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A B S T R A C T

Vaccine hesitancy is a major threat to public health worldwide. Debates about vaccines are often moralized; 
however, how ethics and ethical judgments relate to vaccination intention remains underexplored. Here, we 
identify ethically relevant concerns from the academic literature that we operationalize for a pre-registered 
survey to study how ethical judgments relate to parents' intentions to vaccinate their children against HPV. 
We also investigate potential sociocultural influences on ethical judgments: we compare parents from the US, the 
UK, and Germany. We find that parents’ ethical judgments in all countries are strongly associated with vacci-
nation intention. We also find cross-cultural differences in how their trust in science, physicians, and institutions 
relates to perceived sociomoral pressure. Still, in the three countries trust moderates the negative correlation 
between perceived health risks and vaccination intention. These results suggest that campaigns highlighting 
ethical aspects of vaccination and targeting relevant moral concerns could be effective against hesitancy.

1. Introduction

Vaccine hesitancy has been named as one of the top ten threats to 
global health even before the COVID-19 pandemic (WHO, 2019). In 
many countries, vaccination rates for preventable diseases are currently 
far below those needed for herd immunity (WHO, 2023).

While the pandemic has undoubtedly propelled the ethics of vacci-
nation to the forefront of public discussion, debates around this topic 
long predate this event. Advocates of vaccination have argued that not 
getting vaccinated is unethical because it imposes risks on others; from 

this perspective, unvaccinated individuals are free-riders who benefit 
from the public good of herd immunity without contributing to it (van 
den Hoven, 2012; Giubilini, 2019). Critics of vaccination mandates have 
objected that this decision is personal and prudential; therefore, pen-
alties against the unvaccinated violate individual liberty and autonomy 
(Blunden, 2019). These and further moral concerns sometimes do and 
sometimes do not align with ethical theory.

This moralization of the public debate about vaccination may 
contribute to vaccine hesitancy, i.e., reluctance or refusal to have oneself

or one's children vaccinated (Rosenfeld & Tomiyamam 2022; Amin 
et al., 2017). Therefore, investigating the role of ethical concerns about 
vaccination may contribute to a better understanding of vaccine hesi-
tancy (Datar et al., 2023; Kwok et al., 2021; Luthy et al., 2013). This is 
what our work aspires to. We draw on ethical theory, a set of approaches 
within ethics or moral philosophy (henceforth, we shall not distinguish 
the two), to research to what extent ethical concerns affect beliefs and 
vaccination intentions. For this, we operationalized possible ethically 
salient aspects of the decision about Human Papilloma Viruses (HPV) 
vaccination for empirical research. For example, since according to 
utilitarianism one ought to promote goodness or wellbeing, we 
researched whether parents believed that they were ethically required to 
vaccinate their children for others' benefit. We also investigated the role 
of personal moral values, for example worries about sexual activity, 
which could be relevant given the nature of HPV transmission (see 
below).

Our study is, to our knowledge, the first to focus on the ethics and 
moral psychology of hesitancy toward HPV vaccination. Coverage for 
this vaccine lies well below the target, even in wealthy countries: for
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example, while the WHO aims for at least 90% of 15-year-old girls to be 
vaccinated against HPV, rates are 62% of adolescents between 13 and 17 
years old in the US (Pingali et al., 2022), 67% of 13-14 year-old girls in 
the UK (UK Health Security Agency, 2022), and 43% of 15 year-old girls 
in Germany (RKI, 2020). Furthermore, HPV vaccination is especially 
well suited for research into ethical concerns for at least three reasons. 
First, we expect that self-interest plays a subordinate role in HPV 
vaccination intention, as those benefiting from vaccination (children 
and their future sexual partners) are usually not identical to the persons 
deciding about it (parents, at least for regular vaccination schemes). As 
in these cases HPV vaccination is in others' best interests (Bayefsky, 
2018), ethical reasons may be crucial for decision-making. The more 
prominently ethical considerations feature in parents’ decision about 
vaccination, the stronger their intention to vaccinate is expected to be. 
Furthermore, those with more extreme ethical evaluations are likely 
more confident in their own assessments (Heinzelmann and Tran, 2022). 

Second, the HPV vaccine has an unusually clear cost-benefit profile: 
it effectively reduces the risks of infection, precancerous lesions, and 
cervical and other cancers (Kombe et al., 2021), and is considered very 
safe, because it has no known long-term side-effects (Phillips et al., 
2017). Overall, potential benefits clearly outweigh potential harms. 
Given any ethical theory according to which consequences matter 
morally—notably but not only consequentialist views—parents ethi-
cally ought to have their children vaccinated and may even be coerced to 
do so (Kraaijeveld et al., 2024; Field and Caplan, 2008). The more 
parents’ views align with this outlook, the more likely they should be to 
intend to vaccinate. Relatedly, some ethicists have argued that an HPV 
vaccine mandate should be based on considerations of solidarity and 
health equity (Gostin, 2018; Navarro-Illana et al., 2014), which prob-
ably also applies to decisions about vaccination. If parents adopt a 
similar perspective, we should find that their ethical judgments about 
the benefits of their own and other children are positively associated 
with the intention to vaccinate them (Li et al., 2020).

Third, HPV vaccination may raise concerns of sexual morality, as 
HPV is mostly transmitted sexually. Vaccination is therefore recom-
mended for children before they become sexually active. Conservatives 
may reject the vaccination for several reasons. For one thing, they may 
regard the vaccine as irrelevant to their own (abstinent) offspring. For 
another, they may view it as unethical because they might think that it 
encourages early sexual activity or sexual risk-taking (Casper and Car-
penter, 2008; Holman et al., 2014). Assessing how worries about sexual 
morality affect parents’ intentions to vaccinate, and how these relate to 
other factors, is crucial to counteract HPV vaccine hesitancy.

We conducted a pre-registered study to gain insights into how ethical 
judgments may affect decision-making about HPV vaccination, which 
can in turn inform suggestions into how to increase vaccination inten-
tion. In addition to ethical concerns, which have not yet been system-
atically studied, we investigated possible influences of cultural and 
societal norms. Ethical judgments may vary with an individual's culture 
and social environment. Previous work has found differences between 
attitudes in the US and Germany towards vaccine mandates (Sprengholz 
et al., 2021). Healthcare systems and how the public relate to them vary 
between countries; e.g, the National Health Service in the UK has his-
torically been highly regarded (Robertson et al., 2019). Concerns that 
vaccination may encourage early sexual activity have been reported in 
parents in the US and UK (Hendry et al., 2013; Holman et al., 2014), but 
in Germany they have been found to be minor (Deleré et al., 2013). To 
assess possible influences of such sociocultural aspects on vaccination 
intention, we sampled in the US, the UK, and Germany (DE).

Lastly, according to the literature, vaccination intention partially 
depends on factors such as trust in healthcare institutions, physicians, or 
science (Eitze et al., 2021a,b) and knowledge about diseases and 
vaccination (Capasso et al., 2022). Therefore, we also investigated 
parents’ trust in doctors, science, and national health institutions, and 
their (self-ascribed and actual) knowledge about HPV and HPV 
vaccination.

1.1. Hypotheses

All pre-registered hypotheses and materials are available on the 
Open Science Framework (OSF) at https://osf.io/j6vgh?view_only=df2 
7cea8735147c5b6061bba49e70d80 (pre-registration) and https://osf. 
io/x6vw8/?view_only=b87219cc903149bbbc36a8c6fbaee222 (data 
and analysis scripts). The study was approved by the Ethics Committee 
of the University of Konstanz (approval 33/2018).

Ethical judgments. Our main goal was to probe whether a person's 
ethical judgments are associated with their vaccination intention. Using 
HPV vaccination as a case study, we expected that, against the claim that 
vaccination is entirely a personal and not an ethical choice, participants 
would recognize the ethical dimension of vaccination and even appre-
ciate that ethical concerns support vaccination. As people generally tend 
to view their own decisions as morally good (Tappin and McKay, 2017), 
we hypothesized that the ethically better parents rate HPV vaccination, 
the greater their willingness to have their own child vaccinated (H1). We 
further pre-registered three hypotheses predicting that ethical judg-
ments would align with ethical theories according to which conse-
quences matter morally, notably consequentialism. This view takes into 
account the possible benefits and harms of vaccination of all parties. 
Particularly, moral concerns about one's own and other children's ben-
efits would positively relate to vaccination intention. Thus, the stronger 
the belief that vaccinating one's own child protects others, the higher the 
willingness to have one's child vaccinated against HPV (H2). Similarly, 
the more strongly participants agree that parents are ethically required 
to have their children vaccinated against HPV for the children's benefit, 
the higher their willingness to have their own child vaccinated against 
HPV should be (H3). The more strongly participants believe that parents 
are ethically required to have their children vaccinated against HPV for 
others' benefit, the higher their willingness to have their own child 
vaccinated against HPV (H4). The more participants regard vaccination 
as in-line with their conscience, the higher is their willingness to have 
their own child vaccinated against HPV (H5). Based on previous work 
(AUTHORS, DATE), we hypothesized that the extremity of ethical 
judgments is positively associated with participants' confidence about 
those judgments (H6). Because some parents may be hesitant to vacci-
nate their child against a sexually transmitted disease due to sexual 
morality concerns (Bednarczyk, 2015), we expected that beliefs that 
HPV vaccination could prompt early sexual activity would negatively 
correlate with vaccination intention (H7). Furthermore, given possible 
moral objections to the presumed effects of the vaccination on sexual 
activity, we expected a negative correlation between the strength of 
these concerns and the ethical rating of vaccination (not pre-registered). 

Trust and knowledge. We explored the role of socio-cultural fac-
tors, notably trust and knowledge, and their relation to ethical judg-
ments. Trust has been found to positively affect vaccination intention 
(Capasso et al., 2022; Reinhart et al., 2022; Reuben et al., 2020); how-
ever, the mechanism for this relationship remains underexplored. Here, 
we hypothesized that trust is negatively correlated with perceived 
pressure to get vaccinated (H8) and mitigates the negative influence of 
perceived health risk of vaccination on the intention to vaccinate (H9). 

Evidence suggests a positive relationship between knowledge about 
vaccination or the disease it prevents and vaccination intention 
(Ashkenazi et al., 2020; Eitze et al., 2021a,b). However, other studies 
have found that overestimation of one's knowledge of scientific matters 
is not uncommon (Ladwig et al., 2012) and can be associated with 
people's stances on these matters, possibly affecting their behaviors or 
opinions on policy (e.g. Motta et al., 2018; Trémolière and Djeriouat, 
2021; Canady and Larzo, 2023). Such ‘illusion of knowledge’ has been 
found to be associated with anti-vaccination attitudes and with belief in 
vaccination harms or conspiracy theories (Motta et al., 2018; Vranic 
et al., 2022). Whether this ‘illusion of knowledge’ is common for HPV 
vaccination and whether it impacts vaccination intention has not yet 
been evaluated. We investigated this by distinguishing between parents' 
actual and presumed HPV-related knowledge, i.e., how much they
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believe to know, regardless of whether they actually do.
While we expected that the two were positively correlated (H10), we 

anticipated that they may play different roles: We hypothesized that 
actual rather than presumed informedness is positively related to ethical 
judgment (H11) and, ultimately, to vaccination intention (not pre-
registered). Because a substantial amount of misinformation about 
vaccination is shared in social media, which may contribute to vaccine 
hesitancy (Kornides et al., 2023), we also tested the hypothesis that an 
illusion of knowledge is negatively related to intention to vaccinate in 
parents who have made their decision or are close to making it (H12). 

Lastly, although we did not pre-register hypotheses regarding com-
parisons between countries, we explored whether these correlations 
hold in heterogeneous cultural contexts. We expected to find differences 
between countries for parents’ perception of moral pressure and inten-
tion to vaccinate.

2. Methods

2.1. Design and participants

Our study was conducted as a cross-sectional correlation survey in 
Germany, the US, and the UK in English (US, UK) or German (Germany) 
as part of a larger study that also investigated psychological aspects of 
health behavior.

We recruited participants between February 7, 2023 and March 8, 
2023, in the US and UK through Prolific and in Germany through 
Qualtrics. We opted for standard sampling, since the demographics of 
the particular population analyzed are unknown. However, for the US 
and the UK, we selected a gender-balanced sample; this was not possible 
for Germany. We pre-screened by two conditions: Participants were at 
least 18 years old, and resided in the corresponding country. The study 
description and the informed consent called for parents with at least one 
unvaccinated child between 9 and 14 years (11-14 in the UK), the age 
range for HPV vaccination according to national recommendations. 
Respondents were newly asked in the survey whether they had a child 
meeting these conditions. Those who did not satisfy the criteria were 
excluded. Other criteria of exclusion were failing two attention checks, 
and choosing the same value on the scales for all items, on top of quality 
checks implemented by the platforms.

The survey was conducted online. Respondents were reminded that 
answers were completely anonymous, as survey platforms assign a 
numeric ID to participants. Both answering privately and anonymously 
are thought to reduce desirability bias (Burruss and Johnson, 2021; 
Kreuter et al., 2008; Rickwood and Coleman-Rose, 2023), i.e. re-
spondents adjusting their answers to social norms or to the perceived 
opinion of the interviewers. To avoid the latter specifically, we pre-
sented the objectives of the survey in neutral terms. Furthermore, when 
creating novel sets of questions (i.e. those for which no validated 
questionnaires were available), we provided a variety of framings and, 
when possible, used evaluatively neutralized items (Bäckstr¨ om and 
Bj¨ orklund, 2013).

Based on a pre-registered power analysis (available on OSF), we 
aimed at recruiting N = 400 participants per country. Due to an 
administrative glitch the German sample was larger. 1457 parents of 
1751 unvaccinated children completed the survey. Sample sizes and 
demographic variables for participants after exclusion are shown in 
Table 1 and Supplemental file (SF) 1. Participants on Prolific were 
compensated with $5.40 (US) or £4.50 (UK). Qualtrics compensated 
participants via their own reward system. The survey took about 30 min.

2.2. Questionnaire

Our items were part of a larger survey (see SF1 for items in the 
present article and OSF for the full survey). For constructs with already 
validated questionnaires, we adopted items from the literature. To assess 
ethical judgments, we created novel ones, operationalizing issues from

the ethical literature, which we refined and recalibrated through pre-
tests using structured interviews. Pre-testing ensured validity—that 
items were understood as intended and measured what they were sup-
posed to. It also allowed us to calibrate items to yield sufficient response 
variance for data analysis, avoiding ceiling and floor effects (i.e. where 
responses cluster in one or both extremes of the scale).

Intention to vaccinate. We measured parents' intention to vacci-
nate their children using three items (e.g., “I do intend to vaccinate my 
child/children against HPV”) from Caso et al. (2021) on a five-point 
scale from “completely disagree” to “completely agree” with an inter-
nal consistency of α Cronbach = 0.98 (DE), α Cronbach = 0.97 (US), and
α Cronbach = 0.97 (UK). To estimate whether parents had already decided 
or were close to deciding, we asked ‘Where in the process of deciding 
whether to vaccinate your child against HPV do you see yourself?’ and 
offered a slider with a visual analogue scale coded from ‘Before the 
decision’ to ‘After the decision.’

Ethical judgments. For ethical judgment questions participants had 
the option not to respond, which led to some missing data points. 
Whether parents perceive vaccination decisions as ethical in nature 
(rather than, e.g., prudential) was measured with one item (‘Whether or 
not to have my child vaccinated against HPV is an ethical decision’) on a 
six-point scale from ‘Strongly disagree’ to ‘Strongly agree.’ The items ‘I 
act in accordance with my own conscience if I have my child vaccinated 
against HPV’ and ‘I act in accordance with my own conscience if I refuse 
to have my child vaccinated against HPV’ were also evaluated with six-
point scales from ‘Strongly disagree’ to ‘Strongly agree.’ For the overall 
ethical evaluation, we used one item (‘Having my child vaccinated 
against HPV is … ’) with response options on a six-point scale from 

‘ethically very good’ to ‘ethically very bad’ (reverse coded). To evaluate 
the extremity of this answer, we generated a rank variable in which 
strong extremity corresponds to scores of 1 or 6 on the original scale, 
medium extremity to 2 or 5, and low extremity to scores of 3 or 4. 
Confidence in ethical judgements was measured directly afterward with 
one item (‘How confident are you about your response?’) with a visual 
analogue scale coded from 0 to 100.

It should be noted that we did not provide respondents with a defi-
nition of what ‘an ethical decision’ or ‘ethically good/bad’ meant; these 
items were directed at assessing whether parents believed that ethical 
aspects, however they defined them, were relevant to HPV vaccination. 
However, in the following questions we evaluated specific judgments 
about potential harms and benefits, sexual morality, and moral pressure. 
Judgments about potential harms and benefits (i.e., ethically relevant 
consequences of vaccination) were measured with three items (corre-
sponding to H2-4): ‘A child's vaccination against HPV protects others', 
‘For the well-being of their own child, parents are ethically obligated to 
have their child vaccinated against HPV’, and ‘For the well-being of 
others, parents are ethically obligated to have their child vaccinated 
against HPV.’ Concerns about early sexual activity were measured with 
one item (‘Vaccination of my child will prompt early sexual activity’). 
We assessed moral pressure with the items ‘I feel morally pressured by 
others to have my child vaccinated against HPV’ and ‘I feel morally 
pressured by others to not have my child vaccinated against HPV.’ For 
all these, we provided six-point Likert scales ranging from ‘strongly

Table 1
Participants. Sample sizes and demographic variables for the three countries. 
All parents reported that they identified as either male or female excepting two 
non-binary participants in the US. 6 children in the US, 2 in the UK and 5 in 
Germany were reported by their parents as non-binary. See SF 1 for further 
demographic information.

DE US UK

N Parents 641 395 381
Children 824 519 411 

Age (mean, SD) Parents 38.9, 8.7 42.2, 8.1 42.8, 8.2 
% female Parents 65.0 49.6 50.1 

Children 51.6 46.3 55.7
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disagree’ to ‘strongly agree.’
Trust. Trust was measured using items from Caso et al. (2021) on 

five-point scales from ‘Strongly disagree’ to ‘Strongly agree’ with three 
items (e.g., ‘The Ministry of Health approves the vaccination program, 
so it is safe’) for trust in healthcare institutions (α Cronbach = 0.90 (DE),
α Cronbach = 0.94 (US), α Cronbach = 0.92 (UK)), five items (e.g., ‘Sometimes 
doctors care more about what is convenient for them than about their 
patients’ medical needs'; reverse coded) for trust in physicians 
(α Cronbach = 0.85 (DE), α Cronbach = 0.89 (US), α Cronbach = 0.89 (UK)), and 
three items (e.g., ‘We should trust that scientists are being honest in their 
work’) for trust in science (α Cronbach = 0.90 (DE), α Cronbach = 0.96 (US),
α Cronbach = 0.93 (UK)).

Knowledge. We assessed factual knowledge with a validated test 
(Perez et al., 2016) consisting of two subscales, one for HPV-related 
knowledge (23 items, e.g., ‘HPV can cause cervical cancer’), and one 
for HPV-vaccination-related knowledge (11 items, e.g., ‘Someone who 
has had the HPV vaccine cannot develop cervical cancer’) with a 
True/False response format. We measured assumed informedness with 
the item (‘I am well informed about the HPV vaccination’) on a six-point 
scale from ‘Strongly disagree’ to ‘Strongly agree.’

Risk perception. We assessed parents' health risk perception con-
cerning HPV vaccination using four items by Perez et al. (2016) with one 
additional item adapted from Kim et al. (2024): ‘If your child/children 
got vaccinated with a HPV vaccine, what is the likelihood that your 
child/children suffered long-term negative health consequences from 

the vaccine?’. Responses were given on a seven-point scale from 

‘Disagree strongly’ to ‘Agree strongly’. The internal consistency of these 
items was α Cronbach = 0.91 (DE), α Cronbach = 0.92 (US), and
α Cronbach = 0.92 (UK).

Mean item scores were used for all scales, except for factual knowl-
edge, which is indicated by the sum of correct responses. We also 
collected sociodemographic information on parents and children 
(Table 1 and SF1).

2.3. Analyses

All hypotheses were tested with Pearson correlation analyses (as pre-
registered), except for H9 (trust moderates the relationship between 
perceived health risk and vaccination intention) and H12 (the ‘illusion 
of knowledge’ is negatively related to vaccination intention), which 
were tested using linear regression models, and H5 for which we used 
Spearman correlation in account of the extremity rank variable. Given 
that some assumptions of Pearson correlations might not be met on 
account of the use of discrete scales, we provide in SF2 the results of non-
parametric alternatives (Spearman correlation tests) and report in the 
text the cases in which results differ in statistical significance. To 
examine cross-cultural differences (exploratory, not pre-registered) we 
used Kruskal-Wallis tests, followed by pairwise Wilcoxon tests as post-
hoc tests. The pre-registered inference criterion was α ≤ 0.05. 
Although corrections were not pre-registered, to acknowledge the risk of 
false positives due to multiple testing, we applied the Benjamini-
Hochberg procedure with Q = 0.05 separately for the hypotheses at 
each country and for the country comparison.

All analyses were performed in RStudio (RCore Team, 2023; Rstudio 
Team, 2019). With the exception of some of the pre-registered hypoth-
eses for which non-parametric alternatives were used (see SF2), the 
prerequisites for the analyses were met. Deviations for normality were 
tolerated on account of the large sample sizes. Missing data were 
excluded.

2.3.1. Positionality statement
We conducted this work as part of a project aimed at increasing HPV 

vaccination rates. Here, we attempt to understand the reasons parents 
might have to vaccinate or not. While our research ultimately aims to 
devise strategies to increase vaccination rates and we consider HPV 
vaccination to be safe and effective, we also acknowledge parents’

concerns as valid. We have taken steps during the design and analysis of 
this study to minimize bias introduced by our stances.

3. Results

Responses to selected questionnaire items are shown in SF1. For a 
summary of the results for all hypotheses (including those not reported 
here), see SF2.

3.1. Descriptive findings

92% of the interviewees declared that the main decision-maker 
regarding their children's vaccination against HPV was either them, 
the other parent, or a doctor (DE: 90%, US: 95.8%, UK: 91.1%). Children 
were named as decision-makers in 8.9% (DE), 4.0% (US) and 8.1% (UK) 
of the cases. 68.1% of participants indicated intending to vaccinate their 
children against HPV. A Kruskal-Wallis test showed that the three
countries differed (χ2

2 = 54.7, p < 0.001) in parents' intention to vacci-
nate, with all countries differing significantly, the US having the lowest 
mean rank intention score and Germany, the highest. This was reflected 
in the percentage of parents intending to vaccinate at least to some 
extent (DE: 78.3%, US: 53.0%, UK: 68.2%).

Across all countries, excluding participants who chose not to answer, 
63.5% of parents at least somewhat agreed that the decision about HPV 
vaccination was ethical in nature (DE: 51.4%, US: 72.5%, UK: 74.5%). 
More specifically, 89.2% (DE: 92.0%, US: 83.6%, UK: 91.2%) rated HPV 
vaccination at least as ethically somewhat good. A majority of parents 
(77.1%) at least somewhat agreed that vaccinating their child protected 
others as well (DE: 81.8%, US: 73.9%, UK: 72.1%), and that vaccinating 
was ethically obligatory to protect one's own child (72.9%, DE: 79.2%, 
US: 63.9%, UK: 72.5%) and others (64.9%, DE: 71.2%, US: 56.9%, UK: 
63.8%). This indicates that most parents expect vaccination to have 
beneficial effects for their child and others; and for most this justifies an 
ethical obligation to vaccinate.

3.2. Hypothesis tests

Ethical judgments. We found significant and similar correlations 
between ethical judgments and vaccination intention across countries 
(Table 2A). Parents who regarded vaccination as ethically good were 
more willing to vaccinate their children (H1), as were those who 
believed vaccinating one's children protected others (H2). Vaccination 
intention correlated positively with the belief that parents were ethically 
required to vaccinate their children to protect them (H3) and others 
(H4). The more parents considered vaccination to be in line with their 
conscience, the higher was their intention to vaccinate their children; 
conversely, parents who judged that not vaccinating was in-line with 
their conscience reported a lower intention (H5). Parents who gave 
more extreme ethical ratings were more confident in their rating (H6). 

Sexual morality and moral pressure. Only 15% of the parents (DE: 
19.8%, US: 12.3%, UK: 9.8%) believed that HPV vaccination would 
prompt early sexual activity in their child. Only in the US and the UK 
were there significant Pearson correlations between this concern and 
vaccination intention (H7) or the ethical rating of vaccination 
(Table 2B), although the correlations were also significant in Germany 
when using the Spearman method. Only 29.9% of parents reported 
perceiving at least some moral pressure from others to vaccinate their 
child (DE: 26.8%, US: 28.4%, UK: 37.7%), while 17.5% declared being 
at least somewhat pressured to not vaccinate (DE: 23.1%, US: 14.8%, 
UK: 10.2%). An intersection of these, 13.3%, reported feeling both kinds 
of pressure at least somewhat (DE: 16.7%, US: 9.3%, UK: 11.3%). Across 
countries, there were significant differences in parents’ perception of
moral pressure to vaccinate (χ2

2 = 21.85, p < 0.001), where the UK par-
ents had a higher mean rank perception. No significant differences were 
found between DE and US. We also found no significant differences for 
the pressure to not vaccinate.
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Trust. As it could be expected given the differences in health systems 
and socio-cultural context for the three countries, we found cross-
cultural variation in items regarding the trust in doctors, science and 
medical institutions. For example, 49.2% of parents agreed or strongly 
agreed with the statement that they, all in all, completely trusted their 
physicians, but only in Germany this was a majority position (DE: 
57.8%, US: 38.2%, UK: 46.2%). While 57.8% of parents agreed or 
strongly agreed with the statement that they trust vaccines are safe 
because they are offered by their national health institution, in the US 
less than half had this position (DE: 60.5%, US: 48.3%, UK: 63.0%). 
Despite these differences, most parents (64.5%) agreed or strongly 
agreed with the statement that the work of scientists should be trusted, 
with similar values for the three countries (DE: 64.1%, US: 61.5%, UK: 
68.5%). In line with Caso et al. (2021) and given the high internal 
consistency (α Cronbach > 0.85), we combined variables for the trust in 
doctors, science and institutions respectively.

The correlations between these and other variables differed between 
countries. Only in the UK did we find highly significant negative Pearson 
correlations between perceived pressure to vaccinate and trust in phy-
sicians, science and institutions (H8): the lower the trust, the higher the 
perceived pressure (Table 2B). These correlations were significant in

Germany when using the Spearman method. However, none were sig-
nificant for the US.

Perceived health risks of vaccination correlated negatively to 
vaccination intention. However, regression models suggest this effect 
was moderated by trust (H9), since the interaction effects between the 
trust-variables and perceived risk were significant. This means that, for 
trusting parents, the negative relationship between perceived risk and 
vaccination intention was less pronounced (Fig. 1; for a separate visu-
alization and model overviews, see SF3).

Knowledge. Most parents (76.1%, DE: 76.9%, US: 72.3%, UK: 
79.4%) at least rather agreed that they were well informed about the 
HPV vaccine, but only 19.7% (DE: 10.2%, US: 33.0%, UK: 20.1%) 
answered at least 75% of the questions correctly. Still, we found positive 
and significant correlations between how much participants knew about 
HPV and the vaccination and how informed they regarded themselves to 
be (H10, Table 3). Knowledge correlated positively in all three countries 
with how ethically good parents judged vaccination to be (H11). We 
found partial evidence that such knowledge correlates positively with 
vaccination intention.

Although parents mostly overestimated their own knowledge, we 
found no evidence that this influenced the decision to vaccinate when 
being at least 75% into the decision process (H12). In the regression 
models for vaccination intention, neither the main effects of knowledge, 
subjective knowledge, nor their interaction had a statistically significant 
effect (see SF4).

4. Discussion

The study reported here, aimed at informing possible interventions 
against HPV vaccine hesitancy, investigated how ethical concerns, trust, 
and actual and perceived knowledge relate to parents’ intention to 
vaccinate their children against HPV. In what follows, we discuss our 
main results before elaborating on sociocultural aspects and limitations. 

First, our findings are consistent with the hypothesis that ethical 
judgments affect parents’ intention to vaccinate. For one thing, the 
ethically better parents think vaccination is, the stronger is their 
intention to vaccinate. Specifically, participants appear sensitive to 
other-regarding ethical reasons. This is evidenced by our findings that 
their intention to vaccinate is stronger the more they agree that vacci-
nation protects others and that vaccination is ethically required to 
protect their children and others. Furthermore, the more extreme ethical 
ratings of vaccination, the more confident parents were about them. 
Taken together, this suggests a role of ethical judgment in vaccination 
intention.

This result is significant in two respects. Firstly, it indicates that folk 
morality (i.e. what laypeople judge to be right and wrong) broadly aligns 
with ethical theory in this specific domain: in-line with a utilitarian 
trade-off of harms and benefits for the affected parties, parents seem to 
take the benefit of their children and others into account when judging 
vaccination, and in their intention to vaccinate. These concerns align 
with ethical reasons for vaccination to promote the greater good (Li 
et al., 2020).

Secondly, this indicates avenues for interventions against vaccine 
hesitancy: making ethical reasons salient or providing ethical arguments 
may strengthen parents' intention to vaccinate their children against 
HPV. This aligns with similar findings in the experimental literature, 
which so far has been largely focused on the role of such arguments in 
acute situations like the COVID-19 pandemic: a sense of collective re-
sponsibility in medical students has been shown to increase their will-
ingness to get vaccinated (Betsch et al., 2018) and appeals to protect 
others seem to motivate individuals to get vaccinated (Dorman et al., 
2021; Rieger, 2020). A game-theoretic experiment modeling vaccina-
tion decisions has suggested that attending to vulnerable groups may 
increase vaccine uptake (Cucciniello et al., 2022). Moreover, a 
meta-analysis of papers on COVID-19 has concluded that mentioning 
“the common good” and emphasizing cooperation as “the right thing to

Table 2
A: Ethical judgments (1-6) correlations with vaccination intention. Correlation 
of the extremity of the ethical rating and confidence (7). Correlations of sexual 
morality, vaccination intention (8) and ethical rating of vaccination (9). The 
table shows correlation coefficients (r values); Spearman r values given in 
brackets when only the Spearman test is significant. B: Sexual morality and 
moral pressure. Percentages of parents who report some degree of moral 
pressure to vaccinate (1) or to not vaccinate (2). Correlations (r values) between 
perceived pressure and trust in physicians (3), science (4), and healthcare in-
stitutions (5). Spearman r values given in brackets when only the Spearman test 
is significant.

DE US UK

A. Ethical judgments
1. Vaccination intention correlates with 

ethical rating of vaccination (H1)
0.62*** 0.79*** 0.70***

2. Vaccination intention correlates with 
judgment that vaccine protects others 
(H2)

0.51*** 0.70*** 0.58***

3. Vaccination intention correlates with 
judgment that vaccination is ethically 
required to protect own child (H3)

0.44*** 0.75*** 0.69***

4. Vaccination intention correlates with 
judgment that vaccination is ethically 
required to protect others (H4)

0.42*** 0.73*** 0.60***

5. Vaccination intention correlates with 
vaccination being in-line with one's own 
conscience (H5)

0.57*** 0.41*** 0.39***

6. Vaccination intention correlates 
negatively with not vaccinating being 
in-line with one's own conscience (H5)

− 0.26*** − 0.25*** − 0.24***

7. Extremity of ethical judgment correlates 
with confidence (H6)

0.45*** 0.54*** 0.67***

8. Concerns about early sexual activity 
correlates with vaccination intention 
(H7)

− 0.06§ 
[-0.22]

− 0.21*** − 0.30***

9. Correlation of concern about sexual 
activity and ethical rating of vaccination

− 0.07§ 
[-0.13]

− 0.24*** − 0.25***

B. Moral pressure and trust
1. Percentage of parents perceiving moral 

pressure to vaccinate
26.8 28.3 37.7

2. Percentage of parents perceiving moral 
pressure to not vaccinate

23.1 14.8 10.2

3. Correlation of moral pressure and trust 
in physicians (H8)

− 0.12* − 0.05 − 0.23***

4. Correlation of moral pressure and trust 
in science (H8)

0.07§ 
[-0.14]

− 0.11*§ − 0.13*

5. Correlation of moral pressure and trust 
in healthcare institutions (H8)

− 0.05§ 
[-0.10]

− 0.01 − 0.26***

*p < 0.05, **p < 0.01, ***p < 0.001, § significance differs for Spearman 
correlation.
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do” can, combined with a sense of identity, improve adherence to public 
health recommendations (Ruggeri et al., 2023). Our findings align with 
these previous observations, although in the context of routine vacci-
nation. Future interventions to increase HPV vaccination rates in chil-
dren and young teenagers could, e.g., appeal to parents’ sense of ethical 
duty towards their own and other children or spell out the harm-benefit 
balance of the HPV vaccination by communicating risks and potential 
gains of vaccination in a clear manner (Capasso et al., 2021a,b; Lew-
andowsky et al., 2023).

Our results also support previous findings on trust and vaccination 
intention, according to which mistrust in the medical profession 
(Douglas et al., 2019) or family physicians (Reuben et al., 2020) predict 
vaccine hesitancy. We replicate these results for HPV vaccination. Our 
data is consistent with trust moderating the relationship between 
perceived health risks of vaccination and vaccination intention: 
Perceived risks would affect intention less negatively in individuals who 
trust physicians, science and healthcare institutions than in those who 
trust less. These results hold for the three countries, which broadly differ 
in the characteristics of their health systems. Notably, recent literature 
shows variation between and within countries for trust in physicians, 
science, scientists, and vaccination (Sturgis et al., 2021; Yuan and Lee, 
2022; Cologna et al., 2025). Although the mechanisms underlying trust 
might differ across countries or within a country, an aspect we did not 
evaluate (but see Yuan and Lee, 2022; Cologna et al., 2025), our results 
provide support for its importance in parents' decision-making. Target-
ing distrust and risk perception jointly could thus have a stronger effect 
than focusing on each separately. For example, discussing risk with 
trusted parties may mitigate the negative impact of perceived risks on 
vaccination intention. Our results align with recommendations to rely 
on trusted sources like peers or healthcare providers to combat vaccine

hesitancy (Ruggeri et al., 2023; Jolley and Douglas, 2014; Hudson and 
Montelpare, 2021). For instance, Ruggeri et al. (2023) found that 
coupling messages and examples from respected members of the com-
munity with the expectation of social approval could have large positive 
impacts. Sturgis et al. (2021) also highlight the role of social norms and 
social pressure, as confidence in vaccines would be determined both by a 
high aggregate level of trust in science and scientists, and by the social 
consensus on such trust. Furthermore, given the apparent weight of 
ideas about harm and protection on parents' considerations regarding 
vaccines, it is likely that trust is associated with their ethical stances on 
vaccination. If so, interventions targeting distrust should concomitantly 
increase parents’ ethical ratings of vaccines.

Third, our findings put the role of knowledge in perspective. We 
found positive, significant correlations between knowledge about HPV 
vaccination and vaccination intention. For the German sample, we also 
found a significant correlation for knowledge about HPV. However, 
these correlations were weaker than those for ethical judgments and 
intention. Our results also show no evidence that an ‘illusion of 
knowledge’ is statistically associated with lower willingness to vacci-
nate. In addition, although only about 20% of parents answered at least 
75% of questions about HPV and HPV vaccination correctly, most of 
them regarded themselves as well informed. Parents might feel this way 
because they believe that they already have sufficient information. In 
other words, parents may believe that they have sufficient reason to 
opine for or against vaccination and need not know more to make a 
decision. Taken together, these results indicate that information cam-
paigns could be less effective against hesitancy than previously thought 
(Betsch and Wicker, 2012). Campaigns targeting ethical aspects of 
vaccination may be more effective. In particular, interventions may 
target ethically relevant considerations or empower individuals to take

Fig. 1. Trust moderates negative relation of perceived risk and vaccination intention. Intention to vaccinate is plotted over perceived risk in parents with high 
(≥1 SD above mean), mean, or low (≤1 SD below mean) trust in physicians (left), science (center), and healthcare institutions (right) in all three countries.

Table 3
Knowledge. Pearson correlations between knowledge about HPV and the vaccine and perceived informedness (top row, H10), ethical judgment of HPV vaccination 
(middle row, H11) and vaccination intention (bottom row, not pre-registered).

Knowledge about: DE US UK

Virus Vaccine Virus Vaccine Virus Vaccine

& perceived informedness (H10) 0.28*** 0.26*** 0.24*** 0.29*** 0.18** 0.20**
& ethical judgment (H11) 0.10* 0.11* 0.14** 0.16** 0.27*** 0.18*§
& vaccination intention 0.08*† 0.10* 0.07 0.11* 0.10 0.21***

*p < 0.05, **p < 0.01, ***p < 0.001; †: not significant after Benjamini-Hochberg correction, § significance differs for Spearman correlation.
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action on their ethical views. For example, instead of focusing on facts 
about HPV and the vaccine, materials could visualize harms and benefits 
to improve ethical trade-offs (Schnepf et al., 2021).

Fourth, an individual's ethical judgments are likely related to their 
culture and social environment. For example, although German parents 
were the most likely to believe that vaccination can lead to early sexual 
activity, these concerns correlated less strongly with their ethical rating 
of vaccination than in the US and the UK. We also found cross-cultural 
differences for the perception of moral pressure. In the UK, more par-
ents tended to report pressure to vaccinate their kids than in the other 
two countries. Furthermore, in the UK and Germany, but not in the US, 
this perceived pressure to vaccinate correlated negatively with trust in 
physicians and institutions, with the associations in the UK being 
stronger in magnitude. The lower the trust, the higher was the perceived 
pressure to vaccinate one's child. These discrepancies might stem from 

different prevailing social and cultural norms, health systems, and so-
ciopolitical context, although sampling biases cannot be discounted. 

Together, these findings favor interventions tailored to the cultural-
specific ethical outlook of sub-groups rather than general populations 
(Schnepf et al., 2021). Strategies like moral reframing, in which argu-
ments align with a person's moral values (Feinberg and Willer, 2019) can 
be useful where discrepancies in moral values generate group-specific 
resistance to policy. In particular, appeals to the duty towards one's 
own child could be combined with messages targeting the prominent 
moral values of different groups. For example, Graham et al. (2009) 
suggest framing discussions about policy in terms of fairness for more 
liberal parents and in terms of purity and protection of one's own group 
for more conservative parents. In addition, targeted policy measures 
could counteract systemic racism and discrimination against minorities 
and vulnerable groups (Mithani et al., 2021; Sabatello et al., 2020, 
2021).

The main limitations of our study mainly concern issues arising from 

our design. First, our survey approach allowed for correlational findings 
only, precluding us to reach conclusions on causality. Further inter-
vention studies should corroborate both whether these associations hold 
and whether vaccination intention is improved by addressing ethical 
considerations, health risks assessment and trust. At the same time, we 
should note that our study itself might constitute an intervention, as it 
may raise awareness of HPV and the vaccine in participants that had not 
yet considered the issue.

Furthermore, we conducted our survey online in three so-called 
WEIRD (Western, educated, industrialized, rich, democratic) coun-
tries. Moreover, sampling biases cannot be discounted: Respondents 
voluntarily joined the platforms, chose to complete the survey, and were 
financially rewarded. It remains an open question whether our findings 
generalize to the general public in these and other countries. To this end, 
future surveys offline and in non-WEIRD countries are required. 

Lastly, although our results are informative for vaccination of chil-
dren and teenagers, where often parents or doctors are the main 
decision-makers, vaccination in young adults (including catch-up 
schemes) likely involves a different profile of considerations. Our find-
ings might not equally apply when self-interest is the main driver of 
vaccination.

However, our main findings on the connection between ethical 
judgments about vaccination and vaccination intention are remarkably 
robust. We used various items to measure ethical judgments and 
sampled three different populations with similar results. We may thus 
build on this study into the ethics and moral psychology of vaccination 
for future research. Ultimately, we hope to have provided preliminary 
evidence that will be useful for successful interventions to increase 
vaccination rates, reduce the circulation of HPV and the incidence of 
HPV-related cancers.
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