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Thesis Preface 

 This research was focused on understanding COVID-19 vaccine hesitancy. In 

March 2020 the respiratory infection COVID-19 led to the declaration of a global 

pandemic. A worldwide effort began to develop lifesaving vaccines; however, vaccine 

hesitancy threatened the success of the new vaccines and worldwide public health.  

Paper One – Systematic Review 

The systematic review explored existing literature on message-framing 

interventions to increase COVID-19 vaccine take-up and decrease vaccine hesitancy. 

Message-framing interventions involve varying the information presented, how it is 

presented, or who presents it. Emphasis frames vary the content of messages, while 

equivalence frames present logically equivalent information in different ways, 

highlighting gains or losses (e.g., for a disease expected to kill 600 people and, an 

intervention will either ‘save 400 people’ or ‘mean that 200 people will die’). Source 

type manipulations vary who presents the message. Vaccine hesitancy has been 

assessed through participants’ intentions to receive COVID-19 vaccines and their 

attitudes. This is the first review examining the impact of message-framing on COVID-

19 vaccine hesitancy. 

Five databases were systematically searched, and fifteen papers were 

reviewed. While message-frames were supported, methodological issues limited 

opportunities for meaningful comparisons between studies. None of the studies 

measured actual vaccine take-up so this aim could not be fulfilled. Many studies used 

different messages/sources and the overall quality varied.  
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Some studies used equivalence framing, where logically equivalent information 

is presented as gains or losses. Gain-frames highlight the positive outcomes of a 

behaviour, such as being vaccinated reducing the risk of severe outcomes from 

COVID-19 infection. Loss-frames would highlight equivalent negative outcomes, 

which in this example would be not getting vaccinated increasing the chances of 

severe outcomes from COVID-19 infection. Higher quality studies found loss-frames 

had the most impact on vaccine attitudes/intentions. One study found loss-frames 

were more effective in younger adults and gain-frames were more effective in older-

adults. Lower quality studies supported gain-frames. Some studies found prior 

attitudes about the vaccines may influence message-framing effects. Future studies 

should consider the impact of prior attitudes.  

Messages emphasising the personal benefits of vaccination were supported. 

Cultural differences between individualistic/collectivist cultures may play a role, and 

future research could strengthen these findings. Negatively framed messages and 

messages highlighting economic benefits of vaccination were also supported. Expert 

sources were supported, although the sources varied. Future research is needed to 

determine whether certain frames are more effective, or if any information improves 

vaccine attitudes/intentions. Addressing the methodological limitations discussed will 

contribute to the quality of future research.  
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Paper Two – Empirical paper 

The empirical paper was an online survey (n = 434) investigating the link 

between psychological flexibility (PF), psychological distress (PD), and COVID-19 

vaccine attitudes and acceptance. PF is a person’s ability to do things that are 

important to them, experience both positive and negative emotions, and change their 

actions according to their thoughts and feelings. High PF supports effective coping 

strategies and protects from PD (Dawson & Golijani-Moghaddam, 2020). 

Psychological inflexibility (PIF) and PD have been linked to vaccine hesitancy (Wang 

& Zhang, 2021). Participants reported how many COVID-19 vaccines they had 

received, and their attitudes were measured using a scale assessing: confidence in 

the COVID-19 vaccines; complacency about the need to receive them; constraints 

preventing them from being vaccinated; how much calculation they had engaged in; 

and their feelings of collective responsibility to receive the vaccines.  

The results showed an association between PIF and PD, and these factors 

were also associated with participants reporting more constraints, and less personal 

and collective need for vaccination. The link between PF and coping may explain this, 

as individuals may be playing down the severity of COVID-19 and the need for 

vaccination to avoid distress associated with the pandemic. Distressed individuals also 

avoided information searching about the vaccine, which may reflect a strategy to 

manage their distress.  

  



Sarah Howey | DClinPsy Thesis Submission 

 

Page 13 of 219 

 

Higher confidence in vaccines predicted vaccine take-up in participants with 

one and four plus doses of the vaccine, but none of the other factors predicted 

acceptance. The tool used to measure vaccine hesitancy has varied in its ability to 

predict vaccine take-up depending on the vaccine being assessed, so future research 

should be conducted with this measure to confirm its reliability.  

Unexpectedly, participants with one/two/three doses were less PF than 

unvaccinated participants. Only a small amount of vaccine take-up was explained by 

PIF so future research should consider other contributing variables, like conspiracy 

beliefs. The timing of the research and the pandemic context is also likely to have 

impacted the results, and the findings must be considered context specific. The results 

mean public health campaigns should aim to encourage confidence in vaccines, 

emphasise the personal and collective benefits of vaccination, and reduce the need 

for information searching. The results from the systematic review mean that message-

framing might be an intervention that could support policy makers to design effective 

vaccine campaigns.   
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ABSTRACT 

Background: Message presentation and content affect vaccine take-up, which is vital 

for COVID-19 vaccine campaigns. Understanding whether message-

frames can improve vaccine hesitancy will support public health 

communications and impact policy and clinicians. 

Methods: PsycInfo, Embase, Medline/PubMed, CINAHL, Scopus, Web of 

Science and grey literature were searched. Fifteen quantitative papers 

were included. Papers needed to include a message-framing 

intervention on adults considering the first dose of a COVID-19 vaccine, 

with vaccine attitudes/acceptance outcomes.  

Results: The quality of the studies significantly varied and affected the findings. 

Four studies supported gain-framing, three supported loss-framing. 

One found age group differences of gain-/loss-frames. Five studies 

supported emphasis framing, but the emphasised aspect varied. Five 

supported expert sources. 

Conclusions: The findings support all message framing types, but methodological 

issues limit the conclusions. No studies assessed actual vaccine take-

up. Message/source variation hindered meaningful comparisons. An 

operationalised definition of framing would support consistency. 

Analysing sociodemographic/moderating variables would support 

future message framing research.   
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INTRODUCTION 

The declaration of the COVID-19 pandemic in March 2020 required strict public 

safety restrictions to be implemented by governments worldwide (World Health 

Organisation (WHO), 2020). A universal effort to rapidly develop lifesaving vaccines 

began, while severe lockdown measures restricted people’s ability to socialise, closed 

businesses, schools, and workplaces (Institute for Government, 2021). Vaccines are 

considered among the most successful public health strategies (Dubé et al., 2013), 

annually saving around 2-3 million lives worldwide (Freeman et al., 2022; WHO, 2018), 

but low uptake rates threaten their success (Xiao & Wong, 2020).  

Vaccine hesitancy is defined as a “delay in acceptance or refusal of vaccines 

despite availability of vaccine services.” (Strategic Advisory Group of Experts on 

Immunisation (SAGE), 2014, p. 8). Vaccine hesitancy describes a range of attitudes 

towards vaccines between total acceptance and refusal (Freeman et al., 2020). 

Vaccine hesitancy is in WHO’s top ten global health threats (Koslap-Petraco, 2019), 

and approximately 25% of the UK public are hesitant and about 6% are refusing the 

COVID-19 vaccine (Machingaidze & Wiysonge, 2021; Murphy et al., 2021; Sallam, 

2021). The lowest COVID-19 vaccine acceptance rate in the world is 24% (Sallam, 

2021), so it is important to understand how to encourage positive attitudes towards the 

vaccine to reduce hesitancy (Goldenberg, 2021).  

Various theories have been proposed to explain vaccine hesitancy. The Health 

Belief Model (HBM) (Rosenstock, 1966) posits that individuals' beliefs about the 

severity and susceptibility of a disease, as well as the perceived benefits and risks of 

vaccination (Carpenter, 2010; Harrison et al., 1992), influence vaccine uptake. 
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Research indicates that groups who perceive a higher personal risk of contracting 

COVID-19 and/or a greater risk to members of the public are more likely to accept the 

vaccine (Karlsson et al., 2021; Malik et al., 2020). Additionally, the Theory of Planned 

Behaviour (TPB) (Ajzen, 1991) incorporates similar concepts, suggesting that an 

individual's decision to receive a vaccine is influenced by their belief in the positive 

consequences of vaccination, perception of familial and societal pressure to get 

vaccinated, and the sense of control over the behaviour (Chu et al., 2021). 

Governments used communication strategies, expert/media sources, and 

emotional appeals to generate support for COVID-19 public safety measures and 

vaccines (Mheidly & Fares, 2020). The effectiveness of health messages on the 

public’s behaviour has been widely researched in the context of Framing Theory 

(Abhyankar et al., 2008; Detweiler et al., 1999; Kahneman & Tversky, 1979; Kim et al., 

2020; Nan, 2012a, 2012b; Rivers et al., 2005; Tversky & Kahneman, 1981; Xiao & 

Borah, 2021). Understanding how framing theory impacts on vaccine decision making 

could have wide reaching implications for public health strategists in designing 

effective vaccine campaigns that increase the number of vaccines received and 

consequently lives saved.  

The impact of message framing may also have direct implications for Clinical 

Psychologists, who support behaviour change through communication. Clinical 

Psychologists support professionals and service users with issues directly linked to 

vaccines. Needle phobia is psychological in nature, and often has links to trauma 

(American Psychiatric Association & Association, 2013; Jenkins, 2014). Maintaining 

service user engagement in psychological treatment can also be a challenge for 

Clinical Psychologists in health settings (Farooq & Naeem, 2014). Understanding the 
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relationship between message framing, engagement in health treatment 

recommendations would potentially help Psychologists to overcome these treatment 

barriers and support the therapeutic relationship between service user and therapist. 

Clinical Psychologists are also required to demonstrate leadership qualities 

throughout their career, and are placed at consultant, and clinical director levels within 

the NHS (Skinner et al., 2010). They are required to present data to funding bodies to 

support the ongoing funding of services in line with current policy, and best practice 

guidelines (Skinner et al., 2010). Therefore, it is important for Clinical Psychologists to 

know the impact of message-framing on decision making to support them in presenting 

information that promotes the wellbeing of service users and staff within the NHS.  

Framing Theory 

Equivalence framing 

Tversky and Kahneman (1981) showed message-framing’s impact on health 

decisions with a fictional deadly Asian disease that was expected to kill 600 people. 

The participants had to choose between interventions. In one condition participants 

read how many lives would be lost (‘loss-frame’, e.g., 400 people will die). In the other 

condition participants read how many lives would be saved (‘gain-frame’ e.g., 200 

people will be saved). In both conditions the other intervention option presented next 

to the framed messages had a chance of saving more people and a chance of saving 

no one. The authors demonstrated that they could predict choice outcomes based on 

the way information was presented (gains/losses), as opposed to the utility of the 

outcomes (more lives saved). Gain-framed information promoted risk-avoidance 

(opting for the intervention guaranteed to save lives), while loss-framed information 
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promotes riskier choices (opting for the intervention with a chance of saving some 

people, and a chance of saving none). This phenomenon was coined Prospect Theory 

and studies using ‘equivalence framing’ have consistently upheld these effects in 

various scenarios (Kahneman, 2011; Kahneman & Tversky, 1979; Tversky & 

Kahneman, 1981), including health behaviours such as substance use (Quick & Bates, 

2010; Toll et al., 2007), pap smear testing (Rivers et al., 2005), sunscreen use 

(Detweiler et al., 1999), and vaccinations (Abhyankar et al., 2008; Kim et al., 2020; 

Nan, 2012a, 2012b; Xiao & Borah, 2021). Despite not having a clear definition, studies 

using equivalence framing (presenting logically equivalent information as gains or 

losses) are underpinned by Prospect Theory’s assumption that it is how the message 

is presented which produces the effect.  

Gain-framed messages are better at promoting preventative health behaviours 

(e.g., physical activity/smoking cessation) than loss-framed messages, but there is no 

advantage of message-frame in illness detection (e.g., breast cancer/HIV screening) 

(Gallagher & Updegraff, 2012; Updegraff & Rothman, 2013). Loss-frames were better 

at improving attitudes/intentions towards the HPV vaccine (Kim et al., 2020; Nan, 

2012a, 2012b; Nan et al., 2016; Park, 2012). There is limited research assessing real 

vaccine take-up, but one study found no effect of framing (O'Keefe & Jensen, 2009).  

Rothman and Salovey (1997) proposed that the effect of equivalence framing on 

health behaviours depends on the level of risk involved. When behaviours have high 

risk/uncertainty (e.g., disease detection/testing behaviours), loss-framed messages 

are more effective, whereas gain-framed messages are more effective for low-risk 

behaviours (e.g., eating a balanced diet). This has been demonstrated in studies on 
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women who perceive themselves high/low risk of breast cancer and HIV (Apanovitch 

et al., 2003; Gallagher et al., 2011).  

Emphasis framing 

Emphasis framing is distinct from equivalence framing as it is concerned with what 

information is presented, rather than how it is presented (De Vreese, 2005; Gamson 

& Modigliani, 1987). To alter responsibility attributions, health messages during public 

health crises may emphasise the problem as an individual or collective issue (Bullock 

& Shulman, 2021; Everett et al., 2020). Cultural differences impact how these 

message-frames are processed (Oyserman & Lee, 2008), and moderate vaccination 

behaviour (Briley et al., 2017). Individual frames are more effective in promoting flu 

vaccinations in individualistic cultures like the USA (Hofstede, 1980; Pittman, 2020).  

This review aims to provide a greater understanding of the impact of gain-/loss-

framed messages and emphasis framing on COVID-19 vaccine attitudes and 

acceptance. 

Source Type 

The source presenting the message-frame impacts how messages are perceived 

(Chaiken, 1980; Chen et al., 2018; De Meulenaer et al., 2018; Eastin, 2001; Erku et 

al., 2021; Hancher-Rauch et al., 2019; Huang & Sundar, 2022; Kumkale et al., 2010; 

Phua et al., 2018). Sources with credibility and expertise are important, and doctors 

and government agencies are considered trustworthy sources in health 

communication (Avery, 2010; Dong, 2015; Dutta-Bergman, 2003; Hovland & Weiss, 

1951; Jucks & Thon, 2017; Major & Coleman, 2012).  
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Celebrity sources also influence health behaviours (Brown et al., 2003; Phua et 

al., 2018) and many shared their attitudes on the COVID-19 vaccine via social media. 

Reliance on social media for health information increased during the pandemic (Lee 

& Jin, 2019), where regulated and unregulated sources shared information. This 

caused confusion over source credibility and there was a rapid spread of 

misinformation online (Mian & Khan, 2020). Social media has more false information 

shared on it than evidence-based information (Del Vicario et al., 2016; Lazer et al., 

2018; Lewandowsky et al., 2012; Pulido et al., 2020), and the worldwide politicisation 

of the pandemic highlights the need to understand the impact of sources on vaccine 

attitudes/uptake (Bokemper et al., 2021; Kerr et al., 2021; Kreps & Kriner, 2021; 

Lazarus et al., 2021).  

Methodological limitations of existing research 

Message-framing effects are not upheld in meta-analyses (O'Keefe & Jensen, 

2009; O'Keefe & Nan, 2012) and methodological concerns have been noted. In health 

research, authors have failed to treat specific health behaviours as distinct (O'Keefe & 

Jensen, 2009) and unclear definitions of risk, outcome uncertainty/severity have 

limited the findings (Harrington & Kerr, 2017; Van’t Riet et al., 2014). Other studies are 

criticised for not distinguishing between equivalence and emphasis framing 

(Cacciatore et al., 2016).  
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Aims of the review 

The severity of COVID-19 and vaccine hesitancy threatens global health. Clinical 

Psychology may help public health bodies to encourage positive attitudes towards 

vaccine take-up. There is no systematic review of the research on message-framings 

influence on COVID-19 vaccine attitudes and uptake. The review specifically aims to: 

• Review the quality of the available research. 

• Understand whether message framing interventions influence COVID-19 

vaccine attitudes/acceptance. 

• Understand whether sources influence COVID-19 vaccine attitudes/ 

acceptance. 

• Consider how these findings compliment current research and advance the 

current literature. 

• Make recommendations for further research.  
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METHOD 

Search strategy 

The review protocol was pre-registered with the international database of 

prospectively registered systematic reviews in health and social care (PROSPERO – 

registration number CRD42022309318) The following peer-reviewed journal 

databases were searched: PsycInfo, Embase, Medline/PubMed, CINAHL, Scopus, 

and Web of Science. To reduce the impact of publication bias, grey literature was 

searched via ProQuest, emails were sent to researchers in the field, and references 

in relevant papers were considered. The emails and reference lists returned no articles 

(d). The search was conducted in December 2022. See Appendix A for a full list of 

search terms used.  

Study selection 

The inclusion criteria are displayed in Table 1.1.  Studies conducted prior to 2020 

were excluded. A coexisting spreadsheet was used to detail excluded references and 

the primary reason for exclusion. To ensure consistency, a second reviewer was 

involved in screening at both the title and abstract, and full text stages. During the title 

and abstract and full text phase there were two disputes (99.7% agreement, k = 0.95), 

which were resolved via discussion. During quality assessment 25% of papers were 

assessed by an independent reviewer and consensus scores were used.   
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Table 1.1. Inclusion/exclusion criteria 

 Inclusion Exclusion 

Population Adults 

Aged 18+ 

Displaying vaccine hesitancy (or no 

hesitancy) towards COVID-19 vaccines. 

 

Under 18 

Those deciding to vaccinate others 

(e.g., children). 

Studies conducted prior to the 

COVID-19 pandemic (e.g., before 

2020) 

Interventions Message framing interventions (e.g., 

emphasis or equivalence framing). 

Interventions aimed at increasing first 

dose COVID-19 vaccination intentions 

or rates and/or vaccine attitudes. 

Sufficient detail to determine the 

message framing intervention used. 

 

Studies that do not include an 

intervention. 

Interventions which are not message 

framing interventions. 

Interventions not aimed at COVID-19 

vaccines. 

Interventions aimed at booster doses 

of COVID-19 vaccines. 

Insufficient detail to determine the 

message framing used. 

Comparators No comparison groups. 

Comparison with baseline. 

Comparison with control group. 

 

 

Outcome Vaccine take-up/intention, or 

knowledge/attitudes/awareness of 

vaccines. 

No outcomes. 

Outcomes not related to vaccine 

take-up/intention, or 

knowledge/attitudes/awareness of 

vaccines. 

 

Study Design Quantitative studies only. 

English language papers only. 

Qualitative studies 

Single case studies. 

Non-English language papers. 
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The search yielded 1,471 articles. After removing duplications, 851 titles and 

abstracts were screened against the inclusion criteria. Of these, 816 articles were 

excluded, and 35 full-text articles were reviewed. Twenty of these were excluded for 

not meeting the inclusion/exclusion criteria (Figure 1.1).  
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Figure 1.1. PRISMA diagram 
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Data extraction & synthesis 

A meta-analysis was not conducted on the data due to large amounts of 

heterogeneity within the studies. Synthesis without meta-analysis (SWiM) guidelines 

were followed (Campbell et al., 2020). All data were extracted into Microsoft Word 

documents. Data extracted included study characteristics, inclusion/exclusion criteria, 

participant characteristics, message framing intervention/description, outcome 

measures, results pertaining to the message framing intervention and outcomes of 

interest. 

Quality Assessment 

The review assessed the risk of bias using the quality assessment with diverse 

studies (Quads) tool (Harrison et al., 2021) (Appendix B). This tool was selected as it 

allows for meaningful comparison between quantitative studies with different designs. 

Reviewers scored the quality of each study on thirteen domains from zero to three. 

Domains assessed included the theoretical underpinning of the research, study setting 

and design, data collection, analysis, and strengths and limitations. Zero scores in any 

domain highlights no mention of the specified criteria, whereas scores of three indicate 

in depth discussion and justification at each level. The tool does not provide cut-off 

scores for high/low risk of bias; therefore, no studies were excluded based on 

subjective cut-offs. 

Grouping studies for synthesis 

In line with SWiM guidance (Campbell et al., 2020), the studies were grouped by 

message-framing intervention used. Research has been criticised for unclear 
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definitions of message framing and combining framing types (Cacciatore et al., 2016), 

so this review clearly defines the message-frames used (equivalence/emphasis 

framing). Vaccine outcomes were grouped into domains of COVID-19 vaccine 

intentions and attitudes.  

Standardised metrics & synthesis methods 

Informal tests of heterogeneity were used, and the methodological characteristics 

of the studies were inspected. Heterogeneity in the interventions, outcomes, statistical 

analyses and reported effects meant it was not possible to statistically synthesize or 

meta-analyse the data. Vote counting based on direction of effect was used (Higgins 

et al., 2019). A sign test was not possible due to the limited number of studies in each 

group. Study’s findings were considered significant if they reported a significance 

value of p<.05.  
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RESULTS 

Demographic information 

Fifteen papers were included in the final review involving 37,973 participants 

(demographic information in Table 1.2). Sample sizes varied between studies (range 

= 103 - 24,682). Most studies were conducted in the USA (n = 6) and China (n = 3). 

Others were in Italy (n = 2), Germany (n = 1), India (n = 1), Pakistan (n = 1), and 

Malaysia (n = 1). Six recruited unvaccinated adults (Betta et al., 2022; Gong et al., 

2022; Green et al., 2022; Hines, 2022; Hing et al., 2022; Li et al., 2022; Prakash et al., 

2022). The others did not specify.  

One study only recruited university students (Hines, 2022), one only recruited 

younger adults (Betta et al., 2022), one recruited “millennials” (Prakash et al., 2022). 

One compared younger and older adults (Reinhardt and Rossmann, 2021). One did 

not report any demographic information (Green et al., 2022). 

The prevalence of female participants ranged between 44.1%-70.7%. Four studies 

reported on participant ethnicity and most participants were White (Borah et al., 2021; 

Diament et al., 2022; Hines, 2022; Strickland et al., 2022).  
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Table 1.2. Demographic details for the included studies 

Author 

Year of 

publication 

 

Target 

population 

Sampling 

method 

 Relevant demographic information 

Country 

Sample 

size in 

analysis Age Gender Ethnicity Other 

Betta, 

Castellini, 

Acampora 

& Barello  

2022 Italy Unvaccinated, 

Italian adults, 

aged 18-50 

Online 

convenience 

sampling 

405 Range = 19-42  

19-30 = 88.3% 

31-42 = 11.7% 

Mean (SD) = 26.75 

(4.62) 

Female = 70.7% 

Male = 29.3% 

Not reported Profession 

Student = 51.9% 

Professional = 

48.1% 

 

Education  

Before graduation 

= 27.9% 

After graduation = 

72.1% 

 

Marital status 

Single = 83.7% 

Married/cohabitant 

= 16.3% 
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Borah  2022 United 

States of 

America 

American 

adults 

Online 

volunteer 

response 

sampling 

(Amazon 

MTurk) 

387 Range = 21 – 73 

Mean = 37 

Female = 43% 

 

Not reported This volunteer 

response sample 

is considered more 

diverse than 

student samples 

(Berinsky et al., 

2012; Buhrmester 

et al., 2016) 

 

 

Borah, 

Hwang, & 

Hsu  

2021 United 

States of 

America 

American 

adults 

Online 

volunteer 

response 

sampling 

(Amazon 

MTurk) 

387 Range = 21 – 73 

Mean (SD) = 37.1 

(10.99) 

Female = 42.9% 

Male = 57.1% 

Caucasian = 

66.7% 

African American = 

12.4% 

Hispanic/Latino = 

9% 

Others = 11.9% 

 

 

 

Chen, Dai, 

Xia, & Zhou  

2021 China Chinese 

adults 

Snowball 

sampling via 

non-profit 

health 

organisation 

413 Range = 18 – 60 

Mean (SD) = 24.70 

(9.55) 

Female = 44.1% 

Male = 55.2% 

Other = 0.7% 

Not reported 59.3% (n= 245) 

lived in the city, 

38% (n=157) lived 

in rural areas, or 

others (2.7% 

n=11). 
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75.5% (n=312) 

reported a monthly 

income of 5,000 

Yuan (~$715) or 

less 

63.4% (n= 262) 

received a 

bachelor’s degree 

or higher 

 

Diament, 

Kaya & 

Magenehim 

2022 United 

States of 

America 

American 

adults 

Volunteer 

response 

sampling 

1,642 Range = 18- 65+* 

18-34 = 32.5%-

35.3%* 

50-64 = 16.8% - 

23.9%* 

65+ = 12.7%-

18.8%* 

Female = 50%-

53.7% 

Male = 46.3%-49% 

Other = 0% - 1% 

White = 60.7% - 

64.9% 

Black = 10.7% - 

13% 

Hispanic = 15.9% - 

18.6% 

Asian = 5.3% - 

6.3% 

Mixed = 0.5% - 

2.4% 

Other = 0% - 2% 

 

Political affiliation: 

Democrat = 31.7% 

- 33.3% 

Independent/other 

= 37.1%-39.2% 

Republican = 

27.4%-30.9% 

Gong, 

Tang & Li  

2021 China Unvaccinated, 

Chinese 

adults 

Volunteer 

response & 

snowball 

sampling 

1,404 Range = 18 - >50 

18-30 = 35.41% 

31-40 = 22.64% 

Female = 51.14% 

Male = 48.86% 

Not reported 90.35% of 

participants had 

completed high 

school level 
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41-50 = 33.51% 

>50 = 8.43% 

education or 

higher. 

 

Green, et 

al.  

2022 United 

States of 

America 

Unvaccinated, 

American 

adults 

Volunteer 

response 

sampling 

 

24,682 Not reported Not reported Not reported  

Hines  2022 United 

States of 

America 

Unvaccinated, 

American 

adults at 

university 

Convenience 

& snowball 

sampling 

103 Range = 18-26 

Mean = 20 

Female = 70.19% 

Males = 25.96% 

Prefer not to say 

(n=4) 

White = 95.19% 

African American = 

0.96% 

Other = 0.96% 

  

Political affiliation: 

Republican (N = 

78, 75.7%) 

Independent (N 

=13) 

Other = 8.7 % (N = 

9)  

Democrats = 2.9% 

(N=3)  

 

Hing, et al.  2022 Malaysia Unvaccinated, 

Malaysian 

adults 

 

Volunteer 

response 

sampling 

5,784 Range = 18-60+ 

19-39 = 62.9% 

Male = 50.3% Not reported  
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Jin, Raza, 

Yousaf, 

Zaman & 

Siang  

2021 Pakistan Pakistani 

adults 
Convenience 

& random 

sampling 

320 18-29 = 21.2% 

30-44 = 39.7% 

45-59 = 29.4% 

60+ = 9.7% 

Female = 44.1% 

Male = 55.9% 

Not reported Not contracted 

COVID = 80.3% 

Education: 

University degree 

= 28.4% 

  

Li, Tang & 

Gong  

2022 China Unvaccinated, 

Chinese 

adults 

Volunteer 

response & 

snowball 

sampling 

981 18-30 = 35.27% 

31-40 = 23.45% 

41-50 = 32.11% 

>50 = 9.17% 

 

Female = 51.07% 

Male = 48.93% 

Not reported  University degree 

= 43.93% 

 

Masiero, et 

al.  

2022 Italy Italian adults Volunteer 

response & 

network 

sampling 

634 Mean (SD) = 22.59 

(16.12) 

Female = 68.5% 

Male = 31.5% 

Not reported Mean (SD) age 

reported as 22.59 

(16.12) in main 

text, and 39.59 

(16.12) in Table 2. 

 

 

Prakash, 

Nathan, 

Kini & 

Victor  

2022 India Unvaccinated, 

Indian 

millennials  

Judgement 

sampling  

228 18-25 = 92.98% 

26-35 = 3.95% 

36-45 = 3.07% 

Female = 58.77% 

Male = 41.23% 

Not reported  
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Reinhardt 

& 

Rossmann  

2021 Germany Adults aged 

18-29 vs 60+ 

Volunteer 

response 

sampling 

281 Mean (SD) = 50.1 

(23.5) 

Older adults: 

Mean (SD) = 71.1 

(6.9) 

Younger adults: 

Mean (SD) = 25.5 

(3.6) 

 

Female = 50.9% Not reported  

Strickland, 

et al.  

2021 United 

States of 

America 

American 

adults 

Online 

volunteer 

response 

sampling 

(Amazon 

MTurk) 

 

322 Mean (SD) = 38.8 

(11.6) 

Female = 44.5% 

 

White = 76.7%  

*Demographic data presented as percentage ranges across treatment and control groups 
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Risk of Bias & Certainty of Evidence 

The QuADS quality rating scores (Harrison et al., 2021) varied considerably (range 

= 15 – 31) (Figure 1.2) (Appendix C for domain scores). The mean and median quality 

score was 26. The studies scoring below the mean have a higher risk of bias (Chen et 

al., 2022; Diament et al., 2022; Green et al., 2022; Masiero et al., 2022; Strickland et 

al., 2022). The use of volunteer response sampling, convenience sampling, or 

snowball sampling may bias the findings. Sample sizes varied significantly. Six studies 

justified their sample size with a power analysis (Borah, 2022; Borah et al., 2021; 

Diament et al., 2022; Hing et al., 2022; Prakash et al., 2022; Reinhardt & Rossmann, 

2021).  

The term ‘emphasis framing’ was not used to describe the message intervention 

in any of the included studies. The researchers reviewed the message stimuli and 

concluded emphasis framing was used where messages emphasised 

positive/negative aspects of the pandemic and did not use equivalence framing. Nine 

described equivalence framing as gain vs loss framing (Borah, 2022; Borah et al., 

2021; Chen et al., 2022; Gong et al., 2022; Hines, 2022; Li et al., 2022; Masiero et al., 

2022; Prakash et al., 2022; Reinhardt & Rossmann, 2021). Studies using emphasis 

framing could not be meaningfully compared to studies using equivalence framing 

because they did not compare the effect of presenting logically equivalent messages 

and comparing the effects. Rather studies using emphasis framing presented multiple 

messages with varied content. Research using emphasis framing has been criticised 

for not contributing to our understanding of the underlying mechanism involved in 

framing effects. Equivalence framing demonstrates the ideas of Prospect Theory by 
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showing that the context of the messages (describing outcomes as gains or losses) 

can produce different results (risk seeking/risk taking), despite being logically the same 

(Cacciatore et al., 2016). Emphasis framing conceptually overlaps with several 

persuasive concepts and make limited theoretical contributions to the evidence base.  

One study combined equivalence and emphasis framing by manipulating the vaccine’s 

effectiveness and using gain vs loss framing (Chen et al., 2022). The message stimuli 

were reviewed to group the studies and define the frames (Table 1.3).  
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Figure 1.2. Total QuADS scores for the included studies.  

The dashed line represents the mean and median scores for all the included 

studies. 
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Table 1.3. Definition of message framing intervention used 

Author Year of publication Sample size Message framing intervention 

Equivalence Emphasis Source type 

Betta, et al.  2022 405 - √ √ 

Borah  2022 387 √ √ - 

Borah, et al. 2021 387 √ √ - 

Chen, et al. 2021 413 √ √ - 

Diament, et al.* 2022 1,642 - √ √ 

Gong, et al. 2021 1,404 √ √ - 

Green, et al.  2022 24,682 - √ √ 

Hines  2022 103 √ - √ 

Hing, et al. 2022 5,784 √ √ √ 

Jin, et al. 2021 320 - √ √ 

Li, et al. 2022 981 √ - - 

Masiero, et al.  2022 634 √ - - 

Prakash, et al. 2022 228 - √ - 

Reinhardt & Rossmann  2021 281 √ - - 

Strickland, et al.  2021 322 √ - - 
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Message Framing Interventions 

The message-frames varied (Appendix D). The same stimuli were used in two 

groups of two studies (Borah, 2022; Borah et al., 2021; Gong et al., 2022; Li et al., 

2022). One compared an emphasis frame (altruism) to an individualistic equivalence 

frame (gain vs loss) so was in a different group (Gong et al., 2022). Four used 

equivalence framing (Li et al., 2022; Masiero et al., 2022; Reinhardt & Rossmann, 

2021; Strickland et al., 2022); one combined equivalence and source manipulations 

(Hines, 2022); one used emphasis framing (Prakash et al., 2022); four used emphasis 

and source manipulations (Betta et al., 2022; Diament et al., 2022; Green et al., 2022; 

Jin et al., 2021); four used equivalence and emphasis framing (Borah, 2022; Borah et 

al., 2021; Gong et al., 2022; Li et al., 2022). One compared four emphasis frames, two 

equivalence (gain vs loss) frames, and one emphasis/source type frame to a control 

(Hing et al., 2022). 

Study characteristics 

Study design and outcomes varied (Table 1.4).  No studies measured vaccine 

take-up. All studies measured vaccine intentions/willingness. Two measured vaccine 

hesitancy (Gong et al., 2022; Hines, 2022); eleven measured vaccine attitudes and/or 

related constructs (Betta et al., 2022; Borah, 2022; Borah et al., 2021; Chen et al., 

2022; Gong et al., 2022; Hines, 2022; Hing et al., 2022; Jin et al., 2021; Masiero et al., 

2022; Prakash et al., 2022; Reinhardt & Rossmann, 2021). The review defined the 

outcome domains as vaccine attitudes and intention as vaccine hesitancy is an attitude 

driven phenomenon (Goldenberg, 2021).  
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The influence of message framing on vaccine attitudes 

There was insufficient data to calculate a standardised effect size (available data 

and summaries of the results for all studies displayed in Table 1.5), so a direction of 

effect plot was created for each framing group. 
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Table 1.4. Study characteristics 

Author Year of 

publication 

Design Message 

framing 

definition 

Outcomes of interest Measurement of vaccine 

attitudes / intentions / uptake 

Moderation / 

mediation analysis 

Statistical methods  

Betta, et 

al.  

2022 Repeated 

measures, 

factorial 

design 

EMF & ST 1. Vaccine intention  

2. Trust in vaccines  

3. Attitudes towards vaccines 

1. Single item, Likert scale 

2. Single item, Likert scale 

3. 5C scale1 (Cornelia 

Betsch et al., 2018) 

 

N/A Repeated 

measures ANOVA 

Borah  2022 Randomised 

control trial  

EQF & EMF 

 

 

 

1. Vaccine intention 

2. Pre exposure attitudes 

towards vaccination (as a 

moderator between 

message-frame and vaccine 

intention) 

 

1. Three item, Likert scale 

(Nan, 2012a) 

2. Single item, Likert scale  

Moderating role of 

partisan media use 

& pre-attitudes 

about vaccination 

Moderation 

analysis (Hayes 

process model) 

Borah, et 

al. 

2021 Randomised 

control trial 

EQF & EMF 1. Vaccine intention 

2. Vaccine attitude 

3. Pre exposure attitudes 

towards vaccination (as a 

moderator between 

message-frame and vaccine 

intention) 

1. Three item, Likert scale 

(Nan, 2012a, 2012b) 

2. Two item, Likert scale 

(Chanel et al., 2011) 

3. Two item, Likert scale 

(Nan et al., 2012) 

Moderating role of 

perceived vaccine 

benefits 

Hierarchical linear 

regression 
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Chen, et 

al. 

2021 Randomised 

control trial 

EQF & EMF 1. Vaccine intention 

2. Vaccine attitudes 

 

1. Three item, seven-point 

Likert scale  

2. Five item, seven-point, 

semantic differential scale 

 

Numeracy skills & 

outcome 

uncertainty 

MANCOVA 

Diament, 

et al.* 

2022 Randomised 

control trial 

EMF & ST 1. Willingness to vaccine (at time 

intervals to indicate hesitancy) 

1. Multiple choice question Socio-political 

values, general 

political trust, 

media index, 

impact of own 

health, societal 

impact of COVID-

19 

 

T-test & 

ordered logit 

models 

Gong, et 

al. 

2021 Experimental 

design 

EQF & EMF 1. Vaccine hesitancy 

2. Perceived vaccine 

effectiveness 

1. Single item, Likert scale 

2. Single item, Likert scale 

N/A ANOVA & 

ordered 

logistic 

regression. 
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Green, et 

al.  

2022 Randomised 

control trial 

EMF & ST 1. Likelihood of taking the 

vaccine 

1. Single item, Likert scale Political ideology & 

partisan 

membership 

 

Random 

forest 

algorithm  

Hines  2022 Experimental 

design 

EQF & ST 1. Vaccine intentions 

2. Vaccine hesitancy 

3. Attitudes towards receiving a 

vaccine 

1. Multiple choice question 

(Rothman et al., 1999) 

2. Three item, Likert scale 

3. Seven item, Likert scale 

(Dillard & Shen, 2005) 

Social media 

engagement  

MANOVA 

Hing, et 

al. 

2022 Randomised 

control trial 

with a parallel 

design 

EQF, EMF & 

ST 

1. Vaccine intention 

2. Vaccine attitude 

1. Single-item, Likert scale 

2. Two item, Likert scale 

N/A Ordered 

logistic 

regression, 

generated 

regression 

models. 

 

Jin, et al. 2021 Cross-

sectional, 

experimental, 

factorial 

design 

EMF & ST 1. Self-efficacy towards 

vaccination 

2. Perceived benefit of vaccine 

3. Scepticism towards vaccine 

4. Willingness to be vaccinated 

1. Three item, Likert scale 

2. Two item, Likert scale 

(Shafer et al., 2018) 

3. Five item, Likert scale 

4. Three item, Likert scale 

Perceived threat of 

COVID, perceived 

benefits of 

vaccination, self-

efficacy towards 

vaccination, 

scepticism towards 

vaccines 

Confirmatory 

factor analysis 
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Li, et al. 2022 Experimental 

design 

EQF 1. Willingness to be vaccinated 1. Single item, Likert scale Worry about side 

effects 

Regression 

analyses 

 

Masiero, 

et al.  

2022 Cross-

sectional 

EQF 1. Vaccine intention 

2. Vaccine attitudes 

1. Single item, visual 

analogue scale 

2. VAX scale2 (Martin & 

Petrie, 2017) 

Investigating 

relationship 

between trust in 

information 

sources and 

vaccine intention, 

with moderating 

variables of 

message framing 

and vaccine 

attitudes and 

perceived health 

status 

 

Moderated 

mediation 

analysis 

Prakash, 

et al. 

2022 Experimental 

design 

EMF 1. Vaccine intention 

2. Vaccine attitudes 

3. Direct social norms regarding 

vaccines  

1. Three item, Likert scale 

(Ogilvie et al., 2021) 

2. Eight item, Likert scale 

(Ogilvie et al., 2021) 

 T-test 
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4. Indirect social norms 

5. Perceived behavioural control 

3. Four item, Likert scale 

(Ogilvie et al., 2021) 

4. Eight item, Likert scale 

(Ogilvie et al., 2021) 

5. Three item, Likert scale 

(Ogilvie et al., 2021) 

 

 

Reinhardt 

& 

Rossmann  

2021 Factorial 

design 

EQF 1. Vaccine intentions 

2. Vaccines attitudes 

1. Three item, Likert scale 

(Austvoll‐Dahlgren et al., 

2012) 

2. Four item, Likert scale 

(Askelson et al., 2010; 

Ofstead et al., 2008) 

 

Age, reactance ANOVA, 

MANCOVA, 

moderated 

mediation 

analysis 

Strickland, 

et al.  

2021 Randomised 

controlled trial 

EQF 1. Vaccine intention 2. Binary choice (yes/no) on 

a 0%-100% chance of 

symptom reduction 

following vaccine 

Binary choice 

(yes/no) on a 0%-

100% chance of 

symptom reduction 

following vaccine 

Linear mixed 

effects model 

with 

development 

timeline 

EQF = equivalence framing, EMF = emphasis framing, ST = source type 
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Table 1.5. Summary of results  

Author Year of 

publication 

Sample 

size in 

analysis 

Message 

framing 

intervention 

used 

Outcomes of interest Available data Summary of results 

Betta, et al.  2022 405 EMF & ST 1. Vaccine intention  

2. Trust in vaccines  

3. Attitudes towards 

vaccines 

1. Vaccine intention (MD = 0.97 in favour 

of economic costs, MD = 0 

.74 in favour of personal health risks, 

MD = 0 

78 in favour of virologist, MD = 1.42 in 

favour of virologist x personal health 

risks, MD = 1.27 in favour of virologist 

x economic costs) 

2. Trust in vaccines (MD = 0.02 in favour 

of personal health risks condition & MD 

= 0.01 in favour of virologist) 

3. Attitudes towards vaccines (MD = 0.01 

in favour of economic costs condition 

and MD = 0.0 in favour of source type) 

Vaccine intentions: 

There was not a significant main effect 

of message frames (F [1.71, 353.72] = 

2.200, p > 0.05, ηp2 = 0.011), nor source 

type (F [1, 207] = 3.265, p > 0.05, ηp2 = 

0.016) on vaccine intentions. However, 

there was a significant interaction (p < 0.05) 

between frame and source (F [2, 414] = 

3.204, p = 0.042, ηp2 = 0.015). When a 

virologist emphasised the personal 

risks of not being vaccinated and the 

economic costs of the pandemic, 

participants were more willing to be 

vaccinated (p = 0.039). 

Trust in vaccines: 

There was no significant main effect of 

message frame (F [1.85, 382.99] = 1.283, p 

= 0.277, ηp2 = 0.006) or source type on 

trust in vaccines (F [1, 207] = 0.332, p = 

0.565) and there was no significant 

interaction (F [2, 414] = 1.064, p = 0.346, 

ηp2 = 0.005).  

Vaccine attitudes: 

There was no main effect of message 

frame (F [2, 414] = 0.066, p = 0.936, ηp2 = 

0.000) or source type on vaccine attitudes 

(F [1, 207] = 0.143, p = 0.706, ηp2 = 0.001) 
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and there was no significant interaction (F 

[1.91, 396.01] = 1.785, p = 0.171, ηp2 = 

0.009) 

 

Borah  2022 387 EQF & EMF 1. Vaccine intention 

2. Pre exposure 

attitudes towards 

vaccination (as a 

moderator between 

message-frame and 

vaccine intention) 

In favour of individual frames Message-frame had no effect on 

intention to vaccinate. However, 

participants who initially reported more 

negative attitudes towards vaccines (+1 

standard deviation above the mean) were 

more willing to be vaccinated after 

viewing the individual frame (b = -0.54, t 

[377] = -2.98, p < 0.001), than those with 

average attitudes (b=-0.23, t [377]) =-1.82, 

p. <0.07) and below average attitudes 

(b=0.07, t [377] =0.40, p=0.68). 

Borah, et 

al. 

2021 387 EQF & EMF 1. Vaccine intention 

2. Vaccine attitude 

3. Pre exposure 

perceived personal 

benefits of 

vaccination (as a 

moderator between 

message-frame and 

vaccine intention 

/attitudes 

In favour of loss/individual frames There was no significant effect of 

message framing. However, there was a 

positive direction of effect in the loss-frame 

condition on vaccine attitudes (β =.014 – 

NS). There was a negative direction of 

effect for the loss-frame on vaccine 

intentions (β = -.015 - NS). There was a 

positive effect direction in the individual 

frame condition (β = .045 - NS) on vaccine 

attitudes and a negative effect direction on 

vaccine intentions (β = - .062 - NS) 

However, participants who perceived 

more benefits to being vaccinated in the 

loss/individual frame conditions, held 

more positive attitudes toward the 

vaccine (loss-frame: β = .286, p < .05; 

individual frame: β = −.406, p < .01), and 

had higher intentions to receive it (loss-



Sarah Howey | DClinPsy Thesis Submission 

 

Page 49 of 219 

 

frame: β = .278, p < .05; individual frame: β 

= −.432, p < .01).  

Chen, et al. 2021 413 EQF & EMF 1. Vaccine intention 

2. Vaccine attitudes 

NS There was no statistically significant 

effect of message-frame on vaccine 

attitudes (F [3, 413] = 0.46, p = .71) or 

intentions (F [3, 413] = 0.44, p = .77).  

Diament, et 

al.* 

2022 1,642 EMF & ST 1. Willingness to 

vaccine (measured 

temporally) 

In favour of expert source (Food & Drug 

Administration: OR = 1.420, SE = 0.273, p 

= 0.068). 

In favour of economic costs frame (OR = 

1.461, SE = 0.295, p = 0.060) 

 

The mean intention to receive a vaccine 

increased in all conditions except those 

using Dr Fauci as the source.  None of the 

conditions significantly differed from the 

control group, however when the message 

was conveyed by the Food and Drug 

Administration (FDA) participants were 

1.42 times more willing to be vaccinated 

(OR = 1.420, SE = 0.273, p = 0.068) but this 

result was not statistically significant. 

Participants were also more willing to be 

vaccinated when the economic costs of 

the pandemic were emphasised to them 

(OR = 1.461, SE = 0.295, p = 0.060). 

Gong, et al. 2021 1,404 EQF & EMF 1. Vaccine willingness 

2. Perceived vaccine 

effectiveness 

OR = 2.93, CI 95% = 2.16,3.96 in favour 

of loss-frame 

All message frames increased 

vaccination willingness. Loss framing 

significantly increased participants 

willingness to be vaccinated compared 

to the control, gain framing and altruism 

groups (OR = 2.93, CI 95% = 2.16,3.96). 

An adjusted model controlling for 

sociodemographic variables increased this 

effect (OR = 3.03, 95%CI = [2.22, 4.16]). 

The gain-frame (OR = 1.90, CI 95% = 1.42, 

2.54), and altruism frame (OR = 1.93, CI 

95% = 1.44, 2.57) conditions increased 

vaccine intentions. 
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Green, et 

al.  

2022 24,682 EMF & ST 1. Likelihood of taking 

the vaccine 

Effect of all message frame conditions and 

source type conditions except patriotism 

significantly increased vaccine intentions 

(p<.05). Vaccine intention increase in the 

patriotism condition (NS) 

All the messages increased vaccination 

willingness compared to the control. These 

differences were significant (p<.05) in all 

conditions except the patriotism condition. 

Participants were significantly more likely 

to take the vaccine when they read the 

harm prevention, descriptive norm, 

scientist endorsement, and personal 

doctor endorsement messages (adjusted 

p <.01). 

Hines  2022 103 EQF & ST 1. Vaccine intentions 

2. Vaccine hesitancy 

2. Attitudes towards 

receiving a vaccine 

Message frame: 

Intentions MD = 0.10 (NS - in favour of 

gain-frame) 

Hesitancy MD = 0.34 (NS - in favour of 

gain-frame) 

Attitudes MD = 0.15 (NS - in favour of gain-

frame) 

Source Type: 

Intention MD = 0.35 (NS - in favour of 

expert frame) 

Hesitancy MD = 0.23 (NS - in favour of 

expert frame) 

Attitudes MD = 0.27 (NS - in favour of 

expert frame) 

There was no significant effect of 

message frame or source type on 

vaccine intentions, hesitancy, or 

attitudes to receiving a vaccine. Positive 

direction of effect for gain-frame 

condition on vaccine intentions (mean 

score increased compared to loss frame). 

Positive effect direction as mean 

increased in the gain framed condition 

compared to the loss frame on vaccine 

attitude measures. 

Hing, et al. 2022 5,784 EQF, EMF, & 

ST 

1. Vaccine intention 

2. Vaccine attitude 

In favour of control Message frame and source type had no 

significant effect on participants’ 

intentions to vaccinate. Compared to the 

control group, participants were 
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significantly less likely to want the 

vaccine after viewing the loss frame (3.3 

percentage points, CI 95% = -6.3, -.02, p 

<.05) compared to the control group. 

Participants who viewed the loss-frame 

and the message that emphasised that 

70% of Malaysian people have indicated 

they wish to receive the vaccine were 

also significantly less likely to want the 

vaccine (3.5 percentage points, CI 95% = -

6.6, .05) 

Jin, et al. 2021 320 EMF 1. Self-efficacy towards 

vaccination 

2. Perceived benefit of 

vaccine 

3. Scepticism towards 

vaccine 

4. Willingness to be 

vaccinated 

In favour of negative framing and 

traditional media 

All of the messages increased 

participants willingness to be 

vaccinated; (1) traditional media – safety 

benefit frame (β = 0.39 and p = 0.01), (2) 

digital media – safety benefit frame (β = 

0.31 and p = 0.01), (3) traditional media – 

risk frame (β = 0.51 and p = 0.01), and (4) 

digital media – risk frame (β = 0.43 and p = 

0.01). The messages emphasising the 

risks associated with not being 

vaccinated were more effective than the 

safety benefits frame and strengthened 

the relationship between each variable 

and participants willingness to be 

vaccinated. Newspaper articles were 

more effective at increasing willingness 

to vaccinate than digital articles. 

1. Self-efficacy towards receiving a 

vaccination, and willingness to 

vaccinate: (1) β = .19, p = .01, (2) β = 

.13, p = .01), (3) β = .24, p = .05), (4) β 

= .27, p = .01).   

2. Perceived benefits of the vaccine and 

willingness to vaccinate: (1) β = .16, p 
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= .05, (2) β = .22, p = .01), (3) β = .32, 

p = .01), (4) β = .29, p = .01) 

3. Scepticism towards vaccine: (1) group 

one (β = −0. 23), (2) group two (β = −0. 

20), (3) group three (β = −0. 17), and 

(4) group four (β = −0. 09). 

Li, et al. 2022 981 EQF 1. Willingness to be 

vaccinated 

MD = 0.50 in favour of loss-frame 

compared to control 

MD = 0.33 in favour of gain-frame 

compared to control 

MD = 0.17 between loss and gain frame 

Both message-frames positively 

influenced participants willingness to 

vaccinate (gain-frame: β = 0.28, SE = .06, 

p<.001; loss-frame: β = 0.41, SE = .06, p< 

.001). Participants in the loss-frame 

condition were significantly more 

willing to receive a vaccine (p = .039). 

Message-frame moderated the association 

between worry about side effects and the 

willingness to receive a vaccine (gain-

frame: β = .18, SE = .06, p = .005; loss-

frame: β = .22, SE .06, p<.001) 

Masiero, et 

al.  

2022 634 EQF  1. Vaccine intention 

2. Trust in vaccine 

benefit 

Main effects - NS 

Interaction effects - in favour of gain-frame 

There was no direct effect of message-

frame on intention to receive a vaccine. 

However, there was a significant interaction 

between message-frame and trust in 

vaccines on the intention to receive a 

vaccine; gain-framed messages 

strengthened the relationship between 

trust in vaccine benefit and intention to 

receive the vaccine (b = 3.56; 95% CI: 

0.05, 7.08). 

Prakash, et 

al. 

2022 228 EMF  1. Vaccine intention 

2. Vaccine attitudes 

3. Direct social norms 

regarding vaccines  

4. Indirect social 

norms 

In favour of negative frame Negatively framed messages increased 

the mean scores of participants direct 

social norms, indirect social norms, and 

perceived behavioural control 
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5. Perceived 

behavioural control 

conditions. The mean attitude scores 

decreased in the negative frame condition. 

Reinhardt & 

Rossman  

2021 281 EQF 1. Vaccine intentions 

2. Vaccines attitudes 

Total sample: 

Attitudes MD = 0.04 (in favour of loss 

frame) 

Intentions MD = 0 

Young adults: 

Attitude MD = 0.21 (in favour of loss frame) 

Intention MD = 0.16 (in favour of loss 

frame) 

Older adults: 

Attitude MD = 0.04 (in favour of gain-frame) 

Intention MD = 0.19 

There was a significant effect of framing 

on vaccine attitudes and intentions (F [3, 

271] = 1209.93, p < .001, Wilks Λ = .30, ηp
2 

= .70). There was a significant interaction 

between age and framing on vaccine 

attitudes (F [1, 273] = 4.59, p = .03, ηp
2 = 

.02). Older adults showed more positive 

attitudes towards vaccines in the gain 

frame condition (Madj = 4.08; SE = 0.07, 

95% CI [3.95, 4.20]) than younger adults 

(Madj = 3.68; SE = 0.07; 95% CI [3.55, 

3.82]). There was no significant 

interaction between age and framing on 

vaccine intentions. A moderated 

mediation analysis showed that younger 

participants had more positive attitudes 

and stronger intentions to receive a 

vaccine in the loss frame condition (b = 

.14, SE = .07; 95% CI [.02, .28]). This 

indirect effect was not present in 

participants aged over 60. Bidirectional 

arrows used because the groups differed in 

frame preference based on age.  

Strickland, 

et al.  

2021 322 EQF Vaccine intention In favour of gain-frame (p<.001) More participants intended to receive 

the vaccine after viewing the gain-

framed message (F [1,320] = 14.86, p < 

.001). 
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EQF = equivalence framing, EMF = emphasis framing, ST = source type, NS = Not significant, MD = mean difference 
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Equivalence framing 

Message stimuli between studies  varied with gain-frame conditions describing 

positive effects of the COVID-19 vaccines, including antibody production (Li et al., 

2022); reduced risk of contracting the virus (Hines, 2022; Reinhardt & Rossmann, 

2021); reduced social restrictions (Hines, 2022; Reinhardt & Rossmann, 2021); 

increased health benefits (Hines, 2022; Reinhardt & Rossmann, 2021); more lives 

saved (Masiero et al., 2022); and vaccine safety (Strickland et al., 2022). Within the 

studies, loss-frame conditions described the opposite of the gain-frame scenario used 

in that study to produce logically equivalent message conditions. Loss-frames 

described the opposite (Appendix D). One also study presented the messages from 

the Centre for Disease Control, or Simone Biles (celebrity gymnast) (Hines, 2022). 

There were insufficient studies for a sign test (Table 1.6). The results are reported 

from highest to lowest quality rating.  

Reinhardt and Rossmann (2021) found no effect of message framing on vaccine 

intentions (mean difference [MD] = 0). The loss-frame produced a small attitude 

change (MD = 0.04). Splitting the data by age group produced a significant interaction 

on vaccine attitudes (F [1, 273] = 4.59, p = .03, ηp
2 = .02). Younger adults favoured the 

loss-frame (MD = 0.21), older adults favoured the gain-frame (MD = 0.04). The effect 

was not significant for vaccine intentions, but the MD supports the previous finding. 
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Li et al. (2022) found both messages significantly increased vaccine willingness 

(p<.001). The loss-frame had the largest effect (MD = 0.5, p=0.39) compared to the 

control. Both messages strengthened the relationship between worry about side 

effects and vaccine willingness (gain-frame, p = .005; loss-frame, p<.001), and the 

loss-frame was more effective. 

Hines (2022) found no significant effect of message-frame on university students. 

Gain-frames increased vaccine intentions (MD = 0.10) and attitudes (MD = 0.15), and 

reduced vaccine hesitancy (MD = 0.34) more than loss-frames. This contradicts 

findings that younger adults prefer loss-frames (Reinhardt & Rossmann, 2021), but 

this study had less participants and was of lower quality. Source had no significant 

effect, but the expert (Centre for Disease Control) increased vaccine intention (MD = 

0.35) and attitudes (MD = 0.27), and reduced hesitancy most (MD = 0.23).  

Masiero et al. (2022) found no main effect of message-frame on vaccine 

intentions. Gain-framed messages strengthened the relationship between trust in 

vaccine benefit and vaccine intention (b = 3.56; 95% CI: 0.05, 7.08). Strickland et al. 

(2022) showed gain-frame messages increased vaccine intentions. These studies’ 

quality ratings warrant cautious consideration of the results.   

High quality studies highlighted age differences in framing (Reinhardt & 

Rossmann, 2021) and loss-frame support (Li et al., 2022). Lower quality studies 

supported gain-framing and expert sources (Hines, 2022; Masiero et al., 2022; 

Strickland et al., 2022).  
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Table 1.6. Effect direction plot for studies using equivalence framing (and source 
type) 

Author Year of 

publication 

Sample size 

in analysis 

Message framing 

intervention used 

Directions of effect 

Vaccine 

intention 

Vaccine 

attitudes 

Li, et al. 2022 981 EQF ▼ - 

Masiero, et al.  2022 634 EQF  ▲▼ ▲ 

Reinhardt & 

Rossmann  

2021 281 EQF ▲▼ ▲▼ 

Strickland, et al.  2021 322 EQF ▲ - 

Hines  2022 103 EQF & ST ▲ ▲2 

Superscript numbers indicate the number of outcome measures used to determine direction of effect in that 

domain. ▼ indicates that the results are in favour of the loss-frame condition. ▲ indicated that results are in 

favour of the gain-frame condition. ▲▼ indicates that there were mixed findings supporting gain- & loss-frames. 

◄► indicates no effect or unclear results. – indicates that a study did not report effect directions/outcomes for 

this domain.  
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Emphasis framing 

Message content in the studies using emphasis framing varied significantly. 

Including emphasising personal/collective health risks of being (un)vaccinated (Betta 

et al., 2022; Green et al., 2022; Prakash et al., 2022); economic impact of the 

pandemic (Betta et al., 2022; Diament et al., 2022); vaccination as patriotic (Diament 

et al., 2022); descriptive norms (Green et al., 2022); safety benefits (Jin et al., 2021); 

fear appraisals (Jin et al., 2021). 

Four of the five studies also manipulated source, including virologists (Betta et al., 

2022); scientists (Green et al., 2022); personal doctors (Green et al., 2022); the Food 

and Drug Administration (FDA) (Diament et al., 2022); political figures (Diament et al., 

2022); a Black nurse (Diament et al., 2022); celebrities (Betta et al., 2022); a 

newspaper (Jin et al., 2021); digital media (Jin et al., 2021); photo and textual 

endorsements (Diament et al., 2022). 

The study’s results will be reported in order from highest to lowest quality. 

Message framing was effective in all studies (Table 1.7). There were insufficient 

studies for a sign test.  

Prakash et al. (2022) found negative frames increased vaccine intention (MD = 

0.19), direct social norms (MD = 0.18), indirect social norms (MD = 0.10), and 

perceived behavioural control scores (MD = 0.08). Significance was set at p = 0.1, and 

two significant results were reported, but they are not considered significant in this 

review.  
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Jin et al. (2021) reported safety-benefits and fear-appraisal frames significantly 

increased vaccine intentions, in favour of fear appraisal frames. Newspaper and digital 

media sources significantly increased vaccine intentions, and newspapers were most 

effective. Fear-appraisal messages strengthened the relationship between vaccine 

attitudes and intentions.  

Betta et al. (2022) found a virologist (MD = 0.78), personal health risks (MD = 0.74) 

and economic frames (MD = 0.97) increased vaccine intention. Virologists delivering 

messages on personal health risks/economic costs produced higher vaccine 

intentions and the interaction was significant. The study was rated average quality due 

to the within-subjects design’s potential to cause cumulative effects.  

Diament et al. (2022) found economic frames increased vaccine intentions (OR = 

1.461, SE = 0.295, p = 0.06). Expert endorsement (FDA) increased vaccine intentions 

(OR = 1.420, SE = 0.273, p = 0.07). The results should be interpreted with caution 

because the study quality was below average.  

Green et al. (2022) received the lowest quality rating in the review. All the 

messages (individual frame, descriptive norm, scientist/doctor endorsement) 

increased vaccine intentions. Exact figures were not reported but visually represented 

in a graph. All the results were significant except the patriotism condition. The 

differences between the two expert and the patriotism frames were significant. This 

supports that individualistic frames are beneficial (Betta et al., 2022) but study 

limitations impact the credibility of the findings compared to other studies.  
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The results show support for emphasis-framing. Higher quality studies supported 

negative frames (Jin et al., 2021; Prakash et al., 2022). Lower quality studies 

supported economic frames, negative effects of the pandemic and personal vaccine 

benefits (individual frames) (Betta et al., 2022; Diament et al., 2022; Green et al., 

2022). Various expert sources improve vaccine attitudes/intentions (Diament et al., 

2022; Green et al., 2022; Hines, 2022; Jin et al., 2021).  

  

Table 1.7. Effect direction plot for studies using emphasis framing & source type 
manipulations 

Author Year of 

publication 

Sample size 

in analysis 

Message framing 

intervention used 

Directions of effect 

Vaccine 

intention 

Vaccine 

attitudes 

Betta, et al.  2022 405 EMF & ST ▲ ◄►2 

Diament, et al.* 2022 1,642 EMF & ST ▲ 
- 

Green, et al.  2022 24,682 EMF & ST ▲ - 

Jin, et al. 2021 320 EMF & ST ▲ ▲ 

Prakash, et al. 2022 228 EMF ▲ ▲4 

Superscript numbers indicate the number of outcome measures used to determine direction of effect in that 

domain. *The table compares the intervention to the control group. ▲ indicates that the results are in favour of 

the message-frame. ▼ indicated that results are not in favour of the message-frame. ◄► indicates no effect 

or unclear results. – indicated that a study did not report outcomes for this domain. 
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Equivalence & emphasis framing 

Four studies combined equivalence (gain vs loss) with various emphasis frames 

(Borah, 2022; Borah et al., 2021; Chen et al., 2022; Gong et al., 2022). Three studies 

used individual vs collective frames (Borah, 2022; Borah et al., 2021; Gong et al., 

2022). Chen et al. (2022) varied vaccine effectiveness and number format. There were 

insufficient studies for a sign test (Table 1.8). The results are reported from highest to 

lowest quality.   

Borah (2022) found individual frames increased vaccine intentions but not 

significantly. There was no vaccine attitude measure. Individual frames significantly 

increase vaccine intentions when participants had prior negative attitudes (p<.001).  

Borah et al. (2021) reported individual (β = .045 – not significant [NS]) and loss-

frames (β =.014 – NS) improved vaccine attitudes but decreased vaccine intentions. 

The individual/loss-frame increased vaccine intentions in participants who previously 

perceived more vaccine benefits (p<.01).  

Gong et al. (2022) found all messages increase vaccine intentions (gain-/loss-

/altruism) and supported higher quality findings that loss-frames significantly improved 

vaccine intentions.  

The lowest quality study in this group did not report sufficient detail to determine 

the direction of the effects and did not report any significant message-frame effects 

(Chen et al., 2022). 
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The results show individual, and loss-frames improve vaccine attitudes/intentions 

most (Borah, 2022; Borah et al., 2021; Gong et al., 2022). Moderation analyses 

strengthened these effects. 

 

 

 

 

 

 

 

 

 

Table 1.8. Effect direction plot for studies using equivalence framing & emphasis 
framing. 

Author Year of 

publication 

Sample size in 

analysis 

Message framing 

intervention used 

Directions of effect 

Vaccine 

intention 

Vaccine 

attitudes 

Borah  2022 387 EQF & EMF ▼ - 

Borah, et 

al. 

2021 387 EQF & EMF ▲▼   ▼ 

Chen, et 

al. 

2021 413 EQF & EMF - - 

Gong, et 

al. 

2022 1,404 EQF & EMF ▼ - 

Superscript numbers indicate the number of outcome measures used to determine direction of effect in that 

domain. *The table compares the intervention to the control group. ▲ indicates that the results are in favour of 

the gain/collective frame. ▼ indicated that results are in favour of the loss/individual-frame. ▲▼ indicates that 

there were mixed findings supporting gain-/loss-/individual/collective frames. ◄► indicates no effect or unclear 

results. – indicates that a study did not report effect directions/outcomes for this domain. 
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Combination of message framing manipulations 

Hing et al. (2022) scored one point above the average quality. This study included 

all framing types in different messages. Source had no effect on vaccine intentions. 

Many frames decreased vaccination intentions, significantly in the loss-frame 

condition which contradicts the previous findings (Table 1.9).  

Results were only presented graphically, making interpretation difficult. Gain-

frames increased vaccine intentions compared to the control/loss-frame. Multiple 

messages (loss-frame plus descriptive norm) significantly reduced vaccine intentions.  

Study limitations impact reporting the findings alongside the other studies. Gain-

frames are supported, and emphasis and loss-frames are harmful. This study 

contradicts higher-quality support for loss-frames (Borah, 2022; Borah et al., 2021; 

Gong et al., 2022; Li et al., 2022; Reinhardt & Rossmann, 2021) and contradicts other 

studies showing support for emphasis and source frames (Betta et al., 2022; Jin et al., 

2021; Prakash et al., 2022). 

Table 1.9. Direction of effect tables for studies using all message framing types. 

Author Year of 

publication 

Sample size in 

analysis 

Message framing 

intervention used 

Directions of effect 

Vaccine 

intention 

Vaccine 

attitudes 

Hing, et al. 2022 5,784 EQF, EMF, & 

ST 
▼ - 

Superscript numbers indicate the number of outcome measures used to determine direction of effect in that 

domain. *The table compares the intervention to the control group. ▲ indicates that the results are in favour of 

the message frames. ▼ indicated that results are in favour of the control. ▲▼ indicates that there were mixed 

findings. ◄► indicates no effect or unclear results. – indicates that a study did not report effect 

directions/outcomes for this domain. 
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DISCUSSION 

The review aimed to examine message and source framing effects on COVID-19 

vaccine attitudes and acceptance, but this could only be partially fulfilled as none of 

the studies assessed vaccine take-up. It also aimed to differentiate between message 

framing types in response to prior criticisms (Cacciatore et al., 2016).  

Summary of the findings 

Ten studies used equivalence framing. Three higher quality studies supported 

loss-frames improving COVID-19 vaccine outcomes (Borah et al., 2021; Gong et al., 

2022; Li et al., 2022). Framing may be age dependent, with higher quality support for 

older adults preferring gain-frames and younger adults preferring loss-frames 

(Reinhardt & Rossmann, 2021). Average or lower quality studies supported gain-

framed messages (Hines, 2022; Hing et al., 2022; Masiero et al., 2022; Strickland et 

al., 2022). Two studies (one higher quality, one lower quality) reported no support for 

gain- or loss-frames (Borah, 2022; Chen et al., 2022).  

Emphasis-framing was supported. Three higher quality studies supported 

individual frames (Borah, 2022; Borah et al., 2021; Gong et al., 2022). Two higher 

quality studies supported negative frames (Jin et al., 2021; Prakash et al., 2022). 

Lower quality studies supported economic frames improving vaccine intentions (Betta 

et al., 2022; Diament et al., 2022; Green et al., 2022). Expert sources were supported 

by four average or lower quality studies (Betta et al., 2022; Diament et al., 2022; Green 

et al., 2022; Hines, 2022; Jin et al., 2021).  
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Methodological limitations  

Meaningfully interpreting the results requires a review of the methodological 

limitations. Studies lacked a measure of actual vaccine take-up, thus, no conclusions 

about vaccine take-up could be made. A common limitation in health research is that 

it rarely includes actual clinicians/patients making real treatment decisions (Glare et 

al., 2018).  

Message and source variation across the studies limited the ability to compare 

them and draw conclusions. Framing type was not always defined so the experimental 

stimuli were reviewed to define the frame. Ambiguity in the definition of framing, and 

use of non-standardised stimuli further complicated the synthesis. Unclear 

operationalised definitions and conceptualisations of frames have left message 

framing open to criticism for unclear effects (Cacciatore et al., 2016; Cappella & 

Jamieson, 1997; Druckman, 2001; Goffman, 1974; Sweetser & Fauconnier, 1996). 

This made isolating the observed effects difficult, as fourteen studies showed effects 

of presenting varied information to participants. For example, emphasis framing effects 

may show the persuasive power of the message rather than the frame (Cacciatore et 

al., 2016) and feelings towards a source may impact the effects. Results must be 

interpreted with caution due to these challenges.   
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Discussion of the findings 

The higher quality studies using equivalence framing favoured loss-framing 

(Borah et al., 2021; Gong et al., 2022; Li et al., 2022), which was partially supported 

by results showing framing effects are age dependent (Reinhardt & Rossmann, 2021). 

This supports previous research on the HPV vaccine (Kim et al., 2020; Nan, 2012a, 

2012b; Nan et al., 2016; Park, 2012). Support for loss-framing supports the HBM which 

suggests that individuals' beliefs about the severity and susceptibility of a disease 

(Rosenstock, 1966), as well as the perceived benefits and risks of vaccination 

(Carpenter, 2010; Harrison et al., 1992), influence vaccine uptake. Loss-frames 

highlight the potential risks of not receiving a vaccine, which could increase 

participants perception of risk or severity of COVID-19.  

Other studies supported gain-framed messages improving vaccine 

intentions/attitudes (Hines, 2022; Hing et al., 2022; Masiero et al., 2022; Strickland et 

al., 2022), but two were lower quality (Masiero et al., 2022; Strickland et al., 2022) so 

should be considered cautiously. Higher-quality and below average quality studies 

found no support for combined equivalence and emphasis framing (Borah, 2022; Chen 

et al., 2022). 

Gain-frames improving vaccine intentions/attitude supports Prospect Theory 

(Kahneman, 2011; Kahneman & Tversky, 1979; Tversky & Kahneman, 1981) and 

previous research which demonstrates that gain-frames promote risk avoidance in a 

health context (Gallagher & Updegraff, 2012). The HBM and TPB (Rosenstock, 1966; 

Ajzen, 1991) also suggest that perceived benefits of a vaccination are important in 

vaccine decision making, which could have produced the gain-frame results. 
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The research quality may have impacted the results, but vaccine decision-making 

is complex and embedded in socio-political, cultural, and historic contexts (Dubé et 

al., 2013; Goldenberg, 2021). Rapid COVID-19 vaccine development and prevalent 

misinformation may also contribute to a lack of clear support for either framing type. 

Termed an ‘infodemic’ (Gabarron et al., 2021; WHO, 2021), misinformation about the 

COVID-19 vaccine was prevalent online (Fisher et al., 2020; Sear et al., 2020). 

Infodemic is defined as too much, false, or misleading information in digital and 

physical environments during a disease outbreak (Rothkopf, 2003). Participants 

attitudes may have been influenced by prior exposure to various messages, which is 

supported by the findings that prior attitudes impacted framing effects (Borah, 2022; 

Borah et al., 2021; Jin et al., 2021; Li et al., 2022; Masiero et al., 2022).  

More widespread concern about vaccine safety post COVID-19 (Suran, 2022) has 

coincided with significant decreases in HPV vaccination (Gilkey et al., 2020). 

Perceptions of risk/uncertainty were not assessed in many studies, despite the impact 

on message-framing effects (Apanovitch et al., 2003; Gallagher et al., 2011; Rothman 

et al., 1999). Understanding participants perceptions of risk/uncertainty towards 

COVID-19 vaccines/the virus may have supported the findings and explained the 

varied results and provided clearer support for theories of vaccine hesitancy (e.g., 

HBM and TPB). Repeating previous vaccine research to assess changes post COVID-

19 would update our understanding of vaccine attitudes.  

Emphasis-framing was supported. There was good quality support for individual 

frames (Borah, 2022; Borah et al., 2021; Gong et al., 2022). Two lower quality studies 

also supported individual frames (Betta et al., 2022; Green et al., 2022). Gong et al. 

(2022) supported collective frames. This supports findings showing culture specific 
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factors impact framing effects (Bullock & Shulman, 2021; Everett et al., 2020; 

Oyserman & Lee, 2008). The studies supporting individual frames were conducted in 

individualistic cultures (Betta et al., 2022; Borah, 2022; Borah et al., 2021; Green et 

al., 2022). Gong et al. (2022) supported this finding by using a collective frame in a 

collectivist culture. However, Gong et al. (2022) also found effects of individualised 

loss-frames in a collectivist culture. The limited number of studies and the conflicting 

effect requires future research to strengthen the findings. Support for individual frames 

could also be considered as evidence for the HBM, as these messages highlight the 

benefits/risks of vaccination to individual participants. 

There was also good quality support for negatively framed messages (Jin et al., 

2021; Prakash et al., 2022) which could also support HBM as the perceived severity 

of not receiving the vaccine could have been more salient to participants. Two lower 

quality studies supported economic frames (Betta et al., 2022; Diament et al., 2022), 

however these were the only two studies in the review that used economic frames and 

should be interpreted with caution. Green et al. (2022) found all their messages 

increased vaccine intentions except for the patriotic frame, however this was the 

lowest quality study included in the review. The finding that various emphasis frames 

increased vaccine attitudes/intentions could be due to societal pressure surrounding 

COVID-19 vaccines, as suggested by the TPB. The sociopolitical context surrounding 

COVID-19 vaccines meant that pressure to receive vaccines was high due to 

restrictions on people’s freedoms and this may have influenced the results of the 

studies. 
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Six studies investigated whether the source impacts vaccine attitudes/intentions 

(Betta et al., 2022; Diament et al., 2022; Green et al., 2022; Hines, 2022; Hing et al., 

2022; Jin et al., 2021). Expert sources improved vaccine attitudes/intentions, 

supporting previous health research (Avery, 2010; Chen et al., 2018; Dong, 2015; 

Dutta-Bergman, 2003; Hovland & Weiss, 1951; Jucks & Thon, 2017; Major & Coleman, 

2012). Four of the studies were average or below average quality (Betta et al., 2022; 

Diament et al., 2022; Green et al., 2022; Hines, 2022), so there is scope for further 

good quality research using consistent source types.  

One study contradicted the review and the previous research, showing message-

frames decreased vaccine intentions, particularly loss-frames, and multiple messages. 

This study had a large sample size and slightly above average quality. It was 

conducted on Malaysian adults and the sociopolitical context in Malaysia surrounding 

COVID-19 may have influenced the findings. Further research on non-White 

populations would enhance the literature on culture and country specific effects. 

 

Limitations of the review & recommendations for future research 

The review must be considered alongside its own limitations. The conclusions are 

limited by the lack of consistency within the studies meaning it was impossible to 

conduct a meta-analysis or statistically synthesise the data. The study groups meant 

the recommended sign tests were not possible (Higgins et al., 2019), but comparing 

all the studies would have lacked utility for the reasons discussed. Including only 

English language papers and those with accessible message stimuli may further limit 

the conclusions.  
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Despite the variation, no studies were excluded based on quality, limiting the 

results. The QuADS (Harrison et al., 2021) does not provide cut-off scores for high/low 

quality papers, and the scoring of each item is subjective despite including a second 

reviewer. Five studies scored below the group mean quality score and were included 

in the synthesis (Chen et al., 2022; Diament et al., 2022; Green et al., 2022; Masiero 

et al., 2022; Strickland et al., 2022). Future reviews should consider a quality 

assessment measure that accounts for mixed study design and provides cut off scores 

to allow for exclusion of papers at high risk of bias. 

Considering these limitations, future studies must work towards a clear definition 

of framing effects to produce replicable, consistent findings. Focusing on equivalence 

framing would prevent criticism of emphasis-frames which conceptually overlap with 

other theories and effects (Cacciatore et al., 2016). Emphasis framing also has a wide 

scope of topics that could be emphasised, meaning the effects are hard to recreate. 

Within this field, researchers should continue to investigate the cognitive mechanism 

behind the effect to aid our understanding and the validity of the research.  

The studies included in this review, and elsewhere in medical literature, suggest 

that framing effects may moderate/be moderated by other factors (Rothman et al., 

1999). Most of the reviewed studies collected data from the general, adult population. 

Reinhardt and Rossmann (2021) was the only study to assess for age differences in 

framing effects. The pandemic disproportionately affected vulnerable members of 

society, such as the elderly, black and minority ethnic groups, those with a low-income 

and chronic illnesses (De Angelis et al., 2021; Li et al., 2021; Ogbondah et al., 2022; 

Ribeiro et al., 2021). Perceived risk/severity of contracting an illness is an important 

moderator of framing effects (Apanovitch et al., 2003; Gallagher et al., 2011; Rothman 
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& Salovey, 1997), and in the context of COVID-19, sociodemographic risk factors may 

play an important role. Future research should consider the impact of these 

demographic and moderating variables. Researchers should also account for the 

highlighted methodological limitations, and clearly define the health behaviour, risk, 

and outcome uncertainty/severity (Harrington & Kerr, 2017; O'Keefe & Jensen, 2009; 

Van’t Riet et al., 2014). 

Other moderation effects were also found. Prior attitudes towards COVID-19 

vaccines improved framing effects (Borah, 2022; Borah et al., 2021; Jin et al., 2021; 

Masiero et al., 2022). Li et al. (2022) found message-frames decreased the impact of 

worry about side effects on vaccine intentions. Other studies within the review sought 

to understand the relationship between political attitudes, source type, and vaccine 

attitudes (Borah, 2022; Diament et al., 2022; Green et al., 2022). Affect may also play 

an important role in framing (Druckman & McDermott, 2008). It was beyond the scope 

of this review to examine the moderating effects, and the methodological differences 

mean comparisons between studies would not be beneficial. Future research should 

aim to use comparable framing interventions and investigate moderating effects. 

Clinical implications  

The review also has implications for practice. The findings could support the ideas 

from HBM and TPB (Rosenstock, 1966; Ajzen, 1991) as the messages presented 

could have increased participants perceptions of the severity/risks of not receiving 

COVID-19 vaccines. There is evidence that message-frames can produce emotional 

responses that influence how information is appraised (Druckman & McDermott, 

2008). Gain-framed messages induce positive emotions (e.g., hope) and loss-frames 
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induce negative emotions (e.g., fear) (Gross & D’ambrosio, 2004). Messages that 

emphasise the risks of not receiving a vaccine could also induce negative emotions. 

Fear may explain why loss-frames/negative messages encourage preventative health 

behaviours, as the risk/uncertainty of not engaging in the behaviour becomes salient, 

which supports the HBM (Rosenstock, 1966). Analysis of media sources during health 

crises show that, alongside main events they often use sensationalism, strong 

language emphasising risks, and worst-case scenarios from credible sources (Berry 

et al., 2007; Dudo et al., 2007). Consistent exposure to messages about COVID-19 

and the vaccine may have evoked negative emotions (e.g., sadness-depression, 

anxiety, anger-hostility) which have been shown to impact how threatened individuals 

feel by COVID-19 (Pérez-Fuentes et al., 2020). This has direct implications for public 

health strategists when designing messages about vaccines in the future, as 

messages that increase the perceived risks/severity of the disease both individually 

and collectively appear to promote vaccination. This also has implications for health 

professionals when communicating with individuals about health treatments, and 

using messages that convey the severity/risk of not engaging in a treatment may be 

beneficial. The finding that experts increase vaccine intentions may also support 

clinicians’ confidence in relaying such messages. Public health strategists and health 

professionals would benefit from future research into the role of emotions/message-

frames and on COVID-19 vaccine attitudes/intentions. This research would help 

professionals guide the public in making healthier choices in areas beyond vaccines.  
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Conclusion 

 Models of health behaviours suggest that vaccine intentions will increase after 

receiving messages that highlight the perceived benefits/risks of vaccines; increase 

feelings of severity/risks to self and others; and increase the sense of familial and 

societal pressure (Rosenstock, 1966; Ajzen, 1991). Studies on message-framing and 

vaccine hesitancy suggest that loss-frames are more effective (Kim et al., 2020; Nan, 

2012a, 2012b; Nan et al., 2016; Park, 2012) which fits with the ideas of Prospect 

Theory, HBM and TPB which all suggest that perceptions of risk and severity are 

important in health decision making (Tversky & Kahneman, 1981; Rosenstock, 1966; 

Ajzen, 1991). This also applies to messages emphasising aspects of the pandemic 

which highlight the personal/collective risks of vaccination (De Vreese, 2005; Gamson 

& Modigliani, 1987). The findings of this review could support these models of health 

decision making and provide support for public health strategists/health professionals 

in communicating the risks/severity of not engaging in health behaviours. Previous 

studies showing that expert sources increase vaccine intentions have been supported 

by the present review. Further research into this effect, and the inclusion of a measure 

of actual vaccine behaviour would further strengthen the results. Overall, the review 

suggests a need for further, good quality research which accounts for methodological 

limitations in the field of faming research. Further, good quality research which 

includes measures of participants perceptions of risks/severity of the disease being 

vaccinated against would provide further support.  
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their relationship with COVID-19 vaccine attitudes and 

acceptance (a). 
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ABSTRACT 

Background: Vaccine hesitancy threatens the success of COVID-19 vaccines. 

Psychological distress (PD), psychological inflexibility (PIF) and 

vaccine attitudes are linked to vaccine take-up.  This study explores the 

predictive validity of PD, PF, and vaccine attitudes on COVID-19 

vaccine take-up. 

Methods:  An online survey (n = 434) was conducted between August – November 

2022 using the 5C scale (vaccine attitudes), CompACT-8 (PF) and 

CORE-OM (PD). Analyses included correlation analyses, multiple 

linear, logistic, and binomial regressions. 

Results: PF and PD positively predicted vaccine complacency, constraints, 

calculation, and collective responsibility. PD/PF did not predict 

confidence. Confidence predicted vaccine take-up in one-dose and 

four-plus dose groups. Those with one/two/three doses were less PF 

than zero/four-plus doses. PD did not predict vaccine take-up. PF 

predicted PD. 

Conclusions:  Coping strategies may link vaccine hesitancy and PIF, as avoidance 

strategies may protect against distress. PD predicting less calculation 

supports this. PIF predicting vaccine take-up may reflect the 

research/pandemic context. Public health strategies should foster 

confidence in COVID-19 vaccines and emphasise the 

collective/individual benefits and reduce the need for deliberation.  
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INTRODUCTION 

COVID-19 led to the declaration of a global pandemic in March 2020 (World Health 

Organisation (WHO), 2020) causing a rush to develop lifesaving vaccines. Vaccines 

are one of the most successful public health strategies (Dubé et al., 2013), saving 2-

3 million lives per year (Freeman et al., 2020; World Health Organization, 2018), but 

low uptake rates threaten their success (Xiao & Wong, 2020). Vaccine hesitancy 

describes individuals who are delaying or refusing some but not all vaccines, 

distinguishing them from those that accept/refuse all vaccines (Freeman et al., 2020; 

Strategic Advisory Group of Experts in Immunization (SAGE), 2014).  

Vaccine hesitancy is common with new vaccines (Aide et al., 2007; Fatima & Syed, 

2018; Mesch & Schwirian, 2019; Morgan & Poland, 2011; Sallam, 2021; Sallam et al., 

2022), and WHO listed it as one of the top ten global health threats in 2019 (Koslap-

Petraco, 2019). Compared to other health threats listed (e.g., treatment resistant/non-

communicable diseases, climate/humanitarian crises, and air pollution), vaccine 

hesitancy is the only attitude-driven threat (Goldenberg, 2021).    

The decision to accept a vaccine is complex and embedded in socio-political, 

cultural, and historic contexts (Dubé et al., 2013; Goldenberg, 2021). In May 2023, 

30% of the UK population had not received all the recommended doses of the COVID-

19 vaccines and 6.4% have outright refused any doses (UK Government, 2023). The 

lowest acceptance rate in the world is 24% (Sallam, 2021).  
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Several theories of vaccine hesitancy have been proposed in the literature. 

Mistrust in vaccines and the government, and conspiracy beliefs are widely cited as 

predictors of vaccine hesitancy (Bertin et al., 2020; Freeman et al., 2022; Jennings et 

al., 2021; Sallam et al., 2021). The Health Belief Model (HBM) (Rosenstock, 1966) 

suggests vaccine uptake is predicted by individual beliefs about perceived severity 

and susceptibility of a disease, and the perceived benefits and risks (Carpenter, 2010; 

Harrison et al., 1992). Studies have shown that groups who perceived higher personal 

risk of getting COVID-19 and/or greater risk to the general public were more likely to 

accept the vaccine (Karlsson et al., 2021; Malik et al., 2020). The Theory of Planned 

Behaviour (TPB) (Ajzen, 1991) also incorporates these concepts, suggesting that to 

receive a vaccine an individual must believe in the positive consequences of vaccines, 

perceive familial and societal pressure to get vaccinated, and believe the behaviour is 

in their control (Chu et al., 2021)(b).  

The 3C model (MacDonald, 2015) and describes vaccine hesitancy as occurring 

from a combination of convenience (lack of practical barriers), confidence (trusting the 

safety/effectiveness of vaccines), and complacency (not perceiving the target disease 

as high risk, therefore vaccines are unnecessary). This model incorporates the HBM 

and TPB (b) and was developed from prior research to be globally applicable, and 

helpful for measuring outcomes. An updated 5C model (Betsch et al., 2018) added 

calculation (an individual’s engagement in information searching and consideration of 

the vaccine) and collective responsibility (the willingness to protect others by receiving 

a vaccination). ‘Constraints’ replaced convenience to acknowledge barriers in 

availability, affordability, and accessibility. The 5C ‘antecedents to vaccine acceptance’ 

scale (Betsch et al., 2018) predicts vaccine take-up in influenza, MMR, HPV, and 

COVID-19 vaccines (Betsch et al., 2018; Ghazy et al., 2021; Hossain et al., 2021). To 
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reflect research, this measure improves on others by assessing more than just vaccine 

confidence (Betsch et al., 2018; Gilkey et al., 2014; Gilkey et al., 2016; Larson et al., 

2016; Larson et al., 2015; Sarathchandra et al., 2018; Shapiro et al., 2018). This is the 

first study to examine the relationship between the 5C scale and the COVID-19 

vaccines in the UK in 2022/3 after initial and booster vaccines had been offered. The 

findings of this study will contribute to our understanding of the how vaccine attitudes 

influence vaccine decisions in the pandemic (b).  

Emotions have also been studied in relation to vaccine hesitancy. Depression 

negatively correlates with vaccine take-up for influenza, measles, hepatitis B, and 

herpes zoster vaccines (Krishnamoorthy et al., 2020; Madison et al., 2021; Mazereel 

et al., 2021). COVID-19 related anxiety increases vaccine take-up (Salali & Uysal, 

2022; Ward et al., 2020). Unremitting news updates and politicisation caused 

underestimation of COVID-19 severity, leading to emotional detachment and passivity 

(Jamieson & Albarracin, 2020; Morgul et al., 2021; NORC, 2020; Tyson, 2020). The 

pandemic caused worldwide increases in psychological distress (PD), depression, 

anxiety, loneliness, and suicidal ideation (Bakshi et al., 2021; Davillas & Jones, 2020; 

Killgore et al., 2020; McGinty et al., 2020; Nicola et al., 2020; Reger et al., 2020; 

Rossell et al., 2021; Serafini et al., 2020; Tindle et al., 2022; Zhang et al., 2020). These 

emotions reduce motivation to engage in preventative health behaviours like 

vaccination (Morgul et al., 2021; Qiu et al., 2020; Wang et al., 2020). Emotional 

vulnerability increases endorsement of COVID-19 misinformation and vaccine 

hesitancy (Dubé et al., 2013; Fisher et al., 2020; Jolley & Douglas, 2014; MacFarlane 

et al., 2020; Sear et al., 2020). The current study examines the link between PD and 

vaccine hesitancy.  
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Psychological flexibility (PF) has also been linked to vaccine hesitancy. PF has 

three constructs: openness to experience (OE), behavioural awareness (BA), and 

valued action (VA) (Francis et al., 2016). OE is about accepting and experiencing 

emotions related to current experiences. BA is about being aware of one’s actions and 

aligning them with thoughts and feelings. VA is about acting on one’s deeply held 

values. PF scores are lower in adults refusing the flu vaccine (Cheung & Mak, 2016) 

and parents refusing their children’s COVID-19 vaccines (Wang & Zhang, 2021). PF 

protects from PD by improving coping with/adjusting to challenges, regulating 

emotions and prioritisation (Burton & Bonanno, 2016; Hayes et al., 2011; Kashdan et 

al., 2006; Kashdan & Rottenberg, 2010b). PF is associated with better wellbeing, lower 

levels of depression, anxiety, and COVID-19 related distress (Crasta et al., 2020; Daks 

et al., 2020; Dawson & Golijani-Moghaddam, 2020; Francis et al., 2016; Kroska et al., 

2020; Mallett et al., 2021; McCracken et al., 2021; Pakenham et al., 2020; Peltz et al., 

2020; Smith et al., 2020; Strosahl et al., 2012).  

Psychological inflexibility (PIF) is related to rigid and avoidant coping strategies, 

such as denial, disengagement, distraction, substance use, rumination/avoidance in 

depression/anxiety disorders (Abramson et al., 1989; Bardeen et al., 2013; Bonanno 

et al., 2004; Chawla & Ostafin, 2007; Cheng, 2001; Hayes et al., 1996; Kabat-Zinn, 

2013; Karekla & Panayiotou, 2011; Kashdan et al., 2006; Kashdan & Rottenberg, 

2010a; Kashdan & Steger, 2006; McLaughlin et al., 2007; Nielsen et al., 2016; Nolen-

Hoeksema et al., 2008; Paul, 2002; Zvolensky & Eifert, 2001). Complacency about 

COVID-19 severity and required collective responsibility; reduced vaccine confidence, 

constraints and calculation could be considered avoidant coping strategies. This study 

predicts a relationship between PF, PD, and vaccine attitudes on the 5C scale. 
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The researchers hypothesise: 

• H1: Individuals showing low PF (lower scores on the Comp-ACT 8) and high 

PD (higher scores on the CORE-OM) will show less favourable attitudes 

towards vaccines on the 5C scale (lower confidence, calculation, and 

collective responsibility, and higher complacency and constraints). 

• H2: Individuals showing low PF will score high in PD (d). 

• H3: The variance in vaccine take-up will be related to participants’ vaccine 

attitudes, PF scores and PD scores (d). 
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METHOD 

Design  

The study used a quasi-experimental quantitative questionnaire design. The 

dependent variable (DV) was vaccine hesitancy (5Cs measure of antecedents to 

vaccination) and questions about the number of COVID-19 vaccines received. The 

independent variables (IV) were PD (measured using the CORE-OM) and PF 

(measured using the CompACT-8).   

Participants  

Four-hundred and thirty-four participants were included in the analysis. G*Power 

(Faul, Erdfelder, Lang and Buchner, 2007) determined that a minimum of 119 

participants were required to achieve a power of 0.95 with a medium effect size (0.15) 

so the sample size was sufficient. Slightly more than half of the final sample identified 

as female (51%), and just under half were aged 25-34 (47.5%). The sociodemographic 

details are in Table 2.1. One hundred and twenty-one participants were 

excluded. Eighty-four had their participation terminated after not consenting to all the 

specified criteria (Appendix E for consent form). Thirty-seven were excluded after 

failing to complete the minimum percentage of data completion required (Kang, 2013). 

Three participants missed one question from the CompACT-8, so the responses were 

prorated. Eight participants omitted two questions from the CORE-OM, and forty-three 

omitted one question. In line with the CORE-OM guidance, the same procedure was 

taken (Morris, 2019).  
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Table 2.1. Sociodemographic characteristics of participants  

Characteristic N (%) 

Gender Female 222 (51.2) 

Male 200 (46.1) 

Nonbinary 7 (1.6) 

Prefer not to say 5 (1.2) 

Age 18-24 101 (23.3) 

25-34 206 (47.5) 

35-44 63 (14.5) 

45-54 30 (6.9) 

55-64 24 (5.5) 

65+ 10 (2.3) 

Ethnicity Asian not specified 18 (4.1) 

Pakistani 2 (.5) 

Asian other 1 (.2) 

Black not specified 9 (2.1) 

African 3 (.7) 

Caribbean 9 (2.1) 

Mixed not specified 2 (.5) 

White & Asian 51 (11.8) 

White & Black African 7 (1.6) 

White & Black Caribbean 4 (.9) 

Mixed other 5 (1.2) 

White not specified 118 (27.2) 

British - English 79 (18.2) 

British - Scottish 13 (3) 

British - Welsh 45 (10.4) 

White other 30 (6.9) 
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Chinese 1 (.2) 

Middle Eastern/North African 2 (.5) 

Prefer not to say 35 (8.1) 

Vaccine status None 45 (10.4) 

1 dose 37 (8.5) 

2 doses 100 (23) 

3 doses 158 (36.4) 

4+ doses 94 (21.7) 

 

Six current undergraduate Psychology scholars were recruited via Cardiff 

University’s Experimental Management System for mandatory course credits. Five 

members of the public were recruited via Survey Circle, a free online survey exchange 

platform where studies are advertised by researchers who mutually agree to 

participate in each other’s research. All members of the general public (including 

Survey Circle) were directed to the Qualtrics survey and had the opportunity to enter 

the prize draw.  A prize draw to win one of three high street vouchers (1x £10, 1x £20, 

1x £50) was offered. The researchers used social media platforms (WhatsApp, 

Facebook, Twitter, and Reddit) to recruit contacts and the public through 

groups/threads (Appendix F). All adults aged 18 and above who understand written 

and spoken English were eligible to participate. The study was aimed at UK residents 

but the nature of distributing the survey link meant this was not guaranteed.  
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Materials  

Antecedents to vaccination 

Participants attitudes towards vaccines were measured using an adapted version 

of the 15-item 5Cs vaccine hesitancy scale (Betsch et al., 2018) (Appendix G). The 

measure was adapted in line with the author’s guidance and related each question to 

COVID-19 vaccines. The 5Cs scale asks participants to state their level of agreement 

with statements about COVID-19 vaccines on a 7-point Likert scale (1= strongly 

disagree to 7= strongly agree). The measure is made up of 5 subscales (Table 2.2). 

Each antecedent is distinct, so a total score is not recommended. The measure was 

validated across different populations and vaccines and has good convergent validity 

with other validated measures (Gilkey et al., 2014; Gilkey et al., 2016; Larson et al., 

2016; Larson et al., 2015; Sarathchandra et al., 2018; Shapiro et al., 2018).  

 

  



Sarah Howey | DClinPsy Thesis Submission 

 

Page 107 of 219 

 

Table 2.2. 5C subscales and definitions 

5C subscale Definition 

Confidence The degree to which the safety and 

efficacy of the vaccine is trusted 

Complacency The perceived level of risk associated 

with COVID-19 disease and the 

necessity of the vaccines 

Constraints Barriers beyond a person’s control, 

including physical availability, 

affordability, and accessibility 

Calculation  The degree to which an individual 

engages in information searching and 

consideration of the vaccines 

Collective responsibility The willingness to protect others through 

herd immunity by receiving a vaccination 

 

Lower confidence scores indicate lower vaccine confidence. Higher complacency 

scores indicate lower perceived threat from COVID-19 and less need for vaccination. 

Higher constraints suggest more physical/psychological barriers preventing 

vaccination. Higher calculation suggests more information searching, indicating 

vaccine hesitancy. It suggests individuals are more risk-averse and may be more likely 

to engage with vaccine-critical sources. High collective responsibility scores suggest 

perceived value in the collective benefits of vaccination. The internal consistency on 

this measure was good (α = 0.70-0.91, Table 2.3).  
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Table 2.3: Cronbach’s alpha co-efficient for the 5Cs subscales 

Subscale Cronbach’s α Original paper Cronbach’s α 

Confidence α = 0.91 α = 0.85 

Complacency α = 0.72 α = 0.76 

Constraints α = 0.88 α = 0.85 

Calculation α = 0.81 α = 0.78 

Collective 

Responsibility 

α = 0.70 α = 0.71 

 

Vaccine hesitancy 

To determine levels of vaccine hesitancy, participants reported how many COVID-

19 vaccines they had received in the demographic questionnaire (Appendix H). 

Participants who have received some but not all vaccines can be considered vaccine 

hesitant.   

Psychological Flexibility  

PF was measured using the CompACT-8 (Morris, 2019) (Appendix I), an eight-

item abbreviated version of the Comprehensive Assessment of Acceptance and 

Commitment Therapy Processes (CompACT-8) (Francis et al., 2016). The CompACT-

8 measures the core features of PF; OE, BA, VA. Participants rate their responses on 

a 7-point Likert scale from 0 (strongly disagree) to 6 (strongly agree). Higher scores 
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indicate greater PF with a maximum score of 48.  Participants showed an acceptable 

level of internal consistency on this measure (α = 0.76, Table 2.4 for subscale α 

coefficients). The original paper reported the α = 0.7. The scale demonstrates good 

convergent validity with evidence of significant correlations with the Acceptance and 

Action Questionnaire (AAQ-II) (Bond et al., 2011) and measures of distress and 

wellbeing (Morris, 2019). 

Table 2.4. Cronbach’s alpha co-efficient for the CompACT-8 

Subscale Cronbach’s α 

Openness to experience α = 0.70 

Valued Action α = 0.76 

Behavioural Awareness α = 0.77 

 

Psychological Distress (PD) 

PD was measured using the CORE-OM (Clinical Outcomes in Routine Evaluation 

- Outcome Measure) (Evans et al., 2002), a 34-item questionnaire using a 5-point 

Likert scale from 0 (not at all) to 4 (most of the time) (Appendix J). The CORE-OM is 

a widely used outcome measures in mental health settings for monitoring clinical 

symptoms of distress within adults. Higher scores indicate higher distress. Some items 

are positively framed, and others are negatively framed, and reverse scored. The 

CORE-OM has four domains (Table 2.5) 
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Table 2.5. CORE-OM domains and definitions 

Subscale Definition 

Subjective wellbeing A person’s sense of life quality and 

emotional health (four items) 

Problems/symptoms Psychological health issues, such as 

symptoms of anxiety or depression, 

reactions to trauma, and physical 

complaints (twelve items) 

Life functioning Interpersonal, social, and general 

functioning in daily life (twelve items) 

Risk Items considering self-harm and suicidal 

ideation, and violent behaviour and 

threats towards others. The risk items 

include questions about risk to self (four 

items) and others (two items). 

 

Domain scores can be reported separately, but they were never intended to form 

separate factors (Evans et al., 2000), so clinical scores were used in the analysis 

(participant mean score is multiplied by 10). Higher scores indicate higher distress. 

The maximum score is 40. Participants showed a very good level of internal 

consistency (α = 0.96). The original paper reports Cronbach’s alpha coefficients 

ranging from α > 0.75 - < 0.95 (Evans et al., 2000). The CORE-OM shows good 

convergent validity compared to other validated scales of PD (Beck et al., 1988; Beck 

et al., 1987; Derogatis & Melisaratos, 1983; Goldberg & Hillier, 1979). 
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Procedure  

Ethical approval was granted by Cardiff University’s ethics committee (5th July 

2022 – Appendix K). Data collection began on 1st August 2022 when the UK population 

had been offered the initial two doses of COVID-19 vaccines, plus the first booster 

dose (3 doses). Those in vulnerable categories or working in healthcare settings had 

been offered additional follow-up booster vaccines (4+ doses). Participants completed 

the survey using online Qualtrics software. Participants read an information sheet 

(Appendix L) explaining the right to withdraw any time. Participants could omit 

questions regarding suicide on CORE-OM. Data collection ended on 18th November 

2022. Participants followed a survey link and completed a consent form. Eligible 

participants continued to the demographic questionnaire.  Participants followed a 

survey link and completed a consent form and eligible participants continued to the 

demographic questionnaire. Participants then completed the 5Cs scale, followed by 

the CompACT-8, and the CORE-OM. A debrief sheet was then displayed, and they 

were given a link to a separate survey to enter details for the prize draw. University 

students were awarded participation credits automatically.  
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Analysis Strategy 

The relationship between participant scores on the CompACT-8, CORE-OM, and 

5C scale (H1) was explored using a correlation analysis. The relationships between 

the CompACT-8, CORE-OM, and 5C scales (H1 and H2) was analysed using a 

standard linear regression. An ordinal regression analysis explored how much of the 

variance in the number of vaccine doses received (DV) was predicted by the 5C 

subscales, CompACT-8, and CORE-OM scores (IVs) (H3). However, the test of 

parallel lines was significant (Appendix M), so a multinomial regression was 

conducted. A logistical regression analysed whether there were significant differences 

between unvaccinated (0 doses, n = 45) and vaccinated participants (1-3+ doses, n = 

389). 

Data were analysed in IBM SPSS Statistics 27. Tests of normality indicated that 

participants responses on all the outcome measures were not normally distributed. 

Transformations using Blom’s formula and mathematical transformations did not 

correct the distributions. Given the large sample size assumptions of normality could 

be relaxed because of central limit theorem (Pek et al., 2018) and non-parametric 

statistics were performed where necessary.  

 

 



Sarah Howey | DClinPsy Thesis Submission 

 

Page 113 of 219 

 

RESULTS 

Descriptive data for the outcome variables are displayed in Table 2.6.  

Correlation analyses exploring the relationships between PF, PD, and 

vaccine attitudes (H1). 

Non-parametric correlations tested the relationships between PF and PD, and the 

5C subscales (Table 2.7). The hypothesis predicted that participants low in PF and 

high in PD would score lower on confidence, calculation, and collective responsibility, 

and higher in complacency and constraints. 

As predicted, PF was significantly negatively correlated to PD. PF showed no 

relationship to confidence, or calculation, contrary to the hypothesis. PF significantly 

negatively correlated to complacency and constraints, and positively correlated with 

collective responsibility, supporting H1. PD showed no significant relationship to 

confidence in vaccines contrary to the hypothesis. PD was significantly positively 

correlated to complacency and constraints which supports H1. As predicted, PD 

significantly negatively correlated to calculation and collective responsibility.  
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Table 2.6. Descriptive data for the outcome measures 

Vaccine Status Confidence a Complacency a Constraints a Calculation a 
Collective 

Responsibility a 
Psychological 

flexibility b 

Psychological 
distress c 

Total 

(n = 434) 

Mean (SD) 16.00 (4.71) 11.43 (4.56) 8.73 (4.70) 16.50 (3.45) 15.30 (4.37) 28.36 (7.07) 11.88 (6.80) 

0 doses 

(n = 45) 

Mean (SD) 14.47 (6.41)  9.53 (4.70) 6.38 (4.14) 16.69 (4.46) 15.69 (5.30) 32.91 (8.12) 8.95 (7.36) 

1 dose 

(n = 37) 

Mean (SD) 16.86 (3.32) 11.08 (3.16) 9.86 (4.20) 16.89 (2.79) 15.30 (3.60) 26.76 (4.80) 11.26 (6.11) 

2 doses 

(n = 100) 

Mean (SD) 15.93 (4.25) 12.60 (4.37) 9.86 (4.60) 16.39 (3.14) 14.58 (4.04) 25.89 (6.12) 13.83 (5.80) 

3 doses 

(n = 158) 

Mean (SD) 15.91 (4.82) 11.03 (4.59) 8.37 (4.78) 16.54 (3.48) 15.68 (4.35) 29.05 (6.91) 10.67 (5.92) 

4+ doses 

(n = 94) 

Mean (SD) 16.61 (4.38) 11.89 (4.78) 8.80 (4.69) 16.28 (3.44) 15.27 (4.53) 28.28 (7.35) 13.50 (8.17) 

a5C subscale scores, bCompACT-8 total score, bCompACT-8 subscale scores, cCORE-OM scores 
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Table 2.7. Spearman’s rho(non-parametric) correlations among primary study variables 

Study variables 1 2 3 4 5 6 7 8 9 10 

1. Confidence a - -.199** -.339** .125** .703** .031 .050 .016 .007 -.039 

2. Complacency a -.199** - .650** -.008 -.510** -.261** -.172** -.180** -.227** .270** 

3. Constraints a -.339** .650** - -.260** -.507** -.330** -.232** -.269** -.279** .312** 

4. Calculation a .125** -.008 -.260** - .192** .083 .185** .055 -.021 -.183** 

5. Collective Responsibility a .703** -.510** -.507** .192** - .213** .099* .186** .171** -.210** 

6. Psychological flexibility b .031 -.261** -.330** .083 .213** - .557** .823** .781** -.741** 

7. Valued Action c .050 -.172** -.232** .185** .099* .557** - .270** .122* -.520** 

8. Behavioural Awareness b .016 -.180** -.269** .055 .186** .823** .270** - .569** -.611** 

9. Openness to experience b .007 -.227** -.279** -.021 .171** .781** .122* .569** - -.510** 

10. Psychological distress c -.039 .270** .312** -.183** -.210** -.741** -.520** -.611** -.510** - 

**p<.01, *p<.05, a5C subscale scores, bCompACT-8 total score, bCompACT-8 subscale scores, cCORE-OM scores 
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Regression analyses exploring how much of the variance in vaccine 

attitudes is explained by PF and PD (H1).   

The model predicted 7.5% of the variance in complacency (r2= .075, F (2, 431) = 

17.56, p = <.001) (Table 2.8) in the expected directions. PF significantly uniquely 

explained 0.85% of the variance and PD explained 1.25% of the variance supporting 

the hypothesis.  

The model predicted 12.6% of the variance in constraints (r2=.126, F (2, 431) = 

30.99, p<.001). PF uniquely contributed 4.08% of the variance. There was no unique 

contribution of PD, but the results were in the expected directions.  

The model contributed to 2.1% of the variance in calculation, with 1.59% being 

uniquely explained by PD in the expected direction.  

Finally, 3.5% of the variance in collective responsibility was explained by the model 

(r2= .035, F (2, 431) = 7.75, p<.001), however neither PD nor PF significantly uniquely 

explained the variance. The direction of the relationship between PF and collective 

responsibility was as expected, PD was in the opposite direction.  

The hypothesis was partially supported with the model predicting the variance in 

all the anticipated variables, except confidence. The model varied in predictive validity, 

with varying unique contributions of PF and PD. The relationships between the 

variables were as expected except for confidence.  
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Table 2.8. Multiple Linear Regression Coefficients 

 

Predictor variables 

Unstandardized 

Coefficients 

Standardize

d 

Coefficients t Sig. 

Correlations Collinearity Statistics 

Dependent variable B Std. Error Beta Zero-order Partial Part Tolerance VIF 

Confidence a (Constant) 17.040 1.787  9.534 .000      

 Psychological flexibility b -.038 .046 -.057 -.821 .412 -.060 -.040 -.039 .477 2.098 

 Psychological distress c .003 .048 .004 .063 .950 .046 .003 .003 .477 2.098 

Complacency a (Constant) 12.581 1.669  7.538 .000      

 Psychological flexibility b -.086 .043 -.134 -1.991 .047* -.251 -.095 -.092 .477 2.098 

 Psychological distress c .109 .045 .162 2.413 .016* .259 .115 .112 .477 2.098 

Constraints a (Constant) 13.580 1.672  8.124 .000      

 Psychological flexibility b -.194 .043 -.293 -4.484 .000** -.350 -.211 -.202 .477 2.098 

 Psychological distress c .055 .045 .080 1.223 .222 .291 .059 .055 .477 2.098 
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Calculation a (Constant) 18.436 1.298  14.207 .000      

 Psychological flexibility b -.030 .034 -.061 -.883 .378 .071 -.042 -.042 .477 2.098 

 Psychological distress c -.092 .035 -.182 -2.640 .009* -.138 -.126 -.126 .477 2.098 

            

Collective Responsibility 

a 

(Constant) 
14.289 1.634  8.743 .000      

 Psychological flexibility b .063 .042 .101 1.478 .140 .173 .071 .070 .477 2.098 

 Psychological distress c -.064 .044 -.099 -1.450 .148 -.173 -.070 -.069 .477 2.098 

Psychological flexibility b  (Constant) 31.603 .933  33.869 .000      

 Psychological distress c -.695 .032 -.723 -21.780 .000** -.723 -.723 -.723 1.000 1.000 

*p<.05, **p<.001, a5C subscale scores, bCompACT-8 total score, cCORE-OM scores 
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Regression analyses exploring the relationship between PF and PD 

(H2) 

The multiple linear regression indicated that 52.3% of the variance in PD was 

significantly predicted by PF (r2= .523, F (1, 432) = 474.35, p<.001), therefore H2 

was supported (Table 2.8). 

Regression analyses exploring how much of the variance in vaccine 

take-up is predicted by PF, PD and vaccine attitudes (H3). 

A binary logistic regression explored how much of the variance in vaccine take-up 

was predicted by the 5C scale, PF and PD scores (Table 2.9). The binary dependent 

variables were unvaccinated (zero doses, n = 45) and vaccinated participants (one or 

more reported doses, n = 389). The independent variables were the 5C subscales, 

CompACT-8, and the CORE-OM. The results are not as predicted except in vaccine 

confidence for some groups. No other subscale on the 5C significantly predicted the 

variance vaccine take-up. Vaccinated participants were less PF than unvaccinated 

participants, and PD did not predict the variance in vaccine take-up. 
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Table 2.9. Binary logistic regression output exploring the variance predicted by the 5C, CompACT-8, & CORE-OM when 
comparing vaccinated to unvaccinated participants  

 B S.E. Wald df Sig. Exp(B) 

Confidence a .097 .045 4.549 1 .033 1.102 

Complacency a .048 .053 .836 1 .361 1.049 

Constraints a .072 .053 1.816 1 .178 1.075 

Calculation a .015 .048 .095 1 .758 1.015 

Collective Responsibility a -.036 .061 .343 1 .558 .965 

Psychological flexibility b -.069 .031 4.826 1 .028 .933 

Psychological distress c -.010 .036 .076 1 .782 .990 

Constant 2.118 1.813 1.365 1 .243 8.312 

a. Variable(s) entered on step 1: 5C Confidence a, 5C Complacency a, 5C Constraints a, 5C Calculation a, 5C Collective Responsibility a, CompACT-8 

Total b, CORE Total c. 
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A multinomial regression was conducted where the dependent variables were the 

number of vaccines received (zero doses, one dose, two doses, three doses, four plus 

doses). The reference category was zero vaccines. The predictor variables were the 

5C scale, CompACT-8, and the CORE-OM (Table 2.10).  

Compared to unvaccinated participants, individuals with one or four plus doses 

were significantly more confident in vaccines. Individuals with one dose reported more 

constraints than unvaccinated participants. No other 5C constructs predicted the 

variance in the number of vaccines received. Individuals with one, two or three doses 

were significantly less PF than unvaccinated participants.  
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Table 2.10. Multinomial regression analysis investigating differences between vaccine groups following parallel lines assumption 
not being met. 

Vaccine Status B Std. Error Wald df Sig. Exp(B) 

95% Confidence Interval for 

Exp(B) 

Lower Bound Upper Bound 

1 dose Intercept 1.773 2.724 .424 1 .515    

Confidence .217 .081 7.195 1 .007* 1.242 1.060 1.456 

Complacency -.082 .076 1.178 1 .278 .921 .794 1.069 

Constraints .185 .074 6.279 1 .012* 1.203 1.041 1.390 

Calculation .081 .074 1.190 1 .275 1.085 .937 1.255 

Collective Responsibility -.142 .094 2.263 1 .133 .868 .721 1.044 

Psychological flexibility -.145 .051 8.091 1 .004** .865 .783 .956 

Psychological distress -.094 .054 2.993 1 .084 .910 .818 1.013 

2 doses Intercept 1.774 2.142 .686 1 .407    

Confidence .092 .056 2.769 1 .096 1.097 .984 1.223 

Complacency .080 .062 1.696 1 .193 1.083 .960 1.222 

Constraints .072 .060 1.401 1 .237 1.074 .954 1.209 

Calculation .015 .057 .071 1 .789 1.015 .907 1.136 

Collective Responsibility -.046 .072 .410 1 .522 .955 .829 1.100 

Psychological flexibility -.114 .040 8.272 1 .004** .892 .826 .964 

Psychological distress -.008 .042 .035 1 .851 .992 .914 1.077 
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3 doses Intercept 2.006 1.938 1.071 1 .301    

Confidence .061 .049 1.575 1 .210 1.063 .966 1.170 

Complacency .044 .056 .628 1 .428 1.045 .937 1.166 

Constraints .066 .056 1.379 1 .240 1.068 .957 1.193 

Calculation .006 .051 .014 1 .907 1.006 .911 1.111 

Collective Responsibility .000 .065 .000 1 .996 1.000 .880 1.137 

Psychological flexibility -.075 .034 4.778 1 .029* .928 .868 .992 

Psychological distress -.043 .039 1.199 1 .274 .958 .888 1.034 

 

4+ doses Intercept -1.932 2.134 .819 1 .365    

Confidence .140 .056 6.171 1 .013* 1.150 1.030 1.285 

Complacency .066 .061 1.186 1 .276 1.068 .948 1.204 

Constraints .049 .061 .636 1 .425 1.050 .932 1.183 

Calculation .008 .055 .020 1 .886 1.008 .904 1.124 

Collective Responsibility -.069 .072 .919 1 .338 .933 .811 1.075 

Psychological flexibility -.010 .037 .068 1 .795 .990 .921 1.065 

Psychological distress .058 .041 1.985 1 .159 1.060 .978 1.148 

a. The reference category is: 0 vaccines. 

*p<.05, **p<.005 
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DISCUSSION 

This study investigated the relationships between PF, PD, vaccine attitudes and 

vaccine take-up. The study aimed to understand the predictive validity of each variable 

on vaccine attitudes and take-up.  

Vaccine attitudes  

The results confirmed an association between PIF and PD (H2), supporting 

previous literature (Crasta et al., 2020; Daks et al., 2020; Dawson & Golijani-

Moghaddam, 2020; Francis et al., 2016; Kroska et al., 2020; Mallett et al., 2021; 

McCracken et al., 2021; Pakenham et al., 2020; Peltz et al., 2020; Smith et al., 2020; 

Strosahl et al., 2012). PIF individuals may cope with PD by acting in ways that are 

incongruent with their emotions, or supressing negative feelings which could amplify 

or reinforce their distress (Bardeen et al., 2013; Bonanno et al., 2004; Burton & 

Bonanno, 2016; Chawla & Ostafin, 2007; Cheng, 2001; Hayes et al., 1996; Karekla & 

Panayiotou, 2011; Kashdan et al., 2006; Kashdan & Rottenberg, 2010b; Nielsen et al., 

2016). This is supported by the findings that PIF and high PD is associated with more 

reporting of constraints, and less reporting of personal and collective need for 

vaccination (partially supporting H1). Reporting less personal and collective need for 

vaccines may reflect attempts to avoid distress about the pandemic and/or the barriers 

preventing individuals from vaccination.  
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PD was also associated with lower calculation (partially supporting H1), indicating 

distress is associated with less information searching. PF and PD are distinct 

concepts. Coping with distress involved employing various strategies, including 

avoidance (Dawson & Golijani-Moghaddam, 2020). The relationship between PIF and 

distress only occurs when coping strategies reinforce or perpetuate distress. 

Distressed individuals avoiding information about COVID-19 vaccines could be 

protecting themselves from further distress, indicating PF, as individuals are aligning 

their actions with their thoughts and feelings (Dawson & Golijani-Moghaddam, 2020). 

Future research should consider if the observed relationships between PF, PD and the 

5C constructs is moderated/mediated by coping. 

Contrary to the hypothesis and prior literature, PF and PD were not associated with 

confidence in COVID-19 vaccines. Vaccine hesitancy is complex, and the unique 

context of the pandemic may have influenced these findings (Dubé et al., 2013; 

Goldenberg, 2021). The rapid development and extensive discussion surrounding the 

COVID-19 vaccine may have uniquely affected the public’s confidence in the vaccines. 

Vaccine take-up 

Confidence in vaccines was associated with vaccine take-up in those with one or 

four plus doses. However, this relationship was not consistently observed across all 

doses, contrary to previous research (Betsch et al., 2018; Ghazy et al., 2021; Hossain 

et al., 2021; MacDonald, 2015).  Moreover, none of the other 5C subscales were 

associated with vaccine take-up. The 5C scale’s ability to predict variance in vaccine 

take-up varies across vaccines (Betsch et al., 2018), and previous research identified 
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only three constructs (confidence, collective responsibility, and calculation) were 

associated with COVID-19 vaccine take-up (Barello et al., 2023). If the 5C scale is 

used in future COVID-19 vaccine research, it is important to consider that there can 

be differences in the 5C variables associated with vaccine take-up. Further research 

may be necessary to understand this.  

Unexpectedly, individuals who received one, two, or three doses of the COVID-19 

vaccines were less PF than unvaccinated participants (H3). Additionally, individuals 

who received additional doses (four plus) did not differ in PF to unvaccinated 

participants. However, PF only predicted relatively small amounts of variance in 

vaccine take-up associated with, meaning that future research aiming to understand 

why individuals accept/refuse COVID-19 vaccines may need to consider variables 

other than PF.  

Conspiracy beliefs is one variable that impacts PF, and vaccine 

hesitancy/acceptance in several vaccines and populations (Allington et al., 2023; 

Farhart et al., 2022; Hornsey et al., 2018; Jennings et al., 2021; Karekla & Panayiotou, 

2011; Kashdan et al., 2006; Ognyanova et al., 2021; Swami et al., 2014; van Prooijen 

& Douglas, 2018; Vitriol & Marsh, 2021; Zhang et al., 2021). Conspiratorial beliefs are 

thought to provide a sense of control or meaning (Newheiser et al., 2011) or an outlet 

for intense negative emotions (Abalakina‐Paap et al., 1999) which can be viewed as 

coping strategies aimed to control or reduce distress (Karekla & Panayiotou, 2011; 

Kashdan et al., 2006). PF mediates the relationship between conspiracy beliefs and 

vaccine hesitancy (Constantinou et al., 2021), suggesting PF is protective. This may 

explain why unvaccinated participants more PF were, as individuals who believe 
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COVID-19 vaccines are dangerous are acting in accordance with their values, 

thoughts, and feelings by refusing vaccines. 

During the pandemic, individuals with stronger conspiracy theory beliefs showed 

lower adherence to government restrictions and public health measures (Constantinou 

et al., 2020). This may have impacted the PD findings as these individuals experienced 

less isolation and distress related to restrictions in the short-term. However, in the 

longer-term, belief in conspiracy theories is associated with anxiety, higher stress, 

uncertainty, and feeling out of control/powerless (Bruder et al., 2013; Marchlewska et 

al., 2018; Radnitz & Underwood, 2017; Swami et al., 2016; Zarefsky, 2014). 

Incorporating a measure of conspiracy beliefs could have improved our understanding 

of the impact of these beliefs on COVID-19 vaccine hesitancy, PF and PD.   

The unexpected association between PF and vaccine take-up could also be due 

to this study measuring real vaccine take-up, compared to previous studies using 

hypothetical vaccine decisions, different vaccines, and/or being conducted before 

COVID-19 vaccines were available (Barello et al., 2023; Ghazy et al., 2021; Hossain 

et al., 2021; Kwok et al., 2021). Attitudes and behaviour towards hypothetical or novel 

vaccines are likely to be different to attitudes/behaviour towards an established 

vaccine. Additionally, the exceptional circumstances and rapid development of the 

COVID-19 vaccines will have uniquely affected participants attitudes and acceptance 

(Dror et al., 2020; Fadda et al., 2020).  
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The findings may also reflect the timing of the research, as data were collected two 

years into the pandemic and most responses were collected during summer (2022), 

when restrictions were lower than in the winter (Cabinet Office, 2022). The timing of 

the research means many participants will have experienced COVID-19 infection or 

would have known people who had been infected (UK Government, 2023), which may 

have influenced their motivation to receive the vaccines. Individuals who received at 

least one dose of the COVID-19 vaccine may have felt it was necessary at the time 

they received it. However, this perception of necessity may conflict with their current 

values and risk perceptions. They may experience less PF as socialising and activities 

resume, as this is incongruent with their earlier cautious approach. To cope with this 

conflict individuals may adopt coping strategies such as perceiving COVID-19 as less 

severe and reporting more barriers to vaccination. The avoidant strategies may be 

effective in reducing distress and explaining why PD was not associated with vaccine 

take-up in this context.  

There is also likely to have been individual differences in vaccine 

attitudes/acceptance depending on when the vaccine was offered. Clinically 

vulnerable people and healthcare staff were offered COVID-19 vaccines first (NHS 

England, 2023), meaning some participants will have had differing 

experiences/information about the vaccines at the time of their decision.   

The unexpected relationship between PF and vaccine take-up could also have 

been impacted by the CompACT-8 lacking temporal/context cues (Hayes et al., 2012; 

Sudman et al., 1996). Measures that do not explicitly cue respondents to a situational 

context assume that the concept being measured is a fixed trait (Gloster et al., 2021), 



Sarah Howey | DClinPsy Thesis Submission 

 

 

Page 129 of 219 

 

whereas PF can fluctuate. Whether participants consider themselves across their 

lifespan, or within certain timeframes is beyond the researchers’ control, affecting the 

validity of the measure (Fernandez-Ballesteros, 2004; Menon, 1994; Ong et al., 2019; 

Walentynowicz et al., 2018). Participants’ responses on the CompACT-8, which 

assess their ability to engage in meaningful activities, act according to their values, 

and avoid negative experiences, may have been influenced by their compliance with 

mandatory self-isolation and compulsory mask wearing rules that were still in place in 

January 2022, six months before data collection (UK, 2021a, 2021b).  

The CORE-OM assessing feelings over the last week may explain why the PD 

findings were not as predicted. The mean PD score for the sample was relatively low 

and may be reduced compared to the pandemic’s peak or when participants made 

their initial vaccine decisions. The emotions caused by the pandemic will have also 

varied significantly over time (Bakshi et al., 2021; Davillas & Jones, 2020; Killgore et 

al., 2020; McGinty et al., 2020; Nicola et al., 2020; Reger et al., 2020; Rossell et al., 

2021; Serafini et al., 2020; Tindle et al., 2022; Zhang et al., 2020). Using additional 

measures of distress, such as Generalised Anxiety Disorder Scale (GADS-7) (Spitzer 

et al., 2006) and Beck Depression Inventory-Second Edition (BDI-II) (Beck et al., 1987) 

would have allowed the researchers to distinguish between distinct types of distress 

and potentially strengthened the findings.  
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Limitations & areas for future research 

The present findings should be considered alongside the study’s limitations. A 

larger sample size in all vaccine dose groups would have increased the statistical 

power. Furthermore, since the researchers had no control over where social media 

adverts were displayed, participants from other countries may have participated. The 

reliance on self-reported information raises concerns about response reliability. 

COVID-19 vaccine hesitancy is a complex and emotional charged issue, and 

participants who delay or refuse vaccines are may have experienced judgement and 

negative reactions, potentially influencing their responses. The study was cross-

sectional, therefore cause and effect cannot be examined and relationships between 

variables can be bidirectional. Additionally, replacing the ordinal regression with the 

multinomial regressions due to the violation of the test of parallel lines assumption is 

a limitation, as changing variables from ordinal to nominal reduces the nuance in the 

data.  

Caution is needed when interpreting the results due to the everchanging pandemic 

context and fluctuating restrictions. The findings should be considered specific to the 

given context. Moreover, the predictive validity of the 5C scale has been shown to vary 

depending on the vaccine being considered (Betsch et al., 2018), indicating the need 

for further research on its applicability to different vaccines. 

Participants chronic health problems and their perception of the risks for others 

was not assessed, which could have provided valuable insights into their vaccine 

attitudes/behaviour as risk perceptions influence vaccine take-up (Apanovitch et al., 
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2003; Gallagher et al., 2011; Rothman & Salovey, 1997). The number of doses 

participants were offered was also not measured. The results must be tentatively 

considered as these factors could impact the validity of the conclusions about 

participants in different dose categories.   

Implications  

The finding that confidence was the only variable associated with vaccine take-up 

means that public health strategists need to consider how they foster confidence in 

COVID-19 vaccines. The way public health messages are written has been shown to 

impact decision making for a variety of behaviours, including vaccination (Abhyankar 

et al., 2008; Detweiler et al., 1999; Kahneman, 2011; Kahneman & Tversky, 1979; Kim 

et al., 2020; Nan, 2012a, 2012b; Quick & Bates, 2010; Rivers et al., 2005; Toll et al., 

2007; Tversky & Kahneman, 1981; Xiao & Borah, 2021). Public health strategists 

should consider the current study alongside these findings to produce effective 

vaccination campaigns.  

In addition to how messages are framed, there is evidence that the source 

presenting a health message can moderate the effects on decision making (Chaiken, 

1980; Chen et al., 2018; De Meulenaer et al., 2018; Eastin, 2001; Erku et al., 2021; 

Hancher-Rauch et al., 2019; Huang & Sundar, 2022; Kumkale et al., 2010; Phua et 

al., 2018). The credibility of the source, and perceptions of trustworthiness has also 

been found to impact behaviour (Avery, 2010; Dong, 2015; Hovland & Weiss, 1951; 

Jucks & Thon, 2017; Major & Coleman, 2012). Additionally, public health messages 

regarding COVID-19 vaccinations should account for distressed individuals engaging 
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in less deliberation, therefore their messages need to be strategically targeted, so they 

are easy to access and digest (e.g., via credible sources on social media/television 

advertising). These findings, alongside the current research could aid policy makers 

in designing effective messages, that encourage vaccination by boosting confidence 

in COVID-19 vaccines and using targeted messages from credible sources that reduce 

the need for deliberative decision making.  

This study highlighted that PIF is associated with vaccine take-up in some cases, 

along with lower perceptions of personal and collective need for vaccination and more 

constraints. Future research is needed to understand why some individuals are 

refusing COVID-19 vaccines. Developing messages that emphasise the personal and 

collective benefits of COVID-19 vaccines may encourage individuals who have 

accepted some but not all the recommended doses. Additionally, vaccination 

campaigns should focus on improving accessibility to information and vaccines, 

particularly for individuals expressing more barriers to vaccination.  
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APPENDIX A – SEARCH TERMS 

Search terms by database 

OVID 

(Immunization OR Immunisation OR Vaccin* OR shot OR shots OR Jab OR jabs OR 

Injections OR Inject* OR Immun* OR Inoculat*) adj3 ("vaccine hesitancy" OR Hesitan* 

OR Reluctan* OR Ambival* OR Uncertain* OR Resist* or Unwill* OR Refus* OR 

Undecid* OR Concern OR Rate* OR uptake OR take up OR accept* OR willing*) AND 

Coronavirus OR COVID* AND Framing effects OR messag* fram* OR (gain* adj3 

loss*) OR individual* adj3 collect*) OR framing OR frame OR frames 

CINAHL 

(Immunization OR Immunisation OR Vaccin* OR shot OR shots OR Jab OR jabs OR 

Injections OR Inject* OR Immun* OR Inoculat*) N3 ("vaccine hesitancy" OR Hesitan* 

OR Reluctan* OR Ambival* OR Uncertain* OR Resist* or Unwill* OR Refus* OR 

Undecid* OR Concern OR Rate* OR uptake OR “take up” OR accept* OR willing*) 

AND (Coronavirus OR COVID*) AND (Framing effect* OR messag* fram* OR gain* 

N3 loss* OR individual* N3 collect* OR framing OR frame OR frames) 
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Scopus 

(Immunization OR Immunisation OR Vaccin* OR shot OR shots OR Jab OR jabs OR 

Injections OR Inject* OR Immun* OR Inoculat*) W/3 ("vaccine hesitancy" OR Hesitan* 

OR Reluctan* OR Ambival* OR Uncertain* OR Resist* or Unwill* OR Refus* OR 

Undecid* OR Concern OR Rate* OR uptake OR “take up” OR accept* OR willing*) 

AND (Coronavirus OR COVID*) AND (“Framing effect*” OR “messag* fram*” OR gain* 

W/3 loss* OR individual* N3 collect* OR framing OR frame OR frames) 

Web of Science 

Immunization OR Immunisation OR Vaccin* OR shot OR shots OR Jab OR jabs OR 

Injections OR Inject* OR Immun* OR Inoculat*) Near/3 ("vaccine hesitancy" OR 

Hesitan* OR Reluctan* OR Ambival* OR Uncertain* OR Resist* or Unwill* OR Refus* 

OR Undecid* OR Concern OR Rate* OR uptake OR “take up” OR accept* OR willing*) 

AND (Coronavirus OR COVID*) AND (“Framing effect*” OR “messag* fram*” OR gain* 

Near/3 loss* OR individual* Near/3 collect* OR framing OR frame OR frames) 
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ProQuest 

noft((immunization OR immunisation OR vaccin* OR shot OR shots OR jab OR jabs 

OR injections OR inject* OR immun* OR inoculat*) NEAR/3 ("vaccine hesitancy" OR 

hesitan* OR reluctan* OR ambival* OR uncertain* OR resist* OR unwill* OR refus* 

OR undecid* OR concern OR rate* OR uptake OR "take up" OR accept* OR willing*)) 

AND noft((coronavirus OR covid*)) AND noft(("Framing effect*" OR "messag* fram*" 

OR gain* NEAR/3 loss* OR individual* NEAR/3 collect* OR framing OR frame OR 

frames)) 
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APPENDIX B – QuADS SCORING CRITERIA 
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APPENDIX C – QUALITY RATINGS OF INCLUDED STUDIES 

Paper 

Item on QuADS Total score 

(Maximum = 

39) 1 2 3 4 5 6 7 8 9 10 11 12 13 

Betta, Castellini, Acampora & Barello (2022) 2 2 3 1 2 2 3 3 3 0 3 0 2 26 

Borah (2022) 3 3 3 3 3 2 2 3 3 0 3 0 3 31 

Borah, Hwang, & Hsu (2021) 3 3 3 3 3 2 2 3 3 0 3 0 2 30 

Chen, Dai, Xia, & Zhou (2021) 3 3 2 3 2 1 1 2 3 0 3 0 2 25 

Diament, Kaya & Magenehim (2022) 1 2 1 3 3 0 1 2 3 3 3 0 2 24 

Gong, Tang & Li (2021) 3 3 3 3 2 1 1 3 3 0 3 0 2 27 

Green, et al. (2022) 2 1 2 3 2 0 1 3 1 0 0 0 0 15 

Hines (2022) 3 3 3 3 1 2 2 3 2 0 2 0 2 26 

Hing, et al. (2022) 1 1 2 3 3 2 2 3 2 3 3 0 2 27 

Jin, Raza, Yousaf, Zaman & Siang (2021) 3 3 2 3 1 2 2 3 3 2 3 0 3 30 

Li, Tang & Gong (2022) 3 3 3 3 2 0 2 3 3 0 3 0 2 27 
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Masiero, et al. (2022) 3 2 1 3 1 2 2 2 2 0 3 0 2 23 

Prakash, Nathan, Kini & Victor (2022) 3 3 3 3 3 2 3 2 3 3 3 0 2 32 

Reinhardt & Rossmann (2021) 3 3 1 3 3 2 2 3 3 0 3 0 3 29 

Strickland, et al. (2021) 2 1 3 3 2 0 1 2 1 0 3 0 2 20 
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APPENDIX D –MESSAGE STIMULI 

Message framing description and definition 

Author Year of 

publication 

Message framing description Message 

framing 

definition 

Betta, et 

al.  

2022 (Personal health risks vs collective health 

risks vs economic costs) x (virologist vs 

influencer) (Below table for full details). 

EMF & ST 

Borah  2022 (Gain vs loss-frame) x (individual vs 

collective frame) x control  

Getting vaccinated will decrease your 

chances of contracting coronavirus (gain-

frame)  

Not getting vaccinated will increase your 

chances of contracting coronavirus (loss-

frame)  

Thinking about your health is important. 

This precaution could save your life 

(individual frame) 

Thinking about your community’s health is 

important. This precaution will save your 

community (collective frame) 

EQF & EMF 

  



Sarah Howey | DClinPsy Thesis Submission 

 

 

Page 170 of 219 

 

Borah, et 

al. 

2021 (Gain vs loss-frame) x (individual vs 

collective frame) x control  

Getting vaccinated will decrease your 

chances of contracting coronavirus (gain-

frame)  

Not getting vaccinated will increase your 

chances of contracting coronavirus (loss-

frame)  

Thinking about your health is important. This 

precaution could save your life (individual 

frame) 

Thinking about your community’s health is 

important. This precaution will save your 

community (collective frame) 

EQF & EMF 

Chen, et 

al. 

2021 By [not] getting vaccinated, people will be 

[un]able to protect themselves from a 

potentially deadly infection. If you are [fail to 

get] vaccinated against the virus, you can 

[not] decrease your risk of getting infected 

(Gain vs [loss]) x (certainty of vaccine 

effectiveness [80% effective] vs uncertainty 

[20% effective]) x (number format [86 out of 

108; 22 out of 108] vs percentage 

[80%:20%) 

EQF & EMF 

 

Diament, 

et al. 

2022 Pro vaccine message (control) vs photo 

demonstrations (Black nurse receiving 

vaccine vs Dr Fauci) vs political source text 

EMF & ST 
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endorsement (President Biden vs President 

Trump vs Dr Fauci) vs Food & Drug 

Administration (FDA) text endorsement vs 

Economic impact. (Below table for full 

details). 
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Gong, et 

al. 

2021 Gain vs loss vs altruism (collective benefits) 

vs control 

Getting a COVID-19 vaccine can make you 

produce strong antibodies against COVID-19 

so that you will not be infected with COVID-

19 (gain)  

If you do not get a COVID-19 vaccine, you 

will not produce antibodies against COVID-

19. Therefore, you have high probability to 

get infected with COVID-19 when you 

accidentally come into contact with the virus 

(loss) 

As some people (such as elderly and 

children) cannot be vaccinated yet, you need 

to get vaccinated to promote the formation of 

herd immunity in your community, thereby 

reducing their possibility of infecting with 

COVID-19” (altruism) 

EQF & EMF 

Green, et 

al.  

2022 Control  

Patriotism frame: “many argue that it is a 

matter of patriotism and doing what is right for 

the country. With that in mind, how likely are 

you to get vaccinated?” 

Individual frame: “many argue that it is a 

matter of preventing harm to yourself and 

others. With that in mind, how likely are you 

to get vaccinated?” 

EMF & ST 
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Descriptive norm: “if you learned that most 

people you know said they were likely to take 

the vaccine, what would you think? How likely 

would you be to get vaccinated?”  

Scientist endorsement: “if you learned that 

most scientists recommend taking the 

vaccine, what would you think? How likely 

would you be to get vaccinated? 

Personal doctor endorsement: “if you learned 

that your personal physician recommended 

taking the vaccine, what would you think? 

How likely would you be to get vaccinated?” 

 

Hines  2022 (Gain vs loss) x (Centre for Disease Control 

vs Celebrity) 

Gain vs [loss]: “1) [not] getting the vaccine 

can help you reduce your risk of contracting 

the virus and limiting the spread of the virus. 

2) If you decide [not] to get the vaccine you 

can shop at some stores without wearing a 

mask. 3) If you get vaccinated you can attend 

events and fly without getting tested all the 

time [not getting the vaccine requires you to 

get tested all the time if you want to attend a 

concert of fly].” 

EQF & ST 

Hing, et al. 2022 1. Descriptive norm (70%): Around 70% of 

Malaysians said that they will get the COVID-

19 vaccine.  

EQF, EMF & 

ST 
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2. Descriptive norm: The COVID-19 vaccine 

was tested with thousands of people, 

including the elderly, and people with existing 

health conditions. Now, millions of people 

worldwide have received it. When it’s your 

turn, you can be confident that it is safe and 

effective.  

3. Government official and health authority, 

and descriptive norm (HCW): Malaysia’s 

Health Director General, Dr Noor Hisham 

Abdullah, and 9 out of 10 healthcare workers 

in Malaysia have received the COVID-19 

vaccine. They recommend that you get it too.  

4. Negative attribute (loss) framing: Only 4 

out of 100 people who received the COVID-

19 vaccine experienced side effects.  

5. Positive attribute (gain) framing: 96 out of 

100 people who received the COVID-19 

vaccine did not experience any side effects.  

6. Risky choice framing (safety): There are 0 

deaths caused by the COVID-19 vaccines. 

On the other hand, over 1400 people have 

died due to COVID-19 infections.  

7. Risky choice framing (side effects): Only 4 

in 1 million people who received the COVID-

19 vaccine experienced blood clots. On the 

other hand, 200000 in 1 million people 
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infected with COVID-19 experienced blood 

clots.  

8. Control message 

 

Jin, et al. 2021 (Newspaper vs social media) x (safety 

benefits vs fear appraisals) 

Safety benefits: The World Health 

Organisation, scientific community, and 

medical practitioners declared that COVID-

19 vaccines are safe and ensure protection 

against COVID-19 infection. 

Fear appraisals: The COVID-19 pandemic is 

spreading sharply, wear a mask, and get your 

vaccines once available before it’s too late. 

The WHO, the scientific community, and 

medical practitioners declared that COVID-

19 vaccines could protect against deadly 

COVID-19 infection.  

EMF & ST 

Li, et al. 2022 Control vs gain vs loss-frame 

Gain: “getting a COVID-19 vaccine can make 

you produce strong antibodies against 

COVID-19 so that you will not be infected 

with COVID-19,” 

Loss: “if you do not get a COVID-19 vaccine, 

you will not produce antibodies against 

COVID-19. Therefore, you may get infected 

EQF 
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with COVID-19 when you accidentally come 

into contact with the virus.” 

Masiero, 

et al.  

2022 (Gain vs loss) x (frequency vs percentage) 

The gain-framed scenarios were positive and 

highlighted the number of potential lives 

saved, while the loss-framed scenarios were 

negative and highlighted the number of 

potential lives lost.  

 

EQF 

Prakash, 

et al. 

2022 Positive vs negative frame 

Positive: described the vaccines as 80% 

effective and that vaccines save individuals 

and their families from getting the virus. This 

means they will be less anxious and feel safe 

after being vaccinated. 

Negative: described the vaccines as 20% 

effective. Described side effects of the 

vaccine (pain, fatigue, aches). Described 

collective benefits of vaccination being at risk 

of individuals being unwell for a few days. 

Described how individuals and their families 

will be more anxious for not getting 

vaccinated.  

(Below table for full details). 

EMF 

Reinhardt 

& 

Rossmann  

2021 Gain vs loss-frames 

Gain: described benefits of being vaccinated 

(e.g., increased chance of healthy life, 

EQF 
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reduced restrictions, protect for self and 

community) 

Loss: described the above as consequences 

of not being vaccinated (e.g., increased risk 

of ill health, continued restrictions, no 

protection for self or community) 

(Below table for full details). 

Strickland, 

et al.  

2021 Positive safety frame (95% of the scientific 

community declares the vaccine as safe) vs 

negative safety frame (5% of the scientific 

community declares the vaccine unsafe) 

EQF 

EQF = equivalence framing, EMF = emphasis framing, ST = source type 
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Betta et al. (2022) message stimuli. 
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Diament et al. (2022) message stimuli. 
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Prakash et al. (2022) message stimuli. 
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Reinhardt & Rossmann (2021) message stimuli. 
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APPENDIX E – CONSENT FORMS 

University students 

South Wales Doctoral Programme in Clinical Psychology - Consent Form 

I understand that my participation in this project will involve completing a series of 

questionnaires which will require approximately 15-30 minutes of my time. 

 

I am free to withdraw from the study at any time, without penalty. 

 

I am free to discuss my concerns with Dr XXX. 

 

I understand that the information provided by me will be held totally anonymously, so 

that it is impossible to trace this information back to me individually. 

 

I understand that this information may be retained indefinitely. 

 

I understand that once I have submitted my responses it will not be possible to 

withdraw my data as the researchers will not be able to identify my data. 

 

I also understand that at the end of the study I will be provided with additional 

information and feedback about the purpose of the study. 

 

You may print a copy of this consent form for your records. 
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Please confirm that you are eligible to take part by selecting 'Yes' to each of the 

following statements: 

 Yes No 

I am over 18 years old   

I have read and understood the above information   

I understand some of the questions will ask about self-harm and 

suicide 

  

I understand that if I do not wish to answer these questions then 

I am free to omit them 

  

I understand that I do not have to participate in this research 

study and can withdraw at any time, without penalty 

  

 

Please indicate if you are happy to take part in this study based on the information 

provided: 

√ Please tick 

 I am happy to take part 

 I do not wish to take part, and would like to withdraw at this point 
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General Public 

South Wales Doctoral Programme in Clinical Psychology - Consent Form 

I understand that my participation in this project will involve completing a series of 

questionnaires which will require approximately 15-30 minutes of my time.  

 

I am free to withdraw from the study at any time, without penalty.  

 

I am free to discuss my concerns with Dr XXX. 

 

I understand that the information provided by me will be held totally anonymously, so 

that it is impossible to trace this information back to me individually. I understand that 

this information may be retained indefinitely.  

 

I understand that once I have submitted my responses it will not be possible to 

withdraw my data as the researchers will not be able to identify my data.  

 

I understand that providing my personal details is required to be entered into the 

prize draw only and is not in any way connected to the responses provided in the 

questionnaires. I understand that I do not have to provide any personal information, 

however this will mean I will not be entered into the prize draw.  

 

I understand that my personal data will be deleted after the prize draw has taken 

place. I also understand that at the end of the study I will be provided with additional 

information and feedback about the purpose of the study. 

 

You may print a copy of this consent form for your records. 
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Please confirm that you are eligible to take part by selecting 'Yes' to each of the 

following statements: 

 

 Yes No 

I am over 18 years old   

I have read and understood the above information   

I understand some of the questions will ask about self-harm and 

suicide 

  

I understand that if I do not wish to answer these questions then 

I am free to omit them 

  

I understand that I do not have to participate in this research study 

and can withdraw at any time, without penalty 

  

 

Please indicate if you are happy to take part in this study based on the information 

provided: 

√ Please tick 

 I am happy to take part 

 I do not wish to take part, and would like to withdraw at this point 
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APPENDIX F – SURVEY SHARE LOG 

The locations the Qualtrics link to participate in the empirical paper were shared to 

recruit participants. 

Facebook 

Date shared Location 

19th August Personal Facebook account (SH & JS) 

5th August 2022 Group – Survey Exchange / Survey Group 
/ Survey Participants – Dissertation, 
Thesis Survey Exchange 

 Group – Student Survey Exchange 

 Group – Dissertation Survey Exchange 

 Group – Survey Sharing 

  

1st August Group – Anti-Vaccination Group 

Group – AntiVax!! 

Group – Anti-Vax 

 

Survey Circle 

Date shared Location 

5th August Survey Circle 
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Reddit 

Date shared Location 

5th August r/antiVaxxers 

r/psychology research 

r/dissertation support 

r/vaccines 

r/psychology 

r/vaccine narrative 

r/samplesize 

 

Other 

Date shared Location 

2nd August 

 

Shared on articles about COVID-19 

posted on BBC/Guardian/Wales 

Online/Daily Mail/Daily Mirror 

Link sent to staff within an NHS setting 

and asked to circulate. It is difficult to 

ascertain how many people would 

receive this link or how many people it 

would be circulated to. 

Link sent to trainee clinical 

psychologists across 3 cohorts to 

complete / distribute. 

 



Sarah Howey | DClinPsy Thesis Submission 

 

 

Page 188 of 219 

 

APPENDIX G – ADAPTED 5Cs SCALE 

Please evaluate how much you disagree or agree with the following statements.  

1 = strongly disagree, 2 = moderately disagree, 3 = slightly disagree, 4 = neutral, 5 = 

slightly agree, 6 = moderately agree, 7 = strongly agree 

1. I am completely confident that COVID-19 vaccines are safe.  

2. COVID-19 vaccinations are effective. 

3. Regarding COVID-19 vaccines, I am confident that public authorities decide in 

the best interest of the community. 

4. Vaccination is unnecessary because vaccine-preventable diseases are not 

common anymore. 

5. My immune system is so strong, it also protects me against diseases. 

6. Vaccine-preventable diseases are not so severe that I should get vaccinated.  

7. Everyday stress prevents me from getting the COVID-19 vaccinations. 

8. For me, it is inconvenient to receive the COVID-19 vaccinations. 

9. Visiting the doctor’s makes me feel uncomfortable; this keeps me from getting 

the COVID-19 vaccinations. 

10. When I think about getting vaccinated, I weigh benefits and risks to make the 

best decision possible. 

11. For each and every vaccination, I closely consider whether it is useful for me. 

12. It is important for me to fully understand the topic of vaccination, before I get 

the COVID-19 vaccinations. 
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13. When everyone is vaccinated against COVID-19, I don’t have to get vaccinated, 

too. 

14. I get vaccinated because I can also protect people with a weaker immune 

system. 

15. COVID-19 vaccination is a collective action to prevent the spread of disease. 
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APPENDIX H - DEMOGRAPHIC QUESTIONNAIRE 

What is you gender? 

o Male 

o Female 

o Non-binary/third gender 

o Other: Please specify 

o Prefer not to say. 

What is your age? 

o 18-24 

o 25-34 

o 35-44 

o 45-54 

o 55-64 

o 65 and over 

o I’d prefer not to say. 

What is your ethnic group? (Select all that apply) 

o Asian, Asian British, Asian English, Asian Scottish or Asian Welsh 

o Bangladeshi 

o Indian 

o Pakistani 

o Any other Asian background – please specify: 

o Black, Black British, Black English, Black Scottish, or Black Welsh 

o African 

o Caribbean 

o Any other Black background – please specify: 

o Mixed 

o White & Asian 
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o White & Black African 

o White & Black Caribbean 

o Any other Mixed background – please specify: 

o White 

o British – English 

o British – Scottish 

o British – Welsh 

o Any other White background – please specify: 

o Chinese/Middle Eastern/Other ethnic background 

o Chinese 

o Middle Eastern/North African 

o Any other background – please specify: 

o Prefer not to say. 

Are you currently studying at Cardiff University? 

o Yes 

o No 

Are you an undergraduate or a postgraduate student at Cardiff University? 

o Undergraduate 

o Postgraduate 

o Prefer not to say. 

Have you received a Covid-19 Vaccination? 

o Yes 

o No 

Please choose the option that best applies to you: 

o I have received the first dose of a Covid-19 vaccine. 

o I have received the second dose of a Covid-19 vaccine. 

o I have received a third dose of a Covid-19 vaccine. 
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o I have received any additional booster doses that have been offered. 
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APPENDIX I – COMPACT-8 
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APPENDIX J – CORE-OM 
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APPENDIX K – ETHICAL APPROVAL 

From: psychethics   

Sent: Tuesday, July 5, 2022, 3:14 PM 

To:  

Cc:  

Subject: Ethics Feedback - EC.22.06.14.6582R2 

Dear, 

The Ethics Committee has considered your revised PG project proposal: The psychological 
influences of vaccine hesitancy (EC.22.06.14.6582R).  

Your revised project proposal has received a Favourable Opinion based on the information 
described in the proforma and supporting documentation. 
  
Conditions of the favourable opinion 
The favourable opinion is subject to the following conditions being met: 
  

• You must retain a copy of this decision letter with your Research records. 

• Please note that if any changes are made to the above project, then you must notify 
the Ethics Committee. 

• Please use the EC reference number on all future correspondence. 

• The Committee must be informed of any unexpected ethical issues or unexpected 
adverse events that arise during the research project.  

• The Committee must be informed when your research project has ended.  This 
notification should be made to [EMAIL] within three months of research project 
completion. 

  
The Committee reminds you that it is your responsibility to conduct your research 
project to the highest ethical standards and to keep all ethical issues arising from 
your research project under regular review.   
  
You are expected to comply with Cardiff University’s policies, procedures and 
guidance at all times, including, but not limited to, its Policy on the Ethical Conduct of 
Research involving Human Participants, Human Material or Human Data and our 
Research Integrity and Governance Code of Practice. 
 

Kind regards, 

School of Psychology Research Ethics Committee 
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APPENDIX L – INFORMATION SHEET 

 

PARTICIPANT INFORMATION SHEET  

 

THE PSYCHOLOGICAL INFLUENCES OF VACCINE HESITANCY 

 

You are being invited to take part in a research project.  Before you decide whether or 

not to take part, it is important for you to understand why the research is being 

undertaken and what it will involve.  Please take time to read the following information 

carefully and discuss it with others, if you wish.   

 

Thank you for reading this. 

 

1. What is the purpose of this research project? 

We would like you to take part in a study that aims to understand more about why 

some people are hesitant about taking vaccines.  

2. Who can take part? 

We are interested in learning about what may influence people’s decisions to take 

vaccines in the general population who are aged 18+. We think everyone’s 

experiences are important and would like to hear from people whatever their opinion 

is on COVID-19 vaccines. We are recruiting people that have a) had all COVID-19 

vaccines they have been offered; b) have had some of the COVID-19 vaccines they 

have been offered; c) have not had any COVID-19 vaccines they have been offered. 
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3. What will taking part involve? 

 

The study will involve completing three short questionnaires. We will also ask you 

about whether you have had any COVID-19 vaccines. One questionnaire will ask you 

about feelings of distress and will directly ask you whether you have made plans to 

end your life in the last week.  

 

If you decide to take part, then you will be asked to complete some online 

questionnaires. To thank you for taking part, you will be awarded participation credits 

(relevant only to School of Psychology students), or you will be entered into a prize 

draw for the chance to win one of the following gift cards: 1 x £10 Love2Shop, 1 x £20 

Love2Shop, 1 x £25 Love2Shop.  

 

To enter the prize draw you will be asked to complete an unrelated questionnaire that 

will ask you to provide some personal information (your email address) so that you 

can be contacted if you win. This is to enter you into a prize draw only and the 

information you give will be stored separately to the questionnaire data and it will be 

impossible to link this information with the questionnaire data in any way. This data will 

be deleted once the prize draw has been done once data collection is complete. 

 

4. What are the possible disadvantages of taking part? 

 

Thinking about vaccines and/or the COVID-19 pandemic may evoke strong emotions 

for some people. The questionnaires will ask you directly about whether you have had 

any of the COVID-19 vaccines which some people may not wish to answer. Answering 

questions about distress and plans to end your life may also be difficult to answer. The 

information you provide will be kept anonymously and it will not be possible to identify 

you from the information you provide. This means that we will not be able to offer you 

any support based on the responses you give on the questionnaires. 
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5. Will my taking part in this research project be kept confidential? 

 

All information collected from (or about) you during the research project will be kept 

anonymously and any personal information you provide will be managed in 

accordance with data protection legislation. Please see ‘What will happen to my 

Personal Data?’ (below) for further information.   

 

6. What will happen to my Personal Data?  

 

The personal data you provide for the purpose of the prize draw will be deleted once 

the winners have been selected.  

 

7. What will happen to the results of the research project? 

 

The information you provide as part of this study will be used to inform our 

understanding of the factors that influence vaccine hesitancy. The results will be 

submitted as part of Sarah Howey’s training in Clinical Psychology. The results may 

also be written up and published in a journal and presented to people who work in 

similar research areas. If you wish to receive information about the results of the study, 

please inform Sarah Howey and the results can be shared with you when they are 

available.  

 

8. What if there is a problem? 

 

If you wish to complain or have grounds for concerns about any aspect of the manner 

in which you have been approached or treated during the course of this research, 

please contact Dr James Stroud.  If your complaint is not managed to your satisfaction, 

please contact Dr XX Chair of the ENGIN Research Ethics Committee, via XXXX.  
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If you are harmed by taking part in this research project, there are no special 

compensation arrangements.  If you are harmed due to someone's negligence, you 

may have grounds for legal action, but you may have to pay for it.   

 

9. Do I have to take part? 

 

No, your participation in this research project is entirely voluntary and it is up to you to 

decide whether or not to take part. If you decide to take part, we will discuss the 

research project with you and ask you to sign a consent form. If you decide not to take 

part, you do not have to explain your reasons and it will not affect your legal rights.  

 

You are free to withdraw your consent to participate in the research project at any time, 

without giving a reason, even after signing the consent form.  

 

10. Who is sponsoring this research project? 

 

Cardiff & Vale University Health Board is funding the research and Cardiff University 

is sponsoring the research. 

 

11. Who has reviewed this research project? 

 

This research project has been reviewed and approved by the School of Psychology 

Research Ethics Committee at Cardiff University. 

 

If you have any concerns or complaints about the research, you can contact the School 

of Psychology Research Ethics Committee in writing at: 

 

Secretary to the Research Ethics Committee 

School of Psychology 

Tower Building 

70 Park Place 
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17 

Cardiff 

CF10 3AT 

 

12. Further information and contact details. 

Should you have any questions relating to this research project, you may contact us 

during normal working hours:  

 

Thank you for considering taking part in this research project. If you decide to 

participate, you will be given a copy of the Participant Information Sheet and a 

signed consent form to keep for your records. 

 

  

South Wales Doctoral Programme in 

Clinical Psychology 

Cardiff University 

Tower Building 

Park Place 

Cardiff 

CF10 3AT 

Tel: XXXXX 

Email: XXXXX 

 

Academic Tutor 

South Wales Doctoral Programme in 

Clinical Psychology  

Cardiff University 

Tower Building 

Park Place 

Cardiff 

CF10 3AT 

Tel: XXXXX 

Email: XXXXX 
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APPENDIX M – ORDINAL REGRESSION & TEST OF PARALLEL LINES 

Ordinal regression investigating whether the variance in vaccine take-up is predicted by vaccine attitudes, PF, & PD 
 

 Log 

Odds 

Estimate 

S.E. Wald p 95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

 Confidence a .023 .028 .700 .403 -.031 .078 

Complacency a .044 .028 2.441 .118 -.011 .099 

Constraints a -.019 .026 .520 .471 -.071 .033 

Calculation a -.025 .028 .817 .366 -.079 .029 

Collective Responsibility a .015 .035 .196 .658 -.053 .084 

Psychological flexibility b .048 .030 2.623 .105 -.010 .106 

Valued Action b .063 .043 2.198 .138 -.020 .147 

Behavioural Awareness b -.111 .058 3.698 .054 -.225 .002 

Openness to experience b 0x . . . . . 

Psychological distress c .042 .019 4.739 .029* .004 .080 

 
x This parameter is set to zero because it is redundant. 

*p<.05 
a5C subscale scores, bCompACT-8 total score, bCompACT-8 subscale scores, cCORE-OM scores 
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Test of Parallel Lines assumption violated in ordinal regression model 

Model -2 Log Likelihood Chi-Square df Sig. 

Null Hypothesis 1259.230    

General 1171.998b 87.232c 42 .000 
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APPENDIX N – VACCINE SUBMISSION GUIDELINES 
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