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Abstract 

Purpose – This study aims to examine individual behaviours regarding coronavirus disease-
2019 vaccine brands. 

Design/methodology/approach – Firstly, qualitative research identified the reasons for 
vaccine hesitancy in relation to specific brands using data gathered from 36 semi-
structured interviews and processed with Leximancer software. Secondly, a new 
conceptual model was developed with data from 917 questionnaires and analysed using 
partial least squares-structural equation modelling. The model integrates health treatment 
effectiveness, vaccines’ immediate health benefits and individuals’ hope as antecedents of 
perceived vaccine brand reliability and company reputation and their relationships with 
choice uncertainty. 

Findings – The results reveal that vaccine hesitancy can be linked with individual, group and 
contextual and vaccine brand influences and that brand reliability and company reputation 
antecedents have variable but statistically significant effects on choice uncertainty. 

Practical implications – This research’s contribution lies in its analyses of vaccine 
acceptance and uncertainty from a vaccine brand perspective. The results can guide brand 
management policies implemented by public and private organisations. 

Originality/value – This study contributes to academic literature by filling in two gaps. The first 
was that no prior studies have directly addressed vaccine brands’ impact, whereas the second gap 
was the need for brand management policies that public (e.g. governments and public health 
agencies) and private organisations (e.g. pharmaceutical laboratories) can apply. 

Keywords Coronavirus disease-19 (COVID-19), Vaccine, Individual knowledge, Brand 
reliability, Corporate reputation, Choice uncertainty 

Paper type Research paper 



1. Introduction 

 
The coronavirus disease-2019 (COVID-19) pandemic’s spread prompted a wide range of 
responses from governments worldwide, which had severe consequences at a social and 
economic level (Donthu and Gustafsson, 2020). Common measures included travel restrictions, no 
public gatherings, school closings, emergency investment in health-care facilities, lockdowns and 
other interventions to contain the virus and manage the restrictions’ economic impacts. These 
measures have been described as contingency plans because COVID-19 is expected to be 
contained by pharmaceutical solutions such as vaccines. 

The pandemic has stimulated related research in the fields of consumer behaviour and 
marketing. Various studies have analysed COVID-19’s impact on online purchase behaviours and 
the pandemic’s influence on how businesses create long-term brand equity and deal with rapid 
change and competitiveness within digital channels (Borges et al., 2023; Dubbelink et al., 
2021). Sheth (2020), for instance, analysed the effect of COVID-19 restrictions on consumer 
habits, whereas Kirk and Rifkin (2020) focused on consumers’ coping strategies during the 
pandemic. Williams et al. (2021), in turn, examined the relationship between consumers’ 
vaccine confidence and trust. 

Previous studies have thus focused primarily on consumers’ behaviour towards the 
pandemic and its ramifications. In contrast, the present research concentrated on 
individuals’ uncertainty about which vaccine brand to choose when they have limited 
knowledge about the manufacturers (Fajar et al., 2022; Razai et al., 2021). Many consumers 
worldwide have expressed ambiguous feelings about getting vaccinated as a social duty. 
COVID-19 vaccinations have been promoted as a way to overcome the pandemic crisis more 
quickly (Kieslich, 2018), but individuals are concerned about the consequences of being 
administered new vaccines produced in record time (Chaney and Lee, 2022). 

The current study sought to contribute to the existing literature in two areas. Firstly, the 
analyses conducted identified the main themes associated with both hesitance about and 
acceptance of severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) vaccines. 
Secondly, the research included examining consumers’ behaviours towards specific vaccine 
brands. The proposed model considers the simultaneous impacts of the vaccinations’ 
perceived treatment effectiveness and health benefits and individuals’ hopes (i.e. their 
expectation that, if they get vaccinated, the pandemic will end sooner and normality will return) 
on consumers’ choice uncertainty. These effects are mediated by the vaccines’ brand reliability and 
company reputation. 

Various vaccines against the SARS-CoV-2 were developed to protect populations against 
COVID-19 and approved by the vaccine sector’s regulators in less than 12 months, after 
which these products were immediately distributed in dozens of countries (Shrotri et al., 2021). 
The vaccines went through a rigorous series of studies and tests, but questions have been raised 
about the inoculations’ safety and effectiveness (Neumann-Böhme et al., 2020). Diverse 
initiatives have facilitated international co-operation between pharmaceutical laboratories, 
regulators, policymakers, funders, public health agencies and governments to ensure the 
vaccines are safe and effective. However, around 10% of the general population still considers 
vaccines risky and unnecessary, so these individuals have refused to get vaccinated. 

Hesitancy regarding COVID-19 inoculation can be defined as a refusal, delay or 
acceptance based on doubts about the vaccines’ usefulness and safety once they became 
available (Verger and Dub,e, 2020). A significant number of subpopulations and groups 
around the globe continue to be reluctant to get vaccinated – even in the future – despite the general 
public’s widespread perception of the pandemic as generating significant risks (Verger and 
Dub,e, 2020). As a result, vaccine hesitancy has been listed by the World Health Organization 
(WHO) as one of the ten most significant threats to public health worldwide given that the 
vaccine is widely seen as the “most promising solution for the virus” (Akel et al., 2021). 

COVID-19 vaccine hesitancy can arise from multiple factors that generate fear, anxiety and 



anger, including attempts to affect individuals’ emotions through vaccine-related 
misinformation. Other factors are the speed with which various vaccine brands have been made 
available, the disease’s novelty, questions about safety and effectiveness, the unknown and/or 
short duration of immunity and vaccines’ country of origin (Chou and Budenz, 2020; Jungmann and 
Witthöft, 2020; Lin et al., 2021; Lwin et al., 2020; Reiter et al., 2020). Humans can manage these 
kinds of uncertainty better when they pool their knowledge about an uncertain future as opposed to 
focusing entirely on unpredictable outcomes. Understanding individuals’ vaccine hesitancy more 
fully could thus be important rather than simply making COVID-19 vaccines more easily available 
(Neumann-Böhme et al., 2020). 
Most people have expressed a deep hope that the vaccine is the best solution for the 
pandemic crisis, but few studies have assessed this expectation’s influence on consumer 
behaviour. Some recent investigations have explored how hope in the context of the COVID- 19 
pandemic was linked to protection motivation, behavioural intention (Kim et al., 2022), anxiety, 
stress and well-being (Gallagher et al., 2021; Taylor and Asmundson, 2021). Hope has also 
been examined as a potential resilience factor that can reduce emotional distress (Braun-
Lewensohn et al., 2021; Taylor and Asmundson, 2021). 
However, a review of the literature conducted for the present study revealed that no 
researchers have analysed hope’s effect on vaccine brand reliability and company 
reputation’s role in reducing choice uncertainty. This research thus sought to contribute to the 
existing literature by analysing the reasons for individuals’ uncertainty or hesitancy about 
getting vaccinated due to the variety of brands on offer. The literature review also confirmed 
that uncertainty regarding which vaccine brand to choose has not previously been addressed 
from this perspective. 
More specifically, this study’s novelty consists of a new conceptual model of the 
relationships between COVID-19 vaccine-related dimensions. The variables incorporated 
include individual and social group influences on individuals’ hopefulness and evaluations of the 
vaccines’ treatment effectiveness and health benefits. Other factors considered are vaccine 
brand issues (i.e. brand reliability and company reputation) and contexts’ influence on 
consumers’ choice uncertainty. 
The main goal was to strengthen the academic literature by filling in gaps in the research 
on choice uncertainty’s effect on COVID-19 vaccine-related behaviour. Therefore, this study 
addressed two research questions: 

RQ1. What are the main themes associated with COVID-19 vaccine acceptance and 
hesitancy? 

RQ2. What are the main variables that affect choice uncertainty’s influence on vaccine 
behaviours? 

To this end, two complementary studies were conducted using qualitative and quantitative 
methods, respectively, to achieve the proposed objective. Study one identified the underlying 
reasons for individuals’ acceptance and hesitancy regarding different COVID-19 vaccine 
brands by applying qualitative methods. Study two developed and tested a new conceptual 
model that explains choice uncertainty linked to vaccine brands via treatment effectiveness, 
immediate benefits and individuals’ hope as antecedents of brand reliability and company 



reputation. The second study explored the variables previously identified in the qualitative study 
as associated with the participants who exhibited brand acceptance. 

The proposed model can help vaccine brand managers analyse and improve their 
products’ reliability and reputation. In addition, the results show that, in pandemic situations (e.g. 
influenza pandemics), public health policies must consider not only individual and social  group 
influences and vaccine issues but also vaccine brand variables. 

 
2. Theoretical background and hypotheses 
2.1 Individuals’ vaccine acceptance and hesitancy 
 
Ever since the outbreak of COVID-19, hopes of controlling it have primarily been placed on 
vaccines as the most promising way to control the pandemic (Akel et al., 2021). From a 
public health perspective, vaccination has long been considered an effective approach to 
preventing outbreaks of infectious diseases (Wong et al., 2020). However, COVID-19’s spread 
evidently can only be fully controlled through vaccination if the majority of people get the 
vaccine (Yan et al., 2021). Medium-to-high confidence in vaccines has been shown to be the 
norm, but vaccine hesitancy could undermine immunisation programmes’ long-term success (Larson 
et al., 2015). 

Vaccine hesitancy is influenced by three main factors: confidence, convenience and 
complacency (Larson et al., 2015). Confidence is mainly associated with trust based on the 
perception that vaccines are safe and efficient. Convenience is related to populations’ ease of 
access to vaccines. Complacency is understood as the perception that immunisation and the 
relevant disease’s risks are of minor importance. The SAGE Working Group Model (WHO, 
2014) classifies vaccine hesitancy determinants into three categories: vaccine brands, 
individual and group influences and contextual influences. 

One of the most widely applied theories of health and illness behaviours is the health belief 
model (HBM) (Champion and Skinner, 2008). This model includes variables related to cues to 
action and perceived benefits, barriers and threats (i.e. perceived susceptibility to and severity 
of diseases). The latter factor joins together beliefs about changes in disease susceptibility and 
severity and diseases’ seriousness. 

Perceived benefits are defined as individuals’ positive beliefs about being vaccinated. 
Perceived barriers are described as the conviction that inoculations’ benefits are restricted by 
physical, psychological or financial factors, among others. Finally, cues to action comprise 
information, people and events that guide individuals towards being vaccinated (Champion and 
Skinner, 2008). 

 
2.2 Individual and social group influences on vaccine brands and 
issues 
 
 According to Bettman and Park (1980), product knowledge consists, in this research context, of 
individuals’ vaccine knowledge, expertise in performing vaccine-related tasks and 
familiarity with vaccinations (Yan et al., 2021). Vaccine knowledge can be understood as 
information about the health treatment’s effectiveness and immediate health benefits. This 
knowledge is based on the careful development of safe and effective vaccines, which 
normally involves multiple years of evaluations during the pre-clinical and clinical stages. 
Vaccines also need to follow strict rules to gain regulatory authorities’ approval before these products 
can be manufactured and distributed in bulk amounts (Mellet and Pepper, 2021). 

Given the uncertainty about COVID-19’s actual impacts and its high rate of transmission and 
incidence led the authorities to allow vaccine development and testing to be accelerated by various 
pharmaceutical laboratories internationally. The overall goal was to produce and disseminate a 
successful COVID-19 vaccine worldwide (Motta et al., 2021). The high-level of attrition (i.e. low 
probability of success) during the vaccine’s development meant that 



simultaneous testing of multiple candidates would increase the chances of finding effective 
vaccines (Mellet and Pepper, 2021). In the end, multiple COVID-19 vaccines were developed and 
approved by the competent authorities in less than 12 months and immediately 
administered in dozens of countries (Shrotri et al., 2021). 

This significant achievement took place in such a short period that many people have 
expressed concerns about the vaccines’ safety and efficacy (Cohen, 2020; Hastline, 2020). 
This hesitancy could jeopardise the attainment of the vaccination rates needed to reach the 
expected herd immunity and thus end the pandemic (Motta et al., 2021). Doubts about the 
vaccines’ risks and value have been generated by a widespread lack of sufficient 
information among the general population (Agley and Xiao, 2021). In response, the relevant 
organisations (e.g. the WHO, European Union and governments) have taken measures and 
defined strategies to provide the public with more plentiful information. 

Public health problems on a global scale put pressures on governments to present 
effective treatments. The COVID-19 vaccines and their associated brands appeared in 
response to the pandemic, offering a solution that government officials considered effective. The 
latter’s endorsement has contributed to vaccine brands’ perceived reliability and 
pharmaceutical companies’ reputation. 

Garbarino and Johnson (1999) define perceived brand reliability as the expectation that 
the brand will fulfil perceived obligations. Munuera-Aleman et al. (2003) report that a two-
dimensional idea of brand trust – reliability and intention – has become the most popular 
approach among management and marketing researchers. However, the present study opted 
to focus solely on brand reliability because it can take into account vaccines’ technical or 
competence-based nature based on manufacturers’ ability and willingness to keep promises 
and satisfy individuals’ needs (Delgado-Ballester and Luis Munuera- Alem,an, 2005). 

In turn, company reputation can be understood as people’s expectations about 
companies’ ability to address their stakeholders’ interests (P,erez-Cornejo et al., 2019). Firms’ good 
reputation enhance its products and services’ value. During the COVID-19 pandemic, individuals 
received plentiful information about certain vaccine brands’ efficacy (e.g. Pfizer- BioNtech, 
Moderna, AstraZeneca and Janssen), so these brands and their companies’ perceived 
reliability and reputation improved. 

The difference between vaccine brands’ reliability and their manufacturer’s established 
reputation can be explained by the technology associated with this type of vaccine, namely, 
messenger ribonucleic acid (mRNA) versus adenovirus, as well as each laboratory’s prior 
standing. These companies had to develop the COVID-19 vaccines rapidly but still sought to 
ensure the safety of the people vaccinated and maintain their trust in the vaccines and 
expectations associated with the manufacturers’ reputation and reliability (Alvarez-Zuzek et al., 
2022; Killgore et al., 2021; Rodriguez et al., 2022). The current research’s first set of 
hypotheses was thus formulated as follows: 

H1a.  Health treatments’ effectiveness has a positive effect on brand reliability. 

H1b.  Health treatments’ effectiveness has a positive effect on company reputation. 

Successful disclosure of products’ benefits requires an understanding of communication tools’ 
temporal dimension (i.e. immediate or long-term devices) because they have different consequences 
for brand recognition and motivation (Spassova and Lee, 2013). Spassova and Lee (2013) highlight 
that, when products fulfil more immediate goals, these items become more enticing. The 
previously discussed factors combined with the urgency of finding a solution for the COVID-19 
pandemic to motivate individuals to perceive specific vaccines as 



safe, which contributed significantly to strengthening the relevant companies’ reputation and 
brand reliability. 

Access was provided to information about the technology underlying vaccine 
development (e.g. mRNA and adenovirus), which led consumers to perceive and discuss the 
vaccines’ immediate benefits differently. The resulting effect on brand trustworthiness and 
company reputation revealed that consumers’ perceived distinctiveness as each vaccine 
product’s immediate effects on their health. The second hypothesis formulated for the 
present study was thus as follows: 

H2a.  Products’ immediate health benefits have a positive effect on brand reliability. 

  H2b. Products’ immediate health benefits have a positive influence on company reputation. 

Both consumer behaviour researchers and practitioners seek to understand why individuals 
participate in particular prosocial consumption behaviours (Batson et al., 2008). Factors that 
increase these choices include, among others, personality, motivation and context, and 
marketing managers often tap into positive emotions (e.g. love, hope, pride and compassion) to 
foster these behaviours (Cavanaugh et al., 2015). The latter cited authors analysed how 
specific positive emotions influence consumers’ desire to share their resources and found that 
customers’ hope encourages behaviours that benefit others close to them. Lazarus (2006, p. 16) 
defines hope as “fearing the worst but yearning for better and believing the wished-for improvement 
is possible”, which provides motivations to pursue positive goals and achieve them (Lazarus, 
1991). 

Hope affects the economic sustainability of varied sectors such as the beauty industry. For 
example, Charles Revson, the founder of Revlon, famously said, “in the factory we make 
cosmetics; in the store we sell hope” (Revlon, n.d.). MacInnis and de Mello (2005) explored the 
construct of hope in consumer behaviour, marketing and public policy contexts. Based on 
appraisal theory, MacInnis and de Mello (2005), in turn, define hope as a “positively 
valanced emotion evoked in response to an uncertain but possible goal-congruent outcome” (p. 2), 
thereby keeping hope conceptually separate from constructs such as expectation or 
involvement. 

Hope is an emotion associated with situations described as harmonising with goals, and 
feelings of hope are usually grounded in possibilities instead of probabilities. MacInnis and de 
Mello (2005) further suggest that consumers’ information processing concentrates less on products’ 
actual advantages and more on these items’ promise of making established goals possible. In 
the present study, hope was understood as individuals’ belief in the vaccines’ power to eradicate 
the SARS-CoV-2 virus and in a better future. Consumers’ hope focused on the vaccine brand and 
vaccination process, whereas brand trust and company reputation were essential in reducing 
their choice uncertainty. 

The current research conceptualised the COVID-19 vaccination process as not only a way 
individuals seek to protect themselves against the virus but also a prosocial behaviour 
because the majority also perceive vaccination as protecting the public’s health through herd 
immunity (Waugh and Fredrickson, 2006). In addition, a particularly interesting aspect of the present 
research context is how the COVID-19 vaccines’ medium- to long-term effects are still unknown. 
Individuals are more willing to assume possible risks if their hope for a positive outcome is 
strong. Thus, the third hypothesis was worded as follows: 

H3a. Hope has a positive effect on brand reliability. 

H3a. Hope has a positive effect on company reputation. 



2.3 Choice uncertainty 

 
The mental state of uncertainty is thought to reflect any incongruity between individuals’ 
cognitive structures and perceptions, which results in a degree of psychological discomfort and 
stimulates a desire to resolve the uncertainty (Laurin et al., 2008). A significant number of people 
remain uncertain about making decisions based on the available information about the vaccines. A 
fuller understanding of vaccine-related choice uncertainty could clarify which mechanisms 
create these gaps between attitudes and behaviours (Hassan et al., 2013). Urbany et al. (1989) 
identify two general types of uncertainty: knowledge and choice. 
Choice uncertainty causes individuals to conduct more extensive searches for knowledge, but 
only a weak negative association has been found between knowledge uncertainty and search 
behaviours. Knowledge uncertainty denotes the possession of information about other 
possibilities (Hassan et al., 2013). Shiu et al. (2011) further defined another type of uncertainty 
– evaluation uncertainty – which is individuals’ inadequate understanding of how to use the 
knowledge they have collected. 

Based on a review of the literature, Jacoby et al. (1994) differentiate between two main 
antecedents of uncertainty: credibility and ambiguity. Uncertainty is the result of factors that 
have a strong impact on individuals’ acquisition and analysis of information and that are 
important to understanding the mental state of uncertainty. Perceived credibility can thus be 
assumed to be influenced by brand reliability, which can help reduce uncertainty for individuals 
needing to make a choice. 

According to P,erez-Cornejo et al. (2019), corporate reputation is a trustworthy indicator of 
stakeholders’ attitudes because, if firms do not behave in ways that match their corporate 
reputation, these companies will lose the capital stored in this asset. Whenever this problem occurs, 
stakeholders may understand these inconsistent behaviours as transmitting ambiguous 
information or perceive the inconsistencies as introducing ambiguity into company 
reputation, thereby increasing individuals’ choice uncertainty. In contrast, if firms maintain a good 
reputation, individuals’ perceived ambiguity will be minimal, and choice uncertainty will also 
have less of an impact. Given the above findings, two final hypotheses were defined for the 
current research: 

H4. Brand reliability has a positive effect on choice uncertainty by decreasing uncertainty. 

H5. Company reputation has a positive effect on choice uncertainty by decreasing uncertainty. 

The conceptual model is presented in Figure 1. 

 



3. Methodology 
3.1 Study one 
 
To address the first research question, data were gathered using qualitative methods, 
namely, semi-structured interviews conducted in Portugal during February 2021. Saturation was 
obtained with 36 interviews. The interview participants were between 18 and 81 years old, with an 
average age of 40 (standard deviation ¼ 19). Nine out the 36 participants were students, 5 were 
retired, and 22 were employed, including 5 health-care workers. 

The interview guide had three main sections. The first included the introduction of the 
interview topic, the informed consent form and questions regarding interviewees’ age, 
occupation and previous COVID-19 infections. The second section assessed COVID-19 
awareness and perceived threat (i.e. susceptibility and severity). Three main questions 
were asked: 

Q1. Are you knowledgeable about COVID-19 infection and prevention? 

Q2. Are you aware of the current number of people infected with COVID-19? 

Q3. Do you expect the pandemic to be controlled? Why or why not? 

The last section focused on vaccines and vaccination-related issues, that is, perceived 
barriers and benefits. The first two questions were as follows: 

Q1. How do you feel about the COVID-19 vaccination programme? 

Q2. Do you perceive a need for the vaccine? 

This section also included questions about cues for action: 

Q1. Do you know all the vaccines on offer? 

Q2. Do you perceive all vaccines as similar in terms of safety and efficacy? Why or why not? 

The last set of questions assessed behavioural intention: Have you already been vaccinated? If 
not, would you like to get vaccinated? Why or why not? 

The interviews were transcribed, and the narratives analysed using Leximancer software 
(Moshin et al., 2020). Leximancer uses Bayesian statistics, non-linear dynamics and machine 
learning algorithms (Wu et al., 2014) to perform unsupervised quantitative content analyses of 
natural language texts with minimal manual intervention needed from researchers. This 
software follows a two-step procedure that combines conceptual analysis (i.e. concepts’ 
frequency) and relational analysis (i.e. co-occurrence between concepts). Leximancer’s main 
graphical output is concept maps that present the main ideas (i.e. nodes) and group them into 
themes (i.e. larger shared circles). Concepts that appear together in interview transcripts are 
placed near one another on the concept maps. 

As suggested by Moshin et al. (2020), each theme was further clarified using additional 
narrative analysis to identify key segments of interview text. The interviewees were 
subsequently classified into two groups: vaccine acceptance (number ¼ 30) and vaccine 
hesitancy (number ¼ 6). These categories were defined as tags in Leximancer (Moshin et al., 
2020). 

The vaccine acceptance group included either individuals who had already been vaccinated or 
who intended to get the vaccine. The vaccine hesitancy group comprised two participants who 
planned to refuse the vaccine (e.g. “I mistrust the vaccine. I can say that I will give my vaccine to 
others” [category ¼ vaccine hesitancy, age ¼ 56, occupational status ¼ worker]). Another 
member intended to delay vaccination (e.g. “I want to take it, but only in the last 



phase” [vaccine hesitancy, 54, worker]). Two other participants would only consider getting 
vaccinated if it became mandatory (e.g. “I do not intend to get the vaccine unless it’s 
mandatory” [vaccine hesitancy, 20, student]). The remaining member expressed doubts (e.g. “I 
don’t want to be vaccinated although I have to be vaccinated” [vaccine hesitancy, 80, retired]). 

 
3.2 Study two 

 
The second set of data was collected in February 2021 from a convenience sample of 1,057 
individuals. Respondents who did not wish to be vaccinated (number ¼ 135) were excluded, as well 
as those who selected two vaccine brands that were not being supplied in Portugal, namely, 
Sanofi-GSK (number ¼ 8) and CureVac (number ¼ 2). The final sample comprised 917 
participants. 
The questionnaire was designed and self-administered using Google Forms, which 
helped ensure anonymity. The respondents’ profile is shown in Table 1. A pre-test was 
conducted with a sample of university students and academic professionals (i.e. 128 
completed questionnaires) to assess the questions and scales’ content validity. This 
procedure ensured that the questionnaire’s content, design and structure were clear. 
The questionnaire was divided into three parts.                                                                                                                         

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Sociodemographic characteristics % 

Age (years) 

 <15                                                                                                         1.2 

16–25 46.7 

26–40 34.5 

41–55 13.3 

>55 4.4 

Gender 

 Male 39.3 

Female 59.1 

Preferred not to answer 1.6 

Education 

 Basic 8.4 

Secondary 26.0 

Higher 65.6 

Monthly household income (euros after taxes) 

 <€1,000 26.7 

€1,001–€2,000 44.5 

€2,001–€3,000 19.1 

> €3,000 9.7 



The first part dealt with issues involving the participants’ sociodemographic characteristics. The 
second part focused on assessing whether the respondents had ever been infected with 
COVID-19 and whether anyone close (i.e. family or friend) had died from the virus. Items also 
measured how confident each participant was about four vaccine brands’ reliability: Pfizer-
BioNtech, AstraZeneca, Moderna and Janssen (i.e. vaccine brands approved for Portugal).  
The last part of the questionnaire asked respondents to think about a hypothetical scenario in 
which they would be administered the chosen vaccine or, if they had already been vaccinated, 
would respond to a set of statements about the theoretical model’s constructs. These 
variables were operationalised via measures adopted from the existing literature. 

In the data collection phase, any common method bias (CMB) introduced into the self- 
reported data was reduced by assuring the respondents of their identity’s confidentiality and 
randomising the items in the questionnaire (Podsakoff et al., 2003). In the data analysis phase, the 
risk of CMB was evaluated by running Harman’s single-factor test (Harman, 1976). The results 
reveal that the total variance extracted by one factor is 25.70%, which is less than the 
recommended threshold of 50%. The model was thus considered to be free of CMB. 

The scale measuring health treatment effectiveness contained five items adapted from 
Cheng et al.’s (2017) research. The three-item scale assessing the product’s immediate health 
benefits was taken from Spassova and Lee’s (2013) work, whereas the seven items that 
evaluated individuals’ hope were adopted from Cavanaugh et al.’s (2015) scale. Brand 
reliability (three items) and company reputation (five items) scales were adapted from Folse et al. 
(2012) and Rapp et al. (2013), respectively. Finally, choice uncertainty was measured with the 
three-item scale developed by May (2017). All the questionnaire items were evaluated on a 
five-point Likert scale (i.e. 1 ¼ “Strongly disagree”;5 ¼ “Strongly agree”). 
 

4. Results 
 

4.1 Study one   
 

The content analysis of the interview transcripts using Leximancer revealed 11 main themes that 
describe vaccine decision-making: vaccine (100%), effective(ness) (50%), control (45%), time (43%), 
brand (41%), cases (40%), hope (39%), effort (35%), trust (30%), fear (17%) and behaviour (15%). 
These themes were further grouped in three categories based on the SAGE Working Group Model 
of vaccine hesitancy determinants (WHO, 2014). The vaccine brand and specific vaccination 

issues category includes four themes (i.e. brand, time, effort and effective[ness]). The 
television category represents contextual factors (i.e. cases). The remaining six themes are 
individual and social group influences (i.e. control, vaccine, hope, trust, fear and behaviour). 

 
4.1.1 Vaccine brand and specific vaccination issues.  

 
The theme of brand comprises the concepts of brand, market, new (vaccine), multiple 
(vaccines), confidence and Pfizer. This theme describes the participants’ awareness of the many 
vaccines available. One interviewee stated, “there are now multiple vaccines on the market, 
such as Pfizer, AstraZeneca and Moderna” (vaccine acceptance, 53, worker). 

The theme of time covers the concepts of time, short (time), side and effects. Most participants 
commented on the brief period in which the vaccines were developed. The interviewees are 
concerned about rapid development of COVID-19 inoculations, which left insufficient time to detect 
all side effects. One participant maintained that “the short time spent on developing the vaccine 
does not inspire trust” (vaccine hesitancy, 19, student). Another individual shared, “the time factor 
is crucial to ascertaining whether there are long-term side effects or not” (vaccine acceptance, 53, 
worker). Other participants are not afraid about the time needed to develop safe vaccines. For 
instance, an interviewee said, “we have been vaccinated several times, and we have never 
questioned the development time” (vaccine acceptance, 21, student). 

Most participants perceive the vaccine brands as different (i.e. formulation, 
administration, efficacy and side effects) even though all have been approved by regulatory 



agencies as safe and effective. A respondent wrote: 

The vaccines are different in the way they are administered, preserved [and] formulated, but 
they have the same goal [.. .]. The vaccines offered in Portugal were approved by the 
competent authorities, so the [general] population should feel confident about them. (vaccine 
acceptance, 25, health worker) 
 
The theme of effort includes the concepts of effort, scientists and countries. Those who accept the 
vaccine emphasise multiple scientists’ role and different countries’ efforts to develop multiple 
vaccines in a short period of time. For example, one participant asserted that: 

When COVID appeared, people asked where they could find a vaccine quickly. Now that not 
one or two, but several vaccines have appeared, they [individuals] are now afraid that it [the 
vaccine’s development] was too fast. The vaccines are reliable as they were developed by 
the combined efforts of several countries, [and] several scientists who had never been high 
profile before. (vaccine acceptance, 22, health worker) 

4.1.2 Contextual factors. The theme of television joins the concepts of television, cases and 
know(ledge). This theme focuses on communication and media environments that provide 
information about COVID-19 to the general population. An interviewee stated, “I am 
informed about COVID and the number of cases. I follow the news on the television daily” 
(vaccine acceptance, 52, worker). 

 
4.1.3 Individual and social group influences. The theme of vaccine includes the 

concepts of vaccine, COVID, people and get (vaccinated). This central theme represents all the 
adults who plan to get inoculated. A typical statement is “I want to get vaccinated as soon 
as possible” (vaccine acceptance, 22, student). 

The theme of control encompasses the concepts of control, year, population, follow(er), 
severe (cases), virus, disease, professionals, immunity, pandemic, expense, group and health. This 
theme highlights immunisation’s role as a social norm. An interviewee reported that: 

I think the vaccines are a step forward towards helping to control the pandemic. I think it is a 
virus that is here to stay and that it will be necessary to get vaccinated every year. The 
situation must be controlled by achieving herd immunity. It will probably only be one year from 
now that things will be well under control. (vaccine acceptance, 21, student) 

The theme of hope includes the concepts of hope and solution. One participant stated, “I want 
to be vaccinated because I want to be part of the solution” (vaccine acceptance, 34, retired). 
Another respondent said, “I have hope in the vaccine, and I’m looking forward to getting 
vaccinated” (vaccine acceptance, 72, retired). 

The theme and concept of trust is associated with a positive attitude towards the vaccine. An 
interviewee asserted, “I want to get vaccinated. I trust the vaccine because it’s the only thing we 
have so far to prevent new infections” (vaccine acceptance, 25, health worker). In contrast, the 
theme and concept of fear is mainly linked with vaccine hesitancy. One individual shared, “I 
feel fear, and no desire to get vaccinated” (vaccine hesitancy, 80, retired). The theme of behaviour 
combines the concepts of behaviour and individual. This theme involves the population’s role 
in controlling COVID-19’s spread. An older respondent said, “the pandemic will be controlled 
thanks to each person’s individual behaviour” (vaccine 
hesitancy, 80, retired). 

The themes that are more likely to be mentioned by the vaccine hesitancy group are fear, time, 
behaviour and television (see Figure 2). These participants are afraid of the vaccine and 
concerned about not only the short time in which the vaccines were developed but also the 
impossibility of assessing long-term effects in that time. This segment also believes that the 
pandemic will be controlled based on individual behaviour. 

The themes that are most often referred to by the vaccine acceptance group are vaccine, 



hope, trust, effort, control, effective(ness) and brand. These participants feel hope in the 
vaccine process and its perceived health benefits (e.g. controlling the pandemic), as well as 
believing in the vaccines’ effectiveness. These individuals are aware of the multiple vaccine 
brands and trust vaccines and vaccine brands. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 

4.2 Study two 
The research model (see Figure 1) was tested using SmartPLS 3 software (Ringle et al., 
2015) to conduct structural equation modelling (SEM) based on the partial least 
squares (PLS) method, which facilitates statistical analyses of models containing 
reflective constructs (Henseler et al., 2016). PLS-SEM estimates partial model 
structures by combining principal component analysis with ordinary least squares 
regression (Hair et al., 2019). 
As suggested by Hair et al. (2019), the first step of the present measurement model 
assessment was to examine the indicators’ loadings on their respective constructs. 
The loadings should be greater than 0.708 (Hair et al., 2019). In this case, all the 
loadings exceeded the threshold value except for the construct of hope (i.e. H7), but 
the value was only slightly below the cut-off point so this variable was retained in the 
model. The loadings were estimated using bootstrap resampling (i.e. 5,000 subsamples of  



the original sample) to obtain the t-statistic’s values (Hair et al., 2017b). The current results 
confirm that all the indicators are significant with a confidence level of 99.9%. 

The degree of multicollinearity among the model’s variables was checked using the 
variance inflation factor. Values vary from 1.067 to 1.444, which is well below the standard 
threshold of 5 (Hair et al., 2017a). The measurement model was also found to conform to all the 
reliability and validity criteria required by PLS model assessments. The values were as 
follows: Cronbach’s a > 0.7; Dijkstra–Henseler’s rho (rA) > 0.7 (Dijkstra and Henseler, 2015); 
composite reliability > 0.7 (Nunnally and Bernstein, 1994); and average variance extracted > 
0.5 (Fornell and Larcker, 1981). More detailed results are presented in Table 2. 
The discriminant validity analysis was based on the Fornell–Larcker criterion, which 
confirmed a satisfactory level of discriminant validity for all the constructs. Discriminant validity 
was also assessed via the heterotrait–monotrait ratio (HTMT) of correlations, as 
recommended by Henseler et al. (2015). Table 3 shows that discriminant validity is present 
because all the HTMT criteria are below the standard 0.9 threshold (Henseler et al., 2015). 

The hypotheses were tested using 5,000 bootstrap resamples (see Table 4). The 
structural model’s explanatory power was evaluated using the coefficient of determination (R2) 
value, which reflects the dependent constructs’ explained variance (Hair et al., 2019). The 
results indicate that all paths are statistically significant, with the structural model explaining 
14.5% of the variance in brand reliability, 11.4% of company reputation and 11.1% of choice 
uncertainty (see Figure 3). 

The above findings provide support for all the hypotheses. More specifically, H1a, H2a and 
H3a state that health treatment effectiveness, the product’s immediate health benefits and hope 
have a positive effect on brand reliability. The results verify these hypotheses based on the 
significant direct positive impact of health treatment effectiveness (path coefficient ¼ 0.283; p 
< 0.001), the product’s immediate health benefits (path coefficient ¼ 
0.139; p < 0.01) and hope (path coefficient ¼ 0.101; p < 0.05) on brand reliability. 
H1b, H2b and H3b, in turn, posit that health treatment effectiveness, the product’s 
immediate health benefits and hope have a positive effect on company reputation. The 
findings also provide support for these hypotheses because a significant direct positive 
impact on company reputation was confirmed for health treatment effectiveness (path 
coefficient ¼ 0.234; p < 0.001), the product’s immediate health benefits (path coefficient ¼ 
0.152; p < 0.001) and hope (path coefficient ¼ 0.080; p < 0.05). Support was also found for 
H4 and H5 given the significant positive relationship between brand reliability and choice 
uncertainty (path coefficient ¼ 0.236; p < 0.001) and between company reputation and choice 
uncertainty (path coefficient ¼ 0.138; p < 0.01) (see Table 4). 

5. Conclusions 
This research analysed the underlying reasons for vaccine acceptance and hesitancy in 
study one and choice uncertainty and brand reliability in study two, with regard to COVID- 19 
vaccine brands. The first study’s results reveal that vaccine hesitancy can be associated with 
specific vaccine brand and vaccination issues, as well as individual and group influences 
and contextual factors. These findings are in agreement with the SAGE Working Group Model 
(Larson et al., 2015; WHO, 2014). The participants who exhibit vaccine hesitancy do not 
believe in herd immunity and report low levels of complacency (Larson et al., 2015). They also 
have little confidence in the vaccines (Larson et al., 2015) as these individuals are concerned 
about both the short time in which the vaccines were developed and the impossibility of 
assessing potential long-term effects during that brief period. Conversely, the respondents 
whose answers indicate vaccine acceptance trust the vaccine brands available on the market, 
and they have hope that the vaccines will be effective, as well as confidence in the benefits of 
mass immunisation. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3. 
Structural model 
 
 
 

The results answer the first research question, revealing that the main themes 
associated with vaccine acceptance and hesitancy are awareness of different brands in 
the market, the short time in which the vaccines were developed and thus the need to 
assess side effects, media information and individual behaviours. The findings facilitated 
the segmentation of the participants into two groups: those that intend to be 
vaccinated and those who are hesitant about the vaccine. More specifically, the themes 
associated with the first group are hope, solution, social and individual behaviours’ 
influence on immunisation and confidence in the COVID-19 vaccines. 

The conceptual model’s results in study two provide empirical support for the first 
study’s findings. The vaccines’ health treatment effectiveness and immediate health benefits 
have a strong impact on brand reliability and company reputation. Hope has a 
stronger effect on brand reliability than on company reputation. One possible reason 
for this variation is that individuals may be more concerned about the vaccines’ 
effectiveness and immediate benefits. In addition, more information is available about 
vaccine brands than about the companies themselves (MacInnis and de Mello, 2005). 

Brand reliability can be considered to be one dimension of brand trust (Munuera-Aleman 
et al., 2003). The present results confirm that brand reliability has a positive effect on 
individuals’ choice uncertainty, that is, decreasing their uncertainty about getting vaccinated 
against COVID-19. This impact occurs because people experience no uncertainty 
regarding the vaccines and feel quite secure about their results (Folse et al., 2012). Company 
reputation also has a positive effect on individuals’ choice uncertainty. This uncertainty 
decreases when pharmaceutical companies backing vaccine brands maintain a good 
reputation, remain trustworthy and make honest claims (Perez-Cornejo et al., 2019; Rapp et 
al., 2013). 

The results also answer the second research question. Brand reliability and 
company reputation are the main variables that influence vaccination behaviour in the 
presence of choice uncertainty. However, brands only achieve these two characteristics if the 



brands are perceived as offering effective treatment and immediate benefits and as 
providing the hope of controlling the COVID-19 pandemic. 

 
5.1 Theoretical contributions   
The current findings have significant theoretical implications. Study one’s results extend 
the SAGE Working Group Model for the COVID-19 context, in which the vaccines had 
to be successfully developed in a short time. In addition, the market segmentation 
approach adopted contributes to the existing literature by identifying two groups of 
individuals based on two main themes: vaccine hesitancy and vaccine acceptance. The 
first study’s findings also provide evidence of COVID-19 vaccine brand awareness and 
brands’ role in vaccine acceptance. 

Study two’s originality arises from its results for individual consumer behaviours 
towards vaccines and the main variables that influence vaccine behaviour when 
choice uncertainty is a factor. This study’s findings specifically contribute to the extant 
literature by clarifying the positive role of brand-related variables in decreasing 
vaccine brand uncertainty, namely, trust in brand reliability and companies and/or 
pharmaceutical products’ reputation. 

 
5.2 Managerial contributions 

The results also have managerial implications. The first study revealed that vaccine 
hesitancy is associated with a lack of confidence in all COVID-19 vaccine brands due to 
the accelerated development and approval process and fear of the long-term side effects 
that could thus not be assessed. Vaccine hesitancy is further increased by a lack of 
complacency 



about mass immunisations as a way to end the pandemic. Thus, any public agency’s 
communication strategies targeting this group need to ensure greater transparency about 
the uncertainties associated with vaccines. Agencies additionally should update the list 
of potential risks as more individuals are vaccinated and promote informed consent to manage 
expectations appropriately. The latter strategies can sometimes be difficult to implement, so, 
in parallel, organisations need to reinforce communication about COVID-19 vaccinations’ 
benefits with examples of successes in combating the pandemic in varied countries. 

The second study underlined that vaccine communication strategies must not only 
reinforce confidence in health treatment effectiveness and vaccines’ benefits but also 
address specific brand-related issues, such as brand reliability and the 
corresponding pharmaceutical companies’ reputation. More concretely, the findings 
can help public organisations (e.g. governments and public health agencies) strengthen 
vaccine acceptance and private entities’ (e.g. pharmaceutical laboratories) ability to 
increase brand reliability and company reputation. 

As the pandemic is a public health problem, public organisations must promote free 
vaccinations to the general population, define strategies to spread more accurate 
information and diminish uncertainty about the vaccines’ benefits. Governments’ 
communication plan should primarily seek to communicate the COVID-19 inoculation’s 
benefits more effectively so that even more people will get vaccinated. The results 
reveal that individuals evaluate health treatment effectiveness by considering three 
aspects – efficiency, effectiveness and usefulness – so people prefer a fast solution 
offering a high probability of a cure. 

Communications’ contents thus need to integrate these three features and emphasise that 
getting vaccinated can provide the maximum benefits (i.e. a quick cure and herd immunity) 
that will have an immediate effect on individuals’ health. This strategy can best be 
operationalised by involving medical experts (e.g. health professionals) and public 
policymakers. In addition to highlighting all the relevant factors, officials must foster a 
stronger, more positive emotional investment in COVID-19 vaccination as a solution that 
can provide the most hope that the pandemic will be brought under control. The present 
results also indicate that agencies need to broadcast information on the vaccine brands 
to decrease consumers’ choice uncertainty. 

These findings are equally important for pharmaceutical companies as they currently 
supply multiple vaccines. These firms can focus on making their brand reliability and 
company reputation stronger in the present unusual environment. Brands that quickly 
prove to be highly efficacious and offer benefits can make more customers believe that 
the solution for COVID-19 can be found, which will have a strong impact on future 
sales indicators and financial results. 

 
5.3 Limitations     and      suggested     future      research 
Despite these valuable contributions, this study was also subject to some limitations. Firstly, 
the data were collected during the vaccination campaign’s initial phases. Future 
research could adopt a longitudinal design to test brand choice uncertainty determinants’ 
stability, for instance, in Portugal, where around 85% of the population have been 
vaccinated thus far. Secondly, the quantitative study’s sample is relatively large, but 
this investigation focused on a single country (i.e. Portugal). Further studies are needed to 
collect data in other countries where other vaccine brands have been approved by health-care 
regulators, thereby facilitating cross-cultural comparisons. 

Another limitation is the lack of analyses focused on reliability brand and company 
reputation’s mediating effects on the relationship between input variables and choice 



uncertainty. Future studies should assess the strength of these two mediators’ impacts, 
as well as company reputation’s influence on brand reliability. Interesting results may also 
be generated by considering age’s moderating effects on the relationships between 
brand reliability, company reputation and choice uncertainty. 
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