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                                                                   Abstract 

                 Comparative Analysis of the Parent Attitudes about Childhood Vaccines (PACV)   
        Short Scale and the Five Categories of Vaccine Acceptance Identified by Gust et al.               

By Omolade Oladejo 

Background: Vaccine hesitancy is a threat to the use of vaccines in combating vaccine-
preventable diseases in the United States and in the world at large. There is a need to develop a 
standardized tool to aid in identifying, measuring and classifying the unique needs of vaccine 
hesitant parents. This type of classification will assist in designing tailored interventions to 
address these needs. Although there is no widely used standardized tool for measuring parental 
vaccine hesitancy, the Parental Attitude about Childhood Vaccines (PACV) short scale 
developed by Opel et al., and the five categories of vaccine acceptance (Immunization advocates, 
Go along to get along, Health advocates, Fencesitters and Worried; hereafter ‘Gust et al. vaccine 
acceptance categories’), identified by Gust et al., have been acknowledged as potentially useful 
tools. However, the PACV short scale requires further validation in heterogeneous populations 
and other geographical locations. Moreover, we need to evaluate how the Gust et al. vaccine 
acceptance categories correspond with the PACV short scale. 

Objective: To analyze the PACV short scale and the Gust et al. vaccine acceptance categories to 
assess the ability of the PACV short scale in identifying, measuring and classifying vaccine 
hesitant parents. 

Methods: As part of a larger study on vaccine attitudes, using the PACV short scale and Gust et 
al. vaccine acceptance categories, we assessed the correlation between the two measures using 
Spearman correlation coefficient, and the association between the two measures, using the 
Cochran-Mantel-Haentszel test of association. We used logistic regression modelling to compare 
the association between a child’s up-to-date immunization status and (a) the PACV short scale 
and (b) the Gust et al. vaccine acceptance categories. 

Results / Findings: The PACV short scale and the Gust et al. vaccine acceptance categories 
were positively correlated (r = 0.6, df = 198, p < 0.05), and the Cochran-Mantel-Haentszel test of 
association yielded a statistically significant association (p < 0.05). The two scales similarly 
predicted children’s up-to-date immunization status for all recommended childhood vaccines 

Conclusion:  
The ability of the PACV short scale to identify and classify parental vaccine hesitancy is similar 
to classification using the Gust et al. vaccine acceptance categories. Additionally, the PACV 
short scale and the Gust et al. vaccine acceptance categories both measure linear entities. Based 
on the above similarities, it is recommended that the PACV short scale be used to screen parents 
at their first pediatric visit to identify and classify these parents according to their level of 
vaccine hesitancy. The PACV short scale is easier to administer to parents and measures vaccine 
hesitancy similarly to classifying parents according to the Gust et al. vaccine acceptance 
categories, which is a more complex process. A clearer understanding of how to classify parental 
vaccine hesitance can be used to design tailored interventions based on these classifications, to 
address the specific needs of these vaccine hesitant parents. 
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CHAPTER 1: BACKGROUND AND LITERATURE REVIEW 

Vaccine hesitancy is a threat to combating vaccine-preventable diseases in the United 

States and in the world at large.1 Reports of outbreaks in the U.S. of vaccine-preventable diseases 

such as measles and pertussis have demonstrated the impact of parental vaccine hesitancy on 

vaccine-preventable diseases.19,21 Vaccine hesitancy, which dates back to as early as the time 

vaccines were invented, persists despite the overwhelming success of vaccines in reducing 

morbidity and mortality.21,22 Although most parents believe that vaccines protect their children 

from diseases,5,22 varying levels of vaccine hesitancy remain. Parents’ varying levels of 

resistance range from concerns about the safety and necessity of vaccines, to a lack of trust in 

vaccine manufacturers and advocates.5, 11, 12 Vaccine hesitancy should be prioritized if vaccine 

uptake is to be increased to allow continued control of vaccine-preventable diseases in the U.S. 

The World Health Organization (WHO) defines vaccine hesitancy as a “delay in 

acceptance or refusal of vaccines despite the availability of vaccine services,” and refers to the 

issue as being “complex and context specific, varying across time, place and vaccines.”24 WHO 

adds that vaccine hesitancy is influenced by factors such as complacency (not perceiving a need 

for, or not valuing, the vaccine), convenience (lack of access) and confidence (not trusting a 

vaccine or a provider).24 

One of the major steps in addressing vaccine hesitancy, and improving and maintaining 

vaccine confidence, is the ability to identify vaccine hesitant parents, to understand the reasons 

for their decisions. It is, therefore, important to have a standardized tool (e.g., short 

questionnaire) for screening, identifying, and understanding parents’ attitudes towards 

immunizations available for use. Such a tool needs to be accessible and easily used by healthcare 

providers. This type of tool will also assist in addressing the specific vaccine concerns of these 
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parents, thereby reducing vaccine hesitancy. Currently, there is no widely used, standardized tool 

for measuring vaccine hesitancy. However, there are ongoing efforts to develop a valid and 

reliable tool.19 

Pediatricians and other healthcare providers have played a major role in promoting 

vaccine uptake in the U.S. in the past, but recently, the trend has changed. Parents who, until 

now, relied on healthcare providers for decisions about childhood immunizations,  now seek to 

be actively involved in the decision-making process.21 This change can be attributed to public 

misconceptions, misinformation, and inaccurate scientific opinions, augmented by the easy 

access to unreliable information on the Internet.21 Therefore, ongoing efforts to reduce vaccine 

hesitancy, which appears to be a threat to efforts to combat vaccine-preventable diseases, also 

requires a tremendous effort at improving and maintaining public confidence in vaccines.1 

The Centers for Disease Control and Prevention (CDC) ranked vaccination as one of the 

top 10 public health achievements of the twentieth century in the United States.4 High 

immunization coverage in the U.S. has led to a significant reduction in morbidity, mortality and 

healthcare costs associated with vaccine-preventable diseases.4 However, amidst the recorded 

success in childhood immunization uptake in the U.S., there are concerns about diminishing trust 

in vaccines in the country. Recent reports 21 have documented that parental concern about 

vaccine-preventable diseases, which has served as the major motivation for vaccine uptake, is 

now being challenged by parents’ fear of the vaccines themselves.  This has led to parents 

delaying or refusing recommended childhood immunizations.21 The consequences of this delay 

or refusal of childhood immunization are not only detrimental to the child’s health by increasing 

the risk of contracting vaccine-preventable diseases, but also increase the risk that vulnerable 

populations will be infected because they do not have the immunity to protect them from 
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vaccine-preventable diseases.  Vulnerable populations include those who are under-age for 

immunizations, medically unfit for immunizations, or whose immune-compromised state does 

not enable them to adequately respond to vaccines.22 

In their study, Siddiqui et al. demonstrated that concerns about vaccine components, 

efficacy and side effects, as well as socio-cultural and political factors, have a significant 

influence on parents’ attitude towards immunization.21 Understanding the factors which 

influence parent’s attitude towards immunization would offer an enhanced way to address their 

concerns. 

Although the CDC reports that routinely recommended childhood immunization uptake 

generally remains high in the U.S., it has expressed concerns about low levels of coverage of 

some vaccines in some states and communities, adding that these areas risk experiencing 

outbreaks of vaccine-preventable diseases. For example, although uptake of measles, mumps, 

and rubella (MMR), poliovirus, hepatitis B and varicella vaccines was greater than 90% in 2013, 

and increases were observed for rotavirus and hepatitis A vaccines, the CDC expressed concern 

that approximately 1% of children received no vaccines at all. This concern can be related to the 

fact that the un-immunized children pose a potential risk to the vulnerable populations, including 

those who cannot be vaccinated for medical reasons. For example, in 2014, the U.S. recorded the 

highest cases of measles since 1994 with around 667 reported cases from 27 states, raising 

concerns for vulnerable populations and communities with unvaccinated populations.2 

Salmon et al. also reported in their review 19 that the causes of vaccine hesitancy are 

complex, influenced by many factors; hence, a multi-team approach is required to address it. 

This multi-team approach must also include individuals – specifically parents, in the case of 

childhood immunizations – healthcare providers, as well as policymakers at all levels.19 Given 
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that healthcare providers play a major role in communicating with parents, especially in 

childhood immunization uptake, there is a need to assist them in identifying, understanding, and 

effectively communicating with vaccine hesitant parents in order to promote childhood 

immunization uptake.21 

In addressing this issue, ongoing efforts are being made to develop a standardized tool to 

assist healthcare providers in identifying, understanding and classifying vaccine hesitant parents. 

Although no widely used standardized tool for measuring parental vaccine hesitancy exists, the 

Parental Attitude about Childhood Vaccines (PACV) short scale developed by Opel et al.15 and 

the five categories of vaccine acceptance identified by Gust et al.9 ; hereafter ‘Gust et al. vaccine 

acceptance categories’, have been acknowledged in addressing this burden.13,22 Given that the 

PACV short scale is still recommended for further validation in heterogeneous populations and 

other geographical locations,15,22 a comparative analysis of the PACV short scale and the Gust et 

al. vaccine acceptance categories will be useful in further validation of the predictive capacity of 

the PACV short scale tool. This comparison is also expected to assist in designing interventions 

from the PACV short scale, based on the Gust et al. vaccine acceptance categories, towards 

addressing vaccine hesitant parents in effort to increase childhood immunization uptake.9, 15 

Gust et al.9 conducted a study as part of ongoing efforts to address vaccine hesitancy in 

parents. Five clusters of parents with similar attitude towards childhood vaccines were identified. 

This study was based on the concept of audience segmentation, which entails grouping people 

based on shared characteristics so as to design better interventions in line with their specific 

needs. The study was based on concerns that parental attitude towards vaccinations was 

classified as dichotomous – pro-vaccine or anti-vaccine – which translates to being a vaccine 
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refuser or acceptor. The researchers sought to demonstrate that parental vaccine hesitancy varies 

by shared characteristics and that it goes beyond the dichotomous classifications. 9  

The study analyzed responses to questions from the ConsumerStyles and HealthStyles 

surveys.9 The five groups of parents identified were: Immunization Advocates (those who 

actively pursue vaccines), Go along to get alongs (those who follow the advice of their doctors 

and societal expectations), Health Advocates (those who seek out vaccine information), 

Fencesitters (those who are unsure of their vaccine decision) and Worried (those who are very 

concerned about vaccine adverse reactions). The group identification was based on responders’ 

beliefs about immunizations and immunization safety, interest and involvement in health issues, 

the influence of family and friends, and dependence on a doctor’s advice, amongst other factors. 

This categorization is expected to help healthcare providers understand the spectrum of vaccine 

hesitant parents and assist them in tailoring interventions to address their varying needs. Study 

result shows that while the category of parents who had the most concern about immunization 

was the Worried group, categories that were supportive of immunizations also had concerns 

about immunizations and immunization safety. The findings demonstrate that parents’ attitudes 

and beliefs about immunizations are not dichotomous, but that overlaps in attitudes exist between 

the two groups.9 

The five categories of parents’ attitudes towards childhood immunization generated from 

the study are expected to assist healthcare providers in identifying parents’ attitudes towards 

vaccination. However, the researchers recommended that a short screening survey be 

administered to parents at their first pediatric visit to enable healthcare providers to identify these 

different categories of parents. This will, in turn, assist them in communicating effectively with 

parents in order to address their peculiar needs, thereby reducing vaccine hesitancy.9 
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In a continued effort to address vaccine hesitancy, Opel et al. developed and validated the 

PACV Survey tool for measuring vaccine hesitancy in parents.15 SAGE working group on 

vaccine hesitancy regarded Opel et al. as the first researchers to develop a survey tool for 

measuring parental vaccine hesitancy.13 The PACV survey tool was developed from reviews of 

previous studies and surveys related to parental vaccine and health beliefs with additions from 

focus groups discussions conducted with parents and pediatricians. The items were further 

reviewed by immunization experts and only the items recommended by the experts were retained 

before the survey was pretested on a group of parents and subjected to further evaluation. Due to 

the limitations of the study, especially regarding the generalizability of the study results, it was 

subjected to further validation in other groups and settings to assess the tool’s validity and 

reliability.15 Although findings from the validation of the survey tool in other studies were used 

to further refine the tool, it is still subject to further validation in other settings, given that the 

tool was developed and validated for high-income settings in the U.S.13, 16, 22 

The PACV survey, initially refined to15 items under three domains on vaccines –

Behavior, Safety and Efficacy and General Attitudes17 – was later refined to five items (PACV 

short scale). The PACV survey was particularly refined to make it user-friendly for parents, 

increase the potential for adoption by healthcare providers in clinical settings, and increase its 

precision and predictive power. The PACV short scale scores on a summary range of 0-10. 

Although currently it is only available for use in research settings, the researchers recommended 

the PACV short scale for adoption in clinical settings as a short survey for screening parents at 

their first pediatric visit. In addition, the researchers explained that the survey tool is expected to 

assist healthcare providers in identifying, understanding, and effectively communicating with 
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vaccine hesitant parents. The five-item PACV survey screening tool continues to be subjected to 

validation in different geographic populations in the U.S., as well as globally.10 

Larson et al.14 conducted a study to compare confidence in vaccines and vaccination 

programs across some countries (Georgia, India, Nigeria, Pakistan, and the United 

Kingdom). Findings from this multi-country survey of confidence in vaccines and vaccination 

programs revealed that vaccine confidence varies within, and between countries.14 The need for a 

standardized tool that would permit comparison of vaccine attitudes across countries cannot be 

overemphasized if global immunization programs must be successful.  

More recently, the World Health Organization (WHO) called for the inauguration of a 

group of experts referred to as the Strategic Advisory Group of Experts (SAGE) working group 

on vaccine hesitancy.25 SAGE working group on vaccine hesitancy was tasked with the 

responsibility of defining the term vaccine hesitancy, outlining the determinants of vaccine 

hesitancy, and developing tools for measuring and addressing the nature and extent of vaccine 

hesitancy. The group admitted that a spectrum of vaccine attitudes exists between distinct 

vaccine acceptance and vaccine refusal, and that those in between occupy a spectrum referred to 

as “vaccine hesitancy”. Similar to previous studies, the group categorized the three main factors 

that influence parental vaccine decisions as contextual, individual and group, and vaccine-

specific. These contextual factors include socio-cultural, environmental, economic or political 

factors, to name a few.25 For example, previous studies have demonstrated that individual factors 

such as education, race or peer pressure impact individual perceptions of the risk and benefits of 

vaccines, which may influence vaccine decisions.7,20 Additionally, vaccine-specific factors such 

as concerns for safety of vaccines, were also said to influence parental vaccine decisions.20 
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Therefore, the importance of understanding these factors in designing tailored interventions to 

address parental vaccine hesitancy cannot be overemphasized. 

Although the SAGE working group on vaccine hesitancy admitted there is no universal 

standardized tool to measure vaccine hesitancy in place, they acknowledged the works of Opel et 

al. in developing and testing the validity and reliability of the PACV survey tool for measuring 

vaccine hesitancy in parents. The group identified the need for a universally validated tool for 

identifying vaccine hesitant populations at all levels, and across the globe. This universally 

validated tool is expected to enable comparison of the state of vaccine hesitancy within and 

across countries in an effort to assess and monitor vaccine hesitancy globally. The group also 

emphasized the importance of determining the changes in the prevalence of vaccine hesitancy 

over time through serial, cross-sectional surveys using standardized questions and methods. To 

develop a uniform measure for vaccine hesitancy applicable worldwide, the group adapted the 

PACV survey questions and recommended a series of survey questions to improve the 

measurement of parental vaccine hesitancy.25 

It is critical to ensure that the PACV survey screening is validated across different 

settings and populations. It is also important to subject the PACV survey screening tool to further 

evaluation to promote its adoption as a standardized screening tool for measuring vaccine 

hesitancy in clinical settings. Therefore, a comparative analysis of the Parent Attitudes about 

Childhood Vaccines (PACV) short scale and the Gust et al. vaccine acceptance categories will be 

an important step in improving the PACV short scale survey tool as part of validating and 

assessing its reliability. Findings of a correlation between these classification systems could be 

used to promote adoption of the PACV as a standardized tool for identifying and understanding 

parental vaccine hesitancy. This will assist healthcare providers in identifying, understanding, 
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and classifying vaccine hesitant parents according to the varying categories of vaccine hesitancy. 

Understanding and classifying these vaccine hesitant parents accordingly may also serve as a 

guide for designing tailored interventions to address their specific needs based on Gust et al. 

vaccine acceptance categories. These interventions could result in a significant reduction in 

vaccine hesitancy, increased vaccine confidence, and ultimately the optimization of childhood 

immunization uptake in the U.S. and the world at large. 
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CHAPTER II: MANUSCRIPT 

1. INTRODUCTION 

Vaccine hesitancy is a threat to the use of vaccines in combating vaccine-preventable 

diseases in the United States and in the world at large.1 

To address this issue, there is a need to develop a standardized tool to aid in identifying, 

understanding and classifying parents in relation to vaccine hesitancy. Moreover, this will assist 

in designing interventions targeted at addressing the varying and unique needs of vaccine 

hesitant parents. Although there is no widely used standardized tool for measuring parental 

vaccine hesitancy, the Parental Attitude about Childhood Vaccines (PACV) short scale 

developed by Opel et al.,15 and the five categories of vaccine acceptance (Immunization 

Advocates, Go along to get along, Health Advocates, Fencesitters and Worried; hereafter ‘Gust 

et al. vaccine acceptance categories’), identified by Gust et al.,9 have been acknowledged as 

potentially useful tools.1, 19 However, the PACV short scale requires further validation in 

heterogeneous populations and other geographical locations. This is due to the limitations of the 

study, especially regarding the generalizability of study results since the study sample was not 

representative of the general population.1, 15, 16 Moreover, it will provide needed context to 

evaluate how the Gust et al. vaccine acceptance categories, correspond with the PACV short 

scale. 

This study conducted a comparative analysis of the PACV short scale and the Gust et al. 

vaccine acceptance categories. This offers a means to improve the usefulness of the PACV short 

scale through validating and assessing its reliability. The improvement of the PACV short scale 

will assist healthcare providers in identifying, understanding, and classifying vaccine hesitant 

parents according to the varying categories of vaccine hesitancy. This type of classification of 
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vaccine hesitant parents, may also serve as a way to design tailored interventions to address their 

specific needs. 

2. DATA AND METHODS 

2.1. Study design 

Data were a subset of a larger vaccine attitude survey. The survey was self-administered 

and could be completed in 5 minutes. The survey instrument was administered through a link 

accessed by recruited Amazon Mechanical Turk (MTurk) workers. Respondents were eligible 

participants who confirmed their interest in participation, electronically signed informed consent 

form, and agreed to take the survey on MTurk. A series of short screening questions only 

allowed participants to continue to the main portion of the survey if they were aged 18 years or 

older, resided in the United States, and had a child 12 years of age or younger. Respondents 

were compensated with $1.00 via MTurk. Data collected from the surveys where entered into an 

Excel document which was imported into SAS 9.4 (Cary, NC, USA) for analysis. 

The survey was developed based on the Parent Attitudes about Childhood Vaccines 

(PACV) survey and the HealthStyles survey. The 5-item PACV short scale and the eight items 

from the HealthStyles survey used by Gust et al.9 were the vaccine hesitancy outcomes analyzed 

in this study. The PACV survey contains questions answered on a 3-point scale (Yes, No and 

Don’t Know), within 3 categories: behavior, safety and efficacy, and general attitudes. The eight 

items from the HealthStyles survey questions were adopted from the previous analysis conducted 

by Gust et al. for immunization attitudes and beliefs among parents, using a 5-point scale 

(Strongly Disagree, Agree, Neutral, Slightly Disagree and Strongly Disagree). The data analyzed 

by Gust et al. in their study was a subset of the annual HealthStyles survey. The HealthStyles 
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survey is a nationally representative survey administered in the U.S. each year to solicit 

information regarding media habits, product use, interests and lifestyle, as well as health 

orientations and practices.9 Additional variables used in this study included three socio-

demographic variables (gender, age and parent’s education), as well as respondent’s youngest 

child’s immunization status.  

2.2. Study population 

Recruitment occurred until a total of 600 respondents with young children aged 0-5 years 

and 600 respondents with pre-adolescent children aged 6-12 years completed the study. This 

resulted in a total of 1,200 respondents  

2.3. Statistical analyses 

Survey data were analyzed using SAS 9.4 (32) (English) software (The SAS Institute, 

Cary NC). The PACV short scale questions are each scored on a 0-2 scale, with  a summary 

score ranging between 0 and 10.19 PACV summary scores were categorized into three ordinal 

categories (PACV levels) of low (score 0-4), medium (score 5-6), and high (score 7-10) parental 

vaccine hesitancy. 

The five categories of vaccine acceptance identified in the data (5 Gust Categories) were 

based on Gust et al. vaccine acceptance categories.9  The 5 Gust Categories were analyzed as 

ordinal categories from the lowest to the highest in the order of: Immunization Advocates (those 

who actively pursue vaccines), Go along to get along (those who follow the advice of their 

doctors and societal expectations), Health Advocates (those who seek out vaccine information), 

Fencesitter (those who are unsure of their vaccine decision) and Worried (those who are very 

concerned about vaccine adverse reactions).9 
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Socio-demographic variables were dichotomized for the ease of meaningful 

interpretation. For age, categories were 18-39 years and 40 years and older. For parental 

education, categories were less than a college graduate and college graduate or higher. 

Childhood immunization status was based on whether the youngest child’s immunization status 

was up to date, per parental self-report. Children were considered not up-to-date if the child 

received most, some or none of the recommended childhood vaccines, as opposed to receiving 

all vaccines on schedule. 

Descriptive statistics (frequencies and proportions) were computed for all variables. 

PACV and Gust category status was visualized using a 100% stacked bar chart. 

We evaluated the correlation between PACV level and the 5 Gust Categories using the 

Spearman’s correlation coefficient. A Cochran-Mantel-Haentszel test of association was 

conducted to assess the association between the two ordinal, categorical outcome variables.  

Associations between the two ordinal, categorical outcome variables and socio-

demographic factors were assessed using chi square test of association. This was conducted to 

determine any significant relationship between PACV level and the 5 Gust Categories, and the 

socio-demographic factors; age, gender and education status.  

Using two separate logistic regression models, we assessed the association between 

vaccine hesitancy measures (PACV level and 5 Gust categories) as predictors and the youngest 

child’s immunization status as the outcome. The three socio-demographic variables were 

included in the models as covariates based on reported associations in previous literatures.7, 8,16,18 

The significance threshold was set at 0.05 (p<0.05). 
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2.4. Ethics & financial disclosures 

The survey received IRB approval from the Institutional Review Board of Emory 

University in the United States.  

3. RESULTS 

Responses from 1,200 respondents were analyzed. . About two-thirds of the respondents 

were female (n=783, 65.7%). Missing values excluded 8 respondents in the response to gender 

resulting in a total, n=1,192 for the variable gender. Most of the respondents were of the 18-39 

years of age category (n=885, 73.8%). Approximately 60% of the respondents were college 

graduates or higher (n=723, 60.3%). Based on PACV summary scores, the majority of the 

respondents had a low level of parental vaccine hesitancy (n=862, 71.8%), with approximately 

equal split of the remaining parents with medium level of parental vaccine hesitancy (n=156, 

13%) and high parental vaccine hesitancy (n = 182, 15.2%). (Table 1). 

 The distributions of the respondents by the 5 Gust Categories were as follows; 

Immunization Advocates (n=496, 41.3%), Go along to get along (n = 441, 36.8%), Health 

Advocates (n=47, 3.9%), Fencesitters (n=86, 7.2%), and Worried (n=130, 10.9%). The majority 

of the respondents had their youngest child immunized up to date for all recommended childhood 

vaccines (n=1009, 84.1%). The frequency distributions of the variables by the total number of 

survey respondents are presented in Table 1. 

 The distributions of the PACV levels across the 5 Gust categories are shown in Figure 

1. Parental vaccine hesitancy increased across the 5 Gust Categories, from the Immunization 

Advocates category up-to-the Worried category, where respondents in the Immunization 
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Advocates category had the lowest level of parental vaccine hesitancy, and those in the Worried 

category had the highest level of parental vaccine hesitancy. 

  

There was a strong correlation between PACV level and the five categories of vaccine 

acceptance (Spearman’s correlation coefficient, rs = 0.60, df = 198, p <0.05). The Cochran-

Mantel-Haentszel test of association conducted between PACV level and the 5 Gust Categories 

yielded a significant relationship (CMH = 549.61, df = 1, p <0.05). Only education had a 

significant association with PACV level (Spearman, χ2 (N= 1,200) = 8.47, df = 2, p < 0.05). 

Interestingly, all three sociodemographic categories were significantly associated with the 5 Gust 

Categories (all χ2 p <0.05).  

 In comparison to respondents with high parental vaccine hesitancy, respondents with 

low parental vaccine hesitancy had about 94% lower odds of not being up-to-date for all  

recommended childhood vaccines (OR = 0.06, CI = 0.04 – 0.09). Respondents with medium 

parental vaccine hesitancy had approximately 82% lower odds of not being up-to-date for all  

recommended childhood vaccines compared to respondents with high parental vaccine hesitancy 

(OR = 0.18, CI = 0.11 – 0.30). Respondents with college graduate or higher education level had 

approximately 59% higher odds of not being up-to-date for all recommended childhood vaccines 

compared to respondents with less than college graduate (OR = 1.59, CI = 1.09 – 2.31). The  

odds of not being up-to-date for all  recommended childhood vaccines in respondents aged 40 

years and above, was approximately 44% lower, compared to respondents in the aged 39 years 

and below (OR = 0.56, CI = 0.37 – 0.86). (Table 2). 

 The odds of not being up-to-date for all recommended childhood vaccines for 

respondents in the Immunization Advocates category was approximately 96% lower, compared 
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to respondents in the Worried category (OR = 0.04, CI = 0.03 – 0.07). For respondents in the Go 

along to get along category, the odds of not being up-to-date for all recommended childhood 

vaccines was approximately 89% lower, compared to the respondents in the Worried category 

(OR = 0.11, CI = 0.07 – 0.18). Respondents in the Health Advocates and the Fencesitters 

categories were more likely to be up-to-date for all recommended childhood immunizations 

compared to respondents in the Worried category (OR = 0.35, CI = 0.17 – 0.74), and (OR = 0.36, 

CI = 0.20 – 0.65), respectively. Respondents with college graduate or higher education level had 

approximately 58% higher odds of not being up-to-date for all recommended childhood vaccines 

compared to respondents with less than college graduate (OR = 1.58, CI = 1.20 – 2.28). The odds 

of not being up-to-date for all recommended childhood vaccines in respondents aged 40 years 

and above was approximately 36% lower compared to respondents aged 39 years and below (OR 

= 0.64, CI = 0.42 – 0.97).  (Table 3). 

4. DISCUSSION AND CONCLUSION 

There was a positive strong correlation between PACV level and the 5 Gust Categories, 

indicating that there is a positive strong linear relationship between PACV level and the 5 Gust 

Categories. Although PACV level had three ordinal categories as against the five ordinal 

categories of the 5 Gust Categories, the correlation test result showed that each step higher in the 

PACV levels is associated with an increase in parental vaccine hesitancy, as was also observed 

with increasing moves up through the 5 Gust Categories. This indicates that the PACV short 

scale and the Gust et al. vaccine acceptance categories, both measure linear entities, and are 

similar in their abilities to identify, measure and classify parental vaccine hesitancy. These 

findings were similar across multiple different tests of association, indicating that the ability of 
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the PACV short scale tool to identify and classify parental vaccine hesitancy is comparable with 

the classification done based on Gust et al. vaccine acceptance categories. 

In predicting child’s immunization status of not being up-to-date for all recommended 

childhood vaccines, the PACV short scale predicated a similar pattern to that predicted by the 5 

Gust Categories. This indicates that the ability of  the PACV short scale in identifying and 

classifying parental vaccine hesitancy is similar to that done through the classification of  parents 

according to Gust et al. vaccine acceptance categories. 

In conclusion, the study results demonstrated that the ability of the PACV short scale to 

identify, measure and classify parental vaccine hesitancy similar to classification done based on 

the Gust et al. vaccine acceptance categories. This is supported with the overlap shown in Figure 

1. Results presented also showed that the PACV short scale and Gust et al. vaccine acceptance 

categories, both measure linear entities in identifying and classifying vaccine hesitant parents. 

Based on the above similarities, it is recommended that the PACV short scale be used to screen 

parents at their first pediatric visit to identify, measure and classify these parents according to 

their varying categories of vaccine hesitancy. It is easier to administer the PACV short scale to 

parents and it measures vaccine hesitancy equally as well as the more complex process of 

identifying the five categories of vaccine acceptance. Conclusions from the identification and 

classification of parental vaccine hesitancy can be used to design tailored interventions based on 

Gust et al. vaccine acceptance categories, to address the specific needs of vaccine hesitant 

parents. 
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CHAPTER III: PUBLIC HEALTH IMPLICATIONS 

 Vaccine hesitancy is a threat to combatting vaccine-preventable diseases in the U.S., 

and the world at large. There is a need to develop a standardized tool to aid in identifying, 

understanding and classifying parents in relation to vaccine hesitancy. Moreover, this will assist 

in designing interventions targeted at addressing the varying and unique needs of vaccine 

hesitant parents. The PACV short scale and the Gust et al. vaccine acceptance categories have 

been acknowledged as potentially useful tools. Findings from this study may promote the 

adoption of the PACV short scale for use in clinical settings in the U.S. This will assist 

healthcare providers in identifying, understanding, and classifying vaccine hesitant parents 

according to the varying categories of vaccine hesitancy. The findings from this study may also 

serve as a guide for designing tailored interventions to address specific needs of vaccine hesitant 

parents based on the Gust et al. vaccine acceptance categories. This could result in a significant 

reduction in vaccine hesitancy, and an increase in vaccine confidence and the optimization of 

childhood immunization uptake in the U.S. and the world at large.  

 Future recommendations for research will be to further validate the PACV short scale 

in other geographical settings and populations across the world. This may validate its adoption as 

a standardized tool for identifying, measuring, and classifying vaccine hesitant parents. 
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LIST OF TABLES 

i. Table 1 
Frequency distributions of survey respondents by gender, age, education, PACV level and 5 Gust 
Categories (Total sample size, N = 1200). 

Variables                                                                                                                 n (%) 
Gender 
Male                                                                                                                      409 (34.31) 
Female                                                                                                                  783 (65.69) 

Age 
18-39years                                                                                                             885 (73.75) 
≥40years                                                                                                                315 (26.25) 

Education 
Less than college graduate                                                                                     477 (39.75) 
College graduate and higher                                                                                  723 (60.25) 

PACV level 
Low parental vaccine hesitancy                                                                             862 (71.83) 
Medium parental vaccine hesitancy                                                                       156 (13.00)                                                                                              
High parental vaccine hesitancy                                                                            182 (15.17)                                                                                               

5 Gust Categories 
Immunization Advocates                                                                                       496 (41.33) 
Go along to get along                                                                                             441 (36.75) 
Health Advocates                                                                                                    47 (3.92) 
Fencesitters                                                                                                             86 (7.17) 
Worried                                                                                                                  130 (10.83) 

Youngest child’s immunization status 
Up-to-date on all recommended childhood vaccines                                             1009 (84.08) 
Not up-to-date on all recommended childhood vaccines                                       191 (15.92) 
_____________________________________________________________________________ 
n = number of observations.  
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ii. Table 2 
Associations between the respondent’s youngest child’s immunization status of not being up-to-
date for all recommended childhood vaccine and, the respondent’s PACV levels, age, gender and 
education. 

Effect                                                      Odds ratio                           95% Confidence Interval 
PACV level 
High parental vaccine hesitancy                 1.00                                            (Reference)                                
Medium parental vaccine hesitancy            0.18*                                           0.11 – 0.30 
Low parental vaccine hesitancy                  0.06*                                           0.04 – 0.09     

Gender 
Male                                                            1.00                                             (Reference) 
Female                                                         1.12                                             0.77 – 1.63     

Education  
Less than college graduate                          1.00                                            (Reference) 
College graduate and higher                       1.59*                                                                 1.09 – 2.31 
 
Age 
18-39 years                                                  1.00                                           (Reference) 
≥40 years                                                     0.56*                                                               0.37 – 0.86 
__________________________________________________________________________ 
*P-values < 0.05. 
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iii. Table 3 
Associations between the respondent’s youngest child’s immunization status of not being up-to-
date for all recommended childhood vaccine and, the respondent’s 5 Gust Categories, age, 
gender and education. 

Effect                                                      Odds ratio                            95% Confidence Interval 

5 Gust Categories 
Worried                                                         1.00                                                 (Reference)  
Fencesitters                                                   0.36*                                                                         0.20 – 0.65 
Health Advocates                                          0.35*                                                                        0.17 – 0.74 
Go along to get along                                    0.11*                                                                        0.07 – 0.18 
Immunization Advocates                               0.04*                                                                       0.03 – 0.07 

Gender 
Male                                                              1.00                                                 (Reference) 
Female                                                           1.08                                                 0.74 – 1.57 

Education  
Less than college graduate                            1.00                                                 (Reference) 
College graduate and higher                         1.58*                                                1.20 – 2.28 

Age 
≥40 years                                                       1.00                                                 (Reference) 
18-39 years                                                    0.64*                                                                        0.42 – 0.97 
_____________________________________________________________________________ 
*P-values < 0.05. 
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FIGURE 

Figure 1 
Comparison of distributions of PACV and 5 Gust Categories for 1,200 individuals surveyed 
on vaccine attitudes, 2015. 
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