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Abstract 

Vaccine hesitancy is a behavioral phenomenon found among higher educated 

populations with good access to health services. Public health programs aiming to 

increase vaccine uptake have shown limited success because of existing concerns about 

the new vaccine, stronger beliefs in natural lifestyle, or distrust of authorities. 

Furthermore, healthcare professionals also have safety concerns and consequently may 

not feel confident recommending the new COVID-19 vaccines to their patients. 

Nonetheless, healthcare professionals are trusted advisors for vaccine-hesitant 

individuals. The current empirical study examined the behavioral intention of healthcare 

professionals to recommend the new COVID-19 vaccines to their social network. The 

assumption was that higher confidence levels of the healthcare professionals' self-

efficacy, normative expectations of others, and personal judgment of their vaccine 

knowledge would positively relate to their intent to recommend new vaccines to vaccine-

hesitant friends, relatives, and peers. Participants were healthcare professionals in 

countries with good access to healthcare services (N=131). The analysis showed that self-

efficacy and normative beliefs are significant predictors of behavioral intention (p < 

.001). Healthcare professionals who participated in this study strongly believed that the 

benefits of taking a new vaccine outweighed the risks of not knowing the long-term side 

effects or changes in scientific evidence. They indicated their willingness to speak up and 

to attempt to overcome their peers' concerns about new vaccines, strengthened by their 

expectation that peers should show the same vaccination decision. Moreover, healthcare 



professionals showed a stronger intent to influence and change friends' or relatives' minds 

with opposing ideas about vaccinations. Findings suggest that future public health 

programs should target healthcare professionals to increase the vaccine uptake of 

vaccine-hesitant individuals outside of their practice. An area of interest for further 

research is the healthcare professional's role in influencing their vaccine-hesitant 

colleagues. 
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Chapter I. 

Introduction 

Before the COVID-19 outbreak, many countries were already facing difficulties 

reaching the required thresholds of vaccinated populations to build herd immunity due to 

vaccine hesitancy (e.g., Adams et al., 2015; Dubé et al., 2015; WHO, 2014). As a result, 

the World Health Organization (WHO) listed vaccine hesitancy in their top 10 global 

health threats (WHO, 2019). Vaccine hesitancy is a complex and contextual behavioral 

phenomenon, which refers to the delay in accepting or refusing vaccines despite the 

availability of vaccine services (WHO, 2014). Interestingly, research indicates that 

vaccine-hesitant behavior is mainly found among higher educated individuals living in 

countries with good access to health services (e.g., Carrion, 2018; Larson et al., 2016; 

Sugerman et al., 2010). Therefore, the challenge for public health authorities is no longer 

merely in providing access to health services but in reaching the required threshold of a 

vaccinated population.  

In the past decade, public health education programs were initiated to change 

people's vaccine beliefs and behaviors, but with limited success (Adams et al., 2015; 

Brewer et al., 2017; Dubé et al., 2015; Larson et al., 2014). Given that public health 

education did not change vaccine-hesitant behavior, public health authorities 

experimented with incentives to force people to vaccinate. Financial incentives or quasi-

mandatory interventions, such as denying access to school, are usually considered as a 

last resort by public health authorities to counter vaccine hesitancy (Adams et al., 2015; 
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Betsch & Böhm, 2016). For example, in a large-scale study in the UK, respondents 

argued that health services should be accessible to the entire population and using 

financial incentives would be unethical (Adams et al., 2015). Researchers concluded that 

rewards (e.g., money) or penalties (e.g., restricted access to school) do not increase the 

vaccine uptake (Dubé et al., 2015). Overall, studies concluded that interventions from 

public health authorities had limited influence on changing people’s vaccination 

behavior.  

Other studies revealed new insights about people's vaccine safety concerns that 

could explain the limited influence of public health education. The novelty of the new 

vaccines and unknown side effects were among people's concerns (e.g., Brewer et al., 

2017; Karafillakis & Larson, 2017). Other concerns were the distrust of governments or 

pharmaceutical companies based on conspiracy theories and misunderstandings about 

science (e.g., Hornsey et al., 2018). Highly educated people tend to rely more on their 

natural or healthy lifestyles than getting the new artificial vaccine (Karafillakis & Larson, 

2017; Sugerman et al., 2010). Besides personal beliefs, a person's vaccination decisions 

are also influenced by other people's beliefs. For example, parents connect for support 

and validation of getting children vaccinated (e.g., Duchsherer et al., 2020; Dworkin et 

al., 2013; Karafillakis et al., 2019; Langley et al., 2015). In particular, the doctor's role 

has been suggested to be critical for vaccine-hesitant adults seeking information for their 

vaccination decision (Paterson et al., 2016; Verger et al., 2016). However, other research 

suggested that healthcare providers do not feel adequately trained to give pro-vaccine 

recommendations and address their patient's concerns (Charron, 2020; Paterson et al., 

2016; Verger et al., 2016). Among the broad array of topics related to vaccine hesitancy, 
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such as health education, incentives, doctor's recommendations, personal health beliefs, 

and social environment, researchers primarily reference the influence from the healthcare 

provider as a trusted advisor (e.g., Adams et al., 2015; Charron et al., 2020; Dubé et al., 

2015; Karafillakis & Larson, 2107; Paterson et al., 2016). To my knowledge, studies 

about vaccine hesitancy have not examined the role the healthcare provider takes in their 

social network but were focused on the patient relation in their practice. I am interested in 

learning how confident healthcare providers are about recommending new vaccines to 

vaccine-hesitant friends, peers, or relatives.  

The study findings from the influence of public health interventions, personal 

health beliefs, social environment, and healthcare professionals on vaccine hesitancy are 

reviewed in the following paragraphs. Following this, Bandura's (1986) social cognitive 

theory explains the key constructs of the healthcare professionals' behavior. These key 

constructs lead to the formulation of my research question at the end of this chapter.   

Limited Success of Public Health Programs 

In the past ten years, public health authorities launched health education programs 

to increase confidence in vaccination and, consequently, vaccine uptake by providing 

pro-vaccine facts. Studies found limited effects of these health programs and incentives 

on the intention of the public to get vaccinated. For example, a report looking at 15 

published literature reviews showed limited effectiveness of different interventions in the 

U.S. intended to reduce vaccine hesitancy (Dubé et al., 2015). The educational or 

informational interventions reviewed the effectiveness of different channels such as 

leaflets, text messaging, campaign websites, or web-based portals. However, none have 

been able to reduce vaccine hesitancy. A mismatch between the messaging and the 
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audience can even lead to adverse outcomes of the health program. A qualitative study 

with 45 Australian parents suggested that public health programs are unreliable when 

their messages focus on the number of infected people instead of the familiarity with the 

disease or characteristics of the infected (Bond & Nolan, 2011). 

The lack of information about the long-term side effects leads to vaccine-hesitant 

behavior and, in some cases, to vaccine refusal. A web-based survey experiment among 

1759 American parents suggested that pro-vaccine messages are ineffective and 

counterproductive for parents with negative attitudes towards vaccines (Nyhan et al., 

2014). Although one intervention has successfully corrected the myth that vaccination 

causes autism, it has decreased the intent to vaccinate among parents with the least 

favorable vaccine attitudes. The authors suggested that these respondents raise other 

concerns to defend their vaccine-reluctant attitudes. In addition, images of sick children 

increased the belief that vaccination causes autism, and a dramatic narrative about an 

infant in danger increased the belief in serious side effects (Nyhan et al., 2014). 

Given that public health education did not change vaccine-hesitant behavior, 

public health authorities experimented with incentives to force people to vaccinate. 

Researchers concluded that rewards (e.g., money) or penalties (e.g., restricted access to 

school) do not increase the vaccine uptake (Dubé et al., 2015). In addition, the research 

concluded that the benefit of a possible, temporary increase in vaccination coverage is 

trumped by the long-term negative consequences in distrust and decrease in school 

access. Overall, public health programs did not successfully change people's intentions to 

vaccinate, nor could they force vaccine-hesitant individuals to change their beliefs or 
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behaviors. It is concerning that some programs with incentives even resulted in 

counterproductive behaviors such as a decrease in vaccine uptake.  

The limited impact of pro-vaccine programs most likely indicates that knowledge 

is not the only influencer of vaccine hesitancy. In some cases, the audience of the health 

program was already educated and well-informed about the vaccination. According to a 

set of interviews conducted by Carrion (2018), concerned mothers do not have an 

information deficit in vaccines or science. Individuals are actively seeking information, 

questioning safety and "expert" directions. Well-informed mothers learn about science's 

subjectiveness, which strengthens their belief that a mother's intuition trumps expert 

guidance at times.  

Another vaccination experiment showed poor outcomes because mandatory 

vaccination increases the level of anger among individuals with a negative attitude 

against voluntary vaccination (Betsch & Böhm, 2016). In addition, the effect is suggested 

to be counterproductive in the long term because there has been a substantial decrease in 

vaccination updates as a reaction from angry individuals reclaiming their freedom of 

choice. Another large-scale study showed similar findings and even noted a negative 

response by parents to the use of cash rewards because it seemed to reward bad behavior 

and encourage people to 'play' the system (Adams et al., 2015). Mandating vaccination is 

interpreted as removal of parental choice, which parents feel is their right. Also, parents 

question the feasibility of denying school access because education is compulsory in their 

country. As part of this same study, the researchers interviewed healthcare professionals 

(e.g., nurses), and interestingly they showed similar concerns and reactions as the parents. 

Healthcare professionals have been found to perceive financial incentives as unethical 
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because it has the effect of turning a social responsibility into a cash transaction. They are 

uncomfortable with removing personal choice and free will in health-related behavior.  

In sum study findings indicated that public health programs had limited success in 

increasing the vaccine intake among vaccine-hesitant populations. It is also of interest 

that healthcare professionals were no exception in the study outcomes for my research. 

The Influence of Personal Health Beliefs 

Studies revealed new insights about personal vaccine safety concerns, further 

building upon the limited influence of public health education. For example, studies 

showed that individuals’ hesitancy toward COVID-19 is based on beliefs that there is 

insufficient evidence or testing of the new vaccine (e.g., Thunström et al., 2020). Vaccine 

hesitancy is influenced by the severity of the disease and the odds of getting infected. 

These insights underscore why public health education was unsuccessful in changing 

vaccine hesitancy: the vaccination decision is a personal judgment based on their unique 

situation when weighing the health benefits against the risks.  

The literature shows three key categories of safety concerns: (a) concerns caused 

by distrust in pharma companies, government, and doctors, primarily based on anti-

science perceptions or conspiracy thinking, (b) concerns caused by vaccine-related traits, 

such as the severity of the disease, the novelty of the vaccine, and the uncertainty about 

side-effects, (c) concerns caused by the belief that medication is unnatural, could affect 

one’s immune system, leading to a preferred healthy lifestyle without vaccination.  
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Public Distrust in Authority and Corporations 

Studies referred to the growing distrust of people in public authorities, large 

corporations (pharmaceutical companies), and failing health programs (e.g., Brewer et al., 

2017; Hornsey et al., 2018; Larson et al., 2016; Thunström et al., 2020; Yaqub et al., 

2014). Study findings from a large-scale survey indicated that antivaccination attitudes 

are mostly influenced by generic conspiracy theories against pharmaceutical companies 

and anti-science beliefs (Hornsey et al., 2018). Anti-science beliefs are suggested to build 

upon medical fears such as disgust of needles, hospitals, and blood. Another study also 

highlighted distrust among vaccine-hesitant parents in the vaccine expertise of medical 

professionals caused by suspicions about wrong diagnoses in the past (Duchsherer et al., 

2020). Also, the relationship between doctors and pharmaceutical companies causes trust 

issues among vaccine-hesitant people (Yaqub et al., 2014). Study findings from a large-

scale survey among 5300 participants in 24 countries indicated that antivaccination 

attitudes were mostly influenced by generic conspiracy theories against pharmaceutical 

companies and anti-science beliefs (Hornsey et al., 2018). Anti-science beliefs are 

suggested to build upon medical fears such as disgust of needles, hospitals, and blood 

(Hornsey et al., 2018).  

Anti-vaccination attitudes are not part of my research scope, but it is of interest to 

my study that doctors are not always a trusted advisor when consulted by vaccine-

hesitant patients in their practice. That said, my study focuses on the social environment 

of the healthcare professional and not on the consultation between doctor and patient.  
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Vaccine Safety Concerns 

The literature of vaccine-related safety concerns among vaccine-hesitant parents 

focused mainly on new vaccines and their side effects. For example, a study review of 

145 articles in Europe showed that individuals’ hesitancy was based on beliefs that there 

was insufficient evidence or testing of new vaccines (Karafillakis & Larson, 2017). 

Parents’ vaccine hesitancy was also influenced by the severity of the disease and the odds 

of getting infected (Karafillakis & Larson, 2017). Researchers suggested that familiar 

diseases would lead to delays in making a decision or even rejection if they were not 

perceived to be severe (Bond & Nolan, 2011). A study among 3100 adults in the US 

suggested that 20% would decline a new vaccine against COVID-19 because of trust 

issues with the vaccine’s safety and concerns about its novelty (Thunström et al., 2020). 

According to Thunström and colleagues (2020), it mattered to what extent participants 

believed they would be infected, in which case they were more likely to agree to the 

vaccination. After the largest modern measles outbreak in the US in 2008, Sugerman and 

colleagues (2010) concluded that white, college-educated parents did not believe that 

vaccinations would protect their children. On the contrary, parents believed vaccines 

could cause multiple health conditions among their children; especially autism was of 

great concern (Sugerman et al., 2010).  

My assumption is that healthcare professionals are more adept at relying on their 

knowledge about new vaccines because of their profession or training. Hence, they can 

judge the health benefits versus the risks.   
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Natural Lifestyle 

Other studies identified the tendency towards a natural lifestyle as the key factor 

behind vaccine-hesitant beliefs. An important barrier to agreeing to vaccination is that 

many mothers believe something ‘unnatural’ about medical intervention (Bond & Nolan, 

2011). Similar study findings suggested that parents believed their children are protected 

from vaccine-preventable diseases by leading a natural lifestyle, such as eating organic 

food and prolonged breastfeeding (Sugerman et al., 2010). A qualitative study among 

Australian parents found that parents believed there were other ways of reducing the risk 

of flu, such as taking supplements, improving lifestyle, and avoiding infected people 

(Bond & Nolan, 2011). A study in nine countries suggested senior citizens preferred 

healthy lifestyles over the influenza vaccination, such as physical exercise, a healthy diet, 

good hand hygiene, keeping warm, and staying away from germs (Kwong et al., 2010). 

Other study results indicated that doctors practicing alternative medicine were less 

favorable about vaccination than other physicians and vaccinated themselves less 

frequently (Verger et al., 2016). 

These findings indicate that vaccine hesitancy will not change by communicating 

pro-vaccine information to a general audience. In addition, this seems to be especially 

true of the middle- and higher-income populations, which is the target audience of my 

research.   

Social Environmental Factors  

Driven by concerns about vaccine safety, people seek information to make a 

vaccination decision about COVID-19. For example, they turn to doctors, consult the 

internet, or observe others in their social network before deciding about their vaccination. 
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A large-scale study suggested that relatives, doctors, and the internet are the most 

frequently used sources for vaccination information (Charron et al., 2020). Consulting the 

doctor is highly associated with pro-vaccination intent and is even higher if the parent has 

consulted relatives and the internet. On the other hand, if the parent has only consulted 

their relatives or the internet, they show the lowest intention to vaccinate. An online 

survey suggested that people have more effect on the parent’s vaccination decision than 

other sources such as the internet, books, magazines, or newspapers (Brunson, 2013). In 

this study, spouses and partners impacted parents' vaccination decisions, followed by 

healthcare providers. One study suggested that expected behavior from others increases 

the chance of getting one's child vaccinated by a factor of four (Schuler & Coyne-

Beasley, 2016). Not only do people consult other people, but they also observe and 

anticipate other people's behaviors. While the social environment has been identified to 

have a considerable impact on vaccine beliefs and consequently the vaccination decision, 

the study findings are limited to parents and the vaccination of their children.  

In my study, I will focus on the healthcare professional's behavioral intention to 

recommend vaccinations outside of their practice to people they know well, such as 

friends, relatives, and peers. As norms serve as a self-regulatory system (Bandura, 1998), 

it is interesting to me if healthcare professionals' normative beliefs influence their 

behavior towards vaccine-hesitant people in their immediate social environment. The 

following paragraphs will build upon the learnings about the credible role of healthcare 

professionals in the vaccine debate. 

The Role of Healthcare Professionals 
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Current study findings are conclusive about healthcare professionals' influence as 

trusted advisors for individuals seeking information about their health and, consequently, 

their vaccination decisions (e.g., Adams et al., 2015; Charron et al., 2020; Dubé et al., 

2015; Karafillakis & Larson, 2107; Paterson et al., 2016). Yet, healthcare professionals 

have vaccine-related concerns impacting their ability and willingness to give 

recommendations about vaccinations. In a recent study, nurses were concerned about the 

novelty and the side effects of new vaccines against COVID-19. Subsequently, they did 

not feel confident about the effectiveness of the new vaccine (Kwok et al., 2021). 

Another recent study suggested similar findings concerning COVID-19 vaccinations; 

nurses were concerned about the safety and unknown side effects due to the novelty of 

the vaccine (Berry et al., 2021). A literature review of 185 articles about vaccine 

hesitancy and healthcare providers across 33 countries concluded that doctors’ capacity is 

stretched because of increased workload and limited resources (Paterson et al., 2016). 

Consequently, doctors do not feel adequately equipped to give vaccination 

recommendations because of the changes in scientific evidence and national vaccination 

schedules. 

Studies also examined the impact of external influences on the doctors’ vaccine 

beliefs and behavior. A survey among 1712 healthcare providers suggested that doctors 

learn more about new vaccines from their individual practice experience, the internet, the 

media, and patients compared to their academic and technical knowledge (Verger et al., 

2016). Societal endorsement and support from colleagues influence the doctor’s 

recommendation (Paterson et al., 2016). In a recent study about COVID-19 vaccinations, 

most nurses mentioned that they consulted friends or social media for information about 
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new vaccines (Berry et al., 2021). The issue with newly approved vaccines is that there is 

no scientific evidence and long-term side effects are unknown. Not surprisingly, the 

literature suggests healthcare professionals increasingly rely on knowledge from their 

social network about new vaccines.  

My prediction is that healthcare professionals are credible in vaccine discussions 

because their healthcare judgments are built upon their health-related schooling, training, 

and experience. I am interested in how their knowledge built upon judging health benefits 

and risks of COVID-19 vaccines impacts their behavioral intention. The question also 

arises as to how their knowledge about COVID-19 vaccines relates to their normative 

beliefs and self-efficacy. In the following paragraph, these key constructs will be 

reviewed from a social-cognitive perspective.  

Social Cognitive Theory & Key Constructs 

In the following paragraphs, I will assess the healthcare professionals' self-

efficacy, knowledge, normative beliefs, and behavioral intention as probable predictors of 

their confidence to recommend new vaccines in their network. These constructs are based 

upon the Social Cognitive Theory developed by Bandura (1986) and used to study social 

learning. This theory indicates that human behavior is explained by a dynamic model of 

causation in which behavior, personal cognitive factors, and socio-environmental 

influences all interact. As applied to my study, this theory holds that I would expect my 

independent variables of self-efficacy, knowledge, and normative beliefs to influence or 

explain the independent variable, the intention to behave as a social role model.  
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Healthcare Professionals & Self-Efficacy 

Self-efficacy is a key construct in the social cognitive theory; it is about the 

confidence someone has in their ability to perform a behavior that leads to an outcome 

(Bandura, 1977). A limited number of studies reviewed the relationship between self-

efficacy and vaccine concerns among healthcare providers related to human papilloma 

virus [HPV] vaccinations. These research findings are less relevant for my study because 

they focus on parent-child relationships and sexuality. My study will focus on the 

confidence of healthcare providers in their ability to give a vaccination recommendation 

in their social network.  

Healthcare Professionals & Knowledge 

Knowledge is an important precondition for change combined with other social-

cognitive influencers such as self-efficacy (Bandura, 1998). Knowledge is understanding 

the health risks and benefits of the disease before reaching a decision (Kelder et al., 

2015). Understanding people's perceptions of what can and cannot be controlled is 

important to understand their behavior. There is both an aspect of fearing uncontrollable 

or unknowable outcomes and an optimistic belief that the risks can be controlled (Bond & 

Nolan, 2011; Luz et al., 2020). Knowledge about COVID-19 vaccines is difficult to 

measure because the scientific evidence is changing, and long-term side effects are 

unknown. For my literature review, I could not find health-related studies that examined 

knowledge from a social cognitive perspective. My study will include the healthcare 

professional's judgment of the health risks and benefits of the vaccine as one of the 

predictors of their behavioral intention.  
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Healthcare Professionals & Normative Beliefs 

Social norms influence people's behavior because of the expected positive or 

negative social consequence of one's behavior (e.g., admiration, loss of status) as well as 

our personal evaluation (e.g., shame, confidence) (Bandura, 1998). Norms become a self-

regulatory system through self-evaluation (Bandura, 1998). Some research has been 

conducted to understand the role of socio-environmental factors on vaccination decisions. 

No study outcomes have given insights into how these social norms interplay with 

personal beliefs and behavior. My study examines healthcare professionals' intent to 

recommend vaccinations if they note that their inner circle does not show the preferred 

social norm. For example, suppose their best friends show vaccine-hesitant behavior. The 

healthcare professional will then take a trusted advisory role and plan to advocate their 

judgment about taking the new vaccine. 

Study Aims and Hypotheses 

 
My research will empirically study the confidence of healthcare professionals to 

engage with people they know well and who have doubts about getting the new vaccine 

of COVID-19. Given the credibility of healthcare professionals in combination with the 

impact of the social environment on decision-making, I will study healthcare 

professionals' behavioral intention to act in their social surroundings. In particular, I will 

look at healthcare professionals' confidence in their knowledge and their beliefs or 

expectations of what others would think of their recommendation. I am interested in how 

healthcare professionals react to COVID-19 vaccines while scientific evidence is still 
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changing and long-term side effects are unknown. Questions will measure the healthcare 

professional's knowledge as their judgment to weigh health benefits against health risks. 

My research will focus on all approved vaccines against COVID-19 because the 

coronavirus vaccinations were a significant public health threat at the time that this 

research was conducted. The novelty of the coronavirus vaccines adds an interesting 

perspective to my study on vaccine behavior because scientific evidence on these 

vaccines is still changing, and long-term side effects are unknown. In comparison, other 

vaccinations are supported by long-term scientific evidence (e.g., the measles vaccine), 

the virus is not a pressing matter (e.g., influenza vaccine), or the vaccine targets a specific 

population (e.g., HPV vaccine for teenagers). My hypothesis is that self-efficacy, 

knowledge, and normative beliefs will positively relate to the behavioral intention of the 

healthcare professional to give vaccine recommendations to vaccine-hesitant members 

from their social network. I hypothesize that self-efficacy will have a more significant 

impact on behavioral intention in comparison to knowledge. I believe that recommending 

COVID-19 vaccines will rely more upon one's self-efficacy because of the many 

scientific uncertainties related to new vaccines. Lastly, I hypothesize that the normative 

beliefs of healthcare professionals will have an amplifying relationship with knowledge 

and self-efficacy. For example, a healthcare professional has particular vaccine normative 

beliefs that influence both knowledge and self-efficacy.  

In summary, my study hypothesizes that (1) healthcare professionals with high, 

positive levels of self-efficacy, knowledge, and normative beliefs will show a positive 

relationship with their behavioral intention to recommend COVID-19, (2) self-efficacy 

will show a stronger relationship with behavioral intention compared to knowledge, and 
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(3) normative beliefs will have an amplifying relationship with knowledge and self-

efficacy in both directions. 

Significance of the Study 

Building upon prior research, my study aims to bring new understandings about 

the healthcare professionals' social role in daily life, particularly engaging with relatives, 

friends, or peers who hesitate to get the coronavirus vaccine. While this study does not 

pretend to solve the global health issue of vaccine hesitancy, I aim to provide new 

insights about healthcare professionals' role in increasing vaccine intake.   
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Definition of Terms 

Healthcare professionals provide healthcare treatment and advice based on 

schooling, formal training and experience (e.g., physicians, nurses and care providers, 

laboratory staff, psycho-social staff, non-physician researchers).  

Knowledge is the understanding of the health risks and benefits of different health 

practices and the information necessary to perform a behavior (Kelder et al., 2015). In 

this study, knowledge is measured as the healthcare professional’s judgment after 

weighing the health risks against the benefits of the new and approved vaccines for the 

coronavirus, while realizing that the scientific evidence is still changing and long-term 

side effects are unknown. 

Normative beliefs are the norms and beliefs about the social acceptability and 

perceived prevalence of a behavior (Kelder et al., 2015). In this study, normative beliefs 

are measured by the extent that the healthcare professional believes their vaccination 

behavior is the preferred norm in their social network.  

Self-efficacy is a person's confidence in his or her ability to perform a behavior 

that leads to an outcome (Bandura, 1977). In this study, self-efficacy is measured as the 

healthcare professional’s confidence in their ability to recommend approved COVID-19 

vaccines. 

Social Cognitive Theory explains human behavior in terms of a triadic and 

dynamic model of causation in which behavior, personal cognitive factors, and socio-

environmental influences all interact (Bandura, 1986).  

Vaccine hesitancy refers to delay in acceptance or refusal of vaccines despite the 

availability of vaccine services. Vaccine hesitancy is complex and context-specific, 
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varying across time, place, and vaccines. At its core, vaccine hesitancy is the behavior 

that results from the decision-making process and reflects a constellation of factors that 

may influence the decision not to accept some or all vaccines (WHO, 2014). 
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Chapter II. 

Method 

The primary purpose of this study is to empirically evaluate how a healthcare 

professional's intention to engage with vaccine-hesitant individuals is associated with 

their self-efficacy, perceived knowledge, and beliefs about social norms. The independent 

variables are self-efficacy, knowledge, and normative beliefs. The dependent variable is 

behavioral intention.  

A factor analysis assessed the validity of the 19-item questionnaire. According to 

Kaiser's criterion, the principal components analysis was used to identify factors with 

eigenvalues greater than one. The factor analysis and the relationships for the subscales 

were used to describe the main component per group of items. The sampling adequacy 

was verified with the Kaiser-Meyer-Olkin measure (values > .5). Cronbach's alpha 

coefficient and item-total correlations analysis were used to test its reliability. Cronbach's 

alpha was used to assess the internal consistency of the subscales per predictor. 

Acceptable internal consistency levels were Cronbach alpha values >.70 (Nunnally, 

1978). A series of Pearson correlations were performed to evaluate the relationships 

between the subscales indicating a small effect size with r values around .10, medium 

effect size with r values around .30, and large effect sizes with r around .50 (Field, 2018, 

p. 117). In addition, to confirm the questionnaire's applicability, multiple regression 

analysis was used to evaluate the possibility of using knowledge, self-efficacy, and 
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normative beliefs as predictors of healthcare providers' behavioral intentions. Let’s first 

look at the participants’ profile.   

Participants 

A total of 131 respondents met the primary inclusion criterium of healthcare 

professionals and confirmed they provided healthcare treatment and advice based on 

formal training, schooling, and experience. Participants were recruited based on degrees 

(doctor of medicine, bachelor of Medicine and Surgery), fields of study (Health Sciences, 

Clinical Assistant, Medicine, Community Health, Nursing, Clinical Nurse Leader, Family 

Practice Nurse, see appendix), education (Stanford University School of Medicine, Yale 

University School of Medicine, Harvard Medical School, UMass Chan Medical School) 

employment in the healthcare industry, and member groups (Medical Doctor Network, 

Healthcare Physician Practice Management, American Nurses Association, Jobs for 

Nurses). Developed countries were selected, e.g., Europe, Canada, Israel, Turkey, 

Singapore, China, Hong Kong SAR, United States, Taiwan, United Arab Emirates, South 

Korea, Benelux, Latin America, Australia, and New Zealand. Participants who did not 

complete the questionnaire are excluded.   

Measures 

Questionnaire Structure 

The questionnaire started with several demographics: age, gender, country, 

category healthcare professional, followed by a confidence scale addressing the research 

variables (see Appendix 1).  
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Behavioral intention was operationalized as the likelihood of a healthcare 

professional recommending vaccinations to vaccine-hesitant members of their social 

network. A social network is a network of five to seven important people, such as their 

relatives, friends, or peers (e.g., Stout et al., 2020). Questions about behavioral intention 

are inspired by existing questionnaires (Johnson & Ogletree, 2017; Schuler & Coyne-

Beasley, 2016; Stout et al., 2020). For example, one question is “I plan to discuss the 

health benefits and risks of new vaccines with people who are important to me” (see 

Appendix 1). The questions were measured according to a 5-point scale like many other 

studies with healthcare-related research topics (e.g., Glanz et al., 2015). The average 

intention score was calculated for the sample and used within the data analysis.  

Self-efficacy was operationalized as the healthcare professional's confidence in 

their ability to recommend coronavirus vaccines. Questions about self-efficacy followed 

the recommended 100-point confidence scale with 10-point scale from Bandura (1977). 

The questions were inspired by existing questionnaires (McRee et al., 2014; Schuler & 

Coyne-Beasley, 2016). For example: “I am confident that I will speak up when my 

friends, colleagues or family discuss the pros and cons of vaccination programs” (see 

Appendix 1). The average confidence score was calculated for the sample.  

Knowledge was operationalized as the healthcare professional's judgment of the 

health risks and benefits of the coronavirus vaccine. Questions about knowledge followed 

a 5-point scale and were inspired by existing questionnaires (Schuler & Coyne-Beasley, 

2016). For example, “I am worried that new vaccines will cause unknown, long-term side 

effects” (see Appendix 1). The average knowledge score was calculated for the sample 
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and used within the data analysis. Two questions were negatively phrased, and the data 

needed to be reversed in the analysis. 

Normative beliefs was operationalized as healthcare professionals' belief that their 

social network would accept their vaccination behavior as the preferred norm. Questions 

about normative beliefs also followed the 5-point scale. The questions were inspired by 

existing survey designs (Schuler & Coyne-Beasley, 2016). The following questions are 

samples of questions in the survey: “I think people I know well will agree with my 

vaccination decision,” “I find it important that other healthcare professionals show the 

same vaccination decision as I do” (see Appendix 1). The average belief score was 

calculated for the sample and used in the data analysis.   

Data Collection 

Data were collected from LinkedIn. Three different recruitment campaigns were 

launched targeting healthcare providers, nurses as a subgroup, and medical students. The 

campaign on LinkedIn directed the respondents to the online survey on Qualtrics. From 

the 191 respondents, 131 surveys were completed and confirmed healthcare 

professionals.   

Item Reduction of Questionnaire 

The internal consistency of the research variables was checked with Cronbach’s 

alpha. The reliability of the overall model with four variables was found good (α = .78, n 

= 4). The internal consistency level was very good of the subscale of questions 

knowledge, self-efficacy, and behavioral intentions (values above .70). However, 

normative beliefs did not show an acceptable reliability (α = .43, n = 5). After removing 



 

23 

questions 4 and 5, the reliability of the remaining three questions improved (α = .68, n = 

3). In addition, factor analysis showed that normative beliefs formed one component with 

an eigenvalue larger than one and an explained variance of 39%. Therefore, normative 

beliefs form a one-dimensional concept. The study results will be examined in the 

following chapter after the item reduction of the two normative belief questions.  
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Chapter III.  

Results 

The following chapter starts with the results of the factor analysis to test the 

validity of the questionnaire. A detailed analysis per research item resulted in one 

component explaining the research data per variable. After testing the reliability of the 

research items, a multiple regression analysis followed to test the applicability of the 

research model to predict behavioral intention. Diving further into the research data, a 

correlations analysis on research item level showed promising results of strong 

relationships between the research variables. This chapter closes with formulating an 

answer to my research hypotheses based on the study results. 

Power Analysis of the Response 

After the data were cleaned, a final sample of 131 healthcare professionals from 

countries with good access to healthcare services participated in the study. Recruitment 

took place between September and October 2020, when COVID-19 was a matter of 

pressing public concern. Participation was voluntary and anonymous. Most participants 

were 40 years or older, worked in a public healthcare facility, were female, and lived 

mainly in Europe. See table 1. According to the post-hoc computation of the G*Power, 

the population size (N=131) has a significant effect size of 0.96 with three predictors 

while conducting a multiple linear regression (F2=0.15, α=.05, df=3). 

  



 

25 

Table 1  

Demographic Characteristics of Participants  

Variable Frequency (n) Percent (%) 

Gender   

 Female 86 65.6 

 Male 45 34.4 

Age   

 >= 40 years  92 70.2 

 < 40 years 39 29.8 

Healthcare practice    

 Public 77 58.8 

 Private 33 25.2 

 Community 17 13.0 

 Other 4 3.0 

Country    

 EMEA (Europe, Middle East) 79 60.3 

 Americas (US, Canada, Brazil, Bahamas) 45 34.4 

 APAC (e.g., Australia, New Zealand) 7 5.3 
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Note. N = 131. See appendix for a breakdown of geographies. 

Validity of the Questionnaire 

The validity of the 17-item questionnaire was tested and subjected to factor 

analysis. A principal component analysis was used to assess the factors. The factors were 

obtained by using the varimax procedure. The arbitrary criterion that kept variables with 

a factor loading of .3 or above was used, suggesting reasonable factorability (Nunnally & 

Bernstein, 1994). The remaining components after item reduction were retained, covering 

a variance of well above 90%. The Kaiser-Meyer-Olkin (KMO) measures were used to 

define the sample adequacy. The KMO values of the factors self-efficacy (KMO=.85), 

knowledge (KMO=.84), behavioral intention (KMO=.74), and normative beliefs 

(KMO=.67) were considered adequate (Kaiser, 1974). Also, all KMO values for 

individual items were greater than .73, which is well above the acceptable limit of 0.5 

(Kaiser, 1974). Based on these results, all 17 items were kept for the factor analysis. 

An initial analysis showed that each subset had one leading factor with 

eigenvalues over Kaiser’s criterion of 1 and explained acceptable levels of variances, e.g., 

self-efficacy (SE5, KMO=.87, 66.4%), normative beliefs (NB3, KMO=.80, 61.6%), 

knowledge (K1, KMO=.86, 68.2%), and behavioral intention (BI3, KMO=.84, 59.3%). 

Additional items from the subsets explained more than 90% of the variance (cumulative 

percentage) and were subsequently retained to have a more detailed analysis per item in 

the discussions. See table 2. 
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Table 2 

Factor Analysis of the Questionnaire 

 Factor 
load 

Eigen-
value 

Variance 
explained 

Cumu-
lative % 

Factor 1: Self-efficacy     

SE5. I am confident that people will 
listen to me even when we have 
opposing views about vaccinations.  

.87 3.32 66.4% 66.4% 

SE2. I can overcome people’s safety 
concerns about new vaccines .83 0.62 12.3% 78.7% 

SE4. I am confident that I will speak 
up when my friends, colleagues or 
family discuss the pros and cons of 
vaccination programs.  

.83 0.44 8.8% 87.5% 

SE3. I am influential in other 
people’s final decision about whether 
they intend to get vaccinated. 

.80 0.35 6.9% 94.4% 

SE1. I can address specific concerns 
and questions about new vaccines in 
my private life. 

.75 0.28 5.6% 100% 

Factor 2: Normative Beliefs     

 NB3. I find it important that other 
healthcare professionals show the 
same vaccination decision as I do. 

.80 1.85 61.6% 61.6% 

NB2. I think people I know well will 
agree with my vaccination decision.  .79 0.62 20.6% 82.2% 

NB1. I think people I know well will 
get vaccinated. .76 0.54 17.8% 100% 
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 Factor 
load 

Eigen-
value 

Variance 
explained 

Cumu-
lative % 

Factor 3: Knowledge     

K1. I would complete the vaccine 
program, even when scientific 
evidence is changing. 

.86 3.41 68.2% 68.2% 

K2. I am (not) hesitant to take new 
vaccines because of the unknown, 
long-term side effects. (R) 

.85 0.62 12.3% 80.5% 

K3. I am (not) worried about the 
changing scientific evidence of new 
vaccines. (R) 

.84 0.44 8.8% 89.4% 

K4. I believe that the benefits of 
taking a new vaccine will always 
outweigh the risks. 

.80 0.27 5.4% 94.7% 

K5. I put more trust in my healthy 
lifestyle than in taking the risks of a 
new vaccine. 

.79 0.26 5.3% 100% 

Factor 4: Behavioral Intention     

BI3. I want to share my personal 
opinion with vaccine—hesitant 
people who are important to me, 
because there are many 
misunderstandings about new 
vaccines. 

.84 2.37 59.3% 59.3% 

BI1. I plan to discuss the health 
benefits and risks of new vaccines 
with people who are important to me. 

.76 0.69 17.3% 76.6% 

BI2. People close to me will ask me 
questions about new vaccines, 
because my training and experience 
in healthcare makes me a trustworthy 
source.  

.75 0.55 13.9% 90.5% 
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 Factor 
load 

Eigen-
value 

Variance 
explained 

Cumu-
lative % 

BI4. I will discuss vaccination 
decisions with people I know well, 
even when scientific evidence is still 
changing. 

.73 0.38 9.50% 100% 

Note. N = 131. In bold, the leading factor per subset. Reverse-scored items are denoted 
with an (R).  

The factor analysis of the items per research variable showed interesting findings 

with high factor leadings. Consequently, the factor findings led to one label (component) 

which for the most part explained the healthcare professional’s response.  

Assessing knowledge, it was found that the item “I would complete the vaccine 

program, even when scientific evidence is changing” had the highest factor loading of the 

group (K1). The following items (K2, K3) also showed high factor loadings. These 

findings suggest that healthcare professionals had high confidence levels of their personal 

vaccination decision regardless of changing scientific insights and long-term side effects. 

In fact, healthcare professionals were not worried about the uncertainties, and they 

believed that the benefits would outweigh the risks. I have labeled this Knowledge factor 

as trust in personal judgment.  

Assessing self-efficacy, it was found that the item “I am confident that people will 

listen to me even when we have opposing views about vaccinations” had the highest 

factor loading of the group (SE5). The following items (SE 2, 4, 3) also showed high 

factor loadings. These findings suggest that healthcare professionals were confident about 

their ability to speak up and be heard. I have labeled this Self-Efficacy factor as active 

ambassadorship.  
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Assessing behavioral intention, it was found that the item “I want to share my 

personal opinion with vaccine-hesitant people who are important to me, because there are 

many misunderstandings about new vaccines” had the highest factor loading (BI3). The 

next items (BI1, BI2) contributed to explain more than 90% of the variance of this 

subscale. These findings suggest that healthcare professionals were more inclined to 

discuss misunderstandings and weigh risks versus benefits around vaccines than 

influencing others as role model. I defined this one component to explain Behavioral 

Intention as confident behavior but not influential. 

Assessing normative beliefs, it was found that the item “I find it important that 

other healthcare professionals show the same vaccination decision as I do” explained 

most of the variance (NB3). This subscale was reduced with two items in the preview. 

Upon reviewing the remaining three items with high factor loads, the findings suggest 

that healthcare professionals were confident that people close to them – peers, friends, 

relatives, would show similar beliefs as themselves. I defined the one component to 

explain normative beliefs as norm expectations. 

Altogether, the validity of the questionnaire was tested with a factor analysis and 

led to one dominant component per research variable: trust in personal judgment, active 

ambassadorship, confident behavior but not influential, and norm expectations. In the 

following paragraph, I report on the reliability of the questionnaire. 

Reliability of the Questionnaire 

After the factor analysis, the internal consistency of the 17-item questionnaire was 

tested. Score means, standard deviations, item-total correlations, and ‘Cronbach’s alpha if 

item deleted’ for each question are listed in table 3. Nunnally’s (1978) reliability criterion 
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of at least .70 was used as a cutoff to indicate an acceptable internal consistency among 

the items.   

Knowledge defined as the personal judgment of a healthcare professional had 

high reliability with a subscale of five items. According to the guideline of Kaiser & Rice 

(1974), the Cronbach alpha value of knowledge was meritorious (5 items; α = .88). The 

five items showed composite mean values in the same range, which is not surprising 

given the Likert scale, and it is expected to give consistent values to questions about the 

same topic. The corrected item-total correlations score in an acceptable range between 

.30 and .70 (Ferketich, 1991). There is one score above .75, which could indicate that the 

score is redundant, and measuring the full scale (K1, α = .77). However, the alpha score 

shows that upon deletion of KI, the Cronbach’s value would be impacted (α = .85) to 

improve the overall consistency of the subscale value of knowledge (α = .88) and 

therefore will not be deleted. 

Self-efficacy had high reliability with a subscale of five items, with a meritorious 

Cronbach alpha value (5 items; α = .87). The five items show a wide range of variance 

and not similar composite mean values. The corrected item-total correlations show that 

the scores are within an acceptable range between .30 and .70 (Ferketich, 1991). One 

score above .75 (SE5, α = .78) could indicate that the score is redundant and measuring 

the full scale. However, the alpha score showed that upon deletion of SE5, the 

Cronbach’s value would be impacted (α = .83) but not exceed the subscale value of self-

efficacy (α = .87) and, therefore, will not be deleted. 

Behavioral intention had high reliability with a subscale of four items, with a high 

middling Cronbach alpha value (4 items; α = .77). The four items show composite mean 
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values in the same range, which is not surprising given the Likert scale, and it is expected 

to give consistent values to questions about the same topic. The corrected item-total 

correlations score in an acceptable range between .30 and .70 (Ferketich, 1991). There 

are no items that would impact the overall subscale Cronbach’s value upon deletion. 

Normative beliefs had high reliability with a subscale of four items, with a high 

mediocre Cronbach alpha value (3 items; α = .69). The four items showed composite 

mean values in the same range, which is not surprising given the Likert scale, and it is 

expected to give consistent values to questions about the same topic. The corrected item-

total correlations scored in an acceptable range between .30 and .70 (Ferketich, 1991). No 

items would positively impact the overall subscale Cronbach’s value upon deletion. 
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Table 3 

Internal Consistency of the Research Items 

Items of 
Subscale 

M S.D. Corrected 
Item-Total 
Correlation 

Cronbach’s 
α if deleted 

Cronbach’s 
α per Item 

Knowledge 3.58    .88 

K1 3.83 1.13 .77 .85  

K2 (R) 3.56 1.40 .75 .85  

K3 (R) 3.31 1.38 .73 .85  

K4 3.61 1.35 .67 .87  

K5 3.60 1.42 .68 .87  

Self-Efficacy 71.22 20.53   .87 

SE1 78.25 22.46 .62 .87  

SE2 65.64 27.57 .72 .84  

SE3 64.30 25.23 .68 .85  

SE4 80.93 24.43 .71 .84  

SE5 67.00 26.12 .78 .83  
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Items of 
Subscale 

M S.D. Corrected 
Item-Total 
Correlation 

Cronbach’s 
α if deleted 

Cronbach’s 
α per Item 

Behavioral 
Intention 

4.24 0.75   .77 

BI1 4.26 1.01 .57 .72  

BI2 4.27 0.88 .54 .73  

BI3 4.22 1.01 .67 .66  

BI4 4.21 0.95 .53 .74  

Normative 
Beliefs 

4.00 0.03   .69 

NB1 3.85 0.40 .47 .62  

NB2 4.20 0.98 .52 .58  

NB3 3.97 1.27 .52 .57  

Note. N = 131. R = reversed scores. Min score on Knowledge, Behavioral Intention, 
Normative Beliefs  = 1, max scores 5. Min score for Self-Efficacy = 10, max score = 100. 
Higher scores represent higher confidence of the healthcare provider.  

Overall, the questionnaire showed an acceptable internal consistency. In the 

following paragraph, the research model’s applicability to predict healthcare 

professionals’ behavioral intention was tested via multiple linear regression analysis. 
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Applicability Model of Predicting Behavioral Intention 

Multiple linear regression analysis was used to test if self-efficacy, knowledge, 

and normative beliefs significantly predict the healthcare professionals’ behavioral 

intention to discuss vaccination decisions with their vaccine-hesitant relatives, friends, or 

peers. The results of the regression indicated that the three predictors explained 21% of 

the variance (R2 = .21, F (3, 127) = 11.78, p < .001). It was found that self-efficacy 

significantly predicted behavioral intention (𝛽 = .28, p = .004), while knowledge (𝛽	= 

.08, p = .457) and normative beliefs did not (𝛽	= .17, p = .116).  

The results of the multiple linear regression analysis revealed a statistically 

significant association between self-efficacy and behavioral intention. The regression 

coefficient associated with self-efficacy suggests that an increase in self-efficacy was 

associated with an increase of their behavioral intention (B = .30 [.12, .48], p < .001). The 

R2 value of .169 of the regression model suggests that self-efficacy accounted for 17% of 

the variation in behavioral intention, which means that 83% of the variation in behavioral 

intention cannot be explained by self-efficacy alone. The confidence interval associated 

with the regression analysis model does not contain 0, and thus there is no association 

between the level of self-efficacy and behavioral intention that can be rejected. Adding 

normative beliefs to self-efficacy increased the adjusted R square from .16 to .19 with a 

significant F change, F(1,128) = 5.86, p = .017, DR2 = .04. The regression coefficient (B 

= .22 [.04, .40], p = .017) associated with normative beliefs suggests that with each 

increase in normative beliefs, the behavioral intention increased as well. The R2 value of 

.205 associated with this regression model suggests that normative beliefs and self-

efficacy accounted for 21% of the variation in behavioral intention, which means that 
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79% cannot be explained by normative beliefs and self-efficacy alone. The confidence 

interval associated with the regression analysis does not contain 0, which means there is 

no association between the level of normative beliefs and self-efficacy and behavioral 

intention that can be rejected.  

Knowledge was excluded from the regression analysis because it did not 

significantly predict behavioral intention (p = .457). Adding normative beliefs to 

knowledge did not increase the predictive value of the model, knowledge remained non-

significant (p = .052).  

The collinearity statistics show that self-efficacy and normative beliefs were not 

correlated, all values of the variance inflation factors (VIF) were well below 5. The 

tolerance values of each predictor also scored well above .2.  Multicollinearity was 

therefore excluded, and the predictors did not change in close coordination with each 

other. 

The data were checked on normality of distribution, a critical assumption of linear 

regression. There were no real concerns when looking at the histogram, the P-P plot, and 

scatterplot of the variables. See scatterplot in figure 1.  
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Figure 1 

Scatterplot of the Regression Model 

Note. On the y-axes are the predictors, with on the left y-axis the data of normative 
beliefs are plotted (min = 1, max = 5) and on the right y-axis the data of self-efficacy are 
plotted (min = 10, max = 100). The x-axis has the values of behavioral intention (min= 1, 
max = 5).  

The case-wise diagnostics identified two outliers (case numbers 94, 122), 1.5% of 

the total population size (N=131). Both cases were checked in the data response set and 

gave no cause to be deleted from the dataset. The Durbin-Watson value indicated normal 

independence of errors (DW=1.84). The outliers were within reason for all variables to 

further investigate for my study. 

 

  



 

38 

Table 4 

Reporting the Research Model 

 B SE b β p 

Step 1     

Constant 3.17 (2.75, 3.60) .22   

Self-efficacy 0.02 (0.01, 0.02) .00 .41 < .001 

Step 2     

Constant 2.71 (2.14, 3.28) .29   

Self-efficacy 0.01 (0.00, 0.02) .00 .30 .001 

Normative 
beliefs 

0.19 (0.03, 0.34) .08 .22 .017 

Note: R2=.17 for Step 1 (p<.001); DR2=.04 for Step 2 (p=.017). 

In conclusion, self-efficacy and normative beliefs were statistically significant 

predictors of behavioral intention, F(2,128)=16.6, p < .001, r = .45. The effect size was 

medium to large and accounts for 21% of the variance in behavioral intention. Behavioral 

intention increases when healthcare professionals’ self-efficacy increases (𝛽 = .30, p < 

.001) and when they score higher on normative beliefs (𝛽 = .22, p = .017). See table 4. 
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Correlations 

After the multiple regression analysis, the correlations were analyzed to 

understand the data better. Only effect sizes that indicated strong or moderately strong 

relationships were included in the correlations analysis. The strong relationships among 

the research variables are of interest to understand and further analyze the results. The 

results of the correlations analysis between the research items showed interesting findings 

of the behavioral intention of healthcare professionals.  

Looking at Pearson’s correlation coefficients of the four research variables in 

table 5, it was found that all variables had significant positive relationships with moderate 

to strong effect. There was a strong effect size between the level of knowledge and the 

healthcare professional’s normative beliefs, r = .68, 95% CI [.57, .76], p < .001. 

Knowledge was also strongly related to self-efficacy with a strong effect size, r = .53, 

95% CI [.39, .64], p < .001. A strong effect was also found between normative beliefs 

and self-efficacy, r = .50, 95% CI [.36, .62], p < .001. See table 5.  

Table 5 

Pearson’s Correlations of the Research Variables  

 Knowledge Behavioral 
Intention 

Normative 
Beliefs 

Self-
Efficacy 

Knowledge 1 .35 
[.19, .49] 

.68 
[.57, .76] 

.53 
[.39, .64] 

Behavioral Intention -- 1 .37 
[.21, .51] 

.41 
[.26, .54] 

Normative Beliefs -- -- 1 .50 
[.36, .62] 

Self-Efficacy -- -- -- 1 
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Note. All values are significant with p<.001, 95% (2-tailed) confidence intervals reported 
in brackets. 

Correlations Between the Research Items. The correlations analysis inter-items 

resulted in noteworthy findings were found when looking at the relationships and weights 

between the individual research items. The strongest relationships were found between 

the normative belief item (NB3) “I find it important that other healthcare professionals 

show the same vaccine decision as I do” and all knowledge research items (K1, K2, K3, 

K4, K5) with effect sizes between .46 and .67. The importance that peers should show the 

same vaccine behavior also correlated strongly with self-efficacy items (SE2, r = .50) “I 

can overcome people's safety concerns about new vaccines”, and (SE4, r = .40) “I am 

confident that I will speak up when my friends, colleagues or relatives discuss the pros 

and cons of vaccination programs.” These findings suggest that healthcare professionals' 

expectations of peers' vaccine behavior were a strong driver to speak up and overcome 

vaccine safety concerns. Professionals felt strengthened by their judgment that the 

benefits of taking the COVID-19 vaccine outnumber the existing risks.   

Moderately strong correlations were found between the normative belief item 

(NB1) "I think people I know well will get vaccinated” and knowledge items (K1, r = 

.55) “I would complete the vaccine program even when scientific evidence is changing,” 

(K2, r = .43) “I am (not) hesitant to take new vaccines because of the unknown, long-

term side effects,” and (K4, r = .45) “I believe that the benefits of taking a new vaccine 

will always outweigh the risks.” However, the professionals' expectation of people's 

vaccine behavior was not strongly related to (K3) “I am not worried about the changing 

scientific evidence of new vaccines,” and (K5) “I put more trust in my healthy lifestyle 
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than in taking the risks of a new vaccine.” The suggestion that people will probably get 

vaccinated was related to self-efficacy research items (SE3, r = .46) “I am influential in 

other people's final decision about whether they intend to get vaccinated,” (SE4, r = .41) 

“I am confident that I will speak up when my friends, colleagues or relatives discuss the 

pros and cons of vaccination programs,” and (SE5, r = .40) “I am confident that people 

will listen to me even when we have opposing views about vaccinations.” These findings 

suggest that healthcare professionals who believe COVID-19 vaccination is worth the 

risk believe their social network will take the same risk. Healthcare professionals felt 

empowered to engage with their social network about vaccine hesitancy outside of the 

practice. Healthcare professionals showed a strong belief in their confidence to 

recommend new vaccines to vaccine-hesitant people and their ability to change their 

minds. See table 6. 
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Table 6 

Pearson’s Correlations Inter-Item  

 NB1 NB3 SE1 SE2 SE3 SE4 SE5 

K1 .55 .67  .54    

K2 .43 .57  .49    

K3  .46  .43    

K4 .45 .63  .44    

K5  .49 .44 .55    

NB1     .46 .40 .41 

NB3    .50  .40  

Note. R-values above .40 are reported, the full inter-item correlations table is in the 
appendix. All values are significant with p<.01, 95% (2-tailed). See appendix 1 for the 
questions related to the items in this table. 

As a result of these new findings, I set out to explore possible modeling of the 

different weight and relationships of factors on the behavior of healthcare professionals.  

Models of the Healthcare Professionals’ Role 

The results from the correlational analysis between research items suggest 

healthcare professionals take a different role when extracting peers from the social 

network. The strongest relationship was found between healthcare professionals' 

expectations from their peers and the trust in their judgment to take new vaccines despite 

the associated risks. Relationships were also found between the norm expectations of 
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peers and the healthcare professional's ability to speak up and overcome issues in vaccine 

discussions. The models include the inter-item correlations and the component labels 

proposed from the factor analysis.  

Interestingly, active ambassadorship – one of the components identified from the 

factor analysis, was related to the people model and not present in the peer model. The 

label active ambassadorship returned in the people's model and was significantly related 

to the expectation that people get vaccinated. In other words, healthcare professionals 

strongly believed that they would act upon vaccine-hesitant behavior of people they know 

well and were confident they could change people's minds. Healthcare professionals 

seemed to have other expectations from their peers in their social network and fulfilled a 

different role. Also, other factors played a role in the discussions with the broader circle 

of trusted friends, relatives, and peers. For example, trust in personal judgment was 

firmly positioned in the peers' model. In contrast, fewer items were strongly correlated in 

the people model. Healthcare professionals seemed to need less support from their 

knowledge to become actively engaged in tough conversations about vaccination 

decisions.   

Figure 2 

Model 1: Norm Expectations from Peers  
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Note. R-values are above .40, and all values are significant with p< .01, 95% (2-tailed). 
In bold the components that were identified from the factor analysis.   

Figure 3  

Model 2: Normative Belief of People’s Behavior 

 

Note. R-values are above .40, and all values are significant with p< .01, 95% (2-tailed).  

While the correlations show interesting results and will be followed up in the 

chapter implications and recommendations, my research model was only able to partially 

predict the behavioral intention of healthcare professionals.  

Results of the Research Hypotheses  

The results of this study were not sufficient to address my research hypotheses. 

My first hypothesis was not supported, “Healthcare professionals with high, positive 

levels of self-efficacy, knowledge, and normative beliefs will show a positive relationship 

with their intention to engage with vaccine-hesitant friends or family members.” While 

self-efficacy was a significant predictor of behavioral intention, the other variables were 

not significantly associated with behavioral intention in this research model.  
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The second hypothesis was also not supported: “Self-efficacy will show a 

stronger relationship with intention than knowledge.” We cannot compare the strength of 

the relationship, as knowledge was not found to be a significant predictor in the model. 

My third hypothesis assumed that normative beliefs would strengthen values of 

knowledge and self-efficacy. The model cannot confirm nor refute this assumption; 

therefore, hypothesis 3 was not supported: “Normative beliefs will have an amplifying 

relationship with knowledge and self-efficacy in both directions.” 

This research question cannot be answered by my research model, yet the 

correlational analysis found study findings of interest that explored the relationships 

between specific aspects of knowledge, normative beliefs, and self-efficacy in relation to 

the social network of healthcare professionals who clearly distinguishes between peers 

and others. In the next chapter, I will discuss these results and make recommendations for 

further research. 
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Chapter IV.  

Discussion 

This chapter will sum the key findings of my research. In addition, I will also 

discuss how issues with my research model were solved. Interestingly, one of these issues 

led to exciting new concepts that I will elaborate on concerning healthcare professionals' 

role in the vaccination debate. I will conclude with recommendations for future research 

to understand the role healthcare professionals can fulfill in increasing the vaccine uptake 

of vaccine-hesitant individuals, including healthcare professionals with concerns about 

COVID-19 vaccines.     

Key Findings 

This research set out to empirically study the behavioral intention of healthcare 

professionals to recommend vaccines against COVID-19 to vaccine-hesitant members in 

their social network. My study assessed the relationships between the healthcare 

professionals' self-efficacy, knowledge, normative beliefs with their behavioral intention. 

My research suggests that self-efficacy in combination with normative beliefs was a 

significant predictor of the healthcare professionals' intention to recommend new 

vaccines to vaccine-hesitant friends, relatives, and peers. Healthcare professionals were 

confident in their ability to recommend approved COVID-19 vaccines. In addition, they 

felt strengthened by their belief that their vaccine behavior was the preferred norm in 

their social network.  
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Strong correlations were found between the healthcare professionals' trust in their 

judgment and their will to speak up and overcome concerns of other healthcare 

professionals in their network. The healthcare professionals' intent was strongly 

correlated with their expectations from peers to show the same vaccine behavior. Another 

interesting finding was the strong relationship between taking an active ambassadors' role 

and their belief that friends, relatives, or peers would get vaccinated. In this case, 

healthcare professionals' self-efficacy was strongly correlated with discussing opposing 

views about COVID-19 vaccines with friends, relatives, and peers. They felt strongly 

about influencing people close to them and having tough conversations. Whereas when 

discussing vaccine hesitancy with peers, they intended to speak up and overcome the 

safety concerns associated with new vaccines.  

The data analysis showed issues with the research model leading to unanswered 

hypotheses. The following paragraph will outline how these issues were solved in the 

analysis.   

Research Model Issues 

My research model significantly predicted the healthcare professionals' intention to 

recommend COVID-19 vaccines to people they know well based on their self-efficacy 

and normative beliefs. However, during the data analysis, consistency issues were found 

with the questions about normative beliefs. The issue with the consistency of the subscale 

was most probably the one-sided definition of normative beliefs that looked at the 

confidence levels of healthcare professionals. Bandura (1998) described social norms as 

self-regulatory systems based on personal evaluation and perceived social consequences. 
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However, my model only focused on the personal evaluation of social norms, e.g., the 

confidence of healthcare professionals. The consistency issue was solved by removing 

the data from the two conflicting questions from further analysis. 

The unexpected need to remove knowledge from my research model was a more 

complex issue. Knowledge was measured as the judgment of the healthcare professional 

based on weighing the health risks against the health benefits of COVID-19 vaccines. 

The data analysis showed that knowledge was not needed in my model to answer the 

research question and therefore removed due to Parsimony law (Field, 2018). My 

assumption was that knowledge would play a critical role in understanding the healthcare 

professional’s intentions. Moreover, knowledge was identified in the literature as an 

essential precondition for change in combination with self-efficacy (Bandura, 1998). 

Hence, the question surfaces why knowledge did not emerge as a significant predictor. 

Several reasons could explain this unexpected outcome. One is that the strong correlation 

with the other two variables did not differ among this homogeneous group of participants. 

All healthcare professionals could show the same personal judgment when assessing new 

vaccines' health benefits versus risks. As my study design did not include a control group, 

this possible explanation cannot be checked. Another explanation could be that 

knowledge as a health belief is hard to measure via a quantitative survey design. For 

example, studies indicated two sides to knowledge, one side covers the fear of unknown 

outcomes that cannot be controlled, and the other side is an optimistic belief that the risks 

can be controlled (Bond & Nolan, 2011; Luz et al., 2020). These findings from current 

literature cannot explain the non-significant predictive value of knowledge as a third 

predictor of behavioral intention. 
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Nonetheless, the correlations analysis found interesting findings, giving a better 

understanding of the role that knowledge has with vaccine discussions and the behavioral 

intentions of healthcare professionals. The following paragraph will outline the concepts 

that emerged from the correlations between the research items.  

Emerging Concepts  

The data analysis revealed three concepts about healthcare professionals' role 

outside their practice. The concepts emerged from a deeper review of various 

relationships between healthcare professionals' data to questions about knowledge, self-

efficacy, and normative beliefs. 

Trust in personal judgment to complete the vaccine program even with changing 

scientific evidence stood out among the surveyed healthcare professionals. While this 

might sound obvious, the literature found that nurses were concerned about the novelty 

and side effects of new vaccines against COVID-19 and subsequently did not feel 

confident about the effectiveness of the new vaccine (e.g., Berry et al., 2021; Kwok et al., 

2021). My study findings suggest that healthcare professionals with awareness of the 

uncertainties related to new vaccines, e.g., changing scientific evidence and long-term 

side effects, would complete the vaccine program. They were not worried and believed 

that the benefits will outweigh the risks. This emerging concept poses that healthcare 

professionals have a role in the public vaccine debate with vaccine-hesitant individuals 

and could engage with vaccine-hesitant peers.  

Active ambassadorship was identified as a second emerging concept from the 

analysis of the self-efficacy replies by healthcare professionals. My study findings 

suggest that healthcare professionals were confident that people will listen to them, even 
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with opposing views about vaccinations. They indicated that they would speak up and 

overcome other people's concerns with vaccinations. The active ambassador role of 

healthcare professionals builds upon studies identifying healthcare providers as trusted 

advisors for patients (e.g., Charron et al., 2020; Paterson et al., 2016; Verger et al., 2016). 

This is an exciting concept when correlated with behavioral intentions outside their 

practice. My study findings indicate that healthcare professionals plan to engage with 

vaccine-hesitant people in their social surroundings to recommend the new and approved 

vaccines against COVID-19. 

Norm expectations from peers stood out among my analysis as the third emerging 

concept. In my study, healthcare professionals indicated that they find it important that 

their peers show the same vaccination behavior. This is an interesting finding because 

recent studies have suggested that nurses and doctors seek societal endorsement and 

support from colleagues or friends for their vaccine behavior and build their knowledge 

(e.g., Berry et al., 2021; Paterson et al., 2016). In addition, Bandura (1998) mentioned 

that people do not change habits through willpower but will self-regulate, observe their 

behavior, and compare with others. The norm expectations from peers concept argues in 

favor of healthcare professionals taking a purposeful role in increasing the vaccine-intake 

of other healthcare professionals.  

Now that I have outlined the emerging concepts from the data analysis, the 

following paragraph will review the implications of these findings for my study and 

future studies. 

Implications & Recommendations 
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To my knowledge, this is the first study examining the role of healthcare 

professionals outside of their practice. My study suggests that healthcare professionals 

play a valuable and critical role as social influencers and are already part of the public 

vaccine discussion. My study indicates that self-efficacy and normative beliefs are 

important indicators if the healthcare professionals will speak up and engage in tough 

discussions about new vaccines against COVID-19. There are also questions unanswered 

by my research, which would further the academic understanding of the role of healthcare 

professionals, which I will discuss below. 

Healthcare professionals are an interesting group to study because they are 

regarded as trusted advisors in their practice (e.g., Charron et al., 2020; Paterson et al., 

2016; Verger et al., 2016), and my study indicated they expect others to show the same 

vaccine behavior as they have. In fact, healthcare professionals intend to speak up if 

others show different vaccine behavior. This finding is of interest because prior studies 

found that public health programs had limited success to increase the vaccine uptake, 

and, in some cases, even led to counterproductive results (e.g., Adams et al., 2015; 

Betsch & Böhm, 2016; Brewer et al., 2017; Dubé et al., 2015; Nyhan et al., 2014). Also, 

studies agree that vaccine hesitancy is found mainly among middle- and higher-income 

populations with good access to healthcare services (e.g., Carrion, 2018; Larson et al., 

2016; Sugerman et al., 2010). At the same time, people seeking information to confirm 

their behavior will search the internet and check with people they trust (Brunson, 2013). 

Combined with my research findings that suggest healthcare professionals are confident 

in speaking up and overcoming their peers' concerns about vaccine hesitancy, healthcare 

professionals are a credible group of social influencers for public health programs. I 
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recommend further studying the role of healthcare professionals outside the practice 

while looking at their self-efficacy and normative beliefs. Social Cognitive Theory is a 

valuable research approach for this type of study. In addition, I recommend to study how 

the social network influences the vaccine beliefs of healthcare professionals. From a 

social cognitive perspective, it would be interesting to see what would change their 

beliefs.  

Public health authorities have experimented with financial incentives or quasi-

mandatory interventions to increase vaccine intake. In contrast to the short-term gain of 

forcing individuals to take a vaccine, the long-term negative consequences would 

overrule the short-term gains in distrust and possible fallout from denying access to 

school (e.g., Adams et al., 2015; Dubé et al., 2015). Current literature suggested that 

nurses showed similar concerns about financial incentives – turning a social 

responsibility into a cash transaction, and these nurses were uncomfortable with taking 

away people's free will to get vaccinated (Adams et al., 2015). In sum, my research 

findings suggest that healthcare professionals could potentially be a valuable and 

passionate group of ambassadors to influence the vaccination decisions of their vaccine-

hesitant friends, relatives, and peers. The literature indicated that safety concerns about 

COVID-19 vaccines are a strong health belief of vaccine-hesitant individuals, as well as 

among healthcare providers (e.g., Berry et al., 2021; Kwok et al., 2021; Thunström et al., 

2020). Thus, public health authorities could benefit from investing in the healthcare 

professionals' confidence to engage with vaccine-hesitant individuals. Healthcare 

professionals engage with vaccine-hesitant people in their inner circle with similar beliefs 

and are used to being trusted advisors based on their profession and training. The 
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interesting next step is if their close friends, relatives, and peers look upon these 

healthcare professionals as trusted advisors in social settings.  

For future research, I recommend adding a control group to check if healthcare 

professionals rely more upon their knowledge than non-healthcare professionals when 

making a vaccination decision. In addition, I recommend studying normative beliefs as 

the self-evaluation of healthcare professionals from a personal perspective and their 

anticipation of how their social environment will react to their behavior.  

In sum, the current empirical study set out to study the behavioral intention of 

healthcare professionals to recommend the new COVID-19 vaccines to their social 

network. The assumption was that higher levels of the healthcare professionals' self-

efficacy, normative beliefs, and knowledge would positively relate to their intent to 

recommend new vaccines to vaccine-hesitant friends, relatives, and peers. The analysis 

showed that self-efficacy and normative beliefs are significant predictors of behavioral 

intention (p < .001). Healthcare professionals strongly believe that the benefits of taking a 

new vaccine will outweigh the risks of not knowing the long-term side effects or changes 

in scientific evidence. They will speak up and overcome their peers' concerns about new 

vaccines, strengthened by their expectation that peers should show the same vaccination 

decision. Adding friends and relatives to their social network healthcare professionals' 

intention goes beyond speaking up and influencing those with opposing ideas about 

vaccinations. Findings suggest that future public health programs should target healthcare 

professionals to increase the vaccine uptake of vaccine-hesitant individuals outside of 

their practice. An area of interest for further research is the healthcare professional's role 

in influencing their vaccine-hesitant colleagues. 
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Appendix 1. 

The Questionnaire 

1. BI1. I plan to discuss the health benefits and risks of new vaccines with people who 

are important to me. 

2. BI2. People close to me will ask me questions about new vaccines, because my 

training and experience in healthcare makes me a trustworthy source.  

3. BI3. I want to share my personal opinion with vaccine—hesitant people who are 

important to me, because there are many misunderstandings about new vaccines. 

4. BI4. I will discuss vaccination decisions with people I know well, even when 

scientific evidence is still changing. 

5. K1. I would complete the vaccine program, even when scientific evidence is changing 

6. K2. I am (not) hesitant to take new vaccines because of the unknown, long-term side 

effects (reversed) 

7. K3. I am (not) worried about the changing scientific evidence of new vaccines 

(reversed) 

8. K4. I believe that the benefits of taking a new vaccine will always outweigh the risks 

9. K5. I put more trust in my healthy lifestyle than in taking the risks of a new vaccine 

10. NB1. I think people I know well will get vaccinated. 

11. NB2. I think people I know well will agree with my vaccination decision.  

12. NB3. I find it important that other healthcare professionals show the same vaccination 

decision as I do.  
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13. NB4. I am comfortable to show different vaccination beliefs or behaviors compared 

to my healthcare colleagues.  

14. NB5. I would reconsider my vaccination intention if a trusted healthcare colleague 

has a different opinion. 

15. SE1. I can address specific concerns and questions about new vaccines in my private 

life. 

16. SE2. I can overcome people’s safety concerns about new vaccines. 

17. SE3. I am influential in other people’s final decision about whether they intend to get 

vaccinated. 

18. SE4. I am confident that I will speak up when my friends, colleagues or family 

discuss the pros and cons of vaccination programs.  

19. SE5. I am confident that people will listen to me even when we have opposing views 

about vaccinations. 
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Appendix 2. 

Demographics of the Participants 

Age Below 40 Above 40 
 39 (30%) 92 (70%) 

 
Gender  Male Female 
 45 (34%) 86 (66%) 

 
Country   
US 37 Americas: 45 (34%) 
Canada 5  
Brazil 2  
Bahamas 1  
   
Netherlands 26 EMEA: 79 (60%) 
Greece 10  
France 5  
Denmark 5  
UK 5  
Switzerland 4  
Romania 3  
Portugal 3  
Turkey 2  
Spain 2  
Italy 2  
Ireland 2  
Slovenia 1  
Estonia 1  
Luxemburg 1  
Ukraine 1  
UAE 3  
Saudi Arabia 2  
Nigeria 1  
   
Australia 4 APAC: 7 (5%) 
New Zealand 1  
Hong Kong 1  
Philippines 1  
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Appendix 3. 

Correlations Inter-Item Table 
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