an experimental design.

Results
Main analysis I: Vaccination status (all students). In the final sample (n = 1114), younger and female 
students were overrepresented in the participants in terms of the distribution of the sociodemographic charac-
teristics at the university and in the student body in Germany as a whole (Table 1). The latter reflects a tendency 
observed in other recent student health surveys at European  universities36,38,39. More than two-thirds (69.9%) of 
the students in the final sample had already received at least one dose of vaccination against COVID-19 in the 
summer semester of 2021, while about one-third (30.1%) had not been vaccinated against COVID-19.

The binary logistic regression model was statistically significant (χ2(44) = 276.33, p < 0.001, n = 1,114) and 
explained 31.1% of variance in university students’ vaccination status (Nagelkerke’s  R2 = 0.311), resulting in a large 
Cohen’s f effect size of  f2 = 0.45. The overall percentage of accuracy in classification was 71.8%, with a sensitivity 
of 73.7% and a specificity of 67.5%.

Of the variables entered into the regression model after basic analyses, nine contributed significantly to pre-
dicting COVID-19 vaccination behavior (Table 2). The relative likelihood for university students to be vaccinated 
by the summer term of 2021 was 2.13-fold when they were enrolled in medical school. By contrast, age, health 
literacy, and the relevance attributed to getting common vaccinations did not have a significant influence on the 
likelihood of being vaccinated. Vaccination was more likely in those who had greater confidence in the safety and 
effectiveness of COVID-19 vaccination. It was less likely the more the students weighed the pros and cons of a 
vaccination (calculation) and the more they perceived subjective barriers to vaccination (constraints). There was 
no significant association between the likelihood of vaccination and individual risk perception (complacency), 
the perception of a collective responsibility to get vaccinated, general and topic-specific media trust, or trust 
in specific traditional journalistic news sources, such as private and public broadcasting and national quality 
newspapers, including their respective online outlets. Conversely, stronger trust in social media as an information 
channel was associated with a higher and stronger trust in alternative news media and blogs with a lower relative 
likelihood for a COVID-19 vaccination. Topic-specific trust in the German federal government, political parties, 
and individual politicians, the WHO, the RKI, the national commission on vaccination, the national board of 
ethics, public health offices and hospitals were not significantly associated with the likeliness to be vaccinated 
in our model. Neither did the intensity of the general use of television, radio, print media, and online media. By 
contrast, topic-related trust in churches was positively associated with the likelihood of COVID-19 vaccination.

Neither the intensity of topic-related information seeking nor the topic-related use of offline mass media were 
significantly associated with the likelihood of vaccination. The same was true for the topic-related use of online 
news sites, video streaming, or audio streaming, social media, conversations and chats with (other) patients, or 
the use of the COVID-19 warning app. The likelihood of vaccination was 65.6% higher when students reported 
topic-related conversations and chats with health professionals and it was lower by 37.8% when students reported 
the topic-related use of video platforms like YouTube.

Main analysis II: Vaccination intention (unvaccinated students). Among the unvaccinated stu-
dents in the final sample (n = 334), 26.9% were male and 70.7% were female, 2.4% specified themselves as diverse 
or open. The sample was slightly younger (M = 22.9; SD = 3.5). The intention to get vaccinated among unvacci-
nated students proved to be high: more than two-thirds (67.8%) stated that it was “very likely” that they would 
get vaccinated if they were offered vaccination against COVID-19, while less than one in ten (7.8%) stated that 
this was “very unlikely” (M = 9.2; SD = 3.2).

The multiple linear regression model was statistically significant (F(42,291) = 21.32, p < 0.001, n = 334) and 
explained 71.9% of variance in unvaccinated university students’ intention to vaccinate (adjusted  R2 = 0.719), 
resulting in a large Cohen’s f effect size of  f2 = 2.56. Of the variables entered into the regression model after 
basic analyses, eight were significantly associated with unvaccinated university students’ COVID-19 vaccination 
intention (Table 3). Specifically, psychological factors and different shades of trust in information sources were 
associated with unvaccinated university students’ intention to consider vaccination against COVID-19. Regard-
ing the five dimensions of the 5C model, confidence in the safety and effectiveness of vaccination, perception of 
COVID-19 as a risk, and perception of vaccination as a collective responsibility were positively associated with 
the intention to vaccinate. No significant association was found in the weighing of risks and benefits and the 

Table 1.  Distribution of age and gender of all participants in the final sample, among students at the 
corresponding university, and in the student body in Germany.

Sample (N = 1,114) University (N = 31,194) Germany (N = 2.9 Mio.)

Age M = 23.5 M = 24.7 M = 23.4

Gender

male 24.3% 41.0% 50.2%

female 73.4% 59.0% 49.8%

diverse 0.9% – –

open 1.3% – –
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Table 2.  Associations of sociodemographic, study-related, psychological, health-related, and communication-
related factors with the likelihood of a vaccination against COVID-19 among university students in the 
summer of 2021. Binary logistic regression analysis. χ2(44) = 276.33, p < .001, n = 1,114; Nagelkerke  R2 = .311; 
Cohen’s  f2 = . 45. *p < .05; **p < .01; ***p < .001.

OR (95% CI) Wald p

Sociodemographic and study-related factors

Age 1.036 (0.994–1.080) 2.82 .093

Field of study (with medicine coded high) 2.125 (1.230–3.672) 7.30** .007

Health-related factors

Health literacy 0.989 (0.918–1.066) 0.08 .779

Global interest in common vaccinations 1.017 (0.824–1.256) 0.03 .873

Psychological factors

Confidence 1.424 (1.239–1.638) 24.65***  < .001

Complacency 0.966 (0.784–1.190) 0.11 .744

Constraints 0.618 (0.521–0.733) 30.65***  < .001

Calculation 0.878 (0.805–0.957) 8.77** .003

Collective Responsibility 0.869 (0.747–1.011) 3.29 .070

Communication-related factors

Media Trust

General media trust 0.912 (0.719–1.157) 0.58 .448

Topic-specific media trust 0.845 (0.661–1.079) 1.83 .176

Public broadcasting (including online outlets) 0.962 (0.750–1.235) 0.09 .761

Private broadcasting (including online outlets) 0.999 (0.830–1.203) 0.00 .995

National quality press (including online outlets) 0.900 (0.717–1.129) 0.83 .363

Social media 1.355 (1.081–1.698) 6.96** .008

Alternative news media and blogs 0.819 (0.682–0.983) 4.59* .032

Topic-specific trust in news sources

Federal government 1.133 (0.907–1.415) 1.20 .273

City government 1.026 (0.820–1.285) 0.05 .820

Political parties 0.934 (0.724–1.206) 0.27 .601

Individual politicians 0.910 (0.721–1.150) 0.62 .432

WHO 0.959 (0.756–1.217) 0.12 .729

RKI 0.858 (0.648–1.137) 1.13 .287

National commission on vaccination 1.114 (0.887–1.398) 0.86 .353

National board of ethics 1.162 (0.962–1.403) 2.42 .120

Hospitals 0.875 (0.708–1.081) 1.53 .217

Public health offices 0.907 (0.736–1.117) 0.85 .358

Business and industry associations 1.122 (0.923–1.363) 1.34 .248

Churches 1.215 (1.027–1.438) 5.14* .023

Intensity of general media use

TV (offline) 1.028 (0.961–1.100) 0.66 .418

Radio (offline) 1.065 (0.986–1.150) 2.55 .110

Print media (offline) 1.002 (0.917–1.095) 0.00 .961

Online media 0.978 (0.804–1.190) 0.05 .827

Topic-related information seeking

Intensity of information seeking 1.023 (0.963–1.088) 0.55 .461

TV (offline) (with use coded high) 1.138 (0.801–1.617) 0.52 .472

Radio (offline) (with use coded high) 1.409 (0.963–2.061) 3.12 .077

Print media (offline) (with use coded high) 1.268 (0.888–1.810) 1.71 .191

Conversations and chats with health professionals (with use coded high) 1.656 (1.138–2.411) 6.95** .008

Conversations and chats with (other) patients (with use coded high) 1.103 (0.554–2.197) 0.08 .780

Online news sites (with use coded high) 0.866 (0.581–1.291) 0.50 .480

Online TV and video streaming (e.g. Netflix) (with use coded high) 1.257 (0.673–2.347) 0.51 .473

Online audio streaming and podcasts (with use coded high) 1.000 (0.683–1.464) 0.00 .998

Video platforms (e.g., YouTube) (with use coded high) 0.622 (0.449–0.862) 8.15**) .004

Social media (with use coded high) 1.334 (0.953–1.868) 2.82) .093

COVID-19 warning app (with use coded high) 1.360 (0.986–1.874) 3.52) .061
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Table 3.  Associations of sociodemographic, study-related, psychological, health-related, and communication-
related factors with the intention to get vaccinated against COVID-19 among unvaccinated university students 
in the summer of 2021. Multiple linear regression analysis. F(42,291) = 21.32, p < .001, n = 334; Adjusted 
 R2 = .719; Cohen’s  f2 = 2.56. *p < .05; **p < .01; ***p < .001.

β T p

Sociodemographic and study-related factors

Field of study (with medicine coded high) − .04 1.19 .236

Health-related factors

Global interest in common vaccinations − .02 0.56 .576

Psychological factors

Confidence .35 7.83***  < .001

Complacency − .18 3.81***  < .001

Constraints .07 2.29* .023

Calculation − .02 0.72 .470

Collective Responsibility − .34 7.95***  < .001

Communication-related factors

Media trust

General media trust .10 2.33* .020

Topic-specific media trust − .05 1.07 .287

Public broadcasting (including online outlets) − .07 1.52 .131

Private broadcasting (including online outlets) − .06 1.49 .138

National quality press (including online outlets) − .06 1.37 .173

Regional press (including online outlets) .10 2.75** .006

Tabloid media (including online outlets) − .01 0.14 .890

Alternative news media & blogs .02 0.47 .642

Online messenger .04 1.27 .206

Topic-specific trust in news sources

Federal government − .01 0.10 .922

City government − .02 0.40 .687

Foreign governments and authorities − .04 0.99 .324

Political parties − .00 0.09 .927

Individual politicians .07 1.69 .091

WHO − .03 0.59 .554

RKI .14 2.74** .007

National commission on vaccination .01 0.27 .789

National board of ethics − .06 1.55 .123

Hospitals − .04 1.01 .315

Doctors .03 0.80 .426

Pharmacists .04 0.89 .374

Nurses .00 0.01 .991

Public health offices .01 0.26 .795

Health insurance companies .03 0.66 .507

Universities and scientific institutes .06 1.27 .205

Local university − .03 0.70 .482

Unions .02 0.50 .618

Ordinary people known personally − .05 1.41 .158

Ordinary people not known personally − .02 0.49 .628

Intensity of general media use/information seeking

Online media .03 0.90 .368

Topic-related information seeking − .03 0.93 .353

Topic-related information seeking—Sources

Online news sites (with use coded high) − .00 0.09 .932

COVID-19 warning app (with use coded high) .07 2.02* .044

Government or agency websites (with use coded high) .04 1.19 .235

University websites (with use coded high) .05 1.70 .090
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intention to get vaccinated while there was a slight correlation between emphasizing everyday stress as a barrier 
for vaccination and the intention to get vaccinated. General media trust and the specific trust in the regional 
press (including online outlets) were slightly positively associated with the intention to get a vaccination against 
COVID-19. Topic-specific media trust, and specific trust in public and private broadcasters, national quality 
press, tabloid media, alternative news media, or online messenger services were not significantly associated 
with vaccination intention. Topic-related trust in the central German health authority RKI as an information 
source was slightly positively associated with vaccination intention. Except for the use of the official COVID-19 
warning app, general and topic-related media use were not significantly associated with unvaccinated students’ 
vaccination intention. The same was found for study- and health-related factors, such as field of study and global 
interest in common vaccinations.

Discussion
In order to better understand the determinants of university students’ vaccination behavior during the corona 
crisis, our study aimed to investigate how sociodemographic and study-related, health-related, psychological, and 
communication-related factors were associated with the likelihood of vaccination against COVID-19 among 
university students and the vaccination intention among students who had not been vaccinated in summer of 
2021. Our results show that, similar to other types of  vaccinations4,7,8, broader  populations19,56,57, and  countries32, 
general psychological determinants for vaccination intentions and behavior also play a major role in COVID-19 
vaccination among German university students. Those with higher confidence in vaccination were more likely 
to get vaccinated against COVID-19, whereas those with lower confidence had a lower likelihood of vaccination. 
Accordingly, with students’ increasing weighing of benefits and risks, vaccination became less likely. Neither 
individual risk perception nor one’s own sense of responsibility for community health appeared to be influential 
factors for vaccination in the summer term of 2021. The latter could be due to the fact that the individual risk 
for university students to develop severe COVID-19 was comparatively low due to the young age of the target 
group. Moreover, the overall case numbers in Germany in the summer of 2021 were low.

The subjective perception of vaccination barriers was an important factor for university students’ actual 
COVID-19 vaccination behavior, a fact that was generally repeatedly observed in Germany in vaccination atti-
tudes and intentions in the  past4,58. In this special case, however, this could also be due to the special situation 
at universities and in the German vaccination campaign at that time. Prioritization ended in the middle of 
the (online) semester, and thus the main effort to obtain a vaccination appointment, as well as the vaccination 
appointments themselves, fell into a traditionally exam-intensive period. It is important to note that the students 
were largely on their own in this regard. Coordinated vaccination programs for all students at the university 
did not generally exist at that time. After vaccination prioritization ended, some students might not have been 
vaccinated because they could have been stressed by their study workload and exams or have thought that they 
could not manage waiting in line for hours for a vaccination appointment during the semester, even though 
they were willing to get vaccinated. It is absolutely in line with this that among the unvaccinated students in the 
sample, a stronger reporting of subjective barrierers was slightly but significantly associated with the reporting 
of a higher intention to get vaccinated in the future.

In this context, special attention should also be paid to the fact that being a medical student substantially 
increased the likelihood of a vaccination. There could be several reasons for this association, some of which 
could also be related to de facto barriers to vaccination for other students in the summer term of 2021. Medical 
students, similar to medical staff in general, were prioritized and thus had earlier access to vaccines than other 
students, according to the restrictive prioritization politics of the German government. They could also have had 
better and closer contact with and easier access to healthcare professionals who offered vaccinations. Moreover, 
because of their field of study, they could have been more able to assess the value and importance of vaccination 
for themselves and others.

In any case, for university students, drawing on health expertise seems to have been beneficial to a posi-
tive vaccination decision. Students who had conversations and chats with health professionals on the topic of 
COVID-19 were more likely to be vaccinated against the disease in the summer of 2021. Conversely, the use of 
video platforms (e.g., YouTube) as an information source was associated with a lower likelihood of vaccination. 
The latter could also be related to the fact that the health-related quality of the content on these platforms is 
heterogeneous and that voices critical of vaccination and conspiracy myths were increasingly observed  there59. 
The reception of this type of content was recently found to reduce vaccination  intent27. This is consistent with the 
fact that with increasing trust in alternative media and blogs, which mainly provided and spread vaccine-critical 
content and positions in Germany during the COVID-19  pandemic60, the likelihood of vaccination decreased.

By contrast, even if similar content could be found on these  platforms60,61, social media trust was positively 
associated with vaccination. This finding implies an important message that is sometimes overlooked in the often-
heated social and political debate about the potential (negative) effect of social media on attitudes, intentions, 
and behavior: social media are not good or bad per se, but channels through which different types of information 
can be obtained. Therefore, trust in these channels does not necessarily have to have negative effects, but, as in 
the present case, it may be vaccine promoting if the “right” content is used. As younger audiences’ health-related 
information use does take place in these channels, health authorities’ efforts should focus on positively influenc-
ing the quality of content in these channels.

Topic-related trust in churches was positively related with the likelihood of a vaccination. This seems plausible 
as the Christian churches in Germany, to which still about half of the German population formally belong, had 
in fact supported the vaccination campaign and called on members and believers to get vaccinated on various 
occasions. In this context, it should be noted that the role of social influence has not been included in this study. 
However, this kind of finding could also be a clue that the social environment and its influences might well be 
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relevant in COVID-19 vaccination. It is known that social norms within a group or society can affect (health) 
intentions and  behavior62,63 and were also important in the COVID-19  pandemic64–68. Different social norms 
exist and operate in different social groups, likely also with regard to how a vaccination against COVID-19 is 
assessed. Depending for example on affiliation to religious communities, family context, or peer groups, this 
may not only have consequences in expectations and beliefs about the good and bad of vaccination, but result in 
different intentions to get vaccinated and/or actual vaccination behavior. Furthermore, influences of the social 
environment are likely to be indirectly effective as well. For example, social environment could shape commu-
nication behavior or trust in certain media channels, information sources, and institutions – which can then in 
turn have an effect on vaccination behavior themselves.

The special focus on unvaccinated students’ intention to get vaccinated against COVID-19 yields important 
insights into university students’ vaccination decision. The linear regression model showed some similar tenden-
cies but also other factors influencing vaccination intention of those who had not (yet) been vaccinated. Again, 
confidence in vaccination safety was a strong determinant of vaccination intention among the unvaccinated 
students, which was positively associated with unvaccinated students’ intention to get vaccinated. As mentioned 
before, a stronger subjective perception of vaccination barriers was also positively associated with vaccination 
intention – and not negatively as in earlier findings in other European  countries32. This could be a sign that there 
actually were barriers for certain German student populations in the summer of 2021 which prevented them 
from getting their vaccination (ealier).

Furthermore, both the individual perception of the disease as a risk and the perception of vaccination as a 
collective responsibility were associated with the intention to get vaccinated. The more the unvaccinated students 
perceived COVID-19 as a risk and the more they perceived a vaccination against COVID-19 as a collective 
responsibility, the more likely they stated that they would get vaccinated if they were offered vaccination. Con-
sequently, for future COVID-19 communication campaigns in the target group of rather hesistant students, it 
could make sense to emphasize both the value of vaccination for themselves and for the community.

The field of study had no influence on unvaccinated students intention to get vaccinated against COVID-19, 
nor had the general interest in common vaccinations. The latter suggests that the intention to get or not to get 
vaccinated against COVID-19 among unvaccinated students in summer term 2021 was quite specific to this 
vaccination and had less to do with a general aversion to or a general support of vaccinations.

In contrast, aspects of trust in (certain) media and institutions proved to be significantly related to vaccination 
intention. General media trust was positively associated with unvaccinated students intention to get vaccinated, 
as was trust in regional press media. Topic-related trust in Germany’s central health authority RKI also seemed 
to have played a decisive role for unvaccinated students and was positively associated with vaccination intention. 
Accordingly, the use of the official COVID-19 warning app as an information source, which is provided at no cost 
by the RKI, was slightly positively associated with vaccination intention. These findings are in line with earlier 
findings in several  countries17,18,22,37,38, showing that in the very special context of COVID-19 vaccination, gen-
eral trust in traditional media sources and official health authorities, which in this special case provided serious 
information clearly in favor of a vaccination, were especially benefitial for a positive vaccination decision, and 
that this seemed to be especially true for students who initially hesitated with a vaccination against COVID-19. 
Therefore, also in view of future health crises, it might be useful to explain the work of serious journalistic media 
and health authorities even better, in order to reduce existing reservations and to strengthen the general trust in 
these institutions which play a crucial role when it comes to health information during crises of public health.

Limitations
Our study has some limitations, especially with regard to its student sample and survey design. Only students 
from a single German university were surveyed. Moreover, the composition of the sample in terms of age and 
gender differed from the composition of the University’s students body and the basic population of university 
students in Germany. As the students were free to participate in the survey, self-selection could be a relevant 
factor. Nevertheless, the proportions of vaccinated and unvaccinated students in the sample were almost the 
same as those of the relevant age groups reported in surveys representative of the German population at the 
time of data  collection69.

Furthermore, our findings were based on cross-sectional data. Even if it is theoretically plausible to assume 
certain relationships, temporal links between the variables cannot be determined because they were examined 
at the same time. Therefore, inferences in causality are impossible.

All data, including information on vaccination behavior, were based on the self-reports of the respondents. 
An observation of the actual individual vaccination process did not take place. For each factor group, only a 
selection of relevant variables could be included in the survey and analyses. In some cases, some information 
was asked generally in the survey, so that certain details were not available for analysis. For example, we asked 
respondents to indicate their information sources from a list of types of services (e.g., social media, online 
messenger, and video platforms) without specifically asking for concrete services (e.g., Facebook, Instagram, 
WhatsApp, Telegram, and YouTube). Some latent variables, such as the psychological determinants and media 
trust, were measured using one-item short scales.

As in most studies focusing on human ideas, attitudes, and behavior, relevant variables are seldom completely 
uncorrelated; thus, possible multicollinearity should be checked. As to be expected, low to moderate multicol-
linearity was observed. Still, correlations between the independent variables were low (r ≤ 0.65) and VIF showed 
no values higher than 3.5, indicating that multicollinearity was not a serious confounding factor in the analyses.

These limitations should be taken into account. Nonetheless, our findings provide a good foundation for 
future studies on the influencing factors of university students’ vaccination.
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Conclusion
Our results indicate that general vaccine-related factors are also important in German university students’ deci-
sion to get COVID-19 vaccination, with a high relevance of psychological factors, but also some communica-
tion- and study-related factors being important. Greater trust in social media and topic-related conversations 
and chats with health professionals were associated with a higher likelihood of vaccination, whereas greater 
trust in alternative news media and the topic-related use of video platforms (e.g., YouTube) were associated 
with a lower likelihood of vaccination. Furthermore, studying in medical school was associated with a higher 
likelihood of vaccination. For the students who had not yet been vaccinated against COVID-19 by summer of 
2021, in addition to confidence in vaccination safety, the perception of barriers, the perception of the disease as 
a health risk and the extent to which responsibility for others was perceived or not were also important predic-
tors of vaccination intention.

Confidence in the safety of vaccinations is crucial for vaccination uptake. Thus, for a COVID-19 vaccination 
campaign for university students to succeed, students should have a discussion with competent health experts 
and should be supported when assessing health-related media sources and the information they come across. 
As trust in and the use of certain sources seem to be linked to vaccination behavior and intentions, universities 
and health authorities should strengthen students’ basic media literacy in the long run, independent of acute 
pandemic situations or ongoing vaccination campaigns. To convince those who have not been vaccinated, but 
are basically reachable, emphasizing the risks of COVID-19 and the responsibility that one has for the sake of 
others by getting vaccinated is an important argument.

Data availability
The dataset generated and analyzed in the current study is stored in the server of the University Medical Center 
of the JGU Mainz (European server) and is available from the corresponding author upon reasonable request.

Received: 6 May 2022; Accepted: 25 October 2022

References
 1. United Nations International Children’s Emergency Fund (UNICEF). Immunization. https:// www. unicef. org/ immun izati on (2022).
 2. World Health Organization (WHO). 10 global health issues to track in 2021. https:// www. who. int/ news- room/ spotl ight/ 10- global- 

health- issues- to- track- in- 2021 (2020).
 3. World Health Organization (WHO). Ten threats to global health in 2019. https:// www. who. int/ vietn am/ news/ featu re- stori es/ 

detail/ ten- threa ts- to- global- health- in- 2019 (2019).
 4. Betsch, C. et al. Beyond confidence: Development of a measure assessing the 5C psychological antecedents of vaccination. PLoS 

One 13, e0208601. https:// doi. org/ 10. 1371/ journ al. pone. 02086 01 (2018).
 5. MacDonald, N. E. Vaccine hesitancy: definition, scope and determinants. Vaccine 33, 4161–4164. https:// doi. org/ 10. 1016/j. vacci 

ne. 2015. 04. 036 (2015).
 6. Dror, A. A. et al. Vaccine hesitancy: The next challenge in the fight against COVID-19. Eur. J. Epidemiol. 35, 775–779. https:// doi. 

org/ 10. 1007/ s10654- 020- 00671-y (2020).
 7. Bish, A., Yardley, L., Nicoll, A. & Michie, S. Factors associated with uptake of vaccination against pandemic influenza: a systematic 

review. Vaccine 29, 6472–6484. https:// doi. org/ 10. 1016/j. vacci ne. 2011. 06. 107 (2011).
 8. Schmid, P., Rauber, D., Betsch, C., Lidolt, G. & Denker, M. L. Barriers of influenza vaccination intention and behavior–a systematic 

review of influenza vaccine hesitancy, 2005–2016. PLoS One 12, e0170550. https:// doi. org/ 10. 1371/ journ al. pone. 01705 50 (2017).
 9. Khubchandani, J. COVID-19 vaccination hesitancy in the United States: A rapid national assessment. J. Community Health 46, 

270–277. https:// doi. org/ 10. 1007/ s10900- 020- 00958-x (2021).
 10. Nguyen, L. H. et al. Self-reported COVID-19 vaccine hesitancy and uptake among participants from different racial and ethnic 

groups in the United States and United Kingdom. Nat. Commun. 13, 1–9. https:// doi. org/ 10. 1038/ s41467- 022- 28200-3 (2022).
 11. Cleofas, J. V. & Oducado, R. M. F. Demographic, health and pandemic-related determinants of covid-19 vaccination intention 

among Filipino emerging adults. Emerg. Adulthood 10, 815–820. https:// doi. org/ 10. 1177/ 21676 96822 10848 76 (2022).
 12. Hettich, N. et al. Willingness to be vaccinated against SARS-CoV-2 in the German population during the second wave of the 

pandemic. Deutsches Ärzteblatt Int. 118, 720 (2021).
 13. Toh, M. P. H. S., Kannan, P., Chen, Y., Chng, F. L. C. & Tang, W. E. Healthcare workers and H1N1 vaccination: Does having a 

chronic disease make a difference?. Vaccine 30, 1064–1070 (2012).
 14. Biasio, L. R. Vaccine hesitancy and health literacy. Hum. Vaccin. Immunother. 13, 701–702. https:// doi. org/ 10. 1080/ 21645 515. 2016. 

12436 33 (2017).
 15. Lorini, C. et al. Health literacy and vaccination: a systematic review. Hum. Vaccin. Immunother. 14, 478–488. https:// doi. org/ 10. 

1080/ 21645 515. 2017. 13924 23 (2018).
 16. De Figueiredo, A., Simas, C., Karafillakis, E., Paterson, P. & Larson, H. J. Mapping global trends in vaccine confidence and investi-

gating barriers to vaccine uptake: a large-scale retrospective temporal modelling study. The Lancet 396, 898–908. https:// doi. org/ 
10. 1016/ S0140- 6736(20) 31558-0 (2020).

 17. Faasse, K. & Newby, J. Public perceptions of COVID-19 in Australia: perceived risk, knowledge, health-protective behaviors, and 
vaccine intentions. Front. Psychol. https:// doi. org/ 10. 3389/ fpsyg. 2020. 551004 (2020).

 18. Murphy, J. et al. Psychological characteristics associated with COVID-19 vaccine hesitancy and resistance in Ireland and the United 
Kingdom. Nat. Commun. 12, 1–15. https:// doi. org/ 10. 1038/ s41467- 020- 20226-9 (2021).

 19. Amit, A. M. L., Pepito, V. C. F., Sumpaico-Tanchanco, L. & Dayrit, M. M. COVID-19 vaccine brand hesitancy and other challenges 
to vaccination in the Philippines. PLOS Global Public Health 2, e0000165. https:// doi. org/ 10. 1371/ journ al. pgph. 00001 65 (2022).

 20. Betsch, C., Renkewitz, F., Betsch, T. & Ulshöfer, C. The influence of vaccine-critical websites on perceiving vaccination risks. J. 
Health Psychol. 15, 446–455. https:// doi. org/ 10. 1177/ 13591 05309 353647 (2010).

 21. Garfin, D. R., Silver, R. C. & Holman, E. A. The novel coronavirus (COVID-2019) outbreak: amplification of public health conse-
quences by media exposure. Health Psychol. 39, 355–357. https:// doi. org/ 10. 1037/ hea00 00875 (2020).

 22. Gehrau, V., Fujarski, S., Lorenz, H., Schieb, C. & Blöbaum, B. The impact of health information exposure and source credibility 
on COVID-19 vaccination intention in Germany. Int. J. Environ. Res. Public Health 18, 4678. https:// doi. org/ 10. 3390/ ijerp h1809 
4678 (2021).

https://www.unicef.org/immunization
https://www.who.int/news-room/spotlight/10-global-health-issues-to-track-in-2021
https://www.who.int/news-room/spotlight/10-global-health-issues-to-track-in-2021
https://www.who.int/vietnam/news/feature-stories/detail/ten-threats-to-global-health-in-2019
https://www.who.int/vietnam/news/feature-stories/detail/ten-threats-to-global-health-in-2019
https://doi.org/10.1371/journal.pone.0208601
https://doi.org/10.1016/j.vaccine.2015.04.036
https://doi.org/10.1016/j.vaccine.2015.04.036
https://doi.org/10.1007/s10654-020-00671-y
https://doi.org/10.1007/s10654-020-00671-y
https://doi.org/10.1016/j.vaccine.2011.06.107
https://doi.org/10.1371/journal.pone.0170550
https://doi.org/10.1007/s10900-020-00958-x
https://doi.org/10.1038/s41467-022-28200-3
https://doi.org/10.1177/21676968221084876
https://doi.org/10.1080/21645515.2016.1243633
https://doi.org/10.1080/21645515.2016.1243633
https://doi.org/10.1080/21645515.2017.1392423
https://doi.org/10.1080/21645515.2017.1392423
https://doi.org/10.1016/S0140-6736(20)31558-0
https://doi.org/10.1016/S0140-6736(20)31558-0
https://doi.org/10.3389/fpsyg.2020.551004
https://doi.org/10.1038/s41467-020-20226-9
https://doi.org/10.1371/journal.pgph.0000165
https://doi.org/10.1177/1359105309353647
https://doi.org/10.1037/hea0000875
https://doi.org/10.3390/ijerph18094678
https://doi.org/10.3390/ijerph18094678


11

Vol.:(0123456789)

Scientific Reports |        (2022) 12:18067  | https://doi.org/10.1038/s41598-022-23044-9

www.nature.com/scientificreports/

 23. Nan, X. & Madden, K. HPV vaccine information in the blogosphere: How positive and negative blogs influence vaccine-related risk 
perceptions, attitudes, and behavioral intentions. Health Commun. 27, 829–836. https:// doi. org/ 10. 1080/ 10410 236. 2012. 661348 
(2012).

 24. Puri, N., Coomes, E. A., Haghbayan, H. & Gunaratne, K. Social media and vaccine hesitancy: new updates for the era of COVID-
19 and globalized infectious diseases. Hum. Vaccin. Immunother. 16, 2586–2593. https:// doi. org/ 10. 1080/ 21645 515. 2020. 17808 
46 (2020).

 25. Stecula, D. A., Kuru, O. & Jamieson, K. H. How trust in experts and media use affect acceptance of common anti-vaccination 
claims. Harvard Kennedy School Misinform. Rev. 1, 1–11 (2020).

 26. Zimand-Sheiner, D., Kol, O., Frydman, S. & Levy, S. To be (vaccinated) or not to be: The effect of media exposure, institutional 
trust, and incentives on attitudes toward COVID-19 vaccination. Int. J. Environ. Res. Public Health 18, 12894. https:// doi. org/ 10. 
3390/ ijerp h1824 12894 (2021).

 27. Loomba, S., de Figueiredo, A., Piatek, S. J., de Graaf, K. & Larson, H. J. Measuring the impact of COVID-19 vaccine misinforma-
tion on vaccination intent in the UK and USA. Nat. Hum. Behav. 5, 337–348 (2021).

 28. Dubé, E., Gagnon, D., Nickels, E., Jeram, S. & Schuster, M. Mapping vaccine hesitancy—Country-specific characteristics of a global 
phenomenon. Vaccine 32, 6649–6654. https:// doi. org/ 10. 1016/j. vacci ne. 2014. 09. 039 (2014).

 29. Kreps, S. et al. Factors associated with US adults’ likelihood of accepting COVID-19 vaccination. JAMA Netw. Open 3, e2025594. 
https:// doi. org/ 10. 1001/ jaman etwor kopen. 2020. 25594 (2020).

 30. Solís, J. S. et al. COVID-19 vaccine acceptance and hesitancy in low- and middle-income countries. Nat. Med. 27(8), 1385–1394. 
https:// doi. org/ 10. 1038/ s41591- 021- 01454-y (2021).

 31. Lazarus, J. V. et al. A global survey of potential acceptance of a COVID-19 vaccine. Nat. Med. 27, 225–228. https:// doi. org/ 10. 
1038/ s41591- 020- 1124-9 (2021).

 32. Wismans, A. et al. Psychological characteristics and the mediating role of the 5C model in explaining students’ COVID-19 vac-
cination intention. PLoS One 16, e0255382. https:// doi. org/ 10. 1371/ journ al. pone. 02553 82 (2021).

 33. Ioannidis, J. P. COVID-19 vaccination in children and university students. Eur. J. Clin. Invest. 51, e13678. https:// doi. org/ 10. 1111/ 
eci. 13678 (2021).

 34. Schäfer, M. et al. Health information seeking among university students before and during the corona crisis—findings from 
Germany. Front. Public Health https:// doi. org/ 10. 3389/ fpubh. 2020. 616603 (2021).

 35. Dietz, P. et al. A systematic umbrella review on the epidemiology of modifiable health influencing factors and on health promoting 
interventions among university students. Front. Public Health 8, 137. https:// doi. org/ 10. 3389/ fpubh. 2020. 00137 (2020).

 36. Barello, S., Nania, T., Dellafiore, F., Graffigna, G. & Caruso, R. “Vaccine hesitancy” among university students in Italy during the 
COVID-19 pandemic. Eur. J. Epidemiol. 35, 781–783. https:// doi. org/ 10. 1007/ s10654- 020- 00670-z (2020).

 37. Kecojevic, A., Basch, C. H., Sullivan, M., Chen, Y. T. & Davi, N. K. COVID-19 vaccination and intention to vaccinate among a 
sample of college students in New Jersey. J. Commun. Health 46, 1059–1068. https:// doi. org/ 10. 1007/ s10900- 021- 00992-3 (2021).

 38. Riad, A. et al. Prevalence and drivers of COVID-19 vaccine hesitancy among Czech University students: national cross-sectional 
study. Vaccines 9, 948. https:// doi. org/ 10. 3390/ vacci nes90 90948 (2021).

 39. Tavolacci, M. P., Dechelotte, P. & Ladner, J. COVID-19 vaccine acceptance, hesitancy, and resistancy among university students 
in France. Vaccines 9, 654. https:// doi. org/ 10. 3390/ vacci nes90 60654 (2021).

 40. Lucia, V. C., Kelekar, A. & Afonso, N. M. COVID-19 vaccine hesitancy among medical students. J. Public Health 43, 445–449. 
https:// doi. org/ 10. 1093/ pubmed/ fdaa2 30 (2021).

 41. Shekhar, R. et al. COVID-19 vaccine acceptance among health care workers in the United States. Vaccines 9, 119. https:// doi. org/ 
10. 3390/ vacci nes90 20119 (2021).

 42. Machingaidze, S. & Wiysonge, C. S. Understanding COVID-19 vaccine hesitancy. Nat. Med. 27, 1338–1339. https:// doi. org/ 10. 
1038/ s41591- 021- 01459-7 (2021).

 43. Cedeño, T. D. D., Rocha, I. C. N., Ramos, K. G. & Uy, N. M. C. Learning strategies and innovations among medical students in the 
Philippines during the COVID-19 pandemic. Int. J. Med. Stud. 9, 77–79. https:// doi. org/ 10. 5195/ ijms. 2021. 908 (2021).

 44. Cleofas, J. V. & Rocha, I. C. N. Demographic, gadget and internet profiles as determinants of disease and consequence related 
COVID-19 anxiety among Filipino college students. Educ. Inf. Technol. 26, 6771–6786. https:// doi. org/ 10. 1007/ s10639- 021- 10529-9 
(2021).

 45. Werner, A. M. et al. The impact of lockdown stress and loneliness during the COVID-19 pandemic on mental health among 
university students in Germany. Sci. Rep. 11, 22637. https:// doi. org/ 10. 1038/ s41598- 021- 02024-5 (2021).

 46. Paul Ehrlich Institute (PEI). Coronavirus und COVID-19. COVID-19-Impfstoffe. https:// www. pei. de/ DE/ newsr oom/ dossi er/ 
coron avirus/ coron avirus- inhalt. html; jsess ionid= 9F9C2 65BE8 CA10F 60CEA DFA30 B1829 8A. intra net241? nn= 16973 0& cms_ pos=2 
(2021).

 47. Federal Ministry of Health. (2021). Corona-Schutzimpfung: Hier können Sie Ihr Impfangebot wahrnehmen. https:// www. zusam 
menge genco rona. de/ impfen/ aufkl aerung- zum- impft ermin/ corona- schut zimpf ung- hier- koenn en- sie- ihr- impfa ngebot- wahrn 
ehmen/ (2021).

 48. Janssens, U. et al. Einstellung zur Impfung gegen SARS-CoV-2: umfrage unter mitarbeitenden in krankenhäusern vor und nach 
beginn der impfungen in den deutschen krankenhäusern. Med Klin. - Intensivmed Notf. 116(5), 421–430. https:// doi. org/ 10. 1007/ 
s00063- 021- 00821-4 (2021).

 49. Vygen-Bonnet, S. et al. Beschluss und wissenschaftliche begründung der ständigen impfkommission (STIKO) für die COVID-
19-impfempfehlung. Epidemiol. Bull. 2, 3–63 (2021).

 50. Robert Koch Institute (RKI). Stufenplan der STIKO zur Priorisierung der COVID-19-Impfung. Stand Februar 2021. https:// www. 
rki. de/ DE/ Conte nt/ Infekt/ Impfen/ Impfu ngenAZ/ COVID- 19/ Stufe nplan. pdf?__ blob= publi catio nFile (2021).

 51. German Federal Government. Impf-Priorisierung aufgehoben. https:// www. bunde sregi erung. de/ breg- de/ themen/ coron avirus/ 
corona- impfu ng- prior isier ung- entfa ellt- 19147 56 (2021).

 52. Brähler, E., Mühlan, H., Albani, C. & Schmidt, S. Teststatistische prüfung und normierung der deutschen versionen des EUROHIS-
QOL lebensqualität-index und des WHO-5 wohlbefindens-index. Diagnostica 53, 83–96. https:// doi. org/ 10. 1026/ 0012- 1924. 53.2. 
83 (2007).

 53. Hurrelmann, K., Klinger, J. & Schaeffer, D. Gesundheitskompetenz der Bevölkerung in Deutschland: Vergleich der Erhebungen 2014 
und 2020. (Interdisziplinäres Zentrum für Gesundheitskompetenzforschung (IZGK), Universität Bielefeld, 2020). https:// doi. org/ 
10. 4119/ unibi/ 29503 05.

 54. Salkind, N. J. Cohen’s f statistic. Encycl. Res. Des. https:// doi. org/ 10. 4135/ 97814 12961 288. n59 (2010).
 55. Selya, A. S., Rose, J. S., Dierker, L. C., Hedeker, D. & Mermelstein, R. J. A practical guide to calculating Cohen’s f2, a measure of 

local effect size, from PROC MIXED. Front. Psychol. 3, 111. https:// doi. org/ 10. 3389/ fpsyg. 2012. 00111 (2012).
 56. Geiger, M. et al. Measuring the 7Cs of vaccination readiness. Eur. J. Psychol. Assess. https:// doi. org/ 10. 1027/ 1015- 5759/ a0006 63 

(2021).
 57. Baeza-Rivera, M. J., Salazar-Fernández, C., Araneda-Leal, L. & Manríquez-Robles, D. To get vaccinated or not? Social psychological 

factors associated with vaccination intent for COVID-19. J. Pac. Rim Psychol. 15, 18344909211051800 (2021).
 58. Horstkötter, N. et al. Einstellungen, Wissen und Verhalten von Erwachsenen und Eltern gegenüber Impfungen – Ergebnisse der 

Repräsentativbefragung 2020 zum Infektionsschutz. BZgA-Forschungsbericht. (Bundeszentrale für gesundheitliche Aufklärung, 
2021) https:// doi. org/ 10. 17623/ BZgA: 111- IFSS- 2020.

https://doi.org/10.1080/10410236.2012.661348
https://doi.org/10.1080/21645515.2020.1780846
https://doi.org/10.1080/21645515.2020.1780846
https://doi.org/10.3390/ijerph182412894
https://doi.org/10.3390/ijerph182412894
https://doi.org/10.1016/j.vaccine.2014.09.039
https://doi.org/10.1001/jamanetworkopen.2020.25594
https://doi.org/10.1038/s41591-021-01454-y
https://doi.org/10.1038/s41591-020-1124-9
https://doi.org/10.1038/s41591-020-1124-9
https://doi.org/10.1371/journal.pone.0255382
https://doi.org/10.1111/eci.13678
https://doi.org/10.1111/eci.13678
https://doi.org/10.3389/fpubh.2020.616603
https://doi.org/10.3389/fpubh.2020.00137
https://doi.org/10.1007/s10654-020-00670-z
https://doi.org/10.1007/s10900-021-00992-3
https://doi.org/10.3390/vaccines9090948
https://doi.org/10.3390/vaccines9060654
https://doi.org/10.1093/pubmed/fdaa230
https://doi.org/10.3390/vaccines9020119
https://doi.org/10.3390/vaccines9020119
https://doi.org/10.1038/s41591-021-01459-7
https://doi.org/10.1038/s41591-021-01459-7
https://doi.org/10.5195/ijms.2021.908
https://doi.org/10.1007/s10639-021-10529-9
https://doi.org/10.1038/s41598-021-02024-5
https://www.pei.de/DE/newsroom/dossier/coronavirus/coronavirus-inhalt.html;jsessionid=9F9C265BE8CA10F60CEADFA30B18298A.intranet241?nn=169730&cms_pos=2
https://www.pei.de/DE/newsroom/dossier/coronavirus/coronavirus-inhalt.html;jsessionid=9F9C265BE8CA10F60CEADFA30B18298A.intranet241?nn=169730&cms_pos=2
https://www.zusammengegencorona.de/impfen/aufklaerung-zum-impftermin/corona-schutzimpfung-hier-koennen-sie-ihr-impfangebot-wahrnehmen/
https://www.zusammengegencorona.de/impfen/aufklaerung-zum-impftermin/corona-schutzimpfung-hier-koennen-sie-ihr-impfangebot-wahrnehmen/
https://www.zusammengegencorona.de/impfen/aufklaerung-zum-impftermin/corona-schutzimpfung-hier-koennen-sie-ihr-impfangebot-wahrnehmen/
https://doi.org/10.1007/s00063-021-00821-4
https://doi.org/10.1007/s00063-021-00821-4
https://www.rki.de/DE/Content/Infekt/Impfen/ImpfungenAZ/COVID-19/Stufenplan.pdf?__blob=publicationFile
https://www.rki.de/DE/Content/Infekt/Impfen/ImpfungenAZ/COVID-19/Stufenplan.pdf?__blob=publicationFile
https://www.bundesregierung.de/breg-de/themen/coronavirus/corona-impfung-priorisierung-entfaellt-1914756
https://www.bundesregierung.de/breg-de/themen/coronavirus/corona-impfung-priorisierung-entfaellt-1914756
https://doi.org/10.1026/0012-1924.53.2.83
https://doi.org/10.1026/0012-1924.53.2.83
https://doi.org/10.4119/unibi/2950305
https://doi.org/10.4119/unibi/2950305
https://doi.org/10.4135/9781412961288.n59
https://doi.org/10.3389/fpsyg.2012.00111
https://doi.org/10.1027/1015-5759/a000663
https://doi.org/10.17623/BZgA:111-IFSS-2020


12

Vol:.(1234567890)

Scientific Reports |        (2022) 12:18067  | https://doi.org/10.1038/s41598-022-23044-9

www.nature.com/scientificreports/

 59. Ginossar, T., Cruickshank, I. J., Zheleva, E., Sulskis, J. & Berger-Wolf, T. Cross-platform spread: Vaccine-related content, sources, 
and conspiracy theories in Youtube videos shared in early TWITTER COVID-19 conversations. Hum. Vaccin. Immunother. https:// 
doi. org/ 10. 1080/ 21645 515. 2021. 20036 47 (2022).

 60. Boberg, S., Quandt, T., Schatto-Eckrodt, T. & Frischlich, L. Pandemic populism: facebook pages of alternative news media and the 
corona crisis–a computational content analysis. arXiv preprint arXiv: 2004. 02566. (2020).

 61. Kalichman, S. C., Eaton, L. A., Earnshaw, V. A. & Brousseau, N. Faster than warp speed: Early attention to COVD-19 by anti-vaccine 
groups on Facebook. J. Public Health 44, e96–e105. https:// doi. org/ 10. 1093/ pubmed/ fdab0 93 (2022).

 62. Conner, M. & Armitage, C. J. Extending the theory of planned behavior: a review and avenues for further research. J. Appl. Soc. 
Psychol. 28, 1429–1464. https:// doi. org/ 10. 1111/j. 1559- 1816. 1998. tb016 85.x (1998).

 63. Geber, S., Baumann, E., Czerwinski, F. & Klimmt, C. The effects of social norms among peer groups on risk behavior: a multilevel 
approach to differentiate perceived and collective norms. Commun. Res. 48, 319–345. https:// doi. org/ 10. 1177/ 00936 50218 824213 
(2019).

 64. Fan, C. W. et al. Extended theory of planned behavior in explaining the intention to COVID-19 vaccination uptake among mainland 
Chinese university students: an online survey study. Hum. Vaccin. Immunother. 17, 3413–3420. https:// doi. org/ 10. 1080/ 21645 515. 
2021. 19336 87 (2021).

 65. Friemel, T. N. & Geber, S. Social distancing during the COVID-19 pandemic in Switzerland: health protective behavior in the 
context of communication and perceptions of efficacy, norms, and threat. Health Commun. https:// doi. org/ 10. 1080/ 10410 236. 
2021. 19763 60 (2021).

 66. Geber, S. & Sedlander, E. Communication as the crucial link: toward a multilevel approach to normative social influence. Stud. 
Commun. Sci. https:// doi. org/ 10. 24434/j. scoms. 2022. 02. 005 (2022).

 67. Shmueli, L. Predicting intention to receive COVID-19 vaccine among the general population using the health belief model and 
the theory of planned behavior model. BMC Public Health 21, 1–13. https:// doi. org/ 10. 1186/ s12889- 021- 10816-7 (2021).

 68. Wolff, K. COVID-19 vaccination intentions: the theory of planned behavior, optimistic bias, and anticipated regret. Front. Psychol. 
https:// doi. org/ 10. 3389/ fpsyg. 2021. 648289 (2021).

 69. Federal Center for Health Education. Begleitforschung zur Kommunikation der Corona-Schutzimpfung in Deutschland (CoSiD). 
Ergebnisse einer Repräsentativbefragung der Allgemeinbevölkerung im Juli 2021. BZgA-Forschungsbericht. (Bundeszentrale für 
gesundheitliche Aufklärung, 2021) https:// doi. org/ 10. 17623/ BZGA: Q3- COSID- 01- BEV- DE-1.0.

Author contributions
Conceptualization: M.S., B.S. Data curation: A.M.W., J.L.R., T.R., P.D., M.S. Formal analysis: M.S., B.S. Funding 
acquisition: S.L. Investigation: M.S. Methodology: M.S., B.S., P.D. Project administration: J.L.R., S.H., S.L., P.D. 
Resources: M.S., B.S., A.M.W., J.L.R., S.H., L.M.M., L.S., B.S., T.R., .P.S., M.E.B., S.L., P.D. Software: M.S. Supervi-
sion: B.S., T.R., M.E.B., P.S., P.D. Validation of manuscript content: M.S., P.D. Writing – original draft: M.S., B.S. 
Writing – review & editing: M.S., B.S., P.D., T.R., M.E.B., J.L.R., L.S.

Funding
Open Access funding enabled and organized by Projekt DEAL. The research derived from the project Healthy 
Campus Mainz, which is funded by BARMER health insurance, JGU Mainz and the University Medical Center 
of the JGU Mainz.

Competing interests 
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https:// doi. org/ 
10. 1038/ s41598- 022- 23044-9.

Correspondence and requests for materials should be addressed to M.S.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

© The Author(s) 2022

https://doi.org/10.1080/21645515.2021.2003647
https://doi.org/10.1080/21645515.2021.2003647
http://arxiv.org/abs/2004.02566
https://doi.org/10.1093/pubmed/fdab093
https://doi.org/10.1111/j.1559-1816.1998.tb01685.x
https://doi.org/10.1177/0093650218824213
https://doi.org/10.1080/21645515.2021.1933687
https://doi.org/10.1080/21645515.2021.1933687
https://doi.org/10.1080/10410236.2021.1976360
https://doi.org/10.1080/10410236.2021.1976360
https://doi.org/10.24434/j.scoms.2022.02.005
https://doi.org/10.1186/s12889-021-10816-7
https://doi.org/10.3389/fpsyg.2021.648289
https://doi.org/10.17623/BZGA:Q3-COSID-01-BEV-DE-1.0
https://doi.org/10.1038/s41598-022-23044-9
https://doi.org/10.1038/s41598-022-23044-9
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Determinants of university students’ COVID-19 vaccination intentions and behavior
	Methods
	Study design, participants, and procedure. 
	Vaccination situation in Germany at the time of study. 
	Measures. 
	Dependent variables. 
	Independent variables. 
	Sociodemographic and study-related factors. 
	Health-related factors. 
	Psychological factors. 
	Communication-related factors. 


	Data analysis. 
	Ethics approval. 

	Results
	Main analysis I: Vaccination status (all students). 
	Main analysis II: Vaccination intention (unvaccinated students). 

	Discussion
	Limitations
	Conclusion
	References


