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Abstract 

Background:Although vaccination has proven to be one of the most effective public health 

measures, vaccine acceptance rates vary across the world. Vaccine hesitancy is a complex 

multifactorial problem that faces communities and hinders their efforts to reach herd immunity. 

It was listed in 2019 by the World Health Organization as one of the top ten global threats. Later 

on, The COVID-19 pandemic has shed more light on the problem and its bad effects. 

Multisectoral approaches involving all the related stakeholders are needed to target the 

determinants of vaccine hesitancy and reduce its bad effects on both individuals and 

communities. 
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Introduction 
Vaccines, despite being one of the most effective public health measures, are considered a useless, and 

risky measure by a significant percentage of people. Worries about vaccines and their effects led to the 

emergence of the problem of vaccine hesitancy. It results from the complex interaction of social and 

political factors, cultural and religious beliefs, the availability, and competence to understand health and 

scientific information, as well as individual and community experiences with health systems and 

governmental policies. In 2019, the World Health Organization considered vaccine hesitancy as one of the 

top ten threats to global health. The negative effect of antivaccination campaigns is widely recognized as 

one of the main causes of vaccine hesitancy all over the world 
(1)

. 

 

Definition of Vaccine Hesitancy: 

The Strategic Advisory Group of Experts (SAGE) Working Group defined vaccine hesitancy as: ‘Vaccine 

hesitancy refers to delay in acceptance or refusal of vaccination despite availability of vaccination 

services. Vaccine hesitancy is complex and context-specific, varying across time, place, and vaccines. 

It is influenced by factors such as complacency, convenience, and confidence’ (2)
. 

 

COVID-19 Vaccine Hesitancy: 

The COVID-19 pandemic and its multiple vaccines had shed more light on the problem of vaccine 

hesitancy
(3)

. While the reported COVID-19 vaccine acceptance rates vary all over the world, The Middle 

East/North Africa (MENA), Europe/Central Asia, and West/Central Africa regions showed higher levels of 

COVID-19 vaccine hesitancy 
(4)

. 

In Egypt, high levels of COVID-19 vaccine hesitancy were recorded, affecting vaccine uptake. According 

to a study that included about 1000 Egyptian adults aged 18 years and above, from twenty-four Egyptian 

governorates, (January-March 2021), 54% of the participants reported COVID-19 vaccine hesitancy and 

21% of them were not accepting the COVID-19 vaccine. The study findings showed a high level of worries 
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about the COVID-19 vaccines’ unexpected effects, especially among females, urban residents, and 

participants with low education levels 
(5)

. 

Up to 13 June 2023, the percentage of persons fully vaccinated with the primary vaccination series per 100 

population was 41.37% (compared to 65.66% globally), while the percentage of vaccinated persons with at 

least a single booster dose or additional dose per 100 population was 14.87% (compared to 31.48% 

globally) 
(6)

. 

 

Determinants of Vaccine Hesitancy:  

According to the Strategic Advisory Group of Experts (SAGE) Working Group on Vaccine Hesitancy, 

Vaccine Hesitancy is present on a continuum that extends from complete acceptance of vaccination to 

absolute refusal of vaccination as shown in Figure 1 
(7,8)

. 

Figure 1: Vaccine Hesitancy Continuum 
(7,8)

. 
 

To 

understand the determinants of vaccine hesitancy, several models were developed such as:  

1. The “3 Cs” vaccine hesitancy model: 
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It was proposed by the WHO EURO Vaccine Communications Working Group in 2011and 

highlightedthree main determinants of vaccine hesitancy: complacency, confidence, and convenience as 

shown in Figure 2 
(2)

. 

Figure 2: The 3Cs of vaccine hesitancy 
(8,9)

 

 

2. The Vaccine Hesitancy Determinants Matrix: 

It 

was 

developed by the SAGE Working Group which grouped the vaccine hesitancy determinants into three main 

categories: contextual, individual, and vaccine/vaccination-specific influences as shown in Figure 3 
(2)

.  
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Figure 3: TheVaccine Hesitancy Determinants Matrix 
(2)

 
 

3. The “5 A” model: 

In 2016, Angus Thomson and his colleagues introduced the 5A model which included five vaccination-

related dimensions that could affect vaccine uptake 
(10)

. 

1. Access: The capacity of individuals to reach the recommended vaccines. 

2. Affordability: The capacity of individuals to afford the costs of vaccination, (both financially 

and non-financially). 

3. Awareness: The extent to which individuals know the need for, availability, risks, and 

benefits of the recommended vaccines. 

4. Acceptance:  The degreeof acceptance, question, and refusal of individuals for vaccination. 

5. Activation: The degree to which individuals are encouraged to be vaccinated. 
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4. Increasing Vaccination Model: 

Noel T. Brewer and his colleagues developed the Increasing Vaccination Model which was later adopted by 

the World Health Organization. The model proposed that vaccination uptake results from what people think 

and feel in addition to social processes which lead to motivation that leads finally to vaccination uptake as 

shown in Figure 4 
(11)

. 

 

Figure 4: The WHO Increasing Vaccination Model 
(11) 

 

5. The “5 Cs” vaccine hesitancy model: 

In 2018, The “3 Cs” vaccine hesitancy model was revised which resulted in the introduction of the “5 Cs” 
vaccine hesitancy model. Convenience (in the “3 Cs model”) was replaced with Constraint with adding 

Collective responsibility and Calculation as shown in Figure 5
(12)

. 

https://www.sciencedirect.com/author/7005054371/noel-t-brewer
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Figure 5: The “5 Cs model” for Vaccine Hesitancy 
(12) 

 

6. The Journey to Immunization model: 

In 2018, The Journey to Immunization model was introduced to follow the journey of the vaccine recipient 

and healthcare provider till reaching the end (Immunization). It extends from the knowledge of vaccines to 

what occurs after vaccination within a socioecological framework including the individual, family, 

community, political, and healthcare systems.  

It highlights six main factors during the vaccination journey which are knowledge and awareness, intent, 

preparation, cost and effort, point of service, and after-service as shown in Figure 6
(13,14)

. 

 Knowledge and awareness factor focuses on the health service/vaccine, its goal, and its 

details (such as where/when/how to receive it). 

 Intent factor focuses on ending the gap between the intention of vaccination and taking 

action and receiving the vaccine. Readiness to receive the vaccine is influenced by 

attitude towards vaccination, subjective norms, and perceived behavioral control. 

 Preparation factor considers planning for receiving the vaccine with determining the 

needed logistics such as finding transportation, and cost. 

 Cost and effort factor relates to the costs of the vaccination (financial, occupational, and 

social), and lack of convenience.  

 Point of service factor reflects all aspects of the experience of vaccination (such as 

communication with healthcare providers and client satisfaction).  



Vaccine Hesitancy in the Context of the COVID-19 Pandemic 

Section A-Research paper 

3459 

Eur. Chem. Bull. 2023, 3453-3463 

 

 

 

 After-service factor includes short-term factors such as immediate feedback and reaching 

home. In addition, it involves long-term factors such as side effects, reminders, and social 

reinforcement. 

Figure 6: The Journey to Immunization model 
(13,14) 
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Drivers of Vaccine Hesitancy in different countries:  

Vaccine Hesitancy is influenced by multiple socioeconomic factors in different countries. People in High-

income countries show concern about the safety and efficacy of vaccines. While people in Low-income 

countries are influenced by some beliefs (Cultural and Religious), skepticism of Western Medicine, issues 

related to their healthcare systems, and negative historical experiences with vaccination campaigns. 

Conspiracy theories, Internet and social media misinformation, and distrust in the government and medical 

companies are both present in High-income and Low-income countries as shown in Figure 7 
(1)

. 

Figure 7: Drivers of Vaccine Hesitancy in different countries 
(1)

 

 

Measurement tools of vaccine hesitancy: 

Several quantitative and qualitative methods were developed to measure vaccine hesitancy among the 

individuals such as: 

A) Quantitative methods: 

1. Brief assessment of vaccine hesitancy by 1-3 questions: This method has been used in different 

studies by asking about vaccination willingness/hesitancy.  

a. ‘Have you ever been reluctant or hesitated to get a vaccination for your child?’ (15)
. 

b. ‘As an adult, have you ever delayed getting a vaccine for reasons other than illness or 

allergy?’ (16)
. 

2. Using a validated instrument to assess vaccine hesitancy such as Vaccine Hesitancy Scale (VHS), 

the Vaccination Attitude Examination (VAX) scale, and the vaccine acceptance instrument (VAI). 

a. The Vaccine Hesitancy Scale (VHS)was developed by the SAGE Working Group on Vaccine 

Hesitancy, and used by 
(17)

 to measure vaccine hesitancy. It is formed of ten items rated on a 5- 

point Likert scale: (the higher scores indicate greater vaccine hesitancy). 

b. The Vaccination Attitude Examination (VAX) scale is a validated, short, twelve-item scale that 

can be used to evaluate vaccination behaviors and intentions. In addition, it can effectively 

identify vaccine-resistant individuals, and enable a more accurate understanding of their points of 

view 
(18)

. 

https://www.sciencedirect.com/topics/medicine-and-dentistry/vaccine-hesitancy
https://www.sciencedirect.com/topics/medicine-and-dentistry/vaccine-hesitancy
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c. The vaccine acceptance instrument (VAI) is avalidated twenty-item instrument that can be used 

to assess vaccine acceptance with its five main factors (perceived safety, perceived effectiveness, 

and necessity of vaccination, acceptance of vaccine selection and scheduling, having positive 

values toward vaccines, and belief in mandating vaccinations) 
(19, 20)

. 

d. The VAC-COVID-19 scale is a validated and reliable scale that can be used to measure the 

acceptance of the SARS-CoV-2 vaccines among the public. It can be useful to identify the 

reasons for vaccine adherence and hesitancy to develop strategies aiming to increase SARS-CoV-

2 vaccination coverage rates. of public health to measure the perception of SARSCoV-2 vaccines 

acceptance 
(21)

. In addition, the Arabic version of the VAC-COVID-19 scale was validated to be 

used in a Palestinian context 
(22)

. 

 

B) Qualitative Methods: 

Several studies used qualitative methods (such as open-ended questions) to explore the reasons for vaccine 

hesitancy among vaccine-hesitant individuals and understand their points of view.  

1. What are the reasons for your decision not to vaccinate your child?
(23)

 

2. Why do you think vaccine hesitancy exists in our country?
(24)

 

3. Why are you not vaccinated?andWhat factors could help you to take the decision of 

vaccination?
(25)

 

 

Consequences of vaccine hesitancy: 

Vaccine hesitancy forms a barrier that complicates achieving herd immunity 
(5)

. It hinders community 

efforts to control vaccine-preventable diseases such as the COVID-19 pandemic. Unvaccinated individuals 

pose a great danger to themselves and their communities as they act as reservoirs leading to further 

outbreaks, with more cases, hospitalizations, and deaths. Consequently, they cause a heavy burden on the 

healthcare system and wastage of public health resources 
(26,27)

. 

How to overcome Vaccine Hesitancy? 

Vaccine Hesitancy is a complex problem that hinders the huge efforts to control preventable diseases. There 

is an urgent need to tailor more effective strategies and interventions based on the needs of each targeted 

population 
(28)

 such as:  

 Raising public awareness about the processes involved in vaccine development to gain the 

confidence of the public in vaccines 
(26)

. 

 Providing the healthcare teams (physicians, nurses, and medical students) with adequate information 

about the different types of vaccines as they are a trusted source of information for their patients. 

 Monitoring mass and social media to control the infodemic and misinformation concerning vaccines 

which can affect vaccine confidence among the public 
(29)

. 

 Raising the capacity of the healthcare systems to provide health education programs regarding 

vaccination and its benefits 
(29)

. 

 Launching a trusted information platform to be responsible to provide reliable and trusted 

information to the public regarding vaccination and help them get rid of their worries and concerns. 

 Adopting an integrated public health policy involving all the sectors of the community is vital to 

overcome vaccine hesitancy. 

 Engaging trained vaccinated individuals (especially influencing persons e.g., medical students) in the 

communication campaigns such as trained healthcare providers, sports champions, and community 

leaders 
(30)

. 

 Focused research on vaccine hesitancy is needed to deeply understand how the community 

dynamics, socio-cultural influencing factors, deep beliefs, and criticisms about vaccines affect the 

acceptability of vaccines and how to overcome them properly 
(1)

. 

 Providing positive reinforcement procedures for vaccinated people such as tax benefits 
(30)

. 

 Conducting tailored communication campaigns (live and virtual) to reach high-risk and vulnerable 

groups 
(30)

. 
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 Obligation to apply mandatory vaccinations of some diseases such as COVID-19 vaccines. 

 

 

Conclusion 

Vaccine hesitancy is a multifactorial complex problem that threatens both individuals and communities 

forming a top global threat. Although been present for a long time, its harmful effects were exacerbated 

during the COVID-19 pandemic than ever before 
(31)

. Several models were developed to understand the 

determinants of vaccine hesitancy. Governments, researchers, and all the other related stakeholders must 

develop multisectoral tailored effective strategies and interventions addressing the determinants of vaccine 

hesitancy to raise the vaccination coverage rates and reach herd immunity. 
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