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ABSTRACT 

 

Background: Vaccine hesitancy is a growing public health concern, undermining efforts to achieve optimal 

immunisation coverage. This study explores the relationship between sociodemographic characteristics and vaccine 

hesitancy among parents of children aged 0 to 6 years in the United Kingdom. 

Methods: A cross-sectional survey was conducted with 818 parents and guardians recruited using convenience and 

snowball sampling. Data were collected via an online questionnaire hosted on Qualtrics, assessing sociodemographic 

factors and attitudes toward childhood vaccinations using the validated Parent Attitudes about Childhood Vaccines 

(PACV) scale. Scores ranged from 0 to 100, with scores above 50 indicating vaccine hesitancy. Descriptive and 

inferential analyses, including regression and ANOVA, were performed using SPSS to identify key determinants of 

hesitancy. 

Results: Parents' sociodemographic characteristics, including age, ethnicity, and political ideology, significantly 

influenced vaccine hesitancy. Older parents and those identifying as "White Other" exhibited the highest levels of 

hesitancy. Distrust in healthcare systems and concerns over vaccine safety were major contributing factors. 

Participants relying on social media for vaccine information demonstrated higher hesitancy rates, emphasizing the 

role of misinformation. No significant differences in hesitancy were observed by income or education level.  

Conclusion: Addressing vaccine hesitancy requires targeted public health strategies, including culturally sensitive 

communication, improved healthcare accessibility, and combating misinformation. This study underscores the 

importance of tailoring interventions to specific sociodemographic groups to enhance vaccine uptake and protect 

public health. 
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1. INTRODUCTION 

Vaccine hesitancy presents a significant threat to global 

health, as noted by the World Health Organization 

(WHO, 2019a). While vaccines prevent approximately 

2–3 million deaths annually (WHO, 2023), over 19 

million infants worldwide missed routine immunization 

services in 2018 (WHO, 2019b). Effective vaccination 

programs rely on high coverage to provide direct 

protection to vaccinated individuals and herd immunity 

for communities (CDC, 2023). However, vaccine 

hesitancy, defined as a “delay in acceptance or refusal of 

vaccines despite the availability of vaccination services,” 

is a complex issue that varies across time, place, and 

vaccines (MacDonald & SAGE Working Group, 2015). 

Vaccine-hesitant individuals are heterogeneous, often 

accepting some vaccines while refusing or delaying 

others (Opel et al., 2013; European Centre for Disease 

Prevention and Control, 2017; Obohwemu, 2024a). In the 
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UK, vaccine hesitancy among parents has gained 

attention, particularly during the COVID-19 pandemic 

and subsequent vaccine rollouts (Baumgaertner et al., 

2018; Khosravi, 2020; Siegrist et al., 2021; Obohwemu, 

2025). Poorly managed vaccination efforts can lead to 

disease outbreaks, as demonstrated by the 2015 measles 

outbreak in California (Majumder et al., 2015). To 

prevent such outbreaks, the WHO recommends 95% 

vaccine coverage (WHO, 2019c). However, global 

measles vaccination rates in 2018 fell short, with only 

86% of children receiving the first dose and 69% 

receiving the second (WHO, 2019d). Between 2010 and 

2017, an estimated 169 million children globally missed 

their first dose of the measles vaccine, with the UK 

ranking third among high-income countries, having over 

half a million unvaccinated children (UNICEF, 2019).  

Recent data on MMR vaccine coverage in England 

reveals a gradual but consistent decline over the past 

decade—from 91.6% in 2010–11 to 88.9% in 2023–24 

(NHS Digital, 2024; UKHSA, 2025). MMR vaccine 

coverage for children aged 24 months dropped from 

91.2% in 2017–18 to 90.3% in 2018–19, with London 

reporting the lowest rate at 83% (NHS, 2019). While 

year-on-year changes may appear modest, the cumulative 

trend is concerning, particularly in light of the WHO’s 

95% target for herd immunity. 

Unsurprisingly, disease outbreaks have followed, with 

991 confirmed measles cases in England and Wales in 

2018, up from 284 in 2017 (Public Health England, 

2019). These declines contributed to the UK losing its 

“measles-free” status in 2019 (Stewart & Sayer, 2021). 

Vaccine-preventable diseases impose significant health 

and economic burdens. For instance, treating a single 

pertussis case costs over $4,000, while vaccines can save 

up to $90 billion in lifetime healthcare costs (Moser et al., 

2015). High vaccination rates also provide herd 

immunity, protecting vulnerable populations such as 

infants, pregnant women, and immunosuppressed 

individuals (Omer et al., 2009; Fine, Eames & Heymann, 

2011; Obohwemu, 2022). 

Key barriers to vaccination include vaccine hesitancy, 

supply issues, and cost concerns. Hesitancy has been 

observed across various vaccines, including those for 

H1N1 influenza, HPV, and COVID-19 (Karafillakis et 

al., 2019; Lin et al., 2021; Obohwemu, 2025). Factors 

influencing vaccine uptake include demographic 

characteristics, previous vaccination history, and 

perceptions of vaccine safety and efficacy (Anastasiou & 

Heger, 2021; Patelarou et al., 2021; Martinelli & Veltri, 

2022). 

This study aims to identify sociodemographic factors 

associated with vaccine hesitancy among parents in the 

UK. To date, there has been limited exploration of this 

issue in the UK. By addressing this gap, the study seeks 

to inform decision-makers and guide strategies to 

mitigate hesitancy and improve public health. 

2. MATERIAL AND METHODS 

2.1 Research Question 

To what extent do parents’ sociodemographic 

characteristics—such as age, gender, education level, 

income, and number of children—predict attitudes 

toward childhood vaccination, as measured by PACV 

scores? 

2.2 Research Hypothesis 

This study was guided by the hypothesis that parents' 

sociodemographic characteristics significantly correlate 

with childhood vaccine hesitancy. Specifically, it posited 

that these characteristics, including age, education, 

income, ethnicity, and political ideology, would influence 

parental attitudes and behaviours toward childhood 

immunisations. 

2.3 Study Design and Population 

A cross-sectional survey was conducted among 818 

parents and guardians of children aged 0 to 6 years in the 

United Kingdom. This age group was chosen because it 

falls within the recommended vaccination schedule for 

children under seven, a period often associated with 

vaccine hesitancy due to concerns about the frequency 

and timing of immunisations (Opel et al., 2013; Public 

Health England, 2023). To ensure data integrity and avoid 

duplication, participants were asked to provide 

information on only one child in their household, 

typically the one requiring immunisation at the time of 

data collection (Tsuzuki et al., 2020). 

2.4 Sampling Techniques 

The study employed a combination of convenience and 

snowball sampling techniques. Convenience sampling 

was conducted through professional networks and 

institutional mailing lists, targeting individuals who met 

the inclusion criteria and were willing to participate. 

Where personal contacts were involved, steps were taken 

to ensure diversity and minimise bias. Snowball sampling 

was subsequently used to extend the survey's reach. This 

approach relied on initial participants recommending 

others who met the inclusion criteria, thereby leveraging 

social networks to expand the sample (Parker, Scott & 

Geddes, 2019). This dual-sampling approach facilitated 

access to a diverse group of participants across different 

sociodemographic categories. 
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While non-probability sampling methods can limit 

generalisability and introduce potential bias, the chosen 

strategy was considered appropriate given the 

exploratory nature of the study and the need to engage 

participants who might not be reached through formal 

recruitment channels. Inclusion criteria were clearly 

defined, and diversity within the sample was monitored 

throughout the process to mitigate the risk of network 

homogeneity. 

The sampling approach was justified on the basis that it 

facilitated meaningful participation, particularly among 

individuals less likely to engage through conventional 

means. It aligned with the study’s aim to generate rich, 

practice-informed insights while respecting ethical 

considerations and participant accessibility. The 

methodology reflected a balance between pragmatic 

recruitment and a commitment to inclusivity, 

transparency, and rigour. 

2.5 Data Collection 

Data were collected using an online survey designed and 

hosted on Qualtrics, a secure electronic data collection 

platform provided by the University of Sunderland. 

Participants were directed to the survey through social 

media campaigns, Google advertisements, and 

promotional videos shared widely online. A video 

presentation of the study, delivered at the 2021 Public 

Health England Research and Science Conference, 

further enhanced visibility and recruitment. 

2.6 Study Instrument 

The survey consisted of two main sections. The first 

section gathered sociodemographic information, 

including age, gender, marital status, education level, 

household income, ethnicity, and political and social 

ideologies. These variables were selected based on prior 

research indicating their potential influence on vaccine 

hesitancy (Opel et al., 2011a; Opel et al., 2011b; Opel et 

al., 2013). The second section utilized the Parent 

Attitudes about Childhood Vaccines (PACV) scale, a 

validated tool for assessing vaccine hesitancy in high-

income settings (Omer et al., 2009; Opel et al., 2013). 

The PACV scale comprises 15 items divided into three 

subdomains: behaviour, safety and efficacy, and general 

attitudes. Responses were scored on a scale from 0 to 100, 

with higher scores indicating greater vaccine hesitancy. 

Scores above 50 were classified as hesitant (Azizi et al., 

2017). 

2.7 Variables 

The primary response variable was vaccine hesitancy, 

operationalised through the validated PACV scale. 

Sociodemographic characteristics—including age, 

gender, education level, household income, and number 

of children—were treated as explanatory variables. 

Education was categorised into seven levels, ranging 

from GCSE or equivalent to doctoral degrees, while the 

number of children was grouped into four categories: 

one, two, three, and four or more. 

2.8 Statistical Analysis 

Data were analyzed using SPSS software (version 26.0). 

Descriptive statistics were used to summarize responses. 

Univariate analyses, including chi-squared tests, 

examined associations between sociodemographic 

variables and vaccine hesitancy. Regression analysis 

further explored the direction and strength of these 

associations. Analysis of variance (ANOVA) was 

employed to identify significant differences in vaccine 

hesitancy based on factors such as marital status, 

household income, number of children, and political 

ideology. 

2.9 Ethical Considerations 

Ethical approval was obtained from the University of 

Sunderland's ethical committee. Participation was 

entirely voluntary, and respondents could skip questions 

they found uncomfortable. Anonymity and 

confidentiality were maintained through secure data 

collection methods, including the deactivation of IP 

tracking and external cookies. The study adhered to the 

UK Research Integrity Office Code of Practice for 

Research, ensuring that all data were used solely for 

research purposes and stored securely to protect 

participant privacy (Desmond & Dierickx, 2021). 

This rigorous methodological framework ensured the 

collection of high-quality, reliable data, offering valuable 

insights into the factors influencing vaccine hesitancy 

among parents in the United Kingdom. 

3. RESULTS 

3.1. Participants’ Characteristics 

A total of 818 eligible parents and guardians completed 

the survey. Due to the use of convenience and snowball 

sampling—both of which lack a predefined sampling 

frame—it was not feasible to calculate a formal response 

rate for the study. Of these respondents, 44 were removed 

from the analysis of the data because of inconsistent 

answers or incomplete data, leaving 774 respondents. 

Each participant's missing data were unique, and no 

pattern could be found. Given that just 5% of the sample 

had missing data, it was deemed reasonable to exclude 

them from the analyses (Petrie & Sabin, 2019).  

About half of the research participants were White 

British, one-fifth were White Other, and just a small 
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number were Black British or Black Caribbean, 

according to an analysis of their sociodemographic 

features (Table 1). Most of the participants were more 

socially or politically conservative.  

 

Table 1: Sociodemographic Characteristics of the study participants 

Variables  Median 

(IQR)* 

Frequency Percentages 

Marital Status    

Married 

Single 

Living with a partner 

Widowed 

Separated 

Divorced 

 369 

201 

89 

59 

40 

15 

47.7 

26.0 

11.5 

7.6 

5.2 

1.9 

Annual household Income    

£20,000 or less  215 28.0 

£20,001-£40,000  310 40.3 

£40,001-£60,000  186 24.2 

£60,001 or more  58 7.5 

Number of Children    

One  158 20.7 

Two  258 33.7 

Three  253 33.1 

Four or More  96 12.5 

Ethnicity    

White British 

White Other 

Black African 

Black British 

Others 

Asian 

Black Caribbean 

 392 

162 

121 

52 

30 

9 

8 

50.6 

20.9 

15.6 

6.7 

3.9 

1.0 

1.0 

Child’s Birth Order    

First Child  555 71.9 

Not First Child  216 28.1 

Relationship     

Father  211 27.4 

Mother  295 38.2 

Other  265 34.4 

Political ideology    
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0-4 3 (2) 150 19.7 

5  168 22.0 

6-10 9 (2) 445 58.3 

Social ideology    

0-4 4 (2) 114 14.9 

5  176 23.0 

6-10 8 (2) 475 62.1 

*IQR = Interquartile range 

 

The table summarizes the sociodemographic 

characteristics of the study participants, including marital 

status, annual household income, number of children, 

ethnicity, child’s birth order, parental relationship to the 

child, and political and social ideologies. Median values 

and interquartile ranges (IQR) are provided where 

applicable, along with frequency counts and percentages. 

Among marital status categories, married participants 

formed the largest group (47.7%). Annual household 

income was divided into four brackets, with the majority 

(40.3%) falling within £20,001–£40,000. Families with 

two (33.7%) or three (33.1%) children were most 

common. Ethnicity data revealed White British 

participants as the largest group (50.6%), followed by 

White Other (20.9%) and Black African (15.6%). Most 

respondents (71.9%) reported their child as a firstborn. 

Mothers made up the largest share of parental 

relationships (38.2%). Political and social ideologies 

were measured on a 0–10 Likert scale, with most 

participants clustering in the higher range (6–10), 

indicating stronger ideological leanings. The IQR reflects 

variability within these responses. This table provides an 

essential overview of the participants’ demographic and 

ideological profiles, offering critical context for 

understanding factors influencing vaccine hesitancy in 

the studied population. 

About half of the participants were females (49.5%), over 

one third were between the ages of 25-34 years (37.8%), 

while over one quarter of them had bachelor’s degree 

(25.8%). Parental age was classified as 18-24, 25-34, 35-

44, 45-54, 55-64, and greater than 64 years. 

To ascertain if there were notable 

variations in participants' vaccine hesitancy due to 

differences in sociodemographic characteristics, analysis 

of variance (ANOVA) was used. The findings revealed 

that marital status, ethnicity, political ideology, and social 

ideology accounted for notable 

variations in participants' vaccine hesitancy. Married 

participants were significantly more vaccine hesitant than 

unmarried ones (P = 0.015). In comparison with other 

ethnic groups, respondents who were classified as White 

Other were the most vaccine hesitant (<0.001). 

Respondents who identified as being conservative 

politically (<0.001) or socially (<0.001) had greater 

inclinations to embrace vaccinations (Table 2a).  

 

Table 2a: Summary of Analysis of Variance between Sociodemographic Characteristics and Vaccine 

Hesitancy (I) 

Variables Frequency Mean F stat (P value) 

Marital Status    

Divorced 15 64.87ab  

Living with a partner 89 60.09a  

Married 369 65.73b** 2.835 (0.015) 

Separated 40 62.33ab  

Single 201 64.07ab  

Widowed 59 64.41ab  

Annual household Income    

£20,000 or less 215 65.66a  
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£20,001-£40,000 310 63.42a 1.971 (0.117) 

£40,001-£60,000 186 63.54a  

£60,001 or more 58 66.57a  

Number of Children    

One 158 64.94  

Two 258 64.03 0.293 (0.831) 

Three 253 64.06  

Four or More 96 65.09  

Ethnicity    

Black African 121 62.66a  

Black British 52 58.15a  

Black Caribbean 8 56.63a 18.57 (<0.001) 

Asian 

White British 

9 

392 

53.76a 

63.23a 

 

White Other 162 72.21b***  

Others 30 

 

58.05a  

 

Child’s Birth Order 

 

   

First Child 555 64.28 -0.313 (0.754)t 

Not First Child 216 64.62  

Relationship    

Father 211 63.74  

Mother 295 63.65 0.208 (0.813) 

Other 265 61.64  

Political ideology    

0-4 150 59.28a  

5 168 61.14a 35.15 (<0.001) 

6-10 445 67.80b***  

Social ideology    

0-4 114 61.60  

5 176 58.92 25.13 (<0.001) 

6-10 475 66.79*  

a, b = subscripts for indicating statistical significance within groups in a variable. t is p value for t statistic; 

**P<0.05, ***p<0.001.

The table presents ANOVA results analysing the 

relationship between sociodemographic characteristics 

and vaccine hesitancy. Significant differences are noted 

for marital status, ethnicity, political ideology, and social 

ideology, with White Other participants and those with 

higher ideological scores showing higher hesitancy 

(p<0.001). Other variables, including annual household 

income, child’s birth order, and number of children, 

showed no significant differences. Subscripts indicate 

within-group differences, and asterisks denote 
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significance levels (*p<0.05, ***p<0.001). This 

summary highlights key demographic and ideological 

factors influencing vaccine hesitancy. 

While substantial variations could not be seen in vaccine 

hesitancy due to gender and level of education, age 

accounted for a strong influence on vaccine hesitancy 

among the participants. Alternatively put, vaccine 

hesitancy varied in a statistically meaningful way based 

on observed differences in the age groups. Vaccine 

hesitancy was higher for older participants than for 

younger ones, as shown in Table 2b. 

Table 2b: Summary of Analysis of Variance between Sociodemographic Characteristics and Vaccine 

Hesitancy (II) 

Items and Response Total sample n 

(%) 
Mean ( SD) P-value 

Gender    

Female 379 (49.5) 49.0( 15.5) 0.170 

Male 291 (38.0) 49.1.1( 15.7)  

Non-binary/Third gender 51 (6.7) 47.2( 18.3)  

Prefer not to say 44 (5.7) 54.7 ( 13.3)  

Age    

18-24 129 (16.7) 48.0( 16.4) 0.001** 

25-34 292 (37.8) 47.9( 16.2)  

35-44 216 (28.0) 47.9( 15.4)  

45-54 84 (10.9) 53.2( 14.5)  

55-64 38 (4.9) 56.0( 12.9)  

Greater than 64 13(1.7) 57.7( 13.9)  

Education Level    

GCE 80 (10.4) 49.9 ( 16.8) 0.606 

Some college, but not a graduate 85 (11.0) 48.0 ( 17.1)  

Certificate of Higher Education 119 (15.5) 49.9( 16.4)  

Diploma of Higher Education 130 (16.9) 46.8( 16.4)  

Bachelor’s Degree 199 (25.8) 49.3( 14.7)  

Master’s Degree 107 (13.9) 49.3( 13.5)  

Doctorate Degree 50 (6.5) 50.8( 18.3)  

The table summarizes the results of the analysis of 

variance (ANOVA) examining the relationship between 

sociodemographic characteristics and vaccine hesitancy. 

Key variables include gender, age, and education level, 

with the mean and standard deviation (SD) of vaccine 

hesitancy scores presented for each category. Significant 

differences were observed for age (p=0.001), indicating 

that older age groups exhibit higher levels of vaccine 

hesitancy. No statistically significant differences were 

found for gender or education level. P-values indicate the 

statistical significance of observed differences, and the 

results highlight sociodemographic factors influencing 

vaccine hesitancy. 
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A Post Hoc analysis further conducted to determine the 

source of the difference revealed that participants 

between the ages of 45-54, 55-64, and above 64 years 

were more hesitant than those younger than them 

(P<0.05) (see Table 3 and Figure 1).  

 

Table 3: Post Hoc Analysis of the difference in level of Vaccine Hesitancy by Age 

Age M( SD) B C D E f 

a. 18-24 48.04( 16.4) 0.12 0.09 -5.17** -7.95** -9.64** 

b. 25-34 47.92( 16.2) . -0.32 -5.29** -8.08** -9.77** 

c. 35-44 47.95( 15.4)   .-5.26** -8.05** -9.73** 

d. 45-54 53.21( 14.5)    -2.78 -4.47 

e. 55-64 56.00( 12.9)     -1.69 

The table presents mean vaccine hesitancy scores (M ± 

SD) across five age groups: (a) 18–24, (b) 25–34, (c) 35–

44, (d) 45–54, and (e) 55–64 years. Post hoc comparisons 

were conducted using a Tukey HSD test to determine 

differences in vaccine hesitancy between groups. The 

columns labelled B, C, D, E, and f denote the pairwise 

comparisons between the age group listed in the row 

(reference group) and other groups. Negative values 

indicate lower vaccine hesitancy in the reference group 

compared to the comparison group. Statistically 

significant differences are marked with ** (p < 0.01). For 

example, vaccine hesitancy in the 18–24 age group was 

significantly lower than in the 45–54 (p < 0.01) and 55–

64 (p < 0.01) age groups.  

 

Fig. 1: Vaccine Hesitancy by Age Group 

 

The figure presents the mean vaccine hesitancy scores (M 

± SD) for each age group derived from post hoc analysis 

of the differences in vaccine hesitancy. The x-axis 

represents the age groups: (a) 18–24, (b) 25–34, (c) 35–

44, (d) 45–54, and (e) 55–64 years, while the y-axis 

shows the vaccine hesitancy scores. Error bars denote 

standard deviations (±SD). The data highlight a trend of 

increasing vaccine hesitancy with age, with the highest 

mean score observed in the 55–64 age group. 

3.2. Descriptive Data on PACV Items  

Descriptive analysis of PACV questions (see 

Supplementary Material) revealed that only about one 
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third of the participants strongly stated their belief that 

adhering to official immunisation guidelines was a wise 

decision (Figure 2 and Figure 3). About a third of them 

agreed that: “children get more vaccines than are good 

for them”; “many of the illness that vaccines prevent are 

severe”; “it was better for children to develop immunity 

by getting sick than to get a vaccine”; and “it was better 

for children to get fewer vaccines at the same time”. A 

third of the respondents could rely on the advice they had 

been given regarding vaccines and another third felt 

comfortable discussing their vaccination concerns with 

their children's doctor in an open manner. Similarly, 

about a third of participating parents expressed concerns 

that: the safety of any children immunisations is not 

guaranteed; their children could get severe adverse 

effects from vaccinations; and the illness might not be 

prevented by a vaccination. A little above half of the 

participants indicated that they would be happy to 

embrace vaccinations for their next baby if they had one, 

and similar proportion considered themselves not being 

hesitant about childhood vaccines. However, four out of 

every ten of them highly indicated that they trust their 

children’s doctor.  

 

Fig. 2: PACV Questions: Response Proportions 

 

 

The chart presents the distribution of responses to key 

items from the Parent Attitudes about Childhood 

Vaccines (PACV) questionnaire, reflecting parental 

attitudes and concerns regarding childhood vaccination. 

Each bar represents the proportion of participants who 

either agreed, disagreed, or were uncertain in response to 

specific statements about vaccine schedules, safety, and 

administration practices. The responses are categorized 

based on levels of agreement and displayed as 

percentages of the total participant pool (N = 818). This 

visualization underscores trends in parental attitudes 

toward vaccination by illustrating variations in perceived 

vaccine safety, the appropriateness of vaccine schedules, 

and concerns about potential side effects. The chart 

employs a color-coded scheme to facilitate clear 

differentiation between agreement, disagreement, and 

uncertainty, enabling a direct comparison of response 

patterns across the items presented. 
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Fig. 3: Parental Attitudes and Trust Toward Vaccines and Healthcare Providers 

 

 

The chart presents the distribution of parental responses 

to questions related to vaccine hesitancy and trust in 

vaccination processes. Each subplot within the chart 

corresponds to a distinct question derived from the 

Parental Attitudes towards Childhood Vaccines (PACV) 

survey. The x-axis of each subplot represents categorical 

responses, such as levels of concern, agreement, or trust, 

while the y-axis quantifies the percentage of participants 

selecting each response category. For questions assessing 

trust and hesitancy, response categories include "Agree," 

"Disagree," and "Not Sure," while questions evaluating 

trust in medical professionals employ scaled responses 

(0–5, 6–7, and 8–10). The inclusion of scaled trust ratings 

provides a quantitative dimension to assess variations in 

parental confidence towards their child's doctor. The 

uniform presentation of subplots facilitates direct 

comparisons across variables, offering a comprehensive 

depiction of the factors influencing vaccine hesitancy. 

3.3. Prevalence of Vaccine Hesitancy 

Most of the participants had 0-14 PACV score (61.6%), 

with over half of them having their PACV transformed 

score below 50% (58.3%). This means that 41.7% of the 

participants were vaccine hesitant, since this proportion 

of people had PACV score ≥50 (Table 4). 
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Table 4: Summary Analysis of PACV Score 

PACV raw score Frequency Percentage (%) 

0-14 477 61.6 

15-29 247 31.9 

30 and above 50 6.5 

PACV transformed Score   

<50 451 58.3 

50 and above 323 41.7 

The table provides a summary analysis of Parental 

Attitudes toward Childhood Vaccines (PACV) scores, 

presenting both raw and transformed score distributions. 

Raw PACV scores are categorized into three ranges: 0–

14, 15–29, and 30 and above, with corresponding 

frequencies and percentages illustrating the distribution 

of vaccine hesitancy. Most participants (61.6%) scored 

between 0 and 14, indicating low hesitancy, while 6.5% 

scored 30 or above, reflecting high hesitancy. 

Transformed PACV scores were dichotomized into two 

categories: scores below 50, indicating non-hesitant 

participants (58.3%), and scores of 50 or above, 

indicating hesitant participants (41.7%). This analysis 

highlights the overall distribution of vaccine hesitancy 

within the study population. 

3.4. Factors Associated with Vaccine Hesitancy  

To identify variables associated with vaccine hesitancy, a 

hierarchical multiple linear regression analysis was 

conducted (Table 5). Sociodemographic factors like 

gender, age, and educational level were the independent 

variables entered for analyses, which explained 18% of 

the total variation in the level of vaccine hesitancy, 

R2=0.18, F(3,756)=4.747, P<0.05. Age was the only 

factor that strongly influenced the model in which an 

increase in the age of a participant increases the 

likelihood of being hesitant to childhood vaccinations.  

 

Table 5: Summary of Hierarchical Multiple Linear Regression Analysis predicting Vaccine Hesitancy 

 Model B SE  

 Gender 0.265 0.406 0.024 

 Age 1.835 0.505 0.131*** 

 Level of Education -0.087 0.270 -0.012 

Model R2 = 0.18**. ***P < 0.001. 

 

The table summarizes the results of a hierarchical 

regression analysis examining predictors of vaccine 

hesitancy, including gender, age, and level of education. 

The regression coefficients (B), standard errors (SE), and 

standardized beta coefficients (β) are presented for each 

predictor. Age emerged as a statistically significant 

predictor of vaccine hesitancy (β = 0.131, ***P < 0.001), 

indicating a positive association. Gender and level of 

education did not significantly predict vaccine hesitancy 

in this model. The overall model explained 18% of the 

variance in vaccine hesitancy (Model R² = 0.18). These 

findings highlight the role of age as a key 

sociodemographic factor influencing vaccine hesitancy. 

3.5. Vaccines That Prompted Doubt 

Participants were asked which vaccines they were most 

worried about. COVID-19 vaccine topped the list, with 

over half of the participants ticking this option (Table 6). 

About one-fifth of participants were not worried about 

any specific vaccine. Varicella and MMR vaccines were 

also mentioned. Participants who identified ‘Others’ were 

asked to specify the vaccines, and they mentioned 

influenza and DTaP. 
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Table 6: Summary Analysis of Vaccines that Participants were Most Worried About 

Vaccines of Concern Frequency Percentage 

COVID-19 397 51.6 

Measles, Mumps, Rubella (MMR) 71 9.2 

No specific vaccine 151 19.6 

Others (please specify) 20 2.6 

Varicella 131 17.0 

Total 770 100.0% 

The table presents a summary analysis of the vaccines 

that participants expressed the most concern about. The 

data include frequencies and percentages of participants' 

worries regarding specific vaccines or vaccine categories. 

The COVID-19 vaccine was the most frequently cited 

source of concern, accounting for 51.6% of responses, 

followed by Varicella (17.0%) and Measles, Mumps, 

Rubella (MMR) (9.2%). Notably, 19.6% of participants 

did not specify a particular vaccine, while 2.6% identified 

other vaccines. The total number of responses was 770, 

reflecting participants' varied apprehensions about 

vaccines and highlighting the prominence of COVID-19 

vaccine concerns. 

3.6. Summary of Findings 

This study evaluated differences among demographic 

groups in relation to vaccine hesitancy. Age accounted for 

important variations in vaccine hesitancy among the 

participants. Vaccine hesitancy was higher for older 

participants than for younger ones. Specifically, 

participants between the ages of 45-54, 55-64, and above 

64 years were more hesitant than those younger than 

them. Regarding the number of children, 

parents/guardians who had three or more children had 

greater inclinations to follow childhood vaccine 

guidelines than parents who had fewer children. No 

difference in levels of vaccine hesitancy was observed 

among mothers and fathers. Married participants or those 

who lived with their partners were more prone to vaccine 

hesitancy. Less educated participants had no significant 

difference in levels of vaccine hesitancy in comparison 

with those who had higher education. No significant 

correlation was found between levels of income and 

vaccine hesitancy.  

Ethnicity accounted for a significant difference in the 

level of parental vaccine hesitancy. In comparison with 

other ethnic groups, respondents who were classified as 

White Other were the most vaccine hesitant. Thus, the 

research validates the hypothesis that parents' 

sociodemographic characteristics will have significant 

positive relationship with childhood vaccine hesitancy. 

There was a significant correlation between subjects’ 

political and social ideology and vaccine hesitancy in this 

study. Respondents who identified as being conservative 

politically or socially had greater inclinations to embrace 

vaccinations. About two-fifth of participating parents 

expressed concerns that the safety of any children 

immunisations is not guaranteed and over one third were 

worried that their children could get severe adverse 

effects from vaccinations.  

Most of the survey respondents were unsure about openly 

discussing their reservations regarding vaccines with 

their paediatricians. About a quarter of the parents had 

less than 50% trust in their paediatricians. Most could not 

rely on the vaccination information they were given and 

prefer to seek for information from sources other than 

their paediatrician. Most parents decide whether to 

follow vaccination guidelines or not after reading media 

stories. 

4. DISCUSSION 

This study identifies several key factors contributing to 

vaccine hesitancy among parents in the UK. Parental 

beliefs regarding vaccine efficacy, concerns about 

disease protection, and distrust in the NHS’s capacity to 

deliver effective vaccinations emerged as significant 

barriers. These findings align with previous research, 
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which highlights distrust in healthcare organizations and 

pharmaceutical companies as critical drivers of vaccine 

hesitancy (Paterson, Chantler, & Larson, 2018; Kata, 

2012). Concerns that pharmaceutical companies 

prioritize profit over public health further exacerbate 

distrust. These issues underscore the need for transparent 

and accessible public health communication to rebuild 

trust. 

The study’s findings also revealed a positive relationship 

between heightened anxiety levels and a willingness to 

vaccinate, consistent with research conducted in the UK, 

Australia, and the Netherlands (Rubin et al., 2009; 

Goodwin et al., 2010; Bults et al., 2011). Trust in 

government and healthcare institutions played a critical 

role in shaping vaccine acceptance. For example, during 

the H1N1 pandemic, increased trust in U.S. authorities 

was linked to higher vaccine uptake (Quinn et al., 2009). 

Trust influences public perceptions of risks and benefits 

and is crucial for fostering adherence to public health 

strategies (Khosravi, 2020; Siegrist et al., 2021; 

Obohwemu, 2024b). 

Sociodemographic factors also shaped vaccine hesitancy. 

Older parents exhibited higher levels of hesitancy 

compared to younger parents, mirroring findings from 

Latin America but differing from studies in Italy and the 

Eastern Mediterranean, where older parents were more 

likely to adhere to vaccination guidelines (Urrunaga-

Pastor et al., 2021; Zona et al., 2021; Khatatbeh et al., 

2022). Parents with three or more children were less 

hesitant, potentially due to greater experience with 

vaccinations. Gender differences in vaccine hesitancy 

were not significant, contrasting with prior studies from 

Canada, the U.S., and Europe, where mothers were more 

hesitant than fathers due to heightened risk perceptions 

(Gilkey et al., 2013; Bocquier et al., 2018). Education 

levels did not significantly influence vaccine hesitancy, a 

finding that contrasts with global studies showing 

varying trends between high- and low-income countries 

(Alsubaie et al., 2019; Wagner et al., 2021). Income 

levels similarly did not correlate with vaccine hesitancy, 

despite evidence from the U.S. and Europe suggesting a 

link between lower income and hesitancy (Reiter et al., 

2020; Schwarzinger et al., 2021). The study did, however, 

find that parents identifying as "White Other"—primarily 

non-British Europeans (GOV.UK, 2021; ONS, 2021a; 

2021b; 2021c)—exhibited the highest hesitancy levels, 

suggesting that cultural and systemic barriers play a role. 

Parental concerns about vaccine safety were significant, 

with many expressing fears of severe side effects and 

preferring fewer simultaneous vaccinations. These 

concerns align with previous research emphasizing the 

role of safety perceptions in vaccine hesitancy (Marti et 

al., 2017; Idowu et al., 2024; Obohwemu, 2025). The 

spread of misinformation on social media further 

amplified hesitancy, highlighting the urgent need for 

health organizations to provide accurate, evidence-based 

information through trusted platforms (Tran et al., 2018; 

Hoffman et al., 2019). 

The study’s strengths include a large sample size, which 

enhances statistical robustness and supports more reliable 

inferences across subgroups. This breadth of 

participation also contributes to the generalisability of 

findings, particularly within the defined population. In 

addition, the use of mixed sampling techniques—while 

non-probability in nature—enabled access to a diverse 

cohort spanning various sociodemographic backgrounds, 

enriching the dataset with varied perspectives. 

The online survey format facilitated efficient data 

collection and allowed participants to respond at their 

convenience, potentially increasing engagement and 

completion rates. The inclusion of validated instruments, 

such as the PACV scale, further strengthens the study’s 

methodological rigour by ensuring consistency and 

comparability with existing literature. 

Moreover, the study addressed a timely and socially 

relevant issue, enhancing its practical significance. By 

capturing attitudes and behaviours in a real-world 

context, the research offers insights that are not only 

statistically sound but also meaningful for public health 

policy and educational outreach. 

However, the cross-sectional design limits causal 

interpretations, and the use of online surveys may have 

introduced selection bias—particularly excluding 

individuals with limited digital access. The study 

employed a combination of convenience and snowball 

sampling, both of which are non-probability methods. As 

such, the sample cannot be considered representative of 

the broader population, and findings should be 

interpreted with caution.  

Furthermore, snowball sampling may have inadvertently 

reduced variability within the sample. Because 

participants were recruited through personal or 

professional networks, there is a risk that individuals with 

similar sociodemographic characteristics or attitudes 

were disproportionately included. This homogeneity can 

limit the diversity of perspectives captured and may skew 

the results. Finally, reliance on self-reported data 

introduces the potential for recall bias, particularly when 

participants are asked to reflect on past behaviours or 

attitudes.  
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It is important to note that while self-reported data has its 

limitations, the consistency between PACV scores and 

reported vaccination status adds credibility to the 

findings and reinforces the utility of the PACV tool in 

identifying attitudinal barriers to immunisation. Further 

research could explore this relationship longitudinally to 

assess how attitudes evolve and influence future 

vaccination decisions. 

Addressing vaccine hesitancy requires tailored 

interventions that emphasize the community-wide 

benefits of vaccination, address safety concerns, and 

target specific demographic groups, including older 

adults and socioeconomically disadvantaged 

populations. Healthcare providers must adopt empathetic 

communication strategies, offering clear, evidence-based 

information to rebuild trust.  

Looking ahead, longitudinal research is needed to 

monitor shifts in vaccine attitudes over time and to 

evaluate the effectiveness of tailored strategies across 

diverse populations. Such research would offer deeper 

insights into behavioural patterns and inform more 

inclusive, responsive public health approaches. 

5. CONCLUSIONS 

Many parents in the UK express concerns about the 

safety and potential side effects of vaccines, highlighting 

the need for targeted educational and preventive 

measures to counter the rising trend of vaccine hesitancy. 

Specific support should be provided to vulnerable 

groups, such as ethnic minorities and older residents, to 

improve compliance with vaccination schedules. 

Addressing these challenges requires a deeper 

understanding of parental attitudes and their 

socioeconomic and health circumstances, which can help 

mitigate discrepancies in vaccination uptake and 

distribution. 

To achieve this, comprehensive and disaggregated data—

categorized by race, ethnicity, and other relevant 

factors—must be collected to identify barriers and inform 

tailored interventions. Developing educational materials 

that directly address parents' specific concerns and lived 

experiences will be crucial for effective public health 

messaging. Additionally, structural reforms at the 

organizational level are essential to overcome barriers, 

reduce inequities, and address biases within healthcare 

systems. 

Ultimately, this study underscores the importance of 

meaningful parental engagement and co-production 

strategies in tackling the complex and multifaceted 

concerns underlying vaccine hesitancy in the UK. 

Collaborative approaches that prioritize the voices and 

experiences of parents will be critical in building trust, 

enhancing vaccine confidence, and safeguarding public 

health.  
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SUPPLEMENTARY MATERIAL 

Supplementary Material 1: The PACV Scale 

 

 

Supplementary Material 2: PACV Scoring Instructions 

 

 

1. Score each of the 15 PACV survey items (Q3-Q17; see attached scored version of 

PACV). Hesitant responses are assigned a 2, ‘don’t know or not sure’ a 1, and non-

hesitant responses a 0. The two items in which the ‘don’t know’ response was excluded 
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as missing data (Q3 and Q4) are scored as 2 for the hesitant response and 0 for the non-

hesitant response.  

 

2. Calculate the raw total PACV score by simply summing each item. The total raw 

score will range from 0 – 30 if all items have responses and Q3 and Q4 are not 

excluded as missing data. If there is at least one item without a response or Q3 or Q4 

are answered as ‘don’t know’ and therefore are excluded as missing data, the total raw 

score needs to be adjusted. For instance, if there is one response missing or excluded, 

the total raw score will range from 0 – 28; if there is two responses missing or 

excluded, the total raw score will range from 0 – 26; etc. 

 

3. Convert the raw score to a 0 – 100 scale using simple linear transformation 

accounting for items with missing values (see attached score conversion chart). 
 

 

Supplementary Material 3: PACV Conversion Chart 

 

A B C 

If both Q3 and Q4 are Yes or 

No and items Q5-Q17 have 

no missing responses 

If either Q3 or Q4 are Don’t 

Know or Q5-Q17 has one 

missing response 

If both Q3 and Q4 are Don’t 

Know or Q5-Q17 has two 

missing responses 

Raw Score

  

Converted 

Score  

Raw Score

  

Converted 

Score  

Raw Score

  

Converted 

Score  

0 0 0 0 0 0 

1 3 1 4 1 4 

2 7 2 7 2 8 

3 10 3 11 3 12 

4 13 4 14 4 15 

5 17 5 18 5 19 

6 20 6 21 6 23 

7 23 7 25 7 27 

8 27 8 29 8 31 

9 30 9 32 9 35 

10 33 10 36 10 38 

11 37 11 39 11 42 

12 40 12 43 12 46 

13 43 13 46 13 50 

14 47 14 50 14 54 

15 50 15 54 15 58 

16 53 16 57 16 62 

17 57 17 61 17 65 
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18 60 18 64 18 69 

19 63 19 68 19 73 

20 67 20 71 20 77 

21 70 21 75 21 81 

22 73 22 79 22 85 

23 77 23 82 23 88 

24 80 24 86 24 92 

25 83 25 89 25 96 

26 87 26 93 26 100 

27 90 27 96   

28 93 28 100   

29 97     

30 100     

. 
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