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Introduction
On 8 December 2020 the UK launched its mass immunisation programme to inoculate 
citizens against COVID-19 (SARS-CoV-2) (Public Health England 2021). Since the 
start of the UK’s vaccination programme, NHS England has administered over 89.9 
million vaccines, saving thousands of lives and preventing millions of infections and 
hospitalizations (Cook and Roberts 2021; Hall et al. 2021). Vaccination hesitancy been 
an ongoing challenge during the vaccination programme, with vaccine sceptics and 
‘anti-vaxxers’ hindering vaccine uptake and undermining the UK’s ability to achieve 
herd immunity (Freeman et al. 2021, 417; Murphy et al. 2021, 2; Robertson et al. 2021, 
45; Salali and Uysal 2020).

Following a debate in the Joint Committee on Vaccination and Immunisation (JCVI) 
in August 2021, the UK government agreed to offer vaccines to 16- and 17-year-olds 
and clinically vulnerable children aged 12 to 15 (Quinn 2021). In September 2021, the 
programme was extended to all children aged 12 to 15 (Walker 2021). As the child 
vaccination programme is rolled out, ‘parental vaccine hesitancy’ may become a 
conspicuous and urgent public health challenge (McGuire 2021). However, despite a 
growing body of research on vaccine hesitancy, there has so far been relatively little 
research on parental hesitancy, which may pose distinct social, political and logistical 
challenges. Indeed, a survey from the ONS, issued in May and June 2021, suggests 
that 60% of parents of primary-school-age children are uncertain about whether they 
would vaccinate their child (Office for National Statistics 2021a). There is a pressing 
need to better understand the extent to which UK parents are likely to vaccinate 
their children and the factors associated with parents who are unlikely to vaccinate 
them. 

This report seeks to contribute to our understanding of parental vaccine hesitancy. 
We administered a survey on a sample of 1,549 UK parents and find that parents are 
generally slightly more concerned about vaccinating their children than vaccinating 
themselves. 26% of parents said that they will either definitely not, or are very unlikely 
to, vaccinate their children. 20% of parents thought that vaccines were less safe for 
their children than for themselves, and parents thought that vaccines were more safe 
for their children in only 8% of cases. We also examined factors associated with parents 
who are unlikely to vaccinate their children. The most important factor is whether the 
parent has already been vaccinated or is likely to get vaccinated. We then use the 
‘3Cs’ model (Confidence, Convenience and Complacency), from SAGE and WHO, to 
understand other drivers of vaccine hesitancy. To our knowledge, this paper is the 
first to use the model to understand parental vaccine concerns. Confidence variables 
have the biggest impact, followed by Complacency and Convenience factors. We also 
show the importance of whether parents hold false COVID19-related beliefs, finding 
that parents who hold a greater number of false beliefs are less likely to vaccinate their 
children. 
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Recommendations
Based on our research findings, we direct the following recommendations to public 
health practitioners and policymakers:

1. Address parents’ concerns about the vaccines by providing more information about 
key health-related issues and by combatting false claims. For example, many parents 
are concerned about blood clots, heart inflammation and allergic reactions. Focus 
on addressing why parents are more concerned for their children than themselves.

2. Clearly communicate the risks of failing to vaccinate children. Parents who recognise 
the severity of the virus are more likely to vaccinate their children. 

3. Take steps to increase trust in scientific and medical institutions, particularly among 
parents who are unlikely to vaccinate their children. Emphasize the importance of 
evidence-based science, rather than relying too heavily on advice from family and 
friends. 
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Vaccination programmes have eradicated numerous diseases and saved hundreds of 
millions of lives around the world in recent decades (Greenwood 2014). Their success 
is contingent on public willingness to receive the vaccines, and since the 1970s vaccine 
hesitancy has become a significant public health challenge (Williams 2014; Majid and 
Ahmad 2020; Omer 2020). Vaccine hesitancy has become a particularly acute problem 
in the age of COVID-19 (Bliss and Morrison 2020; Dror et al. 2020; Puri et al. 2020). In 
2011, the WHO’s SAGE Working Group on Vaccine Hesitancy defined vaccine hesitancy 
as a ‘delay in acceptance or refusal of vaccination despite availability of vaccination 
services’ (SAGE Working Group on Vaccine Hesitancy 2014, 7). In recent decades, a 
steadily rising anti-vaccine movement has taken root, with vaccine confidence falling 
in many countries between 2015 and 2019 (Figueiredo et al. 2020). In 2019, before the 
COVID-19 pandemic, the WHO identified vaccine hesitancy as one of the top ten global 
threats to public health (World Health Organization, 2019). ONS figures from July 2021 
report that just 5% of UK adults would likely not take the vaccine or refuse it when 
offered (Office for National Statistics, 2021b). However, there is some uncertainty to 
this figure: several cross-sectional UK-based academic studies indicate that between 
12 and 25% of UK citizens are hesitant or completely unwilling to receive a vaccine 
(Freeman et al. 2021, 417; Murphy et al. 2021, 2; Robertson et al. 2021; Salali and Uysal 
2020). 

Parental vaccine hesitancy is a closely-related but distinct problem to vaccine 
hesitancy in general. It has been researched far less extensively, especially in relation 
to COVID-19. Initial findings suggest that it could be a widespread problem. Simonson et 
al. (2021)’s large-scale survey study of parental attitudes towards the COVID-19 vaccine 
in the United States suggests that parents are more likely to be vaccine-hesitant than 
non-parents are for themselves, and that 26% of parents would vaccinate themselves 
but forgo vaccination of their children (Simonson et al. 2021, 13). This finding echoes 
another recent correlational study based in the US which found that only 49.45% of 
parents surveyed were willing to vaccinate their children against COVID-19 (Ruggiero 
et al. 2021). Majid and Ahmad (2020)’s qualitative meta-review of relevant literature 
identifies many reasons parents do not vaccinate their children, including prior negative 
experiences that provoke fear of vaccine side-effects, the perception that vaccines 
undermine parents’ ‘natural’ or ‘organic’ lifestyles, and parents’ distrust of information 
given by healthcare providers. Other research suggests that parental vaccine hesitancy 
is higher among younger parents and mothers (Simonson et al. 2021), parents with 
younger children (Funk 2017), parents with right-wing political beliefs (Simonson et al. 
2021), and parents from non-white ethnic groups (McKinnon et al. 2021). 

This study investigates the research question: What factors are associated with 
parents who are less likely to vaccinate their children against COVID-19? To clarify 
and conceptualise the different factors that may affect parental vaccine hesitancy, we 
use a widely-adopted explanatory framework for vaccine hesitancy: the ‘3Cs’ model.

Background
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Initially proposed by the SAGE Working Group in 2011, the ‘3Cs’ model states that three 
broad factors underpin vaccine hesitancy: Confidence (i.e., an individual distrusts the 
safety of the vaccine); Convenience (i.e., an individual cannot easily access the vaccine); 
and Complacency (i.e., an individual does not perceive vaccination as urgent). To our 
knowledge, this is the first study to directly apply the ‘3Cs’ model in order to understand 
parental vaccine hesitancy. Figure 1 visualises the ‘3Cs’ model used in this research. 
We also include social and demographic factors in our explanatory model.

Figure 1: The 3Cs model, applied to parental vaccine hesitancy

Confidence
Confidence refers to the public’s views about the safety, efficacy, and effectiveness of 
vaccines. Historically, vaccine-hesitant parents have expressed concerns such as: the 
belief that vaccines are ‘unnatural’ (Majid and Ahmad 2020, 1764); a fear of using needles 
on children (Gowda and Dempsey 2013, 1756); the belief that vaccines contain harmful 
or toxic ingredients (Blaisdell et al. 2016); and the belief that vaccines are unsafe and 
have dangerous or adverse side effects (Mendel-Van Alstyne, Nowak, and Aikin 2018). 
A particularly durable false belief is that vaccines cause autism, a claim popularized by 
Andrew Wakefield’s discredited 1998 report (Omer 2020). Given consensus amongst 
medical practitioners about the efficacy of vaccines, low confidence in vaccination is 
widely recognised as a challenge for public health. Some of the concerns raised by 
vaccine-hesitant people are derived from misinterpretations of evidence-based science. 
For instance, recent news articles have pointed out that some parents are worried about 
rare cases of myocarditis and pericarditis (heart inflammation) in adolescents after 
receiving the vaccine (Centers for Disease Control and Prevention 2021). Others have 
raised concerns about the effects of vaccines on very young children or on women who 
are pregnant. Parental concerns about vaccines may be exacerbated in the context 
of COVID-19, since individuals are aware that they have been rapidly developed and 
deployed (Hotez et al. 2021; Lockyer et al. 2021; Islam et al. 2021). 
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Complacency
Complacency refers to how urgently the public feel they must be vaccinated. Over 
recent decades, an increasing number of parents have foregone the vaccination of 
their children due to a perception that vaccine-preventable diseases are low-risk (SAGE 
Working Group on Vaccine Hesitancy 2014, 11; Gowda and Dempsey 2013, 1757). 
As Gowda and Dempsey (2013, 1757) note, Complacency has multiple dimensions, 
such as perceived vulnerability to disease and ‘perceived efficacy of vaccine-induced 
immunity’. In the context of the COVID-19 vaccine, it is well-known that while most 
children can transmit COVID-19 to others, the children themselves often experience 
mild or asymptomatic cases of infection (University of Edinburgh 2020; Gaythorpe 
et al. 2020, 37). Against this backdrop, parents may forgo COVID-19 vaccinations for 
their children because they perceive being unvaccinated as low-risk (Allington et al. 
2021). These beliefs could be amplified by misinformation and conspiracy theories that 
downplay the threat of COVID-19 (Uscinski et al. 2020; Christie 2021).

Convenience
Convenience refers to how easily the public can access and receive vaccinations. 
Prior research on parental vaccine hesitancy has foregrounded Confidence and 
Complacency-related concerns, but there is far less research on Convenience factors. 
Nonetheless, prior work indicates that several potential barriers to vaccination exist 
which may differently affect specific parts of the UK population. First, vaccination of 
people living in hard-to-reach locations may be more difficult (Razai et al. 2021). Second, 
people’s occupation and social commitments may make a difference, for instance it 
could be particularly difficult for mothers who have assumed significant responsibilities 
during COVID-19 to obtain a vaccine (Harman et al. 2021; Johnston, Mohammed, and 
Linden 2020). Third, socio-economic disparities could exacerbate these existing 
challenges, with people living in poverty or engaging in insecure or precarious work 
finding vaccination harder (Bertoncello et al. 2020). Fourth, some people may not have 
been offered the vaccination due to inaccurate or out-of-date patient contact information 
(Razai et al. 2021). Fifth, language barriers may be a constraint, as these have already 
been linked to hesitancy about the influenza vaccine (Pearson, Zhao, and Ford 2010). 

At the same time, an ‘infodemic’ of misinformation and conspiracy theories has 
accompanied the pandemic, circulating expeditiously on social media (Agley and 
Xiao 2021), and many outright falsities and non-scientific beliefs have been accepted 
by members of the public. A survey conducted on a representative sample of the UK 
population in November-December 2020 found that the most reliable predictors of 
vaccine hesitancy were belief in COVID-19-related conspiracy theories, and distrustful 
attitudes towards vaccines in general (Allington et al. 2021).
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Demographic and Social Factors
Several explanatory factors for vaccine hesitancy which are not captured by the ‘3Cs’ 
model have been identified. Notably, several UK-based large-scale studies have found 
that vaccine hesitancy in the UK is higher among younger age groups, lower-income 
groups, women, and ethnic minority groups (Freeman et al. 2021; Murphy et al. 2021; 
Paul, Steptoe, and Fancourt 2021; Robertson et al. 2021). These are often associated 
with previous negative experiences in healthcare, such as racial discrimination (Razai 
et al. 2021). Other consistently borne-out predictors of vaccine hesitancy are heavy 
social media use, right-wing political beliefs, and mistrust of scientists and government 
institutions (Allington et al. 2021; Jennings et al. 2021; Merkley and Loewen 2021). Given 
their explanatory value, any model of parental vaccine hesitancy should take these 
factors into account.

Existing studies find that several demographic and social factors are powerful 
predictors of parental hesitancy. Based on prior research, we expect that parental 
vaccine hesitancy will be higher among parents of young children (Funk 2017; Simonson 
et al. 2021), young parents (Simonson et al. 2021; Murphy et al. 2021; Paul, Steptoe, and 
Fancourt 2021), mothers (Simonson et al. 2021; Murphy et al. 2021; Paul, Steptoe, and 
Fancourt 2021), and parents from non-white ethnic groups (McKinnon et al. 2021; Razai 
et al. 2021). A previous US-based survey study indicates that parents are more willing 
to vaccinate themselves than to vaccinate their children, and we expect to find a similar 
result in our UK sample (Simonson et al. 2021, 7). 
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Research Design and Data
Sample
We recruited a sample of 1,549 participants via the survey platform Qualtrics. All were 
parents living in the UK, and were sampled to be representative of the UK in terms of 
gender and ethnicity. For additional information about the sample, including gender, 
age, region, household income, political views, outlook on Brexit, ethnic group, and 
employment status, see the Appendix. The sample skews slightly to the political left, and 
slightly towards Remain- rather than Leave-voting in the EU referendum. Participants 
were paid above the London living hourly wage to participate in the study. The survey 
was conducted from 12-21 August 2021.

Variables
The survey took participants approximately 20 minutes to complete. They fall into seven 
categories:
1. Questions about whether participants had been vaccinated and how safe they think 

the vaccine is
2. Questions about the number, age and gender of participants’ children and whether 

they would vaccinate them
3. Questions assessing COVID-19 Complacency, covering participants’ beliefs about 

their own likelihood of contracting COVID-19, and the likelihood of their children 
contracting it

4. Questions assessing COVID-19 Convenience, covering how easy participants find it 
to vaccinate both themselves and their children. 

5. Questions assessing COVID-19 Confidence, covering different concerns about the 
effects of COVID-19

6. Questions assessing social factors, including trust in key actors (e.g., the Government 
and NHS), misinformation susceptibility, past vaccination experiences, belief in 
conspiracy theories, cognitive ability, numerical literacy, and big-5 personality traits

7. Questions assessing control variables, including demographics (age, gender, 
ethnicity, religion), socio-economic status (region, employment, education, 
household composition), political views (ideology, Brexit), online activity, health 
status, and clinical vulnerability
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Methods
We use a multivariate logistic regression model to analyse the data, implemented in the 
statistical language R v4.0.5 with the package glm. Missingness  in  our  dataset  varied  
between  0%  and  7.5%  across  variables. The mice package in R was used to impute the 
data,  which is generally known to be less  biased  and  more  accurate  than  complete  
case  analysis  or  mean  substitution  when  the  type  of  missingness  is  unknown (Ali 
et al. 2011; Cummings 2013). Data from 10 imputations (Stuart et al. 2009), each with 10 
iterations, was combined using Rubin’s rules for calculating estimates and variances in 
multiply-imputed datasets (Rubin 1987). Respondents who either self-described their 
gender or did not provide an answer to the question on gender were excluded from 
analysis due to the small number of participants in these groups. Respondents who had 
missing data for the dependent variable (i.e., whether they are likely to vaccinate their 
children once a vaccine is approved) were excluded. The final working sample size was 
1,492.

1 Available at https://cran.r-project.org/web/packages/mice/mice.pdf. 

https://cran.r-project.org/web/packages/mice/mice.pdf
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Results
We asked participants whether they had taken the vaccine and, if they had not, how likely 
they were to take the vaccine in the future. 81% of participants had taken at least one 
dose of the vaccine. This is slightly less than the rate indicated by official UK statistics, 
which show that as of the end of August 2021, 88% of over-16s have had their first 
dose and 78% of over-16s have had both doses (BBC News 2021). 6% of participants 
said they will definitely not take the vaccine and 5% said they are not likely to take the 
vaccine. This is higher than estimates by the Office for National Statistics (ONS), which 
in July 2021 reported that only 4% of the UK population are vaccine hesitant (Office for 
National Statistics 2021c). 

Figure 2: Reported self-vaccination and vaccine hesitancy

We then asked participants how likely they were to vaccinate their children once a 
vaccine is approved. Around 25% said they would definitely vaccinate their children, 
and 20% said they were very likely to vaccinate them. In contrast, 8% said they would 
definitely not vaccinate their children, and 18% said they were not very likely to vaccinate. 
26% said they were fairly likely to vaccinate. Although not directly comparable, these 
figures indicate that parents are more likely to vaccinate themselves than to vaccinate 
their children. 
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Figure 3: Parents’ likelihood of vaccinating their children once a vaccine is approved

We asked participants whether they think that COVID-19 vaccines are safe or harmful, 
and separately, whether they think that vaccines are safe or harmful for their children. 
Both questions were on the same 7-point scale from ‘Very safe’ to ‘Very harmful’, with 
‘Unsure’ in the middle. In 72% of cases parents had the same views regarding vaccines 
for their children as for themselves. In 8% of cases they thought the vaccine was more 
safe for their children, and in 20% of cases they thought the vaccine was less safe for 
their children. 

Participants who reported concerns about possible unknown future effects and side-
effects of the COVID-19 vaccine for their children (N=1,067) were asked to elaborate on 
the nature of these concerns. Figure 4 shows that parents’ biggest concern for their 
children was the possibility of blood clots, followed by unknown effects. The disproven 
link between autism and vaccines was relatively low on parents’ concerns (reported by 
approximately 10.5%). We also asked participants about concerns for their own health, 
identifying very similar issues for themselves as for their children (not shown for brevity). 

Figure 4: 10 most widely reported concerns amongst parents who were concerned about side 
effects of COVID-19 vaccines for their children (N=1,067). Full results are given in the Appendix.
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Explanatory model results
We constructed a single dichotomous dependent variable: whether participants are 
likely to vaccinate their children once a vaccine is approved. We implemented several 
logistic regression models, but report only the most informative model, shown in 
Table 1. 
	– For	‘Unlikely	to	vaccinate’	we	combined	‘Definitely	will	not	vaccinate’	(8%)	and	‘Not	

very	likely	to	vaccinate’	(18%).

	– For	‘Likely	to	vaccinate’	we	combined	‘Fairly	likely	to	vaccinate’	(26%),	‘Very	likely	to	
vaccinate’	(20%),	‘Definitely	will	vaccinate’	(25%).

	– Participants	who	selected	‘Prefer	not	to	answer’	(3%)	were	excluded.

Table 1: Factors associated with parents who are likely to vaccinate their children

Variable type 
and unit

Factor Odds Ratio (OR) p-value

Dichotomous 
(Unlikely, Likely)

Personal hesitancy: Likely 
to get vaccinated in the 
future or have 
already been vaccinated

27.87 [12.98-59.83] <.001

Demographics / socioeconomics
Continuous (years, 
18-76)

Age  1.01 [ 0.99- 1.03] 0.490

Dichotomous 
(Female, Male)

Gender: Male  1.87 [ 1.30- 2.68] 0.001

Dichotomous (White, 
Non-White)

Ethnicity: Non-White 
British

 0.71 [ 0.47- 1.08] 0.109

Categorical (Ref: 
GCSE/A-Level)

Education: Degree or 
above

 1.39 [ 0.96- 2.00] 0.079

Education: No 
qualifications

 0.90 [ 0.26- 3.08] 0.862

Education: Other 
qualifications

 1.17 [ 0.62- 2.20] 0.621

Categorical (Ref: 
£16k-£32k/yr)

Household income 
< £16,000 per year

 0.62 [ 0.35- 1.10] 0.104

Household income 
> £32,000 per year

 0.76 [ 0.49- 1.16] 0.203

Continuous 
(children, 1-8)

Number of children  0.93 [ 0.78- 1.11] 0.413

Continuous 
(years, 0-18)

Average age of children  1.06 [ 1.02- 1.11] 0.004
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Categorical (Ref: 
Mixed)

Gender of children: 
All female

 0.79 [ 0.51- 1.23] 0.292

Gender of children: 
All male

 0.99 [ 0.63- 1.56] 0.972

Beliefs, attitudes, behaviours

Categorical (Ref: 
Centre)

Political views: Left-wing  0.87 [ 0.59- 1.29] 0.488

Political views: Right-wing  0.75 [ 0.47- 1.19] 0.221

Continuous 
(score, 0-8)

Sympathy to conspiracy 
mindset

 0.99 [ 0.91- 1.07] 0.759

Continuous 
(score, 0-9)

COVID-19 false beliefs 
score: Correct 
responses

 1.16 [ 1.07- 1.27] <.001

Continuous 
(score, 0-4)

Cognitive ability score  1.00 [ 0.87- 1.16] 0.973

Dichotomous 
(<8 hrs, >8hrs)

Internet use: High 
(> 8 hours a day)

 1.61 [ 1.04- 2.48] 0.032

Continuous (scale, 
0-4)

Trust in Government  1.01 [ 0.85- 1.19] 0.951

Continuous (F/Analy-
sis score, 0-4)

Trust in Science/Health 
institutions

 1.76 [ 1.32- 2.35] <.001

Continuous 
(scale, 0-4)

Trust in friends and family  0.74 [ 0.61- 0.90] 0.002

Continuous (F/Analy-
sis score, 0-4)

Trust in media  1.15 [ 0.90- 1.48] 0.271

Complacency
Dichotomous 
(No, Yes)

COVID: Have tested 
positive

 1.09 [ 0.71- 1.68] 0.704

Dichotomous 
(No, Yes)

COVID: Moderate/high 
clinical risk

 0.93 [ 0.61- 1.42] 0.733

Categorical (Ref: 
Somewhat/very 
severe)

How severe is COVID for 
children: Not at all/not very

 0.55 [ 0.36- 0.83] 0.005

How severe is COVID for 
children: Don’t know

 2.06 [ 0.85- 5.00] 0.111

Categorical (Ref: 
Somewhat/very 
severe)

How severe is COVID for 
yourself: Not at all/not very

 1.15 [ 0.76- 1.76] 0.510

How severe is COVID for 
yourself: Don’t know

 0.44 [ 0.18- 1.06] 0.066



14

Continuous (score, -4 
to +4)

How likely to get COVID (diff. 
self & child)

 1.10 [ 0.91- 1.33] 0.340

Dichotomous (No, 
Yes)

Vaccinated in last 10 years?  1.78 [ 1.26- 2.52] 0.001

Convenience

Categorical (Ref: 
Easy to attend)

Vaccine appointment: Nei-
ther easy nor hard to attend

 0.51 [ 0.30- 0.87] 0.013

Vaccine appointment: Diffi-
cult to attend

 0.60 [ 0.33- 1.08] 0.090

Categorical (Ref: 
Easy to book)

Vaccine appointment: 
Neither easy nor hard to 
book

 0.89 [ 0.53- 1.51] 0.678

Vaccine appointment: Diffi-
cult to book

 1.06 [ 0.53- 2.13] 0.863

Categorical (Ref: 
Easy to have child 
vaccinated)

Difficult to have child 
vaccinated

 0.87 [ 0.57- 1.34] 0.532

Neither easy nor hard to 
have child vaccinated

 0.70 [ 0.42- 1.18] 0.178

Confidence
Continuous (F/Analy-
sis score, 0-4)

Confidence: Worried about 
side effects

 0.54 [ 0.43- 0.68] <.001

Continuous (F/Analy-
sis score, 0-4)

Confidence: Ethical/safety 
concerns

 0.98 [ 0.77- 1.24] 0.869

Continuous (F/Analy-
sis score, 0-4)

Confidence: Belief in herd 
immunity

 0.79 [ 0.63- 0.99] 0.040

Continuous (score, -4 
to +4)

Vaccines are safer for me 
than my child

 0.81 [ 0.65- 1.01] 0.068

Dichotomous (Ref: 
Not afraid)

Parent somewhat/very afraid 
of being vaccinated

 0.65 [ 0.45- 0.94] 0.021

Categorical (Ref: Not 
afraid)

Child afraid of being 
vaccinated? Don't know

 0.94 [ 0.51- 1.72] 0.837

Child somewhat/very afraid 
of being vaccinated

 0.86 [ 0.58- 1.28] 0.461
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Model interpretation
For each factor in the model shown in Table 1, we report the Odds Ratio (OR) and 
the p-value. The OR can be interpreted as the likelihood that an outcome will occur, 
expressed as a proportion of the likelihood that the outcome will not occur (in this case 
the ‘outcome’ is the parent reporting that they are likely to vaccinate their children). An 
OR greater than 1 means the factor is associated with parents who are more likely to 
vaccinate their children, and an OR of less than 1 means the factor is associated with 
parents who are less likely to vaccinate them. For instance, an OR of 1.06 means that 
a one unit increase of the variable is associated with parents being 6% more likely to 
vaccinate their children. The p-value shows whether the factor is statistically significant 
(i.e. whether a ‘true’ effect exists), with the significant level set to any p-value equal to or 
less than 0.05. 

Personal hesitancy
As anticipated, personal vaccine outlook is by far the most important factor in the model, 
with an OR of 27.87. This shows that the most important driver of whether parents are 
likely to vaccinate their children is whether they are vaccinated or are likely to vaccinate 
themselves.

Confidence
Confidence factors are very important for explaining how likely parents are to vaccinate 
their children. The survey contains a question in which parents rate 12 reasons for 
lacking confidence in the vaccines for their children on a 5-point scale of ‘Completely 
disagree’ to ‘Completely agree’.  The mean score given by participants for each item is 
shown in Figure 5, from 0 (Completely disagree) to 4 (Completely agree).

We grouped the 12 items into four factors using factor analysis (see the Appendix for 
details): (1) fear about side-effects from the vaccine; (2) ethical/safety concerns; (3) 
belief that vaccines are unhelpful; and (4) belief in herd immunity. Parents who believe 
that vaccines are unhelpful are less likely to vaccinate their children (OR = 0.51), as are 
parents who are worried about side effects (OR = 0.54) and parents who believe in herd 
immunity (OR = 0.79). 

Figure 5: Mean score of items in confidence battery, Likert scale converted to integer (0, 
Completely disagree to 4, Completely agree)
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In addition, parents who were somewhat or very afraid of being vaccinated (such as 
having a fear of needles) were less likely to want to vaccinate their children (OR = 0.65). 
Parents’ perception of their children’s fear of being vaccinated was not significant. 

Complacency
Complacency factors are moderately important for explaining how likely parents are 
to vaccinate their children. Parents who thought that a COVID diagnosis would be not 
very/not at all severe for their children were less likely to vaccinate their children (OR = 
0.55), compared with those who thought that COVID would be somewhat/very severe 
for their children. Those who were vaccinated in the last 10 years were more likely to 
intend to vaccinate their children (OR = 1.78). Whether parents had tested positive for 
COVID-19 or were clinically vulnerable was not statistically significant. 

Convenience
Convenience factors are of only limited use for explaining how likely parents are to 
vaccinate their children. Neither of the two most direct questions were significant 
(‘How easy is it to book a vaccine appointment?’ and ‘How easy is it to attend a vaccine 
appointment?’). Those who said that their personal vaccine appointment had neither 
been easy nor hard to attend were less likely to vaccinate their children (OR = 0.51), 
compared with those who found their appointment easy to attend. The OR for parents 
who found their appointment difficult to attend was not significant. 

Demographics and Social Factors
A range of demographic and social factors affect parents’ willingness to vaccinate their 
children. In contrast to existing literature, we do not find significant effects for parent 
age, ethnicity, income, political affiliation, or propensity towards conspiracy theories. 

The following factors are significant:
1. Fathers are more likely to vaccinate their children than mothers (OR = 1.87).
2. Parents whose children are older are more likely to vaccinate (OR = 1.06). Note that 

this OR is associated with each year of the child’s age.
3. Parents who hold fewer false COVID-19-related beliefs are substantially more likely 

to vaccinate their children (OR = 1.16 for each point, out of a maximum of 9). See 
results of the COVID-19 beliefs battery below (Table 2). 

4. Parents with higher trust in scientific and medical institutions are more likely to 
vaccinate their children (OR = 1.76). Parents with higher trust in friends and family 
are less likely to vaccinate their children (OR = 0.74).



17

We asked participants to describe how much they trust eight different entities, using a 
5-point scale: friends and family, government, news media, the NHS, the pharmaceutical 
industry, scientists and academics, social media companies, and the WHO. We reduced 
dimensionality by performing factor analysis on the 8 entities (see the Appendix). Two 
interpretable factors were identified: (a) trust in scientific institutions, comprising 
mainly the measures of trust in the NHS, the pharmaceutical industry, science and 
academics, and the WHO; and (b) media, comprising trust in news media and social 
media companies. Two factors did not constitute any of the factor analysis but were 
included separately: trust in government, and trust in friends and family.

# Item Veracity Correct
1 Drinking alcohol does not protect you 

against COVID-19
TRUE 78%

2 Gargling or drinking lemon juice can 
protect you against COVID-19

FALSE 74%

3 5G mobile networks do not spread 
COVID-19

TRUE 75%

4 COVID-19 vaccines cause infertility FALSE 54%

5 COVID-19 vaccines contain 
microchips capable of tracking people

FALSE 77%

6 COVID-19 vaccines actually make 
people catch COVID-19

FALSE 68%

7 COVID-19 vaccines alter your DNA FALSE 65%

8 Vaccines against pneumonia cannot 
protect against COVID-19

TRUE 52%

9 Exposing yourself to UV light can 
protect you against COVID-19

FALSE 69%

Table 2: Battery on COVID-19 related beliefs, showing the correct answer and the percentage 
of participants who identified the correct answer
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Parental vaccine hesitancy could be the next frontier in the fight against COVID-19, 
presenting an urgent challenge for public health practitioners and policymakers. Our 
analyses show that parents are more likely to forgo vaccinating their children than 
themselves even for approved vaccines. This presents a real risk that even already-
vaccinated parents refuse to vaccinate their children, thereby allowing the virus to 
persist and spread in classrooms, playgrounds and beyond. We find that a range of 
factors drive parents’ concerns about the vaccine, and we show that each category 
of factors in the 3Cs model (Complacency, Confidence and Convenience) plays some 
role. In assessing the relative importance of each type of factor, we find the strongest 
evidence of factors relating to Confidence, followed by moderate evidence of those 
relating to Complacency, and only limited evidence for those relating to Convenience. 
We also find evidence of the importance of social and demographic factors, including 
belief in false claims about COVID-19. Our new findings therefore reinforce prior 
research which demonstrates the need to contradict false, misleading, and inaccurate 
claims about COVID-19 which continue to proliferate both on and offline.

We note a few limitations to this study. Although our sample is representative of the 
UK in terms of gender and ethnicity, it was not possible to ensure that our sample was 
nationally representative of the UK in every respect. We acknowledge methodological 
biases inherent to survey methodology, such as social desirability biases. Moreover, 
the scope of this research precluded questions assessing how family units make 
decisions, such as parental power dynamics, which could affect whether children are 
vaccinated. The observed differences between fathers and mothers uncovered by our 
study indicates this is a particularly important trajectory of future research. Further, the 
batteries of questions used in this study could be extended and refined in pursuit of a 
more nuanced and insightful theoretical model, such as investigating causal pathways 
between and behind each of the 3Cs. 

More research is urgently needed to ensure that all aspects of COVID-19 are addressed, 
helping to overcome this dire public health, social and economic crisis. The Alan 
Turing Institute’s Public Policy Programme is committed to working with practitioners, 
policymakers and experts to combat COVID-19 and to provide objective evidence-
driven insight into COVID-19 related challenges. To find out more about this research, 
and other activities at The Institute, contact Dr. Bertie Vidgen. 

Conclusion



19

Appendix
Appendix A: Sample characteristic (N = 1,549)
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Appendix B: Factor analysis

Confidence factor analysis
Inspection of the eigenvalues identified that a 5 factor analysis was most suitable. 
Interpretation of the factors was based on those having loadings greater than 0.5. 
One factor was dropped due to only having a single item meeting this threshold. While 
it is generally not advised to construct a factor created from just two measures, as 
the loadings for measures were generally very high, creating factors was considered 
methodologically acceptable.

Factors identified

Vaccines 
no help

Worried 
about 
side 
effects

Belief in 
herd 
immunity

Ethical/
safety 
con-
cerns

Not 
used

1. I am worried about unknown 
future effects and side effects

0.17 0.96 0.13 0.13

2. I am worried about unknown 
future effects and side effects for 
my children

0.28 0.70 0.14 0.15 0.19

3. I do not trust any vaccines 0.49 0.20 0.15 0.37 0.22

4. I do not believe these vaccines 
will help protect me from COVID

0.7 0.26 0.25 0.30 0.11

5. I do not believe these vaccines 
will help protect my children from 
COVID

0.79 0.23 0.24 0.27 0.13

6. Herd immunity means I will be 
protected even if I do not have 
the vaccine

0.20 0.15 0.87 0.16

7. Herd immunity means my 
children will be protected even if 
they do not have the vaccine

0.20 0.11 0.74 0.24 0.17

8. Vaccines are limited and other 
people need them more than I do

0.13 0.14 0.23 0.41 0.23

9. Vaccines are incompatible with 
my religious and philosophical 
beliefs

0.26 0.18 0.69

10. Vaccines have been rushed 
and produced too quickly

0.39 0.37 0.25 0.18 0.50

11. Vaccines are not being safely 
delivered

0.44 0.17 0.16 0.55 0.21

12. Developing natural immunity 
is better for children than being 
vaccinated

0.33 0.28 0.35 0.29 0.36
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Trust factor analysis

Factors identified
Trust in: Science Institutions Media

Friends and Family 0.35 0.11

Government 0.31 0.47

News media 0.22 0.72

NHS 0.65

Pharmaceuticals Industry 0.60 0.28

Scientists and Academics 0.78 0.14

Social media companies 0.74

World Health Organization 0.63 0.32

Appendix C: Parental concerns about the vaccine, 
amongst concerned parents (N = 1,047)
Concern Percentage reported
Blood clot 45%
Unknown effects 38%
Death 25%
Allergic reaction 23%
Heart inflammation 22%
Long COVID 22%
Fertility concerns 19%
Symptoms (headache, nausea) 19%
Paralysis 13%
Skin conditions 12%
Altered DNA 11%
Psychiatric disorders 10%
Nerve damage / Guillain-Barre 10%
Facial paralysis 9%
Tinnitus 6%
Multiple sclerosis 6%
Vertigo 6%
Other 2%
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