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Abstract

Objective: Evidence-based strategies to address vaccine hesitancy are lacking. Personal values 

are a measurable psychological construct that could be used to deliver personalized messages to 

influence vaccine hesitancy and behavior. Our objectives were to develop a valid, reliable self-

report survey instrument to measure vaccine values based on the Schwartz theory of basic human 
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values, and to test the hypothesis that vaccine values are distinct from vaccine attitudes and are 

related to vaccine hesitancy and behavior.

Methods: Parental Vaccine Values (PVV) scale items were generated using formative qualitative 

research and expert input, yielding 24 items for testing. 295 parents of children aged 14-30 months 

completed a self-report survey with measures of Schwartz’s global values, the PVV, vaccine 

attitudes, and vaccine hesitancy. Factor analysis was used to determine vaccine values factor 

structure. Associations between vaccine values, vaccine attitudes, vaccine hesitancy, and 

vaccination behavior were assessed using linear and logistic regression models. Late vaccination 

was assessed from electronic medical records.

Results: A six-factor structure for vaccine values was determined with good fit (RMSEA=0.07, 

Bentler’s CFI=0.91) with subscales for Conformity, Universalism, Tradition, Self-Direction, 

Security- Disease Prevention, and Security- Vaccine Risk. Vaccine values were moderately 

associated with Schwartz global values and vaccine attitudes, indicating discriminant validity from 

these constructs. Multivariable linear regression showed vaccine hesitancy was associated with 

vaccine values Conformity (partial R2=0.10) and Universalism (0.04) and vaccine attitudes 

Vaccine Safety (0.52) and Vaccine Benefit (0.16). Multivariable logistic regression showed that 

late vaccination was associated with vaccine value Self-direction (OR=1.80, 95% CI: 1.26-2.65) 

and vaccine attitude of Vaccine Benefit (OR=0.44, 95% CI: 0.32-0.60).

Conclusions: The PVV scale had good psychometric properties and appears related to but 

distinct from Schwartz global values and vaccine attitudes. Vaccine values are associated with 

vaccine hesitancy and late vaccination and may be useful in tailoring future interventions.

Introduction

Development of the childhood immunization program has been a remarkable public health 

achievement that has led to dramatic decreases in rates of vaccine preventable diseases such 

as poliomyelitis, measles, diphtheria, and pertussis, which led to thousands of deaths every 

year before widespread immunization uptake1,2.3 However, the individual and public health 

benefits of vaccination are threatened by increasing numbers of parents who choose to delay 

or forgo vaccination for their children.4,5 As many as 77% of parents have some concerns 

about vaccines, including parents who still choose to vaccinate.6 The term ‘vaccine 

hesitancy’ refers to the concerns that parents have even when they vaccinate their children 

fully, as well as those concerns that lead some parents to delay or refuse vaccines.7 

Geographic clusters of under-immunization related to vaccine hesitancy increase the risk of 

disease outbreaks as infections spread more easily among unprotected individuals.8-10

Determinants of vaccine hesitancy include knowledge, beliefs, and attitudes about risks and 

benefits of vaccines, the perceived strength of the evidence base, trust in the healthcare 

system, and communications from the media and influential leaders from anti- and pro-

vaccination lobbies.11 Interventions designed to address vaccine hesitancy have shown 

limited effectiveness and have mostly evaluated changes in attitudes or intentions rather than 

vaccination behavior.9,12-17 New research and intervention paradigms are therefore needed 

to address vaccine hesitancy. One proposed paradigm involves appealing to personal values 

as a strategy to promote childhood vaccination. There is growing evidence that aligning 
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messages with an individual’s values can improve communication of scientific ideas18 and 

promote health behavior change.19-23 For example, pairing affirmation of values with a 

potentially threatening health message related to sedentary behavior and physical activity 

has shown changes in the neural response to that message along with subsequent positive 

behavior change.24-26 There have been recent calls to include values in the development, 

implementation, and communication of evidence-based medicine practices in general,27 and 

with respect to vaccination specifically.28-32 One recent survey showed differences in 

personal values to be associated with acceptance or refusal of recommended vaccines.33

Values are personal priorities and guiding principles for one’s life that transcend specific 

situations, represent desired goals, and serve as criteria for evaluating decisions.34-36 

According to the Schwartz theory of basic human values, there are ten universal values 

domains recognized across cultures, described in part in Table 1.34 For this paper, Schwartz 

values will be referred to as global values. Theoretically, values (strongly-held guiding 

principles for decision making and behavior), and attitudes (judgments of the favorability of 

the expected outcomes of particular decisions and behaviors) are distinct but related 

constructs.37 As described in the value-attitude-behavior hierarchy model38, values are 

known to influence attitude formation and behavior across cultures and domains, such as 

recycling, consumer behavior, and alcohol consumption among college students.39,40 We 

propose a similar framework (Figure 1) building upon the theory of planned behavior41 and 

suggesting that values influence vaccine attitudes, which in turn influence intentions (which 

we operationalize as vaccine hesitancy) and behavior.

Framing vaccine recommendation messages based on values, rather than simply providing 

knowledge-correcting information, may help parents perceive the messages as more aligned 

with their priorities. As a result, parents may be more open to incorporating new information 

into their existing attitudes. For instance, an individual who values universalism (protecting 

one’s community) might respond well to a message concerning the benefits of vaccination 

with regard to herd immunity. Conversely, someone who values self-direction (making 

thoughtful decisions based on one’s own information gathering) may respond well to a 

message encouraging review of research summaries and testimonials.

The overarching objective of this project is to measure parental vaccine values with the 

intent of later testing effectiveness of vaccine-promotion messages tailored to these values. 

The view of values as guiding principles that apply to one’s decision making and attitudes 

across contexts35 suggests that someone who values self-direction would tend to want to 

exert individual choice in decision making for everything from tonight’s dinner menu to 

national policy. Thus, a global measure of values may be appropriate for the purpose of a 

values-tailored intervention for vaccine promotion. Yet one’s global values may not apply 

equally across all contexts (e.g., self-direction values are expected to matter less than 

hedonism values when it comes to dessert – I’ll eat that delicious apple pie, even if that’s the 

only dessert option tonight). To better understand which values matter most when it comes 

to making decisions about childhood vaccination, it may be important to measure values 

specific to the context of vaccination in addition to global values.
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While measures of global values have been established34, there are no existing, validated 

measures of vaccine-specific values. The purpose of this investigation was to develop a 

valid, reliable self-report measure of parental values for childhood vaccination (i.e., 

“parental vaccine values”), based on the Schwartz values framework. We hypothesized that 

vaccine-specific values are measurable and are associated with but distinct from global 

values. To test this hypothesis, we: 1) developed a set of items reflecting parental vaccine 

values using insights from prior qualitative work and expert input; 2) evaluated the factor 

structure and reliability; and 3) assessed convergent, discriminant, and predictive validity of 

the parental’ vaccine values instrument relative to global values, vaccine attitudes, vaccine 

hesitancy, and late vaccination behavior.

Methods

Participants and Procedures

Parents of Kaiser Permanente Colorado (KPCO) patients 14-30 months of age were invited 

to participate in a web-based survey including measures of global and vaccine-related 

values, vaccine attitudes, vaccine hesitancy, and basic demographics. Inclusion criteria 

included child enrollment in KPCO from 2 through 12 months of age and at least one 

outpatient visit in the first year of life (to ensure accurate capture of vaccination data in the 

medical record). The survey was administered via Research Electronic Data Capture 

(REDCap)42 and SurveyGizmo® (Boulder, CO) online survey systems. Respondents 

received a $30 gift card upon completion of the survey. This study was approved by the 

Kaiser Permanente Colorado Institutional Review Board.

An initial convenience sample of 120 participants was recruited January-March 2015 and 

these survey responses were used for exploratory factor analysis (EFA) and confirmatory 

factor analysis (CFA) for both vaccine attitudes and vaccine values. A second convenience 

sample of 175 participants was recruited July-October 2015 and these responses were used 

for a second round of confirmatory factor analysis for both vaccine attitudes and vaccine 

values. Both samples completed identical surveys for global values, vaccine values, vaccine 

attitudes, and vaccine hesitancy; results from both samples are reported here. To evaluate the 

model fit, root mean square error of approximation (RMSEA) and Bentler’s comparative fit 

index (CFI) were assessed. RMSEA ranges from 0 to 1, with a smaller value indicating a 

better model (≤0.08)43; and Bentler’s CFI ranges from 0 to 1, with a higher value indicating 

a better model (≥ 0.90).44 The factor structures for vaccine attitudes and vaccine values from 

the first and second samples were evaluated for measurement invariance by comparison of fit 

statistics (RMSEA and Bentler’s CFI) to justify combination of the two samples for 

subsequent analyses. Invariance was evaluated through the strict test (holding factor 

loadings, intercepts, variances, and covariances equal).45

Measures

Global values were measured using Schwartz’s 40-item Portrait Values Questionnaire 

(PVQ), which measures values across ten domains, as shown in Table 1.35 Parental vaccine 

values were measured with 24 new items that were developed independently from the 

Schwartz global values by incorporating prior qualitative work in this population46, 

Cataldi et al. Page 4

Vaccine. Author manuscript; available in PMC 2020 September 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



literature review, and expert input by two immunization researchers and one health 

psychologist on the research team. These vaccine values items were further refined by 

review and comments provided by an expert panel of three immunization researchers and 

one social psychologist who were not part of the initial research team. Parental vaccine value 

items were organized a priori into subscales predicted to reflect domains from Schwartz’s 

global value theory (Table 1). Some Schwartz global value domains were not reflected in 

this a priori organization of vaccine value items as they did not have plausible association 

with parental vaccine values (for example hedonism was not considered as a parental 

vaccine value due to lack of face validity). Global value and vaccine value items were 

assessed using six-point Likert-type scales with responses ranging from1= “very much like 

me” to 6= “not at all like me” for global value items and 1 = “very important” to 6 = “not at 

all important” for vaccine value items.

Vaccine attitudes, vaccine hesitancy, and late vaccination behavior were also assessed. 

Vaccine attitudes were measured using 13 items, shown in Table 2, including 11 items based 

on previous work6,47-53 as well as 2 items added for this study to reflect balance between 

risks and benefits of vaccines. Vaccine attitudes items were assessed using a five-point 

Likert scale with responses ranging from 1 = “strongly disagree” to 5 = “strongly agree”. 

Higher scores indicate stronger agreement with the vaccine attitude item. Some item scores 

were reverse-coded for analysis so that higher scores indicated endorsement of pro-vaccine 

attitudes.

Vaccine hesitancy was measured using a validated, five-item, short-form of the Parental 

Attitudes about Childhood Vaccination survey 48,54 that identifies vaccine-hesitant parents 

and is associated with late vaccination.55 Hesitancy score was calculated as average of 

Likert-scale responses with the possible calculated score ranging from 1 to 5 where 1 is the 

most hesitant.

Late vaccination behavior was measured retrospectively from electronic medical records 

data using the “days undervaccinated” metric.5 Days undervaccinated is a continuous metric 

that measures differences between the time when vaccine doses were actually administered 

and when doses should have been administered according to the Advisory Committee on 

Immunization Practices (ACIP) schedule56. For example, the first dose of DTaP (diphtheria, 

tetanus and acellular pertussis) vaccine is due at age two months but is not considered late 

until age 92 days. Days undervaccinated for this dose begin accruing on day 93. Children 

with greater than zero cumulative days undervaccinated at one year of age were considered 

late on vaccination. Late vaccination behavior was dichotomized as on time or late due to the 

non-normal distribution of days undervaccinated. Days undervaccinated demonstrates 

heavily right-skewed distribution, with the majority of subjects being zero days late, across 

most populations when the large majority of children are fully vaccinated.

Demographics were collected by self-report and included maternal age, race, ethnicity, 

education, employment status, income, number of children, and age and sex of the child.
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Data Analysis

Descriptive statistics were generated for global values, vaccine values, vaccine attitudes, 

vaccine hesitancy, late vaccination, and demographic variables.

Confirmatory and exploratory factor analyses44 were performed to examine the factor 

structure of vaccine value items for the first sample (n=120). Initial CFA was performed 

with the first sample to assess fit of the hypothesized factor structure that organized vaccine 

value items into six subscales based on Schwartz global value domains. RMSEA and 

Bentler’s CFI were used to assess the fit of the factor model in CFA. Using data from the 

first sample of parents surveyed, exploratory factor analysis (EFA) was then performed using 

promax oblique rotation to find the factor structure with the best fit.

We used a factor loading cutoff of ≥0.3 to determine which items belonged to which factor.
48,57 When an item loaded on more than one factor, it was placed under the factor in which 

the loading was highest. We determined the internal consistency or reliability of each factor 

using Cronbach's alpha.58 A Cronbach’s alpha value of ≥0.70 is generally considered 

acceptable. To enhance internal consistency within the scale and as a method of item 

reduction, we reviewed the Cronbach’s alpha and removed those items that reduced the 

Cronbach’s alpha for each factor and excluded them from the final factor solution derived 

from the EFA.59,60 Using the second sample (n=175 unique respondents), CFA was then 

performed using RMSEA and CFI to measure the fit of the factor solution derived from EFA 

of the first sample. The vaccine values factor structures from the first and second samples 

were evaluated for measurement invariance by comparison of fit statistics (RMSEA and 

Bentler’s CFI) to justify combination of the two samples for subsequent analyses.45 CFA for 

vaccine values was then repeated with the combined sample (n=295), again assessing the 

factor structure with RMSEA and Bentler’s CFI. To assess convergent and discriminant 

validity between vaccine values and global values, Spearman rank correlation was used to 

measure correlation between vaccine values factors and Schwartz global value domains 

using both the first sample and the combined sample. Spearman correlations were used to 

protect inference against departures from normality in distribution of data.

Exploratory and confirmatory factor analyses were used to examine the factor structure of 

vaccine attitude items for the first sample. Cronbach’s alpha was again used to examine item 

association within each factor. CFA was performed using the second sample to measure the 

fit of the vaccine attitudes factor solution derived from EFA of the first sample. 

Measurement invariance was assessed between the first and second sample for the vaccine 

attitudes factor structure by comparing fit statistics (RMSEA and Bentler’s CFI).

The first and second samples were combined (n=120+175=295) to improve power for 

further analyses. We assessed convergent, discriminant, and predictive validity of parental 

vaccine values as related to vaccine attitudes, vaccine hesitancy, and late vaccination. To 

assess convergent and discriminant validity between vaccine values and vaccine attitudes, 

Spearman rank correlations were used to measure correlation between vaccine values scores 

and vaccine attitudes scores. Spearman correlations were also reviewed in considering 

discriminant validity, noting that variables with higher Spearman coefficients are more 

highly correlated and less likely to have discriminant validity. To assess both discriminant 
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validity of vaccine values related to vaccine attitudes and predictive validity of vaccine 

values related to vaccine hesitancy, multivariable linear regression was used to examine the 

association of vaccine attitudes and vaccine values with vaccine hesitancy. Model reduction 

was performed with a cutoff of p < 0.05 for inclusion of parameters in the final multivariable 

model. For this multivariable linear regression model, vaccine hesitancy, vaccine values, and 

vaccine attitudes were measured as continuous variables. To further assess both discriminant 

validity of parental vaccine values related to vaccine attitudes and predictive validity of 

vaccine values related to vaccination behavior, univariable and multivariable logistic 

regression were used to examine the association of vaccine attitudes and vaccine values with 

late vaccination behavior. Model reduction was again performed with a cutoff of p < 0.05 for 

inclusion of parameters in the final multivariable model. For this multivariable logistic 

regression model, late vaccination was a dichotomous outcome while vaccine values and 

vaccine attitudes were measured as continuous variables. For linear and logistic regression 

analyses, vaccine attitudes scales were reverse-coded to allow for intuitive interpretation of 

correlations.

In EFA and CFA models used to determine the values and attitudes factor structures, fewer 

than 10% of respondents were dropped from analysis due to item nonresponse. Adequate 

non-missing items were available for computation of vaccine values and attitudes scales in 

all respondents, so measures of these scales are reported for all respondents. In the vaccine 

behavior models, fewer than 10% of respondents in the combined sample were dropped for a 

missing outcome. Respondents with missing data were dropped rather than imputing 

missing values to avoid making assumptions about predicted responses during the 

development of these new scales. Data management and analyses (with the exception of 

CFA) were performed using SAS software, version 9.4. CFA models were performed in R,61 

version 3.3.2, using the lavaan package.62

Results

Sample Characteristics

Response rates were 28% (120/428) and 45% (175/390) for the first and second samples 

respectively. Respondent parent and child demographic characteristics are presented in Table 

3. Twenty-four percent of respondents from the combined sample (70/295) had children who 

were defined as late on vaccinations according to medical records. Mean vaccine hesitancy 

score was 3.7 [Standard deviation (SD)=0.8] on a scale from one to five where one is most 

hesitant. Compared with the first sample, participants from the second sample had children 

who were slightly older and were less likely to have late vaccination status.

Vaccine Values Preliminary Confirmatory Factor Analysis

CFA using the first sample (n=120) was performed by grouping the 24 parental vaccine 

values items into the hypothesized six subscales based on Schwartz global value domains. 

This hypothesized factor structure showed poor fit to the data (RMSEA 0.12 [90% CI: 

0.11-0.12]; Bentler’s CFI 0.66).
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Vaccine Values Exploratory Factor Analysis

Using the scree plot of the eigenvalues, EFA suggested an alternate six factor model. 

Loading scores were assessed for all items and the lowest was 0.30. After review of those 

vaccine values items that lowered the Cronbach’s alpha, four items that lowered the 

Cronbach’s alpha within each construct (by 0.2 – 0.5) were dropped. The remaining 20 

vaccine values items and the resulting six-factor solution are shown in Table 4 along with 

factor loading scores and Cronbach’s alpha values for each factor. The factor loading scores 

of items included in the final model were each ≥0.37. Fit of the resulting factor structure was 

measured by CFA and was found to be adequate (RMSEA 0.08 [90% CI 0.06-0.09], 

Bentler’s CFI 0.90).

Vaccine Values Final Confirmatory Factor Analysis

CFA of the second sample (n=175) using the 20 vaccine values items identified through EFA 

generally supported the six-factor structure arrived at by EFA of the initial sample (RMSEA 

0.08 [0.06-0.09]; Bentler’s CFI 0.87). Reliability of factors was similar across samples. CFA 

was repeated with the combined sample (n=295, Table 4) using 20 vaccine values items and 

supported the six-factor structure (RMSEA 0.07 [0.06-0.08]; Bentler’s CFI 0.91). The six 

factor parental vaccine values structure had acceptable variance inflation factor scores 

(maximum VIF=2.18, all others <2) that did not suggest multicollinearity. Two factors were 

most highly correlated with the global Security domain and the other four factors correlated 

with global values domains of Universalism, Tradition, Self-direction, and Conformity 

(Table 5). Vaccine values items that were hypothesized to represent the global values 

domains of Universalism and Benevolence formed one factor that was most highly 

correlated with the global value Universalism domain based on the factor loadings and so 

were combined into one Universalism domain. The two vaccine values factors that both 

correlated with the global value Security domain represented distinct factors based on the 

model and were renamed ‘Security- Disease Prevention’ and ‘Security- Vaccine Risk’ based 

on the content of the vaccine values items that comprised each factor.

From the six-factor structure, mean scores in the combined data (n=295) for each vaccine 

values factor were calculated. Vaccine Value Security- Disease Prevention was the most 

highly rated value at 1.1 (where 1 is very important and 6 is not important at all), followed 

by Universalism at 1.8, Security-Vaccine Risk at 2.2, Self-direction at 2.3, Conformity at 2.8 

and lastly Tradition at 4.4 (Table 5).

Vaccine Attitudes Exploratory and Confirmatory Factor Analyses

EFA of vaccine attitudes items suggested a two-factor solution, corresponding to vaccine 

safety (7 items) and vaccine benefits (6 items). A CFA for the combined sample supported 

the two-factor structure (RMSEA 0.08 [0.06-0.09]; Bentler’s CFI 0.94).

Combining First and Second Sample Data

The factor structures for both vaccine attitudes and vaccine values showed acceptable 

measurement invariance.45 For values, the configural model had a CFI below the acceptable 

limit (0.884), however the RMSEA remained acceptable (0.076) and the maximum increase 

(from the configural to the weak, strong and strict constraints) was 0.002. The configural 
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model for attitudes had a CFI of 0.932 and an RMSEA of 0.084. Only the CFI showed any 

degradation, changing by −0.001 when the configural model was compared against the 

strict. Given these results the two samples were combined for subsequent analyses.

Vaccine Values Convergent and Discriminant Validity

Univariable relationships among vaccine values, vaccine attitudes, vaccine hesitancy, and 

late vaccination are shown in Table 5. Parental vaccine values scores were correlated as 

expected with corresponding global values scores (demonstrating convergent validity, 

Spearman correlations shown in Table 5). With the exception of Tradition, the Spearman 

correlation coefficients for each parental vaccine value was <0.5, demonstrating moderate 

correlation and suggesting discriminant validity between parental vaccine values and global 

values. Similarly, as shown in Table 5, vaccine values were correlated with vaccine attitudes 

and had Spearman correlation coefficients of <0.5 for each parental vaccine value and 

attitude association. These results indicate discriminant validity among parental vaccine 

values and vaccine attitudes as well. Spearman correlations among each of the six parental 

vaccine values are presented in Supplemental Table 1 and each of these correlations was 

<0.5.

Vaccine Values Predictive Validity

Endorsing certain parental vaccine values (Universalism, Conformity, and Security-Disease 

Prevention) was associated with more positive vaccine attitudes, while endorsing other 

vaccine values (Security- Vaccine Risk, Self-direction, and Tradition) was associated with 

more negative vaccine attitudes (Table 5).

Multivariable linear regression revealed that two of the vaccine values (Conformity and 

Universalism) and both vaccine attitudes were significantly associated with vaccine 

hesitancy (Table 6). The reduced multivariable model accounted for 77% of the variance in 

vaccine hesitancy (adjusted R2=0.77). Endorsement of the vaccine value of Conformity and 

vaccine attitudes of Safety and Benefit were associated with decreased vaccine hesitancy, 

whereas endorsement of the vaccine value of Universalism was associated with increased 

vaccine hesitancy.

Univariable logistic regression showed that parental vaccine values of Security- Vaccine 

Risk, and Self-Direction were each associated with increased odds of late vaccination. 

Parental vaccine values of Security- Disease Prevention, Universalism, and Conformity as 

well as vaccine attitudes of Vaccine Safety and Vaccine Benefit were each associated 

decreased odds of late vaccination. The reduced multivariable model showed that the 

vaccine value of Self-Direction remained significantly associated with increased odds of late 

vaccination (OR=1.80, 95% CI: 1.26-2.65) and the attitude Vaccine Benefit remained 

significantly associated with decreased odds of late vaccination (OR=0.44, 95% CI: 

0.32-0.60).

Discussion

The purpose of this study was to develop a valid, reliable measure of parental values with 

regard to childhood vaccination. The resulting Parental Vaccine Values (PVV) scale is a 
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twenty-item self-report survey with 6 subscales corresponding to, but distinct from, 5 

domains from the Schwartz theory of basic human values. The factor structure of parental 

vaccine values was confirmed in two independent samples of parents with vaccine-eligible 

children and in a sample combining the two groups. Results from this combined sample of 

parents show the PVV subscales are valid (have convergent, discriminant, and predictive 

validity and a factor structure consistent with existing values theory) and internally 

consistent (Cronbach’s alphas for each subscale > 0.60). Notably, vaccine values were 

associated with, but distinct from, Schwartz global values 34 and vaccine attitudes. Of the six 

vaccine values subscales, three were associated with pro-vaccination attitudes (Conformity, 

Security- Disease Prevention, and Universalism), and three were associated with anti-

vaccination attitudes (Security- Vaccine Risk, Self-Direction, and Tradition).

Studies related to other health behaviors have focused on affirmation of existing global 

personal values paired with an intervention related to a specific health behavior.19,24,63 

However, adapting global values to a specific health behavior context, such as vaccines, may 

be favorable if those context-specific values are more strongly related to the downstream 

attitudes and behaviors of interest. Several Schwartz global values including Hedonism, 

Achievement, and Stimulation lacked face validity in the vaccination context. We also found 

the Schwartz global Security value was represented by two distinct vaccine values factors. 

While both Security-vaccine safety and Security- disease prevention vaccine values were 

rooted in global Security values, each showed opposite associations with vaccine attitudes, 

hesitancy, and behavior. This suggests that global values may lack some nuance for 

understanding values in the context of vaccines. Thus, we chose to focus on vaccine-specific 

values as potential factors for tailoring interventions.

Vaccine values of Conformity and Universalism were associated with positive attitudes 

toward vaccination; Conformity was also associated with decreased vaccine hesitancy. 

Conformity is valuing obedience to authority, doing what is expected, and politeness; 

Universalism encompasses concepts of unity, equality, and social justice. These findings 

suggest that pro-vaccination arguments based on recommendations from experts and 

concerns about protecting those who are too young or immunocompromised to receive 

vaccines themselves may be most effective at increasing positive vaccine attitudes among 

those who value universalism and conformity. Oddly, high endorsement of the vaccine value 

Universalism was also associated with increased vaccine hesitancy in the multivariable 

model. It seems counter-intuitive that parents who value Universalism would also have 

increased vaccine hesitancy and this relationship needs further exploration with future 

studies of parental vaccine values.

Conformity reflects the individual’s relationship with society and a concept of social norms. 

With mixed success, other researchers have used social norms to influence behaviors such as 

smoking, drinking and energy consumption by providing participants with information about 

behaviors of peers.64,65 These studies did not, however, incorporate any evaluation or 

recognition of individual values. Our finding that conformity is associated with positive 

vaccine attitudes and decreased hesitancy supports the notion that appealing to social norms 

(as a reflection of conformity) may improve the effectiveness of communications and 

interventions promoting vaccination.
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In contrast to the value of Conformity, Self-Direction reflects a value for making one’s own 

decisions based on one’s own efforts to gather and interpret information. In the context of 

vaccinations, this may include doing research for one’s self and maintaining control over the 

health and care of one’s children. Higher endorsement of the vaccine value Self-Direction 

was associated with more negative vaccine attitudes and late vaccination behavior. Strategies 

to address vaccine hesitancy through correction of knowledge deficits either with lectures 

from physicians or written material may conflict with the value of Self-Direction. Indeed, 

the self-direction value may reflect an increased need for autonomy support, as defined by 

self-determination theory.21 That is, healthcare providers of children whose parents highly 

value autonomy support may need to pay special attention to eliciting and respecting 

individual preferences and perspectives in the process of decision making, rather than trying 

to persuade parents on the basis of scientific evidence and expert recommendations alone. 

An area for future research is testing whether tailoring the presentation of vaccine 

information based on parental vaccine values impacts the effect that the information 

communicated has on attitudes and behaviors.

Most parents in this study endorsed the vaccine value Security- Disease Prevention, in that 

parents nearly universally valued preventing their child from having a dangerous disease. In 

contrast, there was more variability in endorsement of the Security- Vaccine Risk value, such 

that some parents were more cautious about doing potential harm to their child through 

vaccination. The Security – Vaccine Risk value is similar to the concept of a commission 

bias (bias towards avoiding harm due to some action taken), whereas Security- Disease 

Prevention is similar to the concept of an omission bias (bias towards avoiding harm due to 

some action not taken).66 Other studies have observed the role of preference for omission 

bias in perceptions of MMR and pertussis vaccines.67,68 The tension between commission 

and omission biases may relate to perception of future regret, which leads some parents to 

choose to vaccinate to avoid regret of their child becoming ill and others to forgo vaccination 

to avoid regret of their child suffering an adverse effect from a vaccine.69 These moral 

dilemmas are not easily resolved through rational argument. Many studies have identified 

vaccine safety as a common parental concern 13,47,70 and future study of vaccine values may 

reveal ways to address these concerns beyond providing factual information about vaccine 

safety, and instead focusing on the affective or emotional aspects of vaccine-decision 

making.

Multivariable analysis including vaccine values and attitudes showed that attitudes 

controlling for attitudes decreased the effect of values on hesitancy, while attitudes 

continued to have a strong direct effect on hesitancy, consistent with a mediation hypothesis 

and our proposed framework (Figure 1). In the multivariable model of behavior, most of the 

associations between vaccine values and late vaccination seen in the univariable analyses 

became non-significant, except for Self-Direction, which retained significance even when 

accounting for vaccine attitudes. Endorsing Self-Direction values was negatively associated 

with on-time vaccination behavior over and above the effects of attitudes, suggesting both 

direct and indirect effects of the Self-Direction vaccine value on vaccine behavior. A 

rigorous test of a potential indirect effects of values on behavior requires a prospective, 

experimental design.
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Limitations

This study should be considered in the context of several limitations. Possibly due to range 

restriction, non-normal distributions, and small sample size, we may have had limited power 

to detect relationships among less common variations in parental vaccine values in this pilot 

study. The study was conducted as a regional survey in one state and results may not be 

generalizable to other geographic settings and populations. In addition, survey respondents 

were limited to those who were English-speaking and had access to email. Survey 

respondents may have differed from non-respondents in demographic factors, values, 

vaccine attitudes, and behaviors. We did not assess the PVV scale as a whole, so it is 

possible that only some of the vaccine values subscales contribute to vaccine attitudes, 

hesitancy and behavior. This scale development study found that only some parental vaccine 

values were associated with vaccine hesitancy and late vaccination, therefore analysis in a 

future trial is needed to confirm replicability of these associations and to prospectively test 

for associations between other factors and relevant vaccine outcomes. Associations between 

vaccine values or vaccine attitudes and vaccination behavior cannot be interpreted as 

predictive because attitudes and values were measured among parents when children were 

already over one year of age and vaccination behavior up to one year had already occurred. 

Future study is needed to delineate the impacts of values and attitudes on vaccine hesitancy, 

noting that some attitudes and hesitancy items are similar in content and may be collinear. 

Vaccine knowledge was not directly measured in this survey because this was outside of the 

scope of the project objectives. We focused our evaluation on vaccine specific values rather 

than global values. Intervention studies are needed to determine whether global or vaccine-

specific values are a more effective intervention target.

Conclusions

The Parental Vaccine Values scale is a valid and reliable instrument for assessing parental 

vaccine values and examining relationships with vaccine attitudes, intentions, and late 

vaccination behavior, and represents a psychological construct distinct from attitudes, which 

have been the focus of many prior intervention studies to increase vaccination. Parental 

vaccine values therefore represent a promising and novel target for interventions related to 

vaccine hesitancy and vaccination behavior. Many people view scientific information with 

skepticism for a variety of reasons that may reflect a spectrum of attitudes and values. 

Connecting the presentation of scientific facts to these vaccine values may improve 

communication with the public29,71 and influence the way information is received. Testing 

interventions that incorporate vaccine values to address vaccine hesitancy and change 

vaccination behavior may serve as an innovative strategy for engaging parents in this vital 

public health action.
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Refer to Web version on PubMed Central for supplementary material.
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Highlights:

• The Parental Vaccine Values (PVV) scale measures vaccination-specific 

values

• The PVV subscales are valid and internally consistent

• Vaccine values were associated with vaccine attitudes, hesitancy, and behavior

• Tailoring vaccine promotion messages to vaccine values may improve 

effectiveness
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Figure 1: 
Model of parental vaccine values, vaccine attitudes, hesitancy and behavior
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Table 1:

Schwartz Basic Human Value Domains
a
 and Hypothesized Factor Structure for Parental Vaccine Values Items

Domain Description Parental Vaccine Values Items a priori organization
(hypothesized factor structure)

Universalism Promoting the welfare of 
all people and nature 
(equality, social justice, 
protecting the 
environment)

• U1: Doing what I can to make sure my child doesn’t cause other people to have 
health problems.

• U2: Considering how my decision may impact other people my child will be 
around.

• U3: Being open to new information about vaccines for my child.

Benevolence Promoting the welfare of 
people you are close to 
(helpfulness, loyalty, 
honesty, forgiving)

• B1: Doing what I can to make sure my child doesn’t get other people sick.

• B2: Doing what I can to make sure those in my community stay healthy.

• B3: Following through on the decisions I have made about my child’s health 

care.
b

Conformity Controlling impulses to 
fulfill others’ expectations 
(self-discipline, 
obedience)

• C1: Doing what most other parents in my community are doing.

• C2: Doing what is required by my child’s daycare/preschool.

• C3: Doing what my child’s doctor recommends.

•
C4: Maintaining relationships with my family or community.

b

Tradition Maintaining traditions 
(moderation, respect for 
tradition, devout)

• T1: Doing what my religion requires.

• T2: Making sure my decision doesn’t conflict with my family tradition or values.

• T3: Trusting that fate, God, or circumstances will protect my child from getting 
sick.

Security Safety and security of self, 
family, and nation (family 
security, social order, 
clean)

• Se1: Doing what I can to make sure my child doesn’t get a preventable illness.

• Se2: Doing what I can to make sure my child doesn’t have health problems.

• Se3: Protecting my child from getting diseases that vaccines are designed to 
prevent.

• Se4: Preventing my child from having side effects from medical procedures.

• Se5: Protecting my child from experiencing pain associated with medical 
procedures.

• Se6: Avoiding exposing my child to unnatural substances.

• Se7: Ensuring I do not end up regretting my decisions about my child’s health 

care.
b

Self-direction Independence of thought 
and action (creativity, 
freedom, independent, 
curious)

• Sd1: Doing research myself so that I can come to my own conclusions about 
what is best for my child’s health.

• Sd2: Deciding for myself when and under what circumstances my child gets 
vaccines.

• Sd3: Relying on conclusions made by medical experts who do vaccine research.

• Sd4: Ensuring my decisions are not influenced by the interest of the drug 

companies who make vaccines.
b

a
Schwartz values domains of Power, Achievement, Hedonism, and Stimulation were excluded from development of vaccine values items.

b
Items excluded from final vaccine values factor solution.
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Table 2:

Vaccine Attitudes Factor Structure and Cronbach’s alpha from Combined Sample

Factor Vaccine Attitudes Items Cronbach’s
alpha

Vaccine Safety • I believe there has not been enough research on the safety of vaccines.

• I believe that my child’s immune system could be weakened by too many vaccines.

• Vaccines are safe.

• I am concerned that the ingredients in vaccines are unsafe

• I am concerned that vaccines have serious side effects.

• I am concerned that some vaccines cause autism in healthy children.

• I want to know more about the potential downsides of vaccinating my child.

0.89

Vaccine Benefit • Getting vaccines is a good way to protect my child from infectious diseases.

• Many of the illnesses vaccines prevent are serious

• My child does not need vaccines for diseases that are not common anymore like polio.

• The reasons to vaccinate outweigh the reasons not to vaccinate my child.

• My child could get a serious disease if he or she were not vaccinated.

• I believe that vaccines strengthen the immune system.

0.84
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Table 3:

Characteristics of Survey Respondents

Sample 1
N=120

Sample 2
N=175

Combined Sample
N=295

Parental age in years Mean (SD) 34 (5) 34 (5) 34 (5)

Child age in days
a
 Mean (SD) 542 (69) 721 (33) 642 (103)

Education % (n)

Some college or less 27% (33) 16% (28) 21% (61)

College 73% (87) 84% (147) 79% (234)

Employment

Employed part-time or full-time 74% (89) 74% (129) 74% (218)

Unemployed 1% (1) 1% (1) 1% (2)

Stay at home parent 25% (30) 25% (43) 25% (73)

Student . 1% (1) 0% (1)

Prefer not to answer . 1% (1) 0% (1)

Income

Missing 5% (6) 6% (10) 5% (16)

$80,000 and less 43% (51) 38% (67) 40% (118)

More than $80,000 53% (63) 56% (98) 55% (161)

Race/Ethnicity

White, non-Hispanic 73% (87) 85% (148) 80% (235)

Hispanic 21% (25) 9% (15) 14% (40)

All other 7% (8) 7% (12) 7% (20)

More than one child 63% (75) 63% (110) 63% (185)

Late vaccination status
a,b

Late 33% (40) 17% (30) 24% (70)

Missing . 13% (23) 8% (23)

Vaccine hesitancy score
c
 Mean (SD) 3.6 (0.7) 3.8 (0.7) 3.7 (0.8)

a
Compared with the sample 1, participants from the sample 2 had children who were slightly older and were less likely to have late vaccination 

status.

b
Vaccination status was not evaluable for 23 participants (8%) due to disenrollment of children from the managed care health plan between 2 and 

12 months of age.

c
Vaccine hesitancy score measured on scale 1-5 where 1 is most hesitant.
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Table 5:

Univariable Relationships among Vaccine Values, Vaccine Attitudes, Vaccine Hesitancy, and Vaccination 

Behavior (combined sample, n=295)

Variable Mean
(SD)

Vaccine
Attitude
Safety

Vaccine
Attitude
Benefit

Highest
Correlated
PVQ factor
(Spearman
correlation)

Vaccine
Hesitancy:
Linear
regression
Parameter
estimate
(p value) ‡

Late
Vaccination:
Logistic
regression
OR (95%
CI)

Spearman’s rank
correlation†

Vaccine Value Universalism 1.8
(0.7) 0.21** 0.30** Universalism

(0.35)** −0.14* 0.72
(0.55,0.93)

Vaccine Value Security-Disease Prevention 1.1
(0.3) 0.28** 0.39** Security

(0.20)** −0.26** 0.66
(0.50,0.84)

Vaccine Value Security-Vaccine Risk 2.2
(0.9) −0.38** −0.26** Security

(0.33)** 0.27** 1.55
(1.16,2.13)

Vaccine Value Tradition 4.4
(1.4) −0.42** −0.35** Tradition

(0.62)** 0.26** 1.28
(0.97,1.68)

Vaccine Value Self-direction 2.3
(1.1) −0.33** −0.17* Self-direction

(0.28)** 0.28** 1.98
(1.43,2.84)

Vaccine Value Conformity 2.8
(0.7) 0.31** 0.25** Conformity

(0.24)** −0.32** 0.57
(0.43,0.76)

Vaccine Attitude Safety 3.5
(0.8) . . . −0.63** 0.44

(0.32,0.59)

Vaccine Attitude Benefit 4.5
(0.6) . . . −0.52** 0.42

(0.30,0.56)

*
p<0.01,

**
p<0.001

†
For Spearman’s rank correlations between vaccine attitudes and vaccine values scores, negative and positive correlations are as represented in the 

table

‡
For linear regression of vaccine hesitancy, a positive parameter estimate for vaccine values or vaccine attitudes scores indicates that endorsing the 

vaccine value or attitude is associated with increased vaccine hesitancy.
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Table 6:

Multivariable linear regression of vaccine hesitancy on vaccine values and vaccine attitudes

Combined sample
R2=0.771

Variable Parameter estimate Partial R2

Vaccine Value Conformity −0.136 0.098

Vaccine Value Universalism 0.085 0.042

Vaccine Attitude Safety −0.481 0.520

Vaccine Attitude Benefit −0.204 0.159

Reduced multivariable model based on initial inclusion of six vaccine values (Conformity, Security-Disease Prevention, Security- Vaccine Risk, 
Self-direction, Tradition, and Universalism) and two vaccine attitudes (Safety and Benefit). A positive parameter estimate for vaccine values or 
vaccine attitudes indicates that endorsement of that value or attitude as important is associated with increased vaccine hesitancy.
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