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Abstract 

Introduction/Purpose 

 COVID-19 is a preventable disease with vaccines like other infectious diseases. There 

are high rates of Vaccine Hesitancy (VH) among Health Care Workers (HCWs) (Finney Rutten, 

et al, 2021). VH is characterized by complacency about vaccination, lack of confidence in the 

vaccine, refusal, or disbelief despite the free availability of the vaccination (Finney Rutten, et al, 

2021). The purpose of this project is to determine the effect of using an evidence-based 

intervention of motivational educational training strategy (METS) on HCWs' VH and their 

negative beliefs related to the COVID-19 vaccination. The goal of this project is to decrease the 

COVID-19 VH and negative beliefs among these HCWs. 

Methods 

This study was performed using a pre-test and post-test study design. The study was 

conducted in a tertiary care hospital. We recruited the nurses from this tertiary care setting using 

a convenient sampling method. The participants filled out online pre-intervention and post-

intervention surveys. VH was measured using the Oxford Survey for VH. Also, Oxford’s 

COVID-19 Vaccine Confidence & Complacency Scale survey was used to measure the beliefs 

related to COVID-19 Vaccination. Our intervention is based on the Health Belief Model. An 

online evidence-based educational program was delivered to the participants. Descriptive 

statistics and unpaired t-tests were used to analyze the data using SPSS version 23.0.  

Results 
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The final study comprised of 20 participants. HCWs showed a significant decrease in VH and 

negative beliefs related to COVID-19 vaccination after receiving the intervention. The mean 

(SD) VH scores related to the COVID-19 vaccine decreased from the pre-intervention phase of 

58.1(7.67) to the post-intervention phase score of 50.85 (6.43). Also, the score for negative 

beliefs decreased from a pre-intervention score of 37.7 ( 14.7) to a post-intervention score of 

32.35 (9.6).  

Discussion 

VH has been the limiting step in the global efforts to control the current COVID-19 pandemic 

(Sallam., 2021). There are improved negative beliefs and decreased VH among HCWs after 

receiving our educational program, thereby, influencing their decisions related to the uptake of 

the COVID-19 vaccine.  The findings of this study have implications for HCWs working in 

different settings. Therefore, our intervention could be used to address the VH among other 

HCWs, prevent this high-risk population from this deadly disease, and decrease the burden of 

COVID-19 on the US economy.   

Keywords: COVID-19, Healthcare worker, Vaccination, Practice guideline, Educational 

training, Vaccine hesitancy 
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Motivational Education Training to Address COVID-19 Vaccine Hesitancy among 

 Health Care Workers 

COVID-19-related morbidity and mortality are preventable with Coronavirus RNA 

vaccines (CDC, 2021). Vaccination is paramount to controlling the global COVID-19 pandemic 

to achieve herd immunity. Vaccination programs for various infectious diseases have been a 

success over the years due to the irrefutable scientific safety data and high rates of population 

acceptance, especially by health care workers (HCWs) (Finney Rutten, et al, 2021). To acquire 

herd immunity, 67% of the population must have received the COVID-19 vaccine (Li, et al 

2021). During the COVID-19 pandemic, HCWs are at the highest risk of infection, and 

vaccination of all HCWs has a key role in preventing the morbidity caused by this preventable 

infectious disease (Li, et al, 2021).  

The Centers for Disease Control and Prevention (CDC) and World Health Organization 

(WHO), recommend the prioritization of HCWs for COVID-19 vaccination in order to maintain 

the provision of critical care services and reduce the spread of infection in health care settings 

(CDC, 2021). Vaccination hesitancy (VH), lack of confidence in vaccination, and/or 

complacency about vaccination may lead to delay in its acceptance or refusal of vaccination 

despite access to vaccination services (Sallam., 2021). VH was deemed one of the top 10 threats 

to global health by the WHO in 2019 (WHO, 2019). HCW`s VH is one of the important barriers 

to the acceptance of COVID-19 vaccinations. Finney Rutten, et al 2021 described VH as the total 

lack of confidence in the vaccine and disbelief related to COVID-19 vaccinations. HCWs in the 

research facility have shown a total lack of confidence in the vaccine and disbelief related to 

COVID-19 vaccinations. COVID-19 vaccine has 94% protection against the COVID-19 virus 
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yet only 30% of the HCWs in our research site for this study have accepted and received the 

COVID-19 vaccine. 

Motivational educational Training Strategy (METS) has been proven to decrease VH 

among different populations (Wake, 2021). This intervention showed promise to the HCWs of 

our research facility who have VH and negative beliefs. Therefore, we examined the efficacy of 

using METS among our population and evaluated its effects on their VH related to COVID-19. 

We have shown that using METS improved the negative beliefs related to the COVID-19 

vaccine and thereby decreased the VH in this population. 

Background 

 COVID-19 is a global pandemic, with 7,525,933 reported cases in 2020 as of February 

2022 (CDC, 2020). The U.S. alone accounts for 47.7million confirmed COVID-19 cases and 

377,883 deaths in 2020. The mortality rate increased to 771,500 by 2021 (CDC, 2021).  

In the state of Tennessee (TN), we had an alarming rate of COVID-19 cases, with 

1,812,980 cases diagnosed with COVID-19 and 22,312 COVID-19-related deaths in the year 

2021(CDC,2021). The cost of treating COVID-19 varies according to the severity of the illness. 

The cost of treating COVID-19 can range from one million dollars for a patient in IOWA to 

472,213 for cases in Nevada (CDC, 2021). The average cost of treating hospitalized COVID-19 

cases in the U.S is $400,000. TN ranked 43.2% on the rates of positive COVID-19 tests in each 

state and 463.7 in the number of tests conducted per 100,000 people in January 2022.  

According to a CDC report, racial health disparities exist in monoclonal antibody 

treatment for COVID-19. Hispanic, and white patients are more likely to get the treatment than 

Black, Asian, and other racial groups. According to CDC, out of the 805,000 positive cases, a 
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little more than 12,000 received monoclonal antibody treatment, and the majority of these 

patients who received the treatment were Caucasians (CDC, 2021). Evidence also indicates that 

there is a racial disparity related to the type of treatment offered to the individual with COVID-

19. Evidence indicates that Black patients are offered to receive monoclonal antibody treatment 

less often compared to COVID-19 patients of other races (CDC, 2021). The disparities based on 

race and ethnicity are also found to exist for other inpatient treatments for COVID-19 including 

receipt of Remdesivir and dexamethasone (CDC, 2021). 

Apart from race and ethnicity, there are many other risk factors associated with the 

outcomes of COVID-19. These risk factors include older age, ethnicity, obesity, smoking, 

physical inactivity, pollution, diabetes, cardiovascular disease, respiratory disease, cancer, low 

immune system, pregnancy, use of certain medications, and certain occupations like health care 

workers.  

Our research site is a tertiary care hospital, which serves over 400,000 patients with all 

kinds of health conditions and different levels of healthcare needs. Our research facility has 

departments of healthcare services including emergency services, inpatient and outpatient 

medical/surgical services, rehabilitation services, hospice care, inpatient and outpatient imaging, 

women and infant services, and outpatient procedures. The hospital offers high-quality 

healthcare services to the population living in Hermitage and surrounding areas of the state of 

Tennessee. This healthcare service has over 669 physicians, 241 nurse practitioners/PAs, and 

416 nurses. These HCWs are at risk of getting COVID-19 because, in the state of Tennessee, 

there are high numbers of COVID-19 cases, and the majority of them seeking medical care at 

this healthcare facility underscores the need to provide COVID-19 vaccination programs. In 

addition, a low COVID-19 vaccination rate of 30% among the HCWs at our research site is way 
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below the recommended goal of a 100% COVID-19 vaccine rate by Healthy people by the year 

2030 ( U.S Department of Health & Human Services,(USDHHS),2022). This low vaccine rate 

increases the risk for this population and makes it a priority for this population. 

CDC recommends the strategies of masking, social distancing, and COVID-19 

vaccination to prevent COVID-19 infection and reduce its negative outcomes (CDC, 2021; U.S. 

Food & Drug Administration, 2020). CDC validates the effectiveness of both types of COVID-

19 vaccines i.e., the Pfizer-BioNTech and Moderna vaccine. These vaccines have been approved 

for use from ages five to more than 65 (CDC,2021).  

Considering all the overwhelming risk factors for COVID-19 infection among HCWs at 

our research site, the burden of cost for treatment, the recovery time, and deaths from COVID-19 

infection. It is important to have HCWs fully vaccinated. But yet, this population is found to 

have the barriers of negative beliefs, and VH due to low confidence to receive the COVID-19 

vaccinations. To improve this population's acceptance of the COVID-19 vaccine, we planned to 

address any negative beliefs and decrease the VH among this vulnerable population (Li, 2021; 

Salomoni, et al, 2021). 

Problem Statement  

 Identifying HCWs as the group with the highest risk of exposure to COVID-19 infection 

and incorporating the intervention that would help to improve their negative belief and VH is an 

important measure to help this population accept COVID-19 vaccination. Thereby, it would help 

to prevent this population from the negative outcomes of the global pandemic of COVID-19 ((Li, 

M.,2021). Evidence indicates that COVID-19 VH among HCWs is related to their lack of 

knowledge and confidence related to vaccination. It is also found to be related to the negative 
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beliefs and attitudes toward COVID-19 vaccination, among this population. These factors act as 

barriers that prevent vaccination acceptance in this high-risk population. 

This project aims to provide an educational intervention to this population. The 

intervention focused on improving the negative beliefs and decreasing VH related to COVID-19 

vaccination among this population.  

Organizational "Gap" Analysis of Project Site  

Our research site is a tertiary healthcare facility that provides care to over 400,000 

patients with all kinds of medical conditions. The facility is equipped to provide emergency 

services, inpatient rehabilitation, hospice care, inpatient admission, outpatient imaging, and 

outpatient procedures. This healthcare service has over 669 physicians, 241 nurse 

practitioners/PAs, and 416 nurses. Due to the lack of vaccination, and the high risk of exposure 

to COVID-19 infection to HCWs working at our research site, this population is at high risk for 

COVID-19.  

The mRNA vaccines are highly safe and effective at preventing symptomatic COVID-19 

among U.S. healthcare workers (HCWs) (CDC,2021). High vaccination coverage among HCWs 

is critical to prevent COVID-19 among these populations. The early distribution of two mRNA 

COVID-19 vaccines (Pfizer-BioNTech and Moderna) to HCWs is paramount to disease control 

(CDC, 2021). The first U.S. multisite test to evaluate vaccine effectiveness study among HCWs 

found a single dose of Pfizer-BioNTech or Moderna COVID-19 vaccines to be 82% effective 

against symptomatic COVID-19 and 2 doses to be 94% effective (CDC, 2021). Yet, acceptance 

of the COVID-19 vaccine is low among HCWs at our research site. 
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According to CDC, the common reasons for VH among employees include a lack of 

knowledge, beliefs, and practices related to vaccinations (CDC, 2021). The low acceptance of 

the COVID-19 vaccine is due to disagreement with the content of the vaccine, or fear of 

contracting COVID-19 from the vaccine and the speed of vaccine development (CDC,2021). 

These factors give rise to VH among HCWs and prevent them from acceptance of COVID-19 

vaccination.  

The HCWs in our research site are hesitant to take the COVID-19 vaccine; there are only 

30% COVID-19 vaccination rates among this population. However, CDC recommends a 100% 

COVID-19 vaccination rate for all HCWs. The vaccination for COVID-19  would not only 

decrease the mortality and morbidity in these populations but, would also stop the further spread 

of this infection, thereby decreasing the burden on the US economy.  Therefore, it is critical to 

implement our evidence-based intervention to address the factors that give rise to VH among the 

HCWs working at our research site. Hence this would help them decrease their COVID-19 VH, 

and negative beliefs about the vaccine, and in turn improve their vaccination rates.  

Review of the Literature 

The databases CINAHL, SCOUT, and PUBMED were searched using the search terms 

“COVID-19, “vaccine hesitancy”, “healthcare worker” or “healthcare professionals,” “improving 

COVID-19 vaccine hesitancy,” and “intervention COVID-19 vaccine hesitancy,” “provider 

vaccine hesitation,” nurses vaccine hesitation”. The search in PUBMED on COVID-19 vaccine 

hesitancy healthcare workers revealed 248 articles, the same search in CINAHL revealed 14 

articles, and the search in SCOUT revealed 17, 870. Additional filter utilized: records published 

between January 2018 and December 2022, systemic/peer-reviewed articles with full text 
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available published in English. Once the filter was applied, the search was narrowed to 6 on 

PUBMED, 11 on CINAHL, and Scout 8. An additional search was performed on PUBMED on 

improving COVID-19 vaccine hesitancy in Health care workers. The result revealed 42 articles, 

CINAHL revealed 68, and Scout revealed 2874. Again, an additional filter was utilized for 

records published between January 2018 and December 2022, systemic/peer-reviewed articles 

with full text available published in English. The search was narrowed to 42 for PUBMED, 11 

for Scout, and 8 for CINAHL after the above filtering was applied.  

Articles focusing on COVID-19 VH, VH among healthcare workers; interventions/ 

implementation strategies related to improving VH, barriers, education, and evaluation of VH 

among different populations were reviewed. Exclusion criteria include studies not published in 

the English language. A total of 9 articles have met the criteria for review.  

An additional five articles were selected after searching the websites of the CDC, WHO, 

and the U.S. Preventive Services Task Force (USPSTF) using the terms “healthcare workers, 

“COVID-19 Acceptance,” and “Implementation, intervention.” These articles met the selection 

criteria. Clinical practice guidelines (CPG) and recommendation statements were also used in the 

preparation of this project. The table below summarizes the levels of evidence based on the 

format from Melnyk & Fineout-Overholt (2015). 
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Table 1 

Level of Articles Evidence

 

Pyramid of Evidence

 

Number of Articles

 

Level of Evidence

 

Clinical practice 

guideline 

1 Level 1 

Systematic review 

RCT 

9 

1 

Level I 

Level 11 

 

Studies were further categorized into the following groups: knowledge, barriers, 

facilitators, pilot study/implementation, focus groups, pre/post-intervention survey, and 

CPG/EBP.  

Overview of Findings  

Based on the Strategic Advisory Group of Experts on Immunization (SAGE), VH is the 

term used to describe the “refusal in acceptance or delay of vaccination despite the availability of 

vaccination services” (MacDonald., & SAGE, 2015). Since the vaccination program emerged, it 

has been one of the greatest achievements of public health. Vaccination programs have 

contributed to the marked decline in morbidity and mortality of various infectious diseases and 

are credited with the eradication of poliomyelitis in the Americas and the worldwide eradication 
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of smallpox. VH occurs on the continuum between high vaccine demand and complete vaccine 

refusal, i.e., no demand for available and offered vaccines (Sallam, 2021). However, hesitancy 

and demand are not completely congruent. An individual or community may fully accept 

vaccination without hesitancy but may not demand vaccination or a specific vaccine. Because 

hesitancy undermines demand, to achieve the vaccine demand goal, as defined in the Global 

Vaccine Action Plan, we will need to take action to counteract hesitancy (MacDonald., & SAGE, 

2015). When rates of hesitancy are high, levels of demand are low, but low rates of hesitancy do 

not necessarily mean that demand will be high. To achieve a high rate of healthcare worker 

vaccination, specific strategies aimed at addressing hesitancy need to be developed. Vaccine 

complacency and vaccine confidence seem to be at the top list for VH in HCWs.  HCWs appear 

to have a major role in the successful control of the COVID-19 pandemic; however, their VH 

and negative beliefs are a barrier for them to fulfill this role (Sallam, 2021). WHO, 2019 

recommends understanding how people think, feel, and act concerning vaccination as vital to the 

development of strategies to generate acceptance and uptake of the vaccines. Generating and 

using data on behavioral and social drivers (BSD), with tools, such as interview guides and 

surveys, can help address the drivers and barriers to COVID-19 VH. 

A systematic review conducted by “Sallam, (2021), concludes that addressing COVID-19 

VH is recommended as an initial step for building trust in COVID-19 vaccination efforts. It 

suggests hospital stakeholders collaborate with healthcare policymakers, the government, and 

even social media to advocate the safety and efficacy of the COVID-19 vaccine (Sallam, 2021). 

Next, a systematic review study by Li, et al. (2021) aimed to synthesize evidence on HCWs' 

attitudes towards COVID-19 vaccination and analyze associated factors to provide information 

for vaccine policy, development and practice.  This study indicates that physicians were less 
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hesitant to receive the COVID-19 vaccine and the vaccine acceptance rate ranges from 27.7% to 

77.3% (Li, 2021). Consequently, this study shows that communication intervention through 

education can be an effective intervention for VH among HCWs. Reasons for VH were found to 

be concerns about safety, efficacy, the effectiveness of the COVID-19 vaccine, and distrust of 

the vaccine. The study suggests that tailored communication intervention is needed to increase 

vaccine uptake in HCWs ((Li, 2021). Shakeel et al. (2022) examined the relationship between 

rates of COVID-19 vaccine acceptance and hesitancy and the geographical location of countries 

and continents. The study found that a low vaccine acceptance among HCWs was associated 

with low levels of education and awareness, and inefficient government efforts and initiatives. It 

suggests that educational training can address the urgent problem of COVID-19 VH among 

HCWs.  

Salomi (2021) aimed at assessing anti-COVID-19 vaccine acceptance rates worldwide 

and at identifying populations more prone to VH. HCWs show confidence rated low at 36% in 

the U.S. This study intervention suggests tailored educational intervention designed at increasing 

awareness, confidence, and complacency toward COVID-19 vaccines as the solution to the 

problem (Salomi, 2021).  Renosa, et al. (2021) present a comprehensive synthesis of evidence 

regarding the value and impact of a nudging-based intervention to address VH. Nudging-based 

interventions identified include using reminders and recall, changing the way information is 

framed and delivered to an intended audience, changing the messenger delivering information, 

invoking social norms and emotional effects (e.g., graphical presentations), and offering 

incentives or changing defaults. These interventions show the potential to increase vaccine 

confidence and uptake (Renosa, et al., 2021).  
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Biswas, et al (2021) conducted a comprehensive worldwide assessment of 

published evidence on COVID-19 VH among healthcare workers. It found that the prevalence of 

COVID-19 VH worldwide in healthcare workers ranged from 4.3 to 72% (average = 22.51% 

across all studies with 76,471 participants). Most of the studies included in this review found 

concerns about vaccine safety, efficacy, and potential side effects as the top reasons for COVID-

19 VH in healthcare workers. The review concludes that the individuals who were males, of 

older age, and doctoral degree holders (i.e., physicians) were more likely to accept COVID-19 

vaccines (Biswas, et al., 2021).  The above studies all support the implementation of staff 

educational training to improve HCWs' knowledge, attitude, and beliefs regarding the COVID-

19 vaccine, thereby, improving their VH.  

Similarly, Al-Amer, et al. (2022) aimed to synthesize evidence regarding vaccination 

intention, and identify factors contributing to VH among HCWs and the general populations 

globally. Thirty articles were included in this systematic review. Overall COVID‐19 vaccination 

intention during the first year of the pandemic ranged from 27.7% to 93.3%. Its findings 

highlighted that socio‐demographic differences, perceptions of risk and susceptibility to COVID‐

19, and vaccine attributes influenced vaccination intention. HCWs “particularly nurses” have 

higher VH reportedly due to concerns regarding vaccine safety and efficacy and mistrust 

of health authorities. Negative information about COVID‐19 vaccines on social media and low 

confidence in the health system were associated with its lower acceptability among community 

nurses.  

Studies demonstrating educational training as effective communication practice to 

improve HCW's VH outcomes are Parkkonen et al. (2021), Daley, et al. (2018), and Kaufman et 

al. (2021). A 12 RCT by Parkkonen et al. (2021) found that the educational intervention group 
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was significantly less vaccine-hesitant after two months of receiving the intervention compared 

with the baseline. The intervention group received access to three educational materials: an 

eight-minute video, a handout on common vaccine concerns, and instructions on how to find 

accurate medical information (Parkkonen, et al., 2021). Daley, et al. (2018) describe the way 

vaccine-hesitant participants, improved their vaccine hesitancy after Internet-based education 

intervention about the vaccine. This study suggests that immunization-

focused educational intervention may be sufficient to improve vaccination coverage and, 

knowledge, particularly where awareness is identified as a barrier to vaccination.  

While (2021) found the value of communication-based and knowledge-based training 

of health workers as an effective strategy that can address vaccination concerns. The most 

effective strategies had multiple components and directly targeted the unvaccinated and under-

vaccinated populations. The training aimed to increase knowledge, belief, and awareness related 

to vaccination, and improve convenience and access to vaccination. The targeted populations 

such as healthcare staff and engaged leaders were educated to promote vaccination. The greatest 

increases (>20%) in knowledge/belief/awareness/attitudes occurred when new knowledge and 

education were embedded within the existing practice, such as a healthcare procedure while 

tailoring interventions that targeted specific populations and their specific concerns. The 

educational intervention was most effective in increasing vaccine uptake, as well as improving 

the VH, the knowledge, belief, awareness, and attitudes related to COVID-19 vaccination 

(While, 2021).  

Problem Impact 

This literature review has found that the HCWs’ negative beliefs andVH is impacting the 

COVID-19 pandemic and thereby causing increasing mortality from this disease. In-hospital care 



18 

 

 

setting COVID-19 VH can be improved. Vaccination currently appears to be the only strategy to 

contain the spread of COVID-19. Addressing the cause of VH, negative beliefs at the research 

hospital may lead to higher rates of vaccination and a decrease in VH for HCWs in this hospital. 

Implementing education training is an effective method to improving HCWs' VH, beliefs, 

thereby, increasing COVID-19 vaccine uptake. This cost-effective intervention will have a high 

impact by decreasing the burden of this deadly disease on the US economy.  

Study Design 

 This is a quality improvement project with a pretest and post-test survey design. This 

project used an evidence-based intervention to evaluate its effect on improving the HCW’s VH, 

and negative beliefs about the COVID-19 vaccine in a tertiary care facility. A pre-and post-

intervention survey was conducted to evaluate the influence of educational training sessions on 

HCWs’ beliefs and VH related to COVID-19 vaccination.  

Theoretical Framework or Evidence-based Practice Model 

The application of a theoretical model guides the design and implementation of this 

quality improvement project. The Health Belief Model (HBM) is one of the first theories of 

health behavior. HBM is a good model for addressing problem behaviors that evoke health 

concerns (e.g., flu vaccine). The HBM is a social psychological health behavior change model 

developed to explain and predict health-related behaviors, particularly regarding the uptake of 

health services. The HBM believes that health-related behavior is guided by people's desire to 

avoid illness and their belief that a specific action will positively impact an illness. In other 

words, people's beliefs about health problems drive their actions to avoid such health problems, 
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including avoiding any barriers that could hinder their actions towards avoiding the supposed 

health problem and seeking more knowledge to understand the illness.   

This model allows us to identify HCWs as the population at risk based on their lack of 

knowledge, VH, and negative beliefs related to COVID-19 vaccinations. This risk can be 

personalized based on a person’s knowledge, beliefs, and misconceptions related to COVID-19 

vaccinations.  We can use the HBM framework for helping HCWs by educating them about 

COVID-19 vaccinations and addressing any misconceptions, VH, and wrong beliefs about it.   

 Our intervention is designed to influence the four key constructs of the health belief 

model;(i) susceptibility to the health threat, by explaining the vulnerability of HCWs to get 

infected with Sars-Cov2 infection (ii) severity of the health threat, by explaining the likelihood 

of developing COVID-19 and severity of the symptoms to the HCW (iii) likelihood of reducing 

the threat by engaging in the behavior, by explaining to them that COVID-19 vaccine ensures 

decreased risk of developing COVID-19 infection and (iv) costs associated with engaging in the 

behavior and it will be explained that the vaccination is safe, free, available and these services 

are accessible. This would also increase their self-efficacy in receiving the vaccinations applied 

to VH. The HBM suggests that individuals with correct knowledge and beliefs will intend to take 

the vaccinations and will engage in vaccination.  The HCWs will perceive themselves to be 

vulnerable (due to being frontline fighters) that are in contact with COVID-19 patients which 

makes them susceptible to this infection. They will also perceive the threat of the severity of the 

COVID-19 disease. These changes will improve their VH, reduce their negative belief about 

COVID-19 and increase their intent for accepting the vaccine. The HCW will believe that the 

benefits associated with engaging in the protective behavior (decreasing VH) outweigh the costs 

(money spent on treatment) (Zampetakis, & Melas, (2021). 
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To achieve that, we administered a pre-surveys assessment to evaluate HCWs’ beliefs 

related to COVID-19 vaccination and their VH related to this vaccine. We delivered an 

evidence-based educational intervention to fulfill any gaps in knowledge, beliefs, and VH related 

to the COVID-19 vaccine. We evaluated the post-educational intervention through a post-survey 

done 2-3weeks after the delivery of the intervention. Although this quality improvement (QI) 

project did not focus on adherence to vaccination, the post-intervention survey assessed whether 

HCWs are likely to improve their negative beliefs and decrease their VH due to information 

provided in the educational intervention. This model was utilized to evaluate how effective the 

educational intervention was on the HCWs' decisions to potentially improve their beliefs and 

decrease their VH (Houlden., et al, 2021). 

Goals, Objective, and Expected Outcome 

The goals for the project are as follows:  

 Improve the HCWs’ knowledge related to the COVID-19 vaccine.  

 Improve the HCWs’ beliefs related to the COVID-19 vaccine.   

 Decrease VH related to COVID-19 vaccination among HCWs. 

 Long-term goal: Increased COVID-19 vaccination rates among this population.  

Setting Facilitators and Barriers 

The main setting facilitators for this project were the facility's leadership goal to promote 

the vaccine rate in this facility. The leadership in the organization is aware of the VH and low 

vaccine rate among the HCWs of this facility and wants to eliminate VH. The Chief Nursing 

Officer(CNO), a doctorate in nurse practitioner served as the primary resource personnel for this 
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project. The CNO served as both a resource and a champion to promote buy-in from all levels of 

the organization.  

The Centers for Medicare & Medicaid Services (CMS) issued an interim final rule 

effective November 5, 2021, requiring COVID-19 vaccinations for workers in most healthcare 

settings, including hospitals and health systems, that participate in the Medicare and Medicaid 

programs. Under the regulation, all eligible workers must have to be fully vaccinated by Jan. 4, 

2022 (AHA,2021). This mandate helped promote the willingness of this facility to increase its 

vaccine rate. The facility used these opportunities to guide the staff members and provide them 

with more effective education to facilitate them to accept vaccination. Therefore, we have 

support from the administration of this facility, which is one of the important facilitators. The 

administrators used the anonymous email list for the potential participants of this study, which 

facilitated this project. The easy, flexible online advantage of the pre-intervention and post was a 

facilitator to this project. The informative nature of the intervention part of this project clears all 

the misconceptions that HCWs might have about the COVID-19 vaccine. Also, the principal 

investigator's(PI) exceptional communication and follow-through play a reinforcing role to keep 

the project moving. 

There was some difficulty in finding participants willing to dedicate their time to 

complete all the parts required for this project. The time required by HCWs for completing the 

surveys and intervention was also a barrier for this study. Around the time of project initiation, 

the educational department opposed and challenged CNO for approving the project. This led to 

difficulty in obtaining CE credit for the project. The Hospital administrator wanted to turn the 

project into a corporate education for all their hospitals all over the U.S. which would have 

resulted in the never-ending extension of the project for years. The time it took for nurses to 
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complete the survey differed. Also, since the project was carried out in the summer, CNO was 

very difficult to reach and communicate with. As she is in between vacations which prolonged 

the time of the survey. She also sent the project in batches instead of once which cause additional 

delays during the project. She did not send the project to all the nurses as some nurses voiced no 

receipt of her email. She did not send it to all HCA providers but only sent it to nurses. Some 

were also scared that it was a scam phishing email and so did not open it. She also states that the 

mandate has improved the rate significantly and feels like my questionnaire might upset some 

staff who were forced to receive the vaccine by mandate.  

However, since the surveys and intervention both were delivered online to our 

participants. This facilitated their participation at their convenience. Participants had the option 

to receive education training sessions in parts. They can pause the session and complete it later 

whenever convenient for them. Therefore, the flexibility in completing the intervention and the 

non-involvement of face-to-face meetings all played a part in facilitating the project and helped 

in its timely completion. The PI multiple rounds in the hospital to remind nurses, continuous 

reminders emails, and proving donuts helped facilitate the smooth running of the project. 

Methods 

This study is a quality improvement initiative focused on improving the belief and 

decreasing VH among  HCWs. The QI approach delivered an evidence-based educational 

intervention to improve beliefs and decrease VH related to COVID-19 vaccination among 

HCWs, thereby improving the long-term outcome of COVID-19 vaccine uptake in this 

population. The study was performed using a pre-test and post-test intervention study design. 

The surveys related to demographic characteristics, beliefs, and VH were administered to the 

participants to gather information about the HCWs’ beliefs and VH related to the COVID-19 
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vaccination. The surveys were administered before the beginning of the intervention and after 

three weeks of the intervention.  

Project Design 

This quality improvement project design includes implementing an educational 

intervention intended for the HCWs. Educational sessions were based on all the possible 

misconceptions, misbeliefs, myths, and safety and efficacy concerns about the COVID-19 

vaccine. It covered the topic of COVID-19 vaccine authorization, epidemiology history, 

approval, the pace of development, safety, safety monitoring, vaccine content on Moderna, 

Pfizer, and Johnson vaccine, clarification addressing common myths, benefits, effectiveness, side 

effects, development, and more resources to address any more questions and concerns not 

covered in the educational PowerPoint. Quantitative measures were used in a pre-and post-

intervention survey to evaluate beliefs and VH regarding COVID-19 vaccinations. The data 

analysis from pre-test and post-test surveys was used to see the overall changes in negative 

beliefs, and COVID-19 VH of HCW after administering the educational training intervention.   

Project Site and Population 

This DNP project took place at a hospital tertiary-level healthcare facility in Hermitage 

Tennessee. This facility serves families in Middle Tennessee & Southern Kentucky. It is one of 

the main satellite hospitals with 218 beds. This facility offers a full array of acute care services, 

including cardiology, emergency, oncology, orthopedics/spine, rehabilitation, and women’s 

services. As an Accredited Chest Pain Center with PCI and a Primary Stroke Center. It is a 

leading provider of emergency heart and stroke care. HCWs including hospitalists, emergency 

room providers, emergency room nurses, and inpatient nurses working as full-time employees of 
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this hospital were all potential participants in this study. The participants were selected using a 

convenient sampling method.  Part-time hospitalists, emergency room providers, emergency 

room nurses, and inpatient nurses were excluded from this study.  

Measurement Instrument 

 The data were collected at two-time points before and after the delivery of the 

intervention. 

Demographic Questionnaire 

This questionnaire gathered data related to the participant’s age, ethnicity, gender, formal 

education,  and number of years of experience. 

 Oxford COVID Vaccine Hesitancy Scale 

This scale was used to assess the participants’ VH related to COVID-19 vaccination ( 

Freeman., et al., 2020). This seven-item survey is valid, and reliable and has been used in other 

studies like the 5,114 UK adults study on COVID-19. It is an online survey conducted from June 

23 to July 16, 2021, on 387 school principals across Taiwan (Duong, et al, 2021and Freeman., et 

al, 2021). It is available through open access, and permission to use or edit it was not required. 

Some of the sections were edited to assess the information needed for the project. Item-specific 

response options, coded from 0 to 5, are used. Higher scores indicate a higher level of vaccine 

hesitancy. 

Oxford Complacency and Confidence Scale  

This scale consists of 14 questions, derived from a study with 5,114 UK adults. Item-

specific response options coded from 0 to 5 are used. Higher scores indicate a higher level of 
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negative beliefs about a COVID-19 vaccine. (Freeman., et al. (2020).  This belief survey is 

broken down into four, assessing the collective importance of a COVID-19 vaccine, beliefs that 

the respondent may get COVID-19,  that the vaccine will work, speed of vaccine development, 

and side effects. These fourteen questions were used to measure the beliefs related to COVID-19 

vaccination. This survey gathered quantitative data regarding nurses' negative beliefs related 

COVID-19 vaccine. 

Data Collection Procedures 

Pre-Intervention Phase 

Project approval was received from the University of Alabama Institutional Review 

Board and our project site facility before implementing this project. The project began with two 

weekly emails to some nurses. The surveys were self-administered via an e-mail link and 

followed-up weekly with non-responders. 

Participants were notified of the project and the inclusion requirements via e-mail. 

Clicking the link on the informed consent was used as acceptance to take part in the survey. Each 

participant was offered a copy of the signed consent form and all were declined. However, they 

all have the recruitment script and informed consent in their email as an electronic copy. A link 

to access the pre-intervention survey was attached to the button for the informed consent. 

Another e-mail with a link was sent to participants after completing the pre-survey for the 

intervention and post-survey after obtaining informed consent. Data were collected and stored in 

Qualtrics which was exported to an Excel spreadsheet on a secure UA Box file for analysis. Each 

participant was anonymously de-identified, and the data and participants' information will be 

kept in a secure UA box file. 
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Intervention Phase 

The online intervention consists of short videos, and web links to familiarize staff with 

COVID-19 vaccination, the need, how important its benefits are, and misconceptions. A voice-

over PowerPoint presentation that focused on providing a visual presentation of the updated 

knowledge about COVID-19 vaccination, authorization, approval, and speed of development. 

The PowerPoint also, addressed the safety concerns and monitoring, vaccine content on 

Moderna, Pfizer, and Johnson& Johnson, addressed common myths, the benefit, effectiveness, 

and the side effects of the vaccine. Other COVID-19 vaccine resources were provided as well to 

participating HCWs. The participants were instructed to complete the intervention after 

completion of the pre-intervention survey. They were allowed to complete the intervention in 

two to three weeks and at their convenience. They can pause the intervention in between as 

needed and they can resume it at any time.  An email reminder to complete the educational 

intervention was sent after two weeks of delivery of the intervention.  

Post-Intervention Phase  

Two to three weeks after the implementation of the educational intervention, the post-

intervention surveys were emailed to the participants except for the demographic survey. The 

surveys used for the pre-test data collection were also used for the post-test. Participants were 

given three weeks to complete the post-test surveys.    

Data Analysis 

 The independent variable of educational intervention was assessed on a nominal 

measurement scale, and the dependent variable of VH was assessed on an ordinal scale, with a 

nominal measurement level. The belief survey was measured on ordinal measurement levels. The 
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results were described in narrative form but also a bar, graph, chart, and tables were used to 

describe the data. Descriptive statistics explain the demographic data collected through the 

surveys. The unpaired sample t-test was used to see any improvement in the negative beliefs and 

VH from before to after the intervention phase.  

Cost-Benefit Analysis/Budget 

The cost of this project realization was very minimal ($230) and was spent on some 

refreshments for the participants. Since the facility uses a mandatory training process for their 

staff and pays these workers. There are no additional costs for project realization. The most 

significant projected nonmonetary cost associated with this project was the time spent 

completing the pre-and post-intervention surveys. The training procedure under research is a part 

of the normal working activity of the institution. Therefore, there was not much expenditure on 

this study. However, the project improved participants’ beliefs, knowledge, and VH, thereby 

benefiting them. Therefore, the benefits of this project weighed more than the cost of this project.  

Timeline 

Institutional Review Board (IRB) approval was received on April 20, 2022. The 

participant recruitment script was done in May. Participants completed the pre-intervention 

surveys in June and the educational intervention was provided starting in July 2022. 

Implementation of intervention with post-intervention was continued through the end of July 

2022. The post-implementation survey was provided to participants starting two to three weeks 

after the intervention. The data was compiled and analyzed through the end of August.   The 

project write-up was started in August and dissemination will be conducted in October.  

Ethical Considerations/Protection of Human Subjects 
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The University of Alabama (UA) IRB approval was obtained before initiating this project 

(UAIRB # 22-03-5494). The IRB deferment letter from the project site can be found in the 

appendixes (see Appendix B). No personal health information was collected from the 

participants in this project. No patients were included as participants in this project. Survey 

responses were de-identified and then stored in the UA Box in a secure folder. There were no 

hard copy data that required storage in a locked filing cabinet in the practice office. Research 

participants were guaranteed privacy and personal data security. Federal regulations require that 

study data and consent documents are kept for a minimum of three years. HIPAA documents are 

kept for a minimum of six years after completing the study by the principal investigator (PI).  

Results 

Study Sample  

There were one hundred eligible HCWs at the research site, and they all agreed to 

participate. Of the one hundred initial respondents surveyed, only 21 (21%) completed the initial 

and (20%) completed the intervention and the final surveys. The data from the respondent who 

dropped out of the study was excluded. 

Demographics 

All HCWs were between the ages of 18 and 54 and they were all nurses. 19 (79.2%) of 

the participants were Caucasian, one (4.2%) was Native American, and one (4.2%) was African 

American (Table 2). Ten (41.7%) have more than fifteen years of experience, six (25.0%) have 

ten to fifteen years of experience, two(8.3%) have five to ten years of experience, one (4.2%) 

have two to five, and two (8.3%) have zero to two years of experience (Table 1).  
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Table 1: Demographics of Participants  

Age <35 

35-54                                                                  

>55 

7 

14 

0 

Gender Male 

Female 

0 

21 

 

Race/Ethnicity 

 

Hispanic or Latino 

American Indian/Alaska 

Native American 

Asian 

Black/African American 

Native Hawaiian/Pacific 

Islander 

White/Caucasian 

Other 

0 

0 

1 

0 

1 

0 

0 

19 

0 

 

 

Degree/Speciality MD/DO 

NP/PA 

Nurse     

0 

0 

                                             21 

Years of Practice < 5 years 

5 – 10 years 

>10 years 

3 

2 

16 

 

Formal training                                                                                                                              20 

No Formal Training                                                                                                                        1 

Note: Personal characteristics of HCWs who completed both the baseline and post-intervention survey 

(n=20). 

 

COVID-19 Vaccine Hesitancy  

Initial survey data shows that 15 (62.2%) participants on each responded positively to 

getting the COVID-19 vaccine, recommending it to their family, being willing, and eager to get 

the vaccine, and thinking it`s important to be vaccinated. Post-VH survey numbers are even 

higher showing that participants agreed that the vaccine is safe and effective and willing to get 
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the vaccine. This shows that they identified the vaccine to be safe, and effective at protecting 

against COVID-19, and also agreed that HCWs are at the highest risk of getting COVID-19. See 

the descritptive data in ( Table 2). 

Table 2 

Descriptive Statistics Related to the Participants’ Vaccine Hesitancy 

 N Minimum Maximum Mean Std. 

Deviation 

Pre_VH_ 

Scores 

20 49.00 72.00 58.1000 7.67703 

Post_VH_ 

Scores 

20 43.00 65.00 50.8500 6.43408 

Note: Mean different pre and post-intervention 

There were some improvements in the mean (SD) vaccine hesitancy scores of the 

COVID-19 vaccine from pre-58.1 (7.67) to post-50.85 (6.43) as seen in above table 2. Although 

improvements in VH scores were not much the difference was clinically significant.    

 

COVID-19 Negative Beliefs  

The participants’ pre-test scores indicate that 16 (66%) of respondents had negative 

beliefs related to COVID-19 vaccine production and that number decreased to 15 (62%) after 

receiving the intervention. This shows an improvement in their negative beliefs related to the 

COVID-19 vaccination. Participants’ beliefs related to the importance of the COVID-19 vaccine 

were similar during the pre-intervention and post-intervention phases. During the pre-

intervention phase, eight (33%) nurses thought the speed of development COVID-19 vaccine 
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was safe, however, after receiving the intervention, 15 (62%) participants had a belief that the 

speed of development of this vaccine was safe.  

(60%) of the participant had beliefs that side effects were of significant amount; whereas, 

during the post-intervention, these responses were reduced to 58% indicating the improvements 

in the negative beliefs that the COVID-19 vaccine will cause side effects. Table 3 below shows 

improved negative belief with the pre-score decreasing from 37 to 32. The five-point decrease is 

minimal but significant. 

Table 3 

Descriptive Statistics Related to Participants’ Negative beliefs for COVID-19 

Vaccination 

 N Minimu

m 

Maximu

m 

Mean Std. 

Deviation 

Pre_Beliefs_Scores 20 14.00 75.00 37.7000 14.67938 

Post_Beliefs_Scores 20 14.00 46.00 32.3500 9.63150 

Valid N (listwise) 20     

Note: Mean difference between pre and post-intervention 

Interpretation/Discussion 

The group of HCWs that participated in this project had a considerable amount of 

healthcare experience. The initial plan was for the inclusion of HCWs from three departments at 

this hospital medical center was intended to be added to promote buy-in and collaboration. 

However, the survey ended up being sent to only inpatient nurses. The educational sessions 

demonstrated an influence on nurses’ COVID-19 VH and beliefs. All HCWs were able to 

identify the COVID-19 vaccine as important and needed to eliminate VH. This research shows 

that HCWs’ VH and negative beliefs improved with educational intervention. All HCWs agree 
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they are the population with the highest risk of getting COVID-19 infection. COVID-19 

infection has represented a major health issue worldwide since 2020, for which vaccination and 

safety precautions appear to be the only efficacious strategy to achieve disease control 

(CDC,2020). This research demonstrated large variable rates of vaccine acceptance in the 

research hospital as seen with decreased VH and negative beliefs related to COVID-19 

vaccination.  

This study compared to other studies reveals the same result demonstrating motivational 

educational training is an effective communication practice to improve HCW's VH and negative 

beliefs related to the COVID-19 vaccine. For example, Wermer, et al 2021, study shows that 

motivational educational intervention for college students was successful in addressing VH and 

increasing vaccine uptake. Another research on the use of both educational interventions to 

address HCWs COVID-19 VH has demonstrated the efficacy of the method (Biswas, et al 2021). 

 This study shows that VH exists amongst HCWs. However, educational training focused 

on preventing VH and addressing any negative beliefs that HCWs have regarding the vaccine is 

an effective intervention. Upon evaluating this project, its strengths show the link between 

HCWs' training and the effect of decreased VH and the decrease in negative COVID-19 vaccine 

belief. Thus, it proves how educational training decreases VH and negative beliefs.  

The significant findings of this project on HCWs are that educational training improved 

their negative vaccine belief and decreased their VH. Educational training provides HCWs with 

the knowledge they needed to make a good decision about receiving the COVID-19 vaccine and 

also answer all their question, and myths so that they can feel knowledgeable enough to 

recommend vaccination to others. With clear educational communication, staff members can 

address typical concerns, and questions they have regarding the vaccine. The literature identified 
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several barriers to vaccination in HCWs. This project was successful in its ability to reduce VH,  

and its negative belief amongst HCWs, thereby promoting acceptance of COVID-19 in this 

population. Based on the findings of negative beliefs among these populations, continued efforts 

to identify and overcome the obstacles in HCWs are warranted.  

Limitations and Future Recommendations 

The main limitation of this project was the small sample size. There was a low 

recruitment rate.  It is anticipated that HCWs' personal knowledge of the vaccine may have 

possibly impacted their responses, thereby influencing the findings of this study.  

 Areas for future study include assessing face-to-face educational sessions with HCWs 

and comparing their efficacy to improve VH with that of the online sessions. Educating HCWS 

by explaining the COVID-19 authorization, development, and safety questions, and clearing all 

myths about the vaccine for all HCWs will empower them to take ownership of their health and 

remain compliant with the recommended preventative measures.  

Conclusion 

Overall, the majority of the participants had positive beliefs regarding vaccination in 

general and the significance of how important vaccination is; however they had negative beliefs 

related to COVID-19 vaccination particularly. This project shows that evidence-based 

educational training does decrease the VH related to COVID-19 and negative beliefs within 

these populations. Despite some of the limitations of this study, it did shed light on VH, and 

negative beliefs related to COVID-19 among HCWs at the research facility. HCWs being front-

line fighters during the COVID-19 pandemic make them a priority population to achieve a high 

vaccine rate in this group. This was achieved by delivering the evidence-based educational 
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intervention as utilized in this research. This project can serve as a framework for other health 

centers wishing to incorporate educational training as a means for addressing VH among HCWs. 

This project was cost-effective and required minimal time commitments for training.  Continued 

efforts to monitor COVID-19 acceptance, VH, and educate not only HCWs but other health 

center staff and the community may help remove the VH and negative beliefs, which in turn 

would increase the acceptance of the COVID-19 vaccine. 
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Appendix A 

 
 Oxford Covid-19 Vaccine Hesitancy Scale (Freeman et al, 2020)  
This is a seven-item measure, derived from a study with 5,114 UK adults, quota sampled to 

match the population for age, gender, ethnicity, income, and region. Item-specific response 

options, coded from 1 to 5, are used. A ‘Don’t know’ option is also provided, which is excluded 

from scoring. Higher scores indicate a higher level of vaccine hesitancy. The Oxford COVID-19 

Vaccine Hesitancy Scale scores are associated with the Vaccine Hesitancy Scale (Shapiro et al, 

2018), r=0.47, p< 0.001. The Cronbach’s alpha is 0.97. Full details of the questionnaire 

development can be found in the supplementary materials of the paper. 

 

These questions ask how you would respond if there was an approved COVID-19 

vaccine for the NHS.  
 

1. Would you take a COVID-

19 vaccine (approved for use 

in the US) if offered?  

 

  

  

  

  

  

  

Definitely  

Probably  

I may or I may not  

Probably not  

Definitely not  

Don’t know  

 

2. If there is a COVID-19 

vaccine available:  

 

  

  

  

  

  

  

I will want to get it as soon as 

possible  

I will take it when offered  

I’m not sure what I will do  

I will put off (delay) getting it  

I will refuse to get it  

Don’t know  

 

3. I would describe my 

attitude towards receiving a 

COVID-19 vaccine as:  

 

  

  

  

  

  

  

Very keen  

Pretty positive  

Neutral  

Quite uneasy  

Against it  

Don’t know  

 

4. If a COVID-19 vaccine 

was available at my local 

pharmacy, I would:  

 

  

  

  

  

  

  

Get it as soon as possible  

Get it when I have time  

Delay getting it  

Avoid getting it for as long as 

possible  

Never get it  

Don’t know  

 

5. If my family or friends 

were thinking of getting a 

COVID-19 vaccination, I 

would:  

 

  

  

  

  

  

  

Strongly encourage them  

Encourage them  

Not say anything to them 

about it  

Ask them to delay getting the 

vaccination  
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Suggest that they do not get 

the vaccination  

Don’t know  

 

6. I would describe myself as:  

 

  

  

  

  

  

  

Eager to get a COVID-19 

vaccine  

Willing to get the COVID-19 

vaccine  

Not bothered about getting 

the COVID-19 vaccine  

Unwilling to get the COVID-

19 vaccine  

Anti-vaccination for COVID-

19  

Don’t know  

 

7. Taking a COVID-19 

vaccination is:  

 

  

  

  

  

  

  

Really important  

Important  

Neither important nor 

unimportant  

Unimportant  

Really unimportant  

Don’t know  
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Appendix B 

IRB Deferment Letter 

TriStar Summit
 

 MEDICAL CENTER 5655 Frist Boulevard 

Hermitage, 37076 
(615) 316-3000 

Dear UA Institutional Review Board, 

I am writing to you as the Chief Nursing Officer of TriStar Summit Medical Center on behalf of Lilian 

Obiefuna, 

DNP student at the University of Alabama Capstone College of Nursing. The project entitled 

“Motivational Education Training to Address Covid-19 Vaccine Hesitancy Among Healthcare Workers” is 

scheduled to be completed at our facility. We grant site approval for the project, but we do not have an 

IRB in place. 

We would like to defer the IRB approval process for the protection of human subjects to the University 

to Alabama. 

Feel free to contact me at heather.stafford@hcahealthcare.com if I can provide any additional 

information. 

Sincerely, 

 
Heather Stafford, MBA, BSN, RN, NE-BC 

Chief Nursing Officer 

TriStar Summit Medical Center 

 

 

 

mailto:heather.stafford@hcahealthcare
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Appendix C 

UAB Approval Letter 

 

 

From: rscompliance@research.ua.edu 

Sent Date: Friday, April 22, 2022 12:02:24 PM 

To: liobiefuna@crimson.ua.edu, mandrabi@ua.edu, lmcalhoun@ua.edu 

Cc: 

Bcc: 

Subject: IRB Protocol Approved: 22-03-5494, Obiefuna, Lilian 

Message: IRB has approved the protocol with the following details. 

A copy of the official signed approval letter and approved stamped documents may be found 

within the attachments section of the application. 

Protocol ID: 22-03-5494 

Principal Investigator: Obiefuna, Lilian 

Department: Nursing 

Protocol Title: Motivational Education Training to Address COVID-19 Vaccine Hesitancy 

Among Health Care Workers 

Review Type: EXEMPT 

Approval Date: April 20, 2022 
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Appendix D 

Timeline 

Month  Progress 

Approved April 20, 2022 

Recruitment May 2022 

Pre-Survey June 2022 

IRB approval granted.  

Participants will be recruited  

Complete the pre-intervention survey. 

Educational Intervention July 2022 The educational interventions, clinical 

protocol, and clinical decision-making tool 

will be introduced to participants. 

Post-Intervention August 2022 The post-intervention survey will be 

provided to the participants. 

Data Analysis September 2022 

Dissemination completed in October 2022 

Data analysis, results, dissemination, and 

the manuscript will be evaluated, analyzed, 

and completed during this time. 
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Appendix E 

Theoretical Conceptual Framework 

Health Belief Model 

Individual perception              Modifying Factors                                   Likelihood of Action 

 

 

  

Age, sex, ethnicity, 

Personality, Socio-

economics,knowledge 

 

Perceived threat 

of disease 

Cues to action 

Education 

Symptoms 

Media information 

media 

Perceived benefit 

to versus barriers 

to behavioural 

change 

 

Likelihood of 

behavioral change 

Perceived 

susceptibility of 

seriousness of 

disease 


