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Abstract: To reduce the number of COVID-19 cases, vaccines were rapidly made available worldwide.
For a strategically targeted response to the COVID-19 pandemic, population vaccination coverage
was to be maximized. The target groups also included healthy children. In this context, it is
important to understand the determinants and beliefs that lead parents to favor or oppose COVID-19
immunization in children. This study aimed to investigate parents’ COVID-19 vaccination willingness
in Germany for children aged 5-11 years in 2021/2022. For this purpose, the determinants and
beliefs behind parents’ vaccination decisions were examined. Descriptive analysis and bivariate
correlations were performed on COVID-19 vaccination willingness and parents” mental health status,
general vaccination attitudes, and SARS-CoV-2 politics perceptions. In total, 2401 participants fully
participated in this cross-sectional study. The COVID-19 vaccination uptake (71.4%) outweighed the
vaccination refusal (19.4%). Correlations revealed higher vaccine acceptance in parents presenting
full vaccination certificates (90.9%), COVID-19 immunizations (99.9%), or increased COVID-19 fear
(93.6%). Vaccination-refusal was associated with higher perceived pressure by COVID-19 vaccination
campaigns (87.7%), higher experienced restrictions due to COVID-19 protective measures in parents’
social environment (83.6%), and engagement against COVID-19 protective measures (51.6%). Besides
general anxiety, no significant correlations were observed between parents’ mental health variables
and vaccination willingness. Although several factors are ultimately associated with vaccination
willingness, future vaccination campaigns should prioritize reducing pressure, increasing trust,
and considering parents’ differentiation between familiar and unfamiliar pathogens during their
vaccination decision-making process.

Keywords: COVID-19; willingness; trust; childhood vaccines; associated factors; vaccination;
mental health

1. Introduction

Over the past three years, society has learned to cope with the SARS-CoV-2 virus and
the presence of the COVID-19 pandemic has gradually faded into the background. To date,
there is no exclusive target therapy to effectively combat the virus and in addition to pro-
tective COVID-19 vaccinations, potential drugs are still being improved to adequately treat
severe courses of the disease [1,2]. COVID-19 may present various clinical manifestations
and undergo different courses [3]. Current research focuses on conditions that can develop
after COVID-19 infections, for example, post COVID-19 syndrome, and investigates the
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association between such conditions and the presence of COVID-19 vaccinations [4-6]. Due
to initially insufficient effective and available therapies, parallel increasing death rates, and
virus variants, a worldwide rollout of vaccines was the only solution to achieve a sufficient,
population-wide immunity and protection against SARS-CoV-2 in the short term through
prevention [7].

Based on World Health Organization (WHO) evaluations, vaccination campaigns
have been rapidly established worldwide to achieve herd immunity in the population.
In Germany, the first vaccination invitations for high-risk groups (elderly, pre-diseased
adults, health workers) were issued in December 2020 [8,9]. Later vaccination recommen-
dations were successively extended for healthy adults and by August 2021 for teenagers.
By November 2021, the European Medical Agency approved the vaccine BioNTech/Pfizer
(Comirnaty® 10 pg) for 5-11-year-olds in Europe [8,10-12]. This was followed by a vacci-
nation recommendation in Germany issued by the Standing Committee on Vaccination
(STIKO) in May 2022. However, this recommendation was withdrawn after one year for
all (non-pre-diseased) minors [8,13,14]. This change was justified based on updated WHO
vaccination declarations. According to WHO, SARS-CoV-2 causes less severe courses
in healthy children and their hospitalization and death rates are lowest, requiring high
numbers needed to vaccinate [14,15]. Furthermore, it is not necessarily cost effective
for countries to vaccinate healthy children [14,15]. Despite milder courses or inappar-
ent infections among children, it should not be neglected that severe courses may occur.
Children may transmit the infection to their (vulnerable) environment and may suffer
long-term consequences [15]. Current components of COVID-19 studies in children are
pediatric inflammatory multisystem syndrome, long COVID-19, and post COVID-19 syn-
dromes [8,16,17]. Although these consequences are less frequent in children, COVID-19
vaccination uptake for children remains a controversial issue for both parents and author-
ities [8]. The monitoring of German COVID-19 vaccination rates reported that 22.4% of
the 5.4 million 5-11-year-olds in Germany had received at least one vaccination shot by
November 2023 [18,19]. The importance of vaccinations in general becomes more serious
considering the observed decline in routine childhood vaccines and the resulting worrying
vaccination gaps during 2019-2021 [20-23]. According to UNICEF, “67 million children
missed out on their routine vaccinations” during the pandemic [20]. In parallel, measles
infection rates rose last year, and health officials expect devastating disease outbreaks in
the upcoming years due to vaccination backlogs [20,24].

Considering these developments, it is important to understand why vaccination gaps
for routine childhood vaccinations have occurred and why demand has been low, partic-
ularly concerning COVID-19 vaccine uptake among children during the pandemic. To
provide an attractive vaccination offer to parents and to provide education, parents’ motiva-
tions for their vaccination decisions should be elicited. To this end, it is necessary to identify
the most important factors involved in parents’ considerations for or against vaccination
uptake for children. International studies therefore examined vaccination acceptance and
hesitancy in the context of COVID-19 vaccines and concluded the general attitudes toward
vaccination, the COVID-19 immunization status among parents themselves, and the so-
ciodemographic variables that strongly influence vaccination decisions for children [25-27].
Other factors may relate to radical protective measures (e.g., lockdowns), fast-moving
as well as far-reaching policy decisions, political polarization, and misinformation about
vaccines during the COVID-19 pandemic [23,25,28-31]. In this context, recent studies
also referred to trust in authorities and government, anxiety, and the mental burden of
parents and children and investigated the role of these factors in decisions about a potential
COVID-19 vaccination uptake [28,32-38]. Because the population suffered mental distress
during the pandemic, there is a need for more detailed and validated data on the extent
to which mental burden impacts COVID-19 vaccination uptake [34]. In addition, there is
still relatively little data on the impact of COVID-19 vaccination campaigns on vaccination
willingness in recent years.
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This work aims to consider these potentials and provide information on the impact
of COVID-19 vaccination campaigns and political perceptions during the pandemic and
to offer a perspective for improving future vaccination invitations concerning childhood
vaccination backlogs or emerging pathogens. The objective of this paper is to analyze
determinants and beliefs associated with the COVID-19 vaccination willingness for children
among parents in Germany. Belief selections are related to the COVID-19 vaccine for
children whereas determinants include the amount of mental burden, general attitudes
towards vaccinations, and SARS-CoV-2 politics perceptions.

2. Materials and Methods
2.1. Study Design and Participants

This cross-sectional study was based on an online survey designed with the software
Unipark EFS 21.2 (Tivian XI GmbH, Cologne, Germany). The investigation period was
from 14 December 2021 to 27 January 2022. Survey distribution occurred via social media,
notice boards, teachers, and chats in primary schools, general practitioners, pediatricians,
and pharmacies in Germany. Informed consent was obtained digitally. Participation
was voluntary, anonymous, and could be withdrawn at any time. Data were used only
from completed surveys. Inclusion criteria were (1) being a parent, (2) being >18 years
of age, and (3) having children between the ages of 5 and 11 years. After application
of the selection criteria, 2401 (96.77%) of the 2481 complete data sets were eligible for
further analysis. Overall, the study had a completion rate of 75.75% and a total number
of 3275 participants. The time required to fill in the survey was approximately 13 min.
The study was approved by the local Ethics Committees of the Faculty of Medicine of the
University Hospital Essen (20-9307-BO).

2.2. Measures and Instruments

Data were collected on sociodemographic and mental health status, general vacci-
nation attitudes, and SARS-CoV-2 politics perceptions during the COVID-19 pandemic
and on beliefs leading to parents’ vaccination decisions. The following psychometric
instruments were used to obtain information about parents’ health status: the Distress Ther-
mometer (DT) was used to define the degree of experienced psychological distress in the
past week (0 = no distress; 10 = extreme distress) [39,40]. A score of >4 indicates elevated
distress [34,39]. The General Anxiety Disorder Scale-7 (GAD-7) assessed the frequency
of general anxiety symptoms and the Patient Health Questionnaire (PHQ-8) captured
depression symptoms over the past two weeks each on a 4-point Likert-scale (0 = never to
3 = nearly every day) [41]. GAD sum scores of > 5, >10, and >15 indicate mild, moderate,
and severe general anxiety symptoms [42-44]. PHQ sum scores of >5, >10, >15, and >20
indicate mild, moderate, intermediate, and severe depression symptomatology [41].

Accordingly, to capture parents’ general vaccination attitudes, the following self-
generated items were implemented. These included completeness of vaccination cer-
tificates (for parents and children), the importance of vaccinations as protection against
other possible infections (0 = strongly disagree; 100 = completely agree), and the present
COVID-19 immunization status of parents.

Parents rated the presence of COVID-19-related fear, on a 7-point Likert-scale (1 = very
low to 7 = extremely high) [34,40,45]. A score > 5 relates to elevated COVID-19 fear [34].
Parents’ subjective level of information regarding COVID-19 covers “I feel informed about
COVID-19”, “I feel informed about measures to avoid an infection with COVID-19” and
“I understand the health authorities” advice regarding COVID-19”. Items were evaluated
on a 7-point Likert scale (1 = strongly disagree; 7 = completely agree). A score > 5 relates
to an elevated subjective level of information regarding COVID-19 [34]. Trust in govern-
mental actions to face COVID-19 comprises “I think Germany is well prepared to face
COVID-19”, “I think all government measures are being taken to combat COVID-19”, “I
have confidence in the governmental system in Germany”, and “I believe that political
actions against COVID-19 in Germany are exaggerated”. These variables were assessed
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on a 7-point Likert-scale (1 = strongly disagree; 7 = completely agree) [34,40,45]. The
cut-off for elevated trust in governmental actions to face COVID-19 is set at >5 [34]. The
questionnaires comprising COVID-19-related fear, subjective level of information regarding
COVID-19, and trust in governmental actions facing COVID-19 are validated instruments
and have been frequently used in previous surveys investigating COVID-19-related is-
sues [34,35,38,40]. As an indicator of internal consistency, the reliabilities for the subjective
level of information and governmental trust were evaluated using Cronbach’s «. Both
scales showed an acceptable to high internal consistency with Cronbach’s = 0.811 and
Cronbach’s & = 0.676, respectively. Their scale-scale correlation was r = 0.497, p < 0.001.

The following self-generated items also contributed to the assessment of parents’
SARS-CoV-2 politics perceptions during the COVID-19 pandemic. Parents rated their
pressure perception by COVID-19 vaccination campaigns on a numeric scale (0 = not at
all; 100 = very strongly). They evaluated their experienced restrictions due to COVID-19
protective measures in their social environment (very little to very strong). The frequency
(never to regularly) with which parents were politically engaged (e.g., at public demonstra-
tions or in online forums and social media) against COVID-19-specific protective measures
or legislative changes during the pandemic in the past seven months was also queried.
Furthermore, parents” attitude toward the adopted German measles protection law (manda-
tory vaccination since March, 1st 2020 addressing for example children attending public
day care facilities) was assessed (fully adequate to completely overdone) [46].

Apart from that, probable beliefs contributing to COVID-19 vaccination decisions
for children were created and included in the survey. Beliefs were subdivided into three
multiple-response categories. Subsequently, filtered beliefs were either favoring vaccination,
voting against vaccination, or beliefs that fit to the already received vaccination category.
Parents selected individually appropriate beliefs depending on their vaccination decision.
See the following Table 1 for further information regarding parents’ selectable beliefs.

Table 1. Selection of beliefs contributing to COVID-19 vaccination uptake and hesitancy for children.

Categories Beliefs
Protect child/children from infection in everyday life (daycare, school, etc.)
Fear of a severe course
Parents who are willing to have their children Fear of “long COVID-19”

vaccinated !

Chronically ill/immunocompromised child/children
Child/children want/desire vaccination
Regain more freedoms

Parents who already approved the
vaccination of their
children prior to the official
recommendation

Achieve sufficient vaccination protection at an early stage
Reduce infections in daycare/school and avoid quarantine
Regain more freedom
Fear of a severe course
Chronically ill/immunocompromised child /children

Parents who refused to vaccinate their children

I think that my child/children is/are too young
I think that the vaccine is not well studied
I am not aware of the long-term effects
I think my child/children would pass an infection without severe progression
My child/children has/have an allergy to vaccine components,
thrombosis-with-thrombocytopenia syndrome, or capillary leak syndrome
Corona pandemic is an adult pandemic, which affects children less
COVID-19 infection is less severe in children
My child/children do not belong to particularly vulnerable
or pre-diseased groups
My child/children refuse/refuse vaccination

! Parents who are willing to have their children vaccinated with and without the Standing Committee on
Vaccination recommendation and who are undecided. Their children are not (yet) vaccinated.
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2.3. Statistical Analysis

Data analysis was performed by using SPSS Statistics 28 software (IBM, Armonk,
NY, USA). Descriptive statistics were conducted first. Sum scores for GAD-7 and PHQ-8
as well as mean scores for DT, importance of immunizations as protection against other
possible infections, COVID-19-related fear, subjective level of information, governmental
trust, and perceived pressure due to COVID-19 vaccination campaigns were calculated.
Internal consistencies between subjective level of information and governmental trust were
determined using Cronbach’s «. Correlations were performed to analyze associations
between each selected variable and the willingness to vaccinate children against COVID-19.
The strengths of associations were determined by Cramer-V, Cramer-Phi, Eta, Kendall’s
Tau, and Spearman’s Rho. The correlation analysis findings are classified into different
association ranges as per the selected coefficient. Association ranges differ as follows.
Cramer’s V is distributed into weak < 0.2, moderate 0.2-0.6, and strong > 0.6 associations.
The weak range of Cramer’s Phi is 0.1-0.3, the moderate range is 0.3-0.5 and the strong
range is >0.5. Eta correlation results are classified as weak < 0.1, moderate 0.1-0.3, strong
0.3-0.5, and very strong > 0.5. The level of significance was set at « = 0.05 (two-sided test).
To avoid the accumulation of alpha errors, p values were Bonferroni corrected after testing.
Considering the present sample size, normal distribution was assumed.

3. Results
3.1. Parents” Descriptive Characteristics Regarding Mental Health, General Vaccination Attitudes
and SARS-CoV-2 Politics Perceptions

The sample included a total of 2401 complete data sets. Most of the participants were
female (93.8%, n = 2252) and married (83.6%, n = 2007), the mean age was 38.95 years (range
20-59 years, SD = 5.010) and 57.2% of parents had a university degree (n = 1367). Overall,
64.6% (n = 1550) of parents had one child, most often being 5 years old (24.2%, n = 766). See
Tables 2 and S1 for parents’ sociodemographic data.

Table 2. Sociodemographic characteristics of parents (n = 2401).

n %
Age
18-24 5 0.2
25-34 433 18.0
35-44 1648 68.6
45-54 300 125
55-64 4 0.2
Gender
Female 2252 93.8
Male 149 6.2
Marital Status
Single 73 3.0
Married 2007 83.6
In a relationship 223 9.3
Separated /divorced 93 3.9
Widowed 3 0.1
Other 2 0.1
Level of education
University degree 1367 57.2
High school degree 315 13.2
Higher middle school degree 105 44
Lower middle school degree 597 25.0

Other forms of schooling 4 0.2
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Table 2. Cont.

n 0/0
Residence area
100,000 residents 852 35.5
20,000 residents 629 26.2
5000 residents 426 17.7
<5000 residents 494 20.6
Number of children

1 1550 64.6

2 734 30.6

3 96 4.0

More than 3 21 0.9

Age of children

5 766 24.2

6 539 17.1

7 478 15.1

8 413 13.1

9 358 11.3

10 301 9.5

11 305 9.7

Health status

Diseases 695 28.9
Physical disease 486 20.2

Mental disease 209 8.7
No disease 1706 71.1

Mental health status M SD
DT 5.7 2.654
GAD-7 5.3 4.296
PHQ-8 5.6 4.338

Overall, the majority of parents in this study indicated a positive general attitude
towards vaccinations and COVID-19 vaccinations (see Table 3). A total of 71.4% (n = 1714)
of parents preferred the COVID-19 vaccine for their children, while 19.4% (n = 465) of
parents were reluctant to vaccinate their children. Table 3 provides details about parents’
general vaccination attitudes and SARS-CoV-2 politics perceptions.

Table 3. Parents’ general vaccination attitudes and SARS-CoV-2 politics perceptions.

General Vaccination Attitudes n %
Vaccination certificate (parents)
Complete 1891 78.8
Partial complete 309 12.9
Incomplete 195 8.1
So far, the COVID-19 vaccination is the only vaccination I have ever 6 0.2
received. ’
Vaccination certificate (children)
Complete 2048 85.3
I do not know 9 0.4
Incomplete 288 12
My child has not received any childhood vaccinations. 56 2.3
Importance of immunizations as protection against other infections 84.89 1 26.464 2
COVID-19 vaccination of parents
Yes 2084 86.8

No 317 13.2
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Table 3. Cont.

General Vaccination Attitudes n %
Willingness for COVID-19 vaccination of children aged 5 to 11 years
Yes, if a Standing Committee on Vaccination recommendation 430 17.9
is available ’
Yes, even if no Standing Committee on Vaccination recommendation 1284 535
is available ’
Undecided 222 9.2
No, in no case 465 194
Children (5 to 11 years old) who already received the vaccination
COVID-19 vaccination
Yes 863 447
No 1069 55.3
SARS-CoV-2 politics perceptions M SD
COVID-19-related fear 5.3 1.683
Subjective level of information 6.0 1.082
Governmental trust 3.9 1.199
Pressure perception by COVID-19 vaccination campaigns 26.5 37.741
Experienced restrictions in the social environment n %
Very little 290 12.1
Little 881 36.7
Neither 382 15.9
Strongly 579 241
Very strong 269 11.2
Engagement against protective measures
Never, and do not plan to 1905 79.3
Never, but plan to do so 105 44
Once 57 24
Several times 228 9.5
Regularly 106 4.4
Attitude towards mandatory measles vaccine
Fully adequate 1516 63.1
Adequate 433 18.0
Neutral 158 6.6
Exaggerated 154 6.4
Completely overdone 140 5.8

1 Mean score, 2 Standard deviation.

3.2. Beliefs Contributing to COVID-19 Vaccination Uptake or Hesitancy

Parents approving vaccination (with and without STIKO recommendation and unde-
cided, n = 1069) predominantly intended to protect children from infection in everyday
life (for example kindergarten, school) (87.1%, n = 915) and feared long COVID-19 (83.3%,
n = 875) (see Table S2). Parents who denied COVID-19 vaccination uptake (1 = 465) ex-
pected a less severe COVID-19 infection course in children (82.4%, n = 383). Also, they
were not aware of the long-term effects (81.9%, n = 381). The most important beliefs for
parents to approve COVID-19 vaccine uptake for their children prior to official recom-
mendation (n = 863) were to achieve sufficient vaccination protection at an early stage
(89.3%, n = 770), to reduce infections in daycare/school and to avoid quarantine (88.7%,
n =765). For details regarding beliefs contributing to vaccination decisions, see Table S2 in
Supplementary Materials.

3.3. Determinants Associated with COVID-19 Vaccination Willingness for Children

To determine the association of certain variables with COVID-19 vaccination willing-
ness for children, several correlations were conducted. Table 4 highlights the variables
exhibiting positive significant correlations with vaccination willingness and their adjusted
p-values. Apart from gender (r = 0.055; p,q; > 0.999), residence area (r = 0.044; p,q; > 0.999),
DT (r = 0.038; pagj > 0.999), and PHQ-8 (r = 0.057; p,g; > 0.9), all variables demonstrated
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significant associations with vaccination willingness (p < 0.05). Additionally, there was
an association of mandatory measles vaccination with perceived pressure by COVID-19
vaccination campaigns (Spearman r = 0.551; Kendall’s Tau-c = 0.371; p < 0.001).

Table 4. Results of correlations between selected variables and the COVID-19 vaccination willingness
for children.

Cramer CI Unadjusted Adjusted
2 4
Cramer V Phi 3 Eta (95%) p Values p Values !
Sociodemographic
Age 0.208 (0.171-0.251) <0.001 0.019
Gender 0.055 (0.026-0.1) 0.063 >0.999
Marital Status 0.071 (0.057-0.105) <0.001 0.019
Educational level 0.198 (0.173-0.252) <0.001 0.019
Residence Area 0.044 (0.004-0.083) 0.203 >0.999
Mental health status
DT 0.038 (0.015-0.083) 0.328 >0.999
GAD-7 0.080 (0.044-0.123) 0.002 0.038
PHQ-8 0.057 (0.029-0.1) 0.05 0.95
General vaccination
attitudes
Vaccination certificate (parents) 0.364 (0.343-0.386) <0.001 0.019
Vaccination certificate
(children) 0.291 (0.265-0.318) <0.001 0.019
[mportance of immunizations as 0.734 (0.707-0.760) <0.001 0.019
protection againstother infections
COVID-19 vaccination 0.768 (0.734-0.8) <0.001 0.019
of parents
SARS-CoV-2 politics
perceptions
COVID-19-related fear 0.665 (0.635-0.698) <0.001 0.019
Subjective level of information 0.484 (0.445-0.522) <0.001 0.019
Governmental trust 0.602 (0.572-0.631) <0.001 0.019
Pressure perception by
COVID-19 vaccination 0.775 (0.748-0.799) <0.001 0.019
campaigns
Experienced restrictions in the 0.642 (0.606-0.680) <0.001 0.019
social environment
Engagement against 0.614 (0.581-0.654) <0.001 0.019
protective measures
Attitude towards mandatory 0.785 (0.754-0.815) <0.001 0.019

measles vaccine

1 Bonferroni correction was applied for 19 tests at « = 0.05. 2 Cramer V: weak: <0.2, moderate: 0.2-0.6, strong:
>0.6. 3 Cramer Phi: weak: 0.1-0.3, moderate: 0.3-0.5, strong: >0.5. 4 Eta: weak: <0.1, moderate: 0.1-0.3, strong:
0.3-0.5, very strong: >0.5.

When correlating vaccination willingness with determinants, cross-tabulations were
created between parents with vaccination preference and vaccination reluctance (see
Supplementary Material Table S3 for distribution).  Vaccine-accepting parents were
aged > 39 years (58%, n = 989), were married (85.2%, n = 1461) and held a university de-
gree (61.8%, n = 1056 (see Table S3). Vaccine-refusing parents were mainly aged < 39 years
(60.6%, n = 280), were mostly married (76.1%, n = 354) and held a university degree in 44.2%
(n = 203). General anxiety symptoms were predominantly absent at scores < 5 in 52.2%
(n = 895) of those willing to vaccinate and in 45.2% (n = 210) of those refusing vaccination
(see Table S3).

Among vaccine-accepting parents, 90.9% (n = 1558) had complete vaccination cer-
tificates and 94.5% (n = 1619) had complete vaccination certificates for their children (see
Table S3). A total of 99.6% (n = 1707) of vaccine-accepting parents considered immuniza-
tions to be important for protection against other infections (scores > 50). 99.9% (n = 1713)
of parents preferring vaccination for their children had received COVID-19 immunizations
prior to the present survey.
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Vaccination acceptance was observed to be increased (scores > 5) among individuals
who reported elevated COVID-19-related fear (93.6%, n = 1605). Increased (scores > 5) sub-
jective COVID-19 knowledge was evident among both vaccine-accepting (97.0%, n = 1663)
and vaccine-refusing parents (63.4%, n = 295) (see Table S3). Lower (scores < 5) governmen-
tal trust was evident among both vaccine-accepting (69.8%, n = 1197) and vaccine-refusing
parents (95.7%, n = 445). Vaccine-refusing parents mainly showed an increased (scores > 50)
perceived pressure by COVID-19 vaccination campaigns (87.7%, n = 408), heightened ex-
perience of restrictions in their social environment (83.6%, n = 389), and engagement
against COVID-19 protective measures (51.6%, n = 240) and a negative attitude towards
the mandatory measles law (57%, n = 265) (see Table S3). Parents perceiving lower pres-
sure (scores < 50) and parents perceiving higher pressure (scores > 50) from COVID-19
vaccination campaigns both predominantly indicated the measles protection law was fully
adequate to adequate (94.9% and 43.3%) (see Table S3).

4. Discussion

This study analyzed beliefs and determinants associated with parents’” COVID-19
vaccination decisions for their underage children. Moreover, the goal of the study was
to draw analogies and suggest improvements for future vaccination acceptance among
parents. The descriptive results revealed a mild mental burden, a positive vaccination
attitude in general, and a variation in perceptions of SARS-CoV-2 politics. Compared
to the low national COVID-19 vaccination rate of 5-11-year-olds in Germany, the cur-
rent findings revealed a high willingness to vaccinate children against COVID-19 (71.4%,
n =1714). This disparity may be explained by the STIKO'’s revised vaccination advice,
restricting the COVID-19 vaccination to minors with underlying medical conditions [13,14].
In addition to other determinants, it can be inferred that parents adhere to these updated
vaccination recommendations.

Except for gender, residence area, DT, and PHQ-8, all determinants showed significant
associations with vaccination willingness in this study. In line with previous research,
significant correlations were exhibited between vaccination willingness and educational
level, marital status, and age [25,26,36,47,48]. The correlation between age and COVID-19
vaccination willingness was found to be moderate (r = 0.208; p,qj < 0.05). However, the data
suggested that older parents were more inclined to vaccinate their children compared to
younger parents. Contrary to previous investigations, there was no significant correlation
between vaccination willingness and gender [49-52]. Another distinction lies in the overall
elevated level of education among vaccine-refusing and vaccine-accepting parents of this
survey [48]. These findings are consistent with current research conducted in Germany,
implying that COVID-19 vaccination uptake is associated with higher levels of education,
marriage, and older parental age [53,54].

In terms of health status, the results indicated a mild mental health burden among par-
ticipants. Although past investigations have demonstrated an association between mental
health parameters and COVID-19 vaccination willingness during the pandemic, this study
identified only a weak but significant association with parental general anxiety (r = 0.080;
Padj < 0.05) [48,55,56]. However, there was a significant correlation between vaccination
willingness and COVID-19-related fear. The fear of COVID-19 was particularly elevated
among vaccine-accepting parents, which has also been described in other studies [36,37].
This aligns with the provided vaccination beliefs, as vaccine-accepting parents mainly
feared long COVID-19 and aimed for protection in everyday life. Moreover, a COVID-19-
related fear has previously been declared as non-pathological in other research and could
be explained by the novelty of the virus and the unknown aspects of COVID-19 [34,37].

In the category that addresses general vaccination attitudes, completeness of vaccina-
tion certificates and status of parents’ COVID-19 immunizations had moderate (r = 0.364;
Padj < 0.05 and 7 = 0.291; p,q; < 0.05) and very strong (r = 0.768; p,qj < 0.05) associations
with vaccination willingness, respectively. Previous meta-studies from Greece and China
considered the completeness of (children) vaccination certificates to be important predictors
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of the vaccination willingness (OR: 2.1517, 95% CI: 1.2181, 2.7696) [25,26]. Furthermore,
previous results indicated that parents who were COVID-19 immunized were also willing
for their children to receive the vaccine. This finding is consistent with other results in
the literature [25,26,36,57,58]. Fittingly, there was a very strong positive correlation be-
tween parents’ perceived importance of vaccination as protection against other infections
and the COVID-19 vaccination willingness (r = 0.734; p,qj < 0.05). The overall positive
vaccination attitude of parents in the study aligns with previous research [25]. In sum-
mary, COVID-19 vaccination decisions are assumed to follow the same familial patterns as
other vaccination decisions.

Regarding SARS-CoV-2 politics perceptions, determinants showed moderate and strong
associations with vaccination willingness (see Table 4). Prior investigations have demonstrated
associations between governmental trust and vaccine hesitancy and between the subjective
level of COVID-19 knowledge and vaccine uptake during the pandemic [36,47,48,53,59-61].
This study came to a different conclusion because participants overall had high subjec-
tive levels of COVID-19 knowledge and low governmental trust. However, there ex-
ists a substantial amount of misinformation about COVID-19, the vaccines, and their
effectiveness [25,30,31,53,61]. Given the uncertainty about the severity of the COVID-19
courses, premature conclusions by authorities on vaccination recommendations for a vul-
nerable group such as children should be discouraged. As trust is one of the major drivers
for vaccine acceptance, valid and evidence-based information should be published and the
government should aim to improve trust and reduce vaccine hesitancy [31,36,53,61-64].

This study further found that predominantly COVID-19 vaccine-refusing parents
publicly opposed COVID-19-related protective measures and experienced restrictions in
their social environment during the pandemic. However, physical restrictions could be
avoided by the COVID-19 vaccines, as vaccinated families would have more freedom in
their daily lives and this dimension of restriction they experienced would be reduced.

Another determinant very strongly associated with vaccination willingness was
the pressure perception by COVID-19 vaccination campaigns (r = 0.775; pagj < 0.05).
Recent investigations examining vaccination willingness recommend providing addi-
tional detailed information and education about COVID-19 vaccination to increase knowl-
edge and thus vaccination acceptance in the population, often through vaccination cam-
paigns [26,36,53,63,65]. However, earlier findings of this study suggested elevated vac-
cination refusal among individuals who perceived increased pressure from vaccination
campaigns and calls for COVID-19 vaccines. This aligns with a research study conducted
in Poland, which reveals contrary outcomes when parents perceive excessive force through
campaigns [66]. Therefore, it is not recommended to promote vaccine uptake solely through
government-run vaccination campaigns, but also by extending education and developing
sub-campaigns through other channels, not at the “helicopter” level, but at the family
level, for example, pediatricians, general practitioners, health insurance companies, and
schools [57,63]. However, for vaccination campaigns to have the desired effect, trust in
public health policy and authorities may be a fundament. In outpatient settings, such as
family medicine or general practice, motivational interviewing or other communication
tools could be used when addressing vaccination.

The variable comprising pressure perception from COVID-19 vaccination campaigns
additionally correlated with the attitude towards German mandatory measles vaccination.
A vaccination campaign is an invitation to protect oneself against a possible pathogen,
whereas a mandatory vaccine is prescribed by law [67]. However, a substantial propor-
tion of parents who indicated increased pressure from COVID-19 vaccination campaigns
predominantly had positive attitudes towards the mandatory measles vaccine. This result
could be explained by the fact that parents consider measles and measles vaccinations to
be established, whereas vaccination against COVID-19 is a novelty [48,68].

Beliefs favoring vaccination for children were related to protecting children during
everyday life, to fear of COVID-19 and long COVID-19. The main beliefs of those parents
denying COVID-19 vaccines for their children were the expectation of a less severe course
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of infection among children and the missing of information about the long-term effects of
COVID-19 vaccines. These beliefs are generally following the existing literature, although
there may be nuances in the ranking [25].

Consistent with previous research, various factors are associated with the COVID-19
vaccination uptake decision [36,48]. Numerous investigations have analyzed parental
COVID-19 vaccination willingness for their children through sociodemographic data, gen-
eral attitudes towards vaccinations, trust in the government, and vaccines. This study
contributes to the existing research on COVID-19 vaccination willingness by examining
beliefs and factors related to mental health, COVID-19 fear, compulsory measles vacci-
nation, and perceptions of SARS-CoV-2 politics. It considers the pandemic situation and
incorporates parents’ perceptions of the political environment by measuring perceived
pressure from COVID-19 vaccination campaigns, experienced restrictions in the social envi-
ronment during the pandemic, and engagement against COVID-19 protective measures.
Concerning low acceptance and numbers of childhood COVID-19 vaccinations, many
studies recommend further education about vaccines, transparency, and the extension of
campaigns. However, it should be considered that for many parents, this may increase
perceived vaccination pressure, which can lead to an increased vaccination refusal. Vac-
cination campaigns are shown to have a major impact on target groups. Therefore, it is
crucial to sensitively approach recipients when introducing new vaccines.

For this investigation, some limitations should be considered. The study only focuses
on assumptions, but no causality is provided. There might be a selection bias because this
survey was distributed via online and analog channels. A potential bias may apply to
individuals with online access. Moreover, gender imbalance should be considered, and
participants were predominantly of higher education. This cross-sectional study does not
allow conclusions to be drawn about the general public and only assesses a snapshot of
the COVID-19 pandemic. Other study designs could be applied to assess further details,
improve vaccination pressure perception and trust, and generate data on societal pressures
and community influence.

5. Conclusions

This study investigated the COVID-19 vaccination willingness among parents in Ger-
many and analyzed which determinants as well as beliefs lead them to decide for or against
COVID-19 vaccination uptake for children aged 5 to 11 years. Determinants comprised the
mental health status of parents, the vaccination attitudes of parents, and their perception of
German SARS-CoV-2 politics. Overall, this study demonstrates a high acceptance among
parents to vaccinate their children against COVID-19. In summary, the results indicated
that several factors are associated with vaccination willingness, but they differ in strength.
Among parents accepting the COVID-19 vaccine for their children, the general vaccination
attitudes were predominantly positive, and the majority feared COVID-19. Among the
parents refusing the COVID-19 vaccine for their children, the perceptions of SARS-CoV-2
politics were mainly negative. Overall, data showed low governmental trust among parents.
Mental health variables were the least associated with vaccination willingness in this study.
It should be emphasized that parents who experienced pressure from COVID-19 vaccina-
tion campaigns were more reluctant to vaccinate their children against COVID-19 but had
a positive attitude towards the mandatory measles vaccination. For the implementation of
novel vaccination initiatives, it is crucial to acknowledge that parental attitudes may vary
based on whether the vaccine targets a well-known or previously unknown pathogen. As
health institutions warn of childhood vaccination backlogs, future vaccination acceptance
strategies should address families, sensitively approach recipients, reduce pressure, and
aim to improve trust. For additional measures to be built, trust in public health policies is
essential. Sub-campaigns may target families or individuals, for example, in outpatient clin-
ics or through social media. Further surveys should be initiated on vaccination certificates,
vaccine importance, the prevalence of preventable childhood diseases, and political percep-
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tions including trust. Future investigations on vaccination willingness should consider the
potential impact of societal pressures or community influence on parental decisions.

Supplementary Materials: The following supporting information can be downloaded at:
https:/ /www.mdpi.com/article/10.3390 /vaccines12010020/s1, Table S1: Allocation of participants
by German federal states; Table S2: Parents’ beliefs contributing to children’s COVID-19 vaccination
uptake or hesitancy; Table S3: Determinants stratified by parents’ COVID-19 vaccination willingness.

Author Contributions: Conceptualization, L.P,, ].B.K. and E.-M.S.; methodology, L.P.; formal analysis,
L.P. and J.B,; data curation, L.P; writing—original draft preparation, L.P,, L.-].S., A.B.,, M.T,, ].BK,, ].B.,
U.E-M,, E.-M.S. and H.D.; writing—review and editing L.P,, L.-].S., A.B.,, M.T,, ].BK,, ].B.,, UE-M.,,
E.-M.S. and H.D.; supervision, E.-M.S. and H.D. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding. We acknowledge support by the Open Access
Publication Fund of the University of Duisburg-Essen.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Ethics Committee of the Faculty of Medicine of the University of
Duisburg-Essen (20-9307-BO).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: Data are available on request due to privacy restrictions.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

10.

11.

12.

13.

Scavone, C.; Brusco, S.; Bertini, M.; Sportiello, L.; Rafaniello, C.; Zoccoli, A.; Berrino, L.; Racagni, G.; Rossi, F; Capuano, A.
Current pharmacological treatments for COVID-19: What’s next? Br. J. Pharmacol. 2020, 177, 4813-4824. [CrossRef] [PubMed]
Yuan, Y,; Jiao, B.; Qu, L.; Yang, D.; Liu, R. The development of COVID-19 treatment. Front. Immunol. 2023, 14, 1125246. [CrossRef]
[PubMed]

Tsai, PH.; Lai, W.Y,; Lin, Y.Y.; Luo, Y.H.; Lin, Y.T.; Chen, H.K.; Chen, Y.M.; Lai, Y.C.; Kuo, L.C.; Chen, S.D.; et al. Clinical
manifestation and disease progression in COVID-19 infection. J. Chin. Med. Assoc. 2021, 84, 3-8. [CrossRef] [PubMed]

Scharf, R.E.; Anaya, ].M. Post-COVID Syndrome in Adults—An Overview. Viruses 2023, 15, 675. [CrossRef] [PubMed]
Watanabe, A.; Iwagami, M.; Yasuhara, J.; Takagi, H.; Kuno, T. Protective effect of COVID-19 vaccination against long COVID
syndrome: A systematic review and meta-analysis. Vaccine 2023, 41, 1783-1790. [CrossRef] [PubMed]

Ayoubkhani, D.; Bermingham, C.; Pouwels, K.B.; Glickman, M.; Nafilyan, V.; Zaccardi, F.; Khunti, K.; Alwan, N.A.; Walker,
A.S. Trajectory of long covid symptoms after COVID-19 vaccination: Community based cohort study. BMJ 2022, 377, e069676.
[CrossRef]

WHO. Coronavirus Disease (COVID-19): Herd Immunity, Lockdowns and COVID-19. Available online: https://
www.who.int/news-room/questions-and-answers/item/herd-immunity-lockdowns-and-covid-19?gclid=Cj0KCQjw7
pKFBhDUARISAFUoMDY9A1Jvpnh1s8BQ-B0gR6571dejuzqg5Sm15qWNnJHta-KcaAidvLKoaAKKpEALw_wcB  (accessed
on 19 August 2023).

Brandstetter, S.; Pawellek, M.; Bohmer, M.M.; Koninger, A.; Melter, M.; Kabesch, M.; Apfelbacher, C.; Group, K.U.-K.S. Parental
intention to vaccinate their children against COVID-19. Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz 2022, 65,
1281-1288. [CrossRef]

RKI. Standige Impfkommission verdffentlicht Empfehlungen zur COVID-19-Impfung. Available online: https://www.rki.de/
DE/Content/Service/Presse/Pressemitteilungen/2020/11_2020.html (accessed on 30 August 2023).

EMA. Comirnaty COVID-19 Vaccine: EMA Recommends Approval for Children Aged 5 to 11. Available online: https:
//www.ema.europa.eu/en/news/comirnaty-covid-19-vaccine-ema-recommends-approval-children-aged-5-11 (accessed on
30 August 2023).

RKI. Mitteilung der STIKO zur Aktualisierung der COVID-19-Impfempfehlung fiir Kinder und Jugendliche (16.8.2021). Avail-
able online: https://www.rki.de/DE/Content/Kommissionen/STIKO/Empfehlungen/PM_2021-08-16.html (accessed on
30 August 2023).

Piechotta, V.; Siemens, W.; Thielemann, I.; Toews, M.; Koch, J.; Vygen-Bonnet, S.; Kothari, K.; Grummich, K.; Braun, C.; Kapp, P;
et al. Safety and effectiveness of vaccines against COVID-19 in children aged 5-11 years: A systematic review and meta-analysis.
Lancet Child Adolesc. Health 2023, 7, 379-391. [CrossRef]

RKI. Pressemitteilung der STIKO zur COVID-19-Impfempfehlung fiir Kinder von 5-11 Jahren und fiir Personen mit
durchgemachter SARS-CoV-2-Infektion und bisher unvollstindiger Immunisierung (20. Aktualisierung). Available online:
https:/ /www.rki.de/DE/Content/Kommissionen/STIKO/Empfehlungen/PM_2022-05-24.html (accessed on 30 August 2023).


https://www.mdpi.com/article/10.3390/vaccines12010020/s1
https://doi.org/10.1111/bph.15072
https://www.ncbi.nlm.nih.gov/pubmed/32329520
https://doi.org/10.3389/fimmu.2023.1125246
https://www.ncbi.nlm.nih.gov/pubmed/36776881
https://doi.org/10.1097/JCMA.0000000000000463
https://www.ncbi.nlm.nih.gov/pubmed/33230062
https://doi.org/10.3390/v15030675
https://www.ncbi.nlm.nih.gov/pubmed/36992384
https://doi.org/10.1016/j.vaccine.2023.02.008
https://www.ncbi.nlm.nih.gov/pubmed/36774332
https://doi.org/10.1136/bmj-2021-069676
https://www.who.int/news-room/questions-and-answers/item/herd-immunity-lockdowns-and-covid-19?gclid=Cj0KCQjw7pKFBhDUARIsAFUoMDY9A1Jvpnh1s8BQ-B0gR6S7Idejuzq5Sm15qWNnJHta-KcaAidvLKoaAkKpEALw_wcB
https://www.who.int/news-room/questions-and-answers/item/herd-immunity-lockdowns-and-covid-19?gclid=Cj0KCQjw7pKFBhDUARIsAFUoMDY9A1Jvpnh1s8BQ-B0gR6S7Idejuzq5Sm15qWNnJHta-KcaAidvLKoaAkKpEALw_wcB
https://www.who.int/news-room/questions-and-answers/item/herd-immunity-lockdowns-and-covid-19?gclid=Cj0KCQjw7pKFBhDUARIsAFUoMDY9A1Jvpnh1s8BQ-B0gR6S7Idejuzq5Sm15qWNnJHta-KcaAidvLKoaAkKpEALw_wcB
https://doi.org/10.1007/s00103-022-03613-z
https://www.rki.de/DE/Content/Service/Presse/Pressemitteilungen/2020/11_2020.html
https://www.rki.de/DE/Content/Service/Presse/Pressemitteilungen/2020/11_2020.html
https://www.ema.europa.eu/en/news/comirnaty-covid-19-vaccine-ema-recommends-approval-children-aged-5-11
https://www.ema.europa.eu/en/news/comirnaty-covid-19-vaccine-ema-recommends-approval-children-aged-5-11
https://www.rki.de/DE/Content/Kommissionen/STIKO/Empfehlungen/PM_2021-08-16.html
https://doi.org/10.1016/S2352-4642(23)00078-0
https://www.rki.de/DE/Content/Kommissionen/STIKO/Empfehlungen/PM_2022-05-24.html

Vaccines 2024, 12, 20 13 of 15

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

RKI. Impfung bei Kindern und Jugendlichen (Stand: 18.9.2023). Available online: https://www.rki.de/SharedDocs/FAQ/
COVID-Impfen/FAQ_Liste_Impfung_Kinder_Jugendliche.html (accessed on 30 August 2023).

WHO. WHO SAGE Roadmap for Prioritizing Uses of COVID-19 Vaccines—An Approach to Optimize the Global Impact of
COVID-19 Vaccines, Based on Public Health Goals, Global and National Equity, and Vaccine Access and Coverage Scenar-
ios. Available online: https://www.who.int/publications/i/item/WHO-2019-nCoV-Vaccines-SAGE-Roadmap (accessed on
30 August 2023).

Hamad Saied, M.; van der Griend, L.; van Straalen, ] W.; Wulffraat, N.M.; Vastert, S.; Jansen, M.H.A. The protective effect of
COVID-19 vaccines on developing multisystem inflammatory syndrome in children (MIS-C): A systematic literature review and
meta-analysis. Pediatr. Rheumatol. Online J. 2023, 21, 80. [CrossRef]

Goretzki, S.C.; Brasseler, M.; Dogan, B.; Huhne, T.; Bernard, D.; Schonecker, A.; Steindor, M.; Gangfuss, A.; Della Marina, A;
Felderhoff-Muser, U.; et al. High Prevalence of Alternative Diagnoses in Children and Adolescents with Suspected Long
COVID-A Single Center Cohort Study. Viruses 2023, 15, 579. [CrossRef]

RKI. Digitales Impfquotenmonitoring zur COVID-19-Impfung. Available online: https://www.rki.de/DE/Content/InfAZ/N/
Neuartiges_Coronavirus/Daten/Impfquoten-Tab.html (accessed on 30 November 2023).

Bundesministerium fiir Gesundheit. Impfdashboard. Available online: https://impfdashboard.de/ (accessed on 30 August 2023).
UNICEFE. New Data Indicates Declining Confidence in Childhood Vaccines of up to 44 Percentage Points in Some Countries
during the COVID-19 Pandemic. Available online: https://www.unicef.org/press-releases/sowc_2023_immunization (accessed
on 30 August 2023).

WHO. COVID-19 Pandemic Fuels Largest Continued Backslide in Vaccinations in Three Decades. Available online: https://www.
who.int/news/item/15-07-2022-covid-19-pandemic-fuels-largest-continued-backslide-in-vaccinations-in-three-decades (ac-
cessed on 30 August 2023).

SeyedAlinaghi, S.; Karimi, A.; Mojdeganlou, H.; Alilou, S.; Mirghaderi, S.P.; Noori, T.; Shamsabadi, A.; Dadras, O.; Vahedi, F;
Mohammadi, P; et al. Impact of COVID-19 pandemic on routine vaccination coverage of children and adolescents: A systematic
review. Health Sci. Rep. 2022, 5, e00516. [CrossRef] [PubMed]

Dinleyici, E.C.; Borrow, R.; Safadi, M.A.P.; van Damme, P.; Munoz, EM. Vaccines and routine immunization strategies during the
COVID-19 pandemic. Hum. Vaccines Immunother. 2021, 17, 400-407. [CrossRef] [PubMed]

Neufeind, ].; Schmid-Kupke, N.; Rehfuess, E.; Betsch, C.; Wichmann, O. How a generally well-accepted measles vaccine mandate
may lead to inequities and decreased vaccine uptake: A preregistered survey study in Germany. BMC Public Health 2022, 22, 1846.
[CrossRef] [PubMed]

Chen, F,; He, Y.; Shi, Y. Parents” and Guardians” Willingness to Vaccinate Their Children against COVID-19: A Systematic Review
and Meta-Analysis. Vaccines 2022, 10, 179. [CrossRef] [PubMed]

Galanis, P; Vraka, L; Siskou, O.; Konstantakopoulou, O.; Katsiroumpa, A.; Kaitelidou, D. Willingness, refusal and influential factors
of parents to vaccinate their children against the COVID-19: A systematic review and meta-analysis. Prev. Med. 2022, 157, 106994.
[CrossRef] [PubMed]

Muschalik, C.; Orth, B.; Merkel, C.; Bock, F.; Ruden, U.V. COVID-19 Vaccination in Children-Vaccination Status, Intention to
Vaccinate, and Ways To Promote Informed Parental Decision-Making. Dtsch. Arztebl. Int. 2022, 119, 142-143. [CrossRef] [PubMed]
Bardosh, K.; de Figueiredo, A.; Gur-Arie, R.; Jamrozik, E.; Doidge, J.; Lemmens, T.; Keshavjee, S.; Graham, J.E.; Baral, S. The
unintended consequences of COVID-19 vaccine policy: Why mandates, passports and restrictions may cause more harm than
good. BMJ Glob. Health 2022, 7, e008684. [CrossRef]

Brauner, ]. M.; Mindermann, S.; Sharma, M.; Johnston, D.; Salvatier, J.; Gavenciak, T.; Stephenson, A.B.; Leech, G.; Altman, G.;
Mikulik, V.; et al. Inferring the effectiveness of government interventions against COVID-19. Science 2021, 371, eabd9338.
[CrossRef]

Altman, ].D.; Miner, D.S.; Lee, A.A.; Asay, A.E.; Nielson, B.U.; Rose, A.M.; Hinton, K.; Poole, B.D. Factors Affecting Vaccine
Attitudes Influenced by the COVID-19 Pandemic. Vaccines 2023, 11, 516. [CrossRef]

Kassianos, G.; Puig-Barbera, J.; Dinse, H.; Teufel, M.; Tureci, O.; Pather, S. Addressing COVID-19 vaccine hesitancy. Drugs Context
2022, 11, 2021-12-3. [CrossRef]

Ravens-Sieberer, U.; Kaman, A.; Erhart, M.; Devine, ].; Schlack, R.; Otto, C. Impact of the COVID-19 pandemic on quality of life
and mental health in children and adolescents in Germany. Eur. Child Adolesc. Psychiatry 2022, 31, 879-889. [CrossRef] [PubMed]
Ravens-Sieberer, U.; Kaman, A.; Erhart, M.; Otto, C.; Devine, J.; Loffler, C.; Hurrelmann, K.; Bullinger, M.; Barkmann, C.;
Siegel, N.A.; et al. Quality of life and mental health in children and adolescents during the first year of the COVID-19 pandemic:
Results of a two-wave nationwide population-based study. Eur. Child Adolesc. Psychiatry 2023, 32, 575-588. [CrossRef] [PubMed]
Bauerle, A.; Teufel, M.; Musche, V.; Weismuller, B.; Kohler, H.; Hetkamp, M.; Dorrie, N.; Schweda, A.; Skoda, E.M. Increased
generalized anxiety, depression and distress during the COVID-19 pandemic: A cross-sectional study in Germany. J. Public Health
2020, 42, 672-678. [CrossRef] [PubMed]

Schweda, A.; Weismuller, B.; Bauerle, A.; Dorrie, N.; Musche, V.; Fink, M.; Kohler, H.; Teufel, M.; Skoda, E.M. Phenotyping
mental health: Age, community size, and depression differently modulate COVID-19-related fear and generalized anxiety. Compr.
Psychiatry 2021, 104, 152218. [CrossRef] [PubMed]

Krakowczyk, J.B.; Bauerle, A ; Pape, L.; Kaup, T.; Nulle, L.; Teufel, M.; Skoda, E.M. COVID-19 Vaccine for Children: Vaccination
Willingness of Parents and Its Associated Factors-A Network Analysis. Vaccines 2022, 10, 1155. [CrossRef] [PubMed]


https://www.rki.de/SharedDocs/FAQ/COVID-Impfen/FAQ_Liste_Impfung_Kinder_Jugendliche.html
https://www.rki.de/SharedDocs/FAQ/COVID-Impfen/FAQ_Liste_Impfung_Kinder_Jugendliche.html
https://www.who.int/publications/i/item/WHO-2019-nCoV-Vaccines-SAGE-Roadmap
https://doi.org/10.1186/s12969-023-00848-1
https://doi.org/10.3390/v15020579
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Daten/Impfquoten-Tab.html
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Daten/Impfquoten-Tab.html
https://impfdashboard.de/
https://www.unicef.org/press-releases/sowc_2023_immunization
https://www.who.int/news/item/15-07-2022-covid-19-pandemic-fuels-largest-continued-backslide-in-vaccinations-in-three-decades
https://www.who.int/news/item/15-07-2022-covid-19-pandemic-fuels-largest-continued-backslide-in-vaccinations-in-three-decades
https://doi.org/10.1002/hsr2.516
https://www.ncbi.nlm.nih.gov/pubmed/35224217
https://doi.org/10.1080/21645515.2020.1804776
https://www.ncbi.nlm.nih.gov/pubmed/32845739
https://doi.org/10.1186/s12889-022-14075-y
https://www.ncbi.nlm.nih.gov/pubmed/36192739
https://doi.org/10.3390/vaccines10020179
https://www.ncbi.nlm.nih.gov/pubmed/35214638
https://doi.org/10.1016/j.ypmed.2022.106994
https://www.ncbi.nlm.nih.gov/pubmed/35183597
https://doi.org/10.3238/arztebl.m2022.0118
https://www.ncbi.nlm.nih.gov/pubmed/35535723
https://doi.org/10.1136/bmjgh-2022-008684
https://doi.org/10.1126/science.abd9338
https://doi.org/10.3390/vaccines11030516
https://doi.org/10.7573/dic.2021-12-3
https://doi.org/10.1007/s00787-021-01726-5
https://www.ncbi.nlm.nih.gov/pubmed/33492480
https://doi.org/10.1007/s00787-021-01889-1
https://www.ncbi.nlm.nih.gov/pubmed/34636964
https://doi.org/10.1093/pubmed/fdaa106
https://www.ncbi.nlm.nih.gov/pubmed/32657323
https://doi.org/10.1016/j.comppsych.2020.152218
https://www.ncbi.nlm.nih.gov/pubmed/33232827
https://doi.org/10.3390/vaccines10071155
https://www.ncbi.nlm.nih.gov/pubmed/35891318

Vaccines 2024, 12, 20 14 of 15

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Bendau, A.; Plag, J.; Petzold, M.B.; Strohle, A. COVID-19 vaccine hesitancy and related fears and anxiety. Int. Immunopharmacol.
2021, 97, 107724. [CrossRef]

Skoda, E.M.; Spura, A.; De Bock, F.; Schweda, A.; Dorrie, N.; Fink, M.; Musche, V.; Weismuller, B.; Benecke, A.; Kohler, H.; et al.
Change in psychological burden during the COVID-19 pandemic in Germany: Fears, individual behavior, and the relevance
of information and trust in governmental institutions. Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz 2021, 64,
322-333. [CrossRef]

Hinz, A.; Mitchell, A.].; Degi, C.L.; Mehnert-Theuerkauf, A. Normative values for the distress thermometer (DT) and the emotion
thermometers (ET), derived from a German general population sample. Qual. Life Res. 2019, 28, 277-282. [CrossRef]

Bauerle, A.; Steinbach, J.; Schweda, A.; Beckord, J.; Hetkamp, M.; Weismuller, B.; Kohler, H.; Musche, V.; Dorrie, N.; Teufel, M.;
et al. Mental Health Burden of the COVID-19 Outbreak in Germany: Predictors of Mental Health Impairment. J. Prim. Care
Community Health 2020, 11, 2150132720953682. [CrossRef]

Kroenke, K.; Strine, T.W.; Spitzer, R.L.; Williams, ].B.; Berry, ].T.; Mokdad, A.H. The PHQ-8 as a measure of current depression in
the general population. J. Affect. Disord. 2009, 114, 163-173. [CrossRef]

Hinz, A.; Klein, A.M.; Brahler, E.; Glaesmer, H.; Luck, T.; Riedel-Heller, S.G.; Wirkner, K.; Hilbert, A. Psychometric evaluation of
the Generalized Anxiety Disorder Screener GAD-7, based on a large German general population sample. ]. Affect. Disord. 2017,
210, 338-344. [CrossRef] [PubMed]

Lowe, B.; Decker, O.; Muller, S.; Brahler, E.; Schellberg, D.; Herzog, W.; Herzberg, P.Y. Validation and standardization of the
Generalized Anxiety Disorder Screener (GAD-7) in the general population. Med. Care 2008, 46, 266—274. [CrossRef] [PubMed]
Kertz, S.; Bigda-Peyton, J.; Bjorgvinsson, T. Validity of the Generalized Anxiety Disorder-7 scale in an acute psychiatric sample.
Clin. Psychol. Psychother. 2013, 20, 456-464. [CrossRef] [PubMed]

Skoda, E.M.; Teufel, M.; Stang, A.; Jockel, K.H.; Junne, F.; Weismuller, B.; Hetkamp, M.; Musche, V.; Kohler, H.; Dorrie, N.; et al.
Psychological burden of healthcare professionals in Germany during the acute phase of the COVID-19 pandemic: Differences
and similarities in the international context. |. Public Health 2020, 42, 688—695. [CrossRef] [PubMed]

Lissel, PM. The German Protection Against Infection Act after entry into force of the German Measles Protection Act. Gynakologe
2020, 53, 403—408. [CrossRef] [PubMed]

Sehgal, N.K.R.; Rader, B.; Gertz, A.; Astley, C.M.; Brownstein, ].S. Parental compliance and reasons for COVID-19 Vaccination
among American children. PLoS Digit. Health 2023, 2, e0000147. [CrossRef] [PubMed]

Alimoradi, Z.; Lin, C.Y.; Pakpour, A.H. Worldwide Estimation of Parental Acceptance of COVID-19 Vaccine for Their Children: A
Systematic Review and Meta-Analysis. Vaccines 2023, 11, 533. [CrossRef] [PubMed]

Wan, X.; Huang, H.; Shang, J.; Xie, Z; Jia, R;; Lu, G.; Chen, C. Willingness and influential factors of parents of 3-6-year-old children
to vaccinate their children with the COVID-19 vaccine in China. Hum. Vaccines Immunother. 2021, 17, 3969-3974. [CrossRef]
Montalti, M.; Rallo, E; Guaraldi, E; Bartoli, L.; Po, G.; Stillo, M.; Perrone, P,; Squillace, L.; Dallolio, L.; Pandolfi, P; et al. Would
Parents Get Their Children Vaccinated Against SARS-CoV-2? Rate and Predictors of Vaccine Hesitancy According to a Survey
over 5000 Families from Bologna, Italy. Vaccines 2021, 9, 366. [CrossRef]

Goldman, R.D.; Yan, T.D.; Seiler, M.; Parra Cotanda, C.; Brown, J.C.; Klein, E.J.; Hoeffe, J.; Gelernter, R.; Hall, J.E.; Davis, A.L.;
et al. Caregiver willingness to vaccinate their children against COVID-19: Cross sectional survey. Vaccine 2020, 38, 7668-7673.
[CrossRef]

Goldman, R.D.; Ceballo, R.; International, C.-P.A.S.G. Parental gender differences in attitudes and willingness to vaccinate against
COVID-19. |. Paediatr. Child Health 2022, 58, 1016-1021. [CrossRef] [PubMed]

Fobiwe, ].P.; Martus, P.; Poole, B.D.; Jensen, J.L.; Joos, S. Influences on Attitudes Regarding COVID-19 Vaccination in Germany.
Vaccines 2022, 10, 658. [CrossRef] [PubMed]

Journal of Health Monitoring, Robert Koch-Institut. Soziale Unterschiede im COVID-19-Impfstatus—Ergebnisse der Studie GEDA
2021. Available online: https://edoc.rki.de/bitstream/handle /176904 /10972 /JHealthMonit_2023_S2_Soziale_Unterschiede_
Impfstatus_GEDA_2021.pdf?sequence=1&isAllowed=y (accessed on 1 December 2023).

Sekizawa, Y.; Hashimoto, S.; Denda, K.; Ochi, S.; So, M. Association between COVID-19 vaccine hesitancy and generalized trust,
depression, generalized anxiety, and fear of COVID-19. BMC Public Health 2022, 22, 126. [CrossRef] [PubMed]

Xu, Y,; Zhang, R.; Zhou, Z.; Fan, ].; Liang, J.; Cai, L.; Peng, L.; Ren, E; Lin, W. Parental psychological distress and attitudes towards
COVID-19 vaccination: A cross-sectional survey in Shenzhen, China. J. Affect. Disord. 2021, 292, 552-558. [CrossRef] [PubMed]
Szilagyi, P.G.; Shah, M.D.; Delgado, J.R.; Thomas, K.; Vizueta, N.; Cui, Y.; Vangala, S.; Shetgiri, R.; Kapteyn, A. Parents’
Intentions and Perceptions About COVID-19 Vaccination for Their Children: Results from a National Survey. Pediatrics 2021,
148, €2021052335. [CrossRef] [PubMed]

Khan, Y.H.; Mallhi, TH.; Salman, M.; Tanveer, N.; Butt, M.H.; Mustafa, Z.U.; Aftab, R.A.; Alanazi, A.S. Parental Perceptions
and Barriers towards Childhood COVID-19 Vaccination in Saudi Arabia: A Cross-Sectional Analysis. Vaccines 2022, 10, 2093.
[CrossRef] [PubMed]

Brandstetter, S.; Bohmer, M.M.; Pawellek, M.; Seelbach-Gobel, B.; Melter, M.; Kabesch, M.; Apfelbacher, C.; KUNO-Kids Study
Group. Parents’ intention to get vaccinated and to have their child vaccinated against COVID-19: Cross-sectional analyses using
data from the KUNO-Kids health study. Eur. . Pediatr. 2021, 180, 3405-3410. [CrossRef] [PubMed]

Goldman, R.D.; Hart, RJ.; Bone, ].N.; Seiler, M.; Olson, P.G; Keitel, K.; Manzano, S.; Gualco, G.; Krupik, D.; Schroter, S.; et al.
Willingness to vaccinate children against COVID-19 declined during the pandemic. Vaccine 2023, 41, 2495-2502. [CrossRef]


https://doi.org/10.1016/j.intimp.2021.107724
https://doi.org/10.1007/s00103-021-03278-0
https://doi.org/10.1007/s11136-018-2014-1
https://doi.org/10.1177/2150132720953682
https://doi.org/10.1016/j.jad.2008.06.026
https://doi.org/10.1016/j.jad.2016.12.012
https://www.ncbi.nlm.nih.gov/pubmed/28088111
https://doi.org/10.1097/MLR.0b013e318160d093
https://www.ncbi.nlm.nih.gov/pubmed/18388841
https://doi.org/10.1002/cpp.1802
https://www.ncbi.nlm.nih.gov/pubmed/22593009
https://doi.org/10.1093/pubmed/fdaa124
https://www.ncbi.nlm.nih.gov/pubmed/32766787
https://doi.org/10.1007/s00129-020-04606-2
https://www.ncbi.nlm.nih.gov/pubmed/32382165
https://doi.org/10.1371/journal.pdig.0000147
https://www.ncbi.nlm.nih.gov/pubmed/37043449
https://doi.org/10.3390/vaccines11030533
https://www.ncbi.nlm.nih.gov/pubmed/36992117
https://doi.org/10.1080/21645515.2021.1955606
https://doi.org/10.3390/vaccines9040366
https://doi.org/10.1016/j.vaccine.2020.09.084
https://doi.org/10.1111/jpc.15892
https://www.ncbi.nlm.nih.gov/pubmed/35170115
https://doi.org/10.3390/vaccines10050658
https://www.ncbi.nlm.nih.gov/pubmed/35632414
https://edoc.rki.de/bitstream/handle/176904/10972/JHealthMonit_2023_S2_Soziale_Unterschiede_Impfstatus_GEDA_2021.pdf?sequence=1&isAllowed=y
https://edoc.rki.de/bitstream/handle/176904/10972/JHealthMonit_2023_S2_Soziale_Unterschiede_Impfstatus_GEDA_2021.pdf?sequence=1&isAllowed=y
https://doi.org/10.1186/s12889-021-12479-w
https://www.ncbi.nlm.nih.gov/pubmed/35042506
https://doi.org/10.1016/j.jad.2021.06.003
https://www.ncbi.nlm.nih.gov/pubmed/34147967
https://doi.org/10.1542/peds.2021-052335
https://www.ncbi.nlm.nih.gov/pubmed/34344800
https://doi.org/10.3390/vaccines10122093
https://www.ncbi.nlm.nih.gov/pubmed/36560503
https://doi.org/10.1007/s00431-021-04094-z
https://www.ncbi.nlm.nih.gov/pubmed/33999257
https://doi.org/10.1016/j.vaccine.2023.02.069

Vaccines 2024, 12, 20 15 of 15

61.

62.

63.

64.

65.

66.

67.

68.

Galanis, P; Vraka, L; Siskou, O.; Konstantakopoulou, O.; Katsiroumpa, A.; Moisoglou, L; Kaitelidou, D. Predictors of Real-World
Parents” Acceptance to Vaccinate Their Children Against the COVID-19. Acta Med. Litu. 2022, 29, 33—43. [CrossRef]

Cohen, A.F; van Gerven, J.; Burgos, J.G.; de Boer, A.; Foucher, R A.M.; Flore, H.; Teitelbaum, Z.; van Eden, W.; Webb, A;
Cremers, S. COVID-19 vaccines: The importance of transparency and fact-based education. Br. J. Clin. Pharmacol. 2020, 86,
2107-2110. [CrossRef]

Morozov, N.G.; Dror, A.A.; Daoud, A.; Eisenbach, N.; Kaykov, E.; Barhoum, M.; Sheleg, T.; Sela, E.; Edelstein, M. Reasons
underlying the intention to vaccinate children aged 5-11 against COVID-19: A cross-sectional study of parents in Israel, November
2021. Hum. Vaccines Immunother. 2022, 18, 2112879. [CrossRef] [PubMed]

Carrieri, V.; Guthmuller, S.; Wubker, A. Trust and COVID-19 vaccine hesitancy. Sci. Rep. 2023, 13, 9245. [CrossRef] [PubMed]
Wagner, A.; Liberatore, F.; Schmelzer, S.; Dratva, ]. Confident and altruistic—parents’ motives to vaccinate their children against
COVID-19: A cross-sectional online survey in a Swiss vaccination centre. Swiss Med. Wkly. 2022, 152, w30156. [CrossRef]
[PubMed]

Babicki, M.; Pokorna-Kalwak, D.; Doniec, Z.; Mastalerz-Migas, A. Attitudes of Parents with Regard to Vaccination of Children
against COVID-19 in Poland. A Nationwide Online Survey. Vaccines 2021, 9, 1192. [CrossRef]

WHO. Immunization Campaigns. Available online: https:/ /www.who.int/teams/immunization-vaccines-and-biologicals/
essential-programme-on-immunization/implementation /immunization-campaigns (accessed on 14 September 2023).
Alhazza, S.F; Altalhi, A.M.; Alamri, KM.; Alenazi, S.S.; Alqarni, B.A.; Almohaya, A M. Parents’ Hesitancy to Vaccinate Their
Children Against COVID-19, a Country-Wide Survey. Front. Public Health 2022, 10, 755073. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.15388/Amed.2021.29.1.4
https://doi.org/10.1111/bcp.14581
https://doi.org/10.1080/21645515.2022.2112879
https://www.ncbi.nlm.nih.gov/pubmed/36037533
https://doi.org/10.1038/s41598-023-35974-z
https://www.ncbi.nlm.nih.gov/pubmed/37286569
https://doi.org/10.4414/SMW.2022.w30156
https://www.ncbi.nlm.nih.gov/pubmed/35315342
https://doi.org/10.3390/vaccines9101192
https://www.who.int/teams/immunization-vaccines-and-biologicals/essential-programme-on-immunization/implementation/immunization-campaigns
https://www.who.int/teams/immunization-vaccines-and-biologicals/essential-programme-on-immunization/implementation/immunization-campaigns
https://doi.org/10.3389/fpubh.2022.755073

	Introduction 
	Materials and Methods 
	Study Design and Participants 
	Measures and Instruments 
	Statistical Analysis 

	Results 
	Parents’ Descriptive Characteristics Regarding Mental Health, General Vaccination Attitudes and SARS-CoV-2 Politics Perceptions 
	Beliefs Contributing to COVID-19 Vaccination Uptake or Hesitancy 
	Determinants Associated with COVID-19 Vaccination Willingness for Children 

	Discussion 
	Conclusions 
	References

