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Abstract

Background: It is unclear how hesitancy towards pediatric vaccines has changed quantitatively 

since the onset of the COVID-19 pandemic, and if changes are more readily apparent in clusters 

of low COVID-19 vaccination. In this study, we assess how clusters of low COVID-19 vaccination 

correlate with changing parental beliefs about childhood vaccines.

Methods: A cross-sectional, opt-in, internet-based survey of parents resident in the U.S. 

was conducted during August-September 2022. Our survey measured changes in beliefs about 

childhood vaccine safety, importance, and effectiveness since the start of COVID-19. We also 

measured parents’ perceived vaccination rates in the community, assessing its relationship with 

changing vaccination perceptions using Rao-Scott chi-square tests, and multinomial logistic 

regression models.

Results: Among 310 parents of children 0-17 years old, 11% (95% CI: 7%, 15%) believed that 

childhood vaccines are less safe, 12% (95% CI: 8%, 17%) less important, and 13% (95% CI: 

9%, 18%) less effective since the start of the COVID-19 pandemic. About 9% (95% CI: 5%, 

12%) stated COVID-19 vaccination coverage was low in their community. Among those who 

stated COVID-19 vaccination coverage was low, 38% reported believing childhood vaccines were 

less effective (vs 12% of those who stated vaccination coverage was high). This corresponds to 

4.34 times greater odds of believing childhood vaccines were less effective since the start of the 

pandemic (95% CI: 1.38, 13.73) in those who believe COVID-19 vaccination coverage to be low 

in their community vs high.

Conclusion: Our study demonstrates that parental perceptions about childhood vaccines have 

been affected by the COVID-19 pandemic through geographic and social clustering of non-

vaccination. Beliefs about the COVID-19 vaccine have spillover with beliefs about childhood 

vaccines, and more negative beliefs may be clustering in areas with low vaccination coverage, 

which could predispose the area to outbreaks of vaccine-preventable disease.
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1. Introduction

Routine childhood vaccination has been one of the most effective public health interventions 

of the 20th century [1]. According to the Strategic Advisory Group of Experts (SAGE) on 

Immunization of the World Health Organization (WHO), vaccination is one of the most 

cost-effective ways of preventing disease and currently prevents approximately 2-3 million 

deaths a year worldwide [2]. Within the US, childhood vaccination has resulted in the 

control of many infectious diseases, including smallpox, poliomyelitis, measles, rubella, 

tetanus, diphtheria, and Haemophilus influenzae type b [1].

The WHO defines vaccine hesitancy as a delay in the acceptance or an outright refusal of 

vaccines despite access to vaccination services [2]. According to the National Immunization 

Telephone Survey conducted by the Centers for Disease Control and Prevention (CDC), 

in 2018, before the COVID-19 pandemic, approximately 25.8% of United States parents 

said that they were hesitant about routine immunizations for their children [3]. One of 

the strongest correlates of overall vaccine hesitancy in this survey was concerns about 

vaccine safety; 63.2% of individuals categorized as vaccine hesitant in this survey stated 

that concerns about serious, long-term side effects impacted their decision to get their 

child vaccinated [3]. Parental vaccine hesitancy can leave young children, who are often at 

higher risk of disease complications [4], more vulnerable to inpatient hospital admission, 

emergency department utilization, morbidity, and death [5].

The COVID-19 pandemic has brought an additional burden of infectious disease to the 

United States, with over one million total deaths since the start of the pandemic [6]. 

With unvaccinated individuals 11 times more likely to die from COVID-19 disease [7], 

the pandemic has brought the importance of both COVID-19 vaccination and routine 

vaccination more broadly back into public attention. At the start of the pandemic, the 

number of routine childhood vaccine doses administered in the US declined. Compared to 

the previous year, rates of routine vaccination of children <24 months were 18% lower in 

March-May 2020 [8]. Although there was a bounce in vaccines administered in subsequent 

months, the on-going roll-out of the COVID-19 vaccine could also portend a shift in 

attitudes towards vaccines. Against this backdrop, understanding parental beliefs regarding 

childhood vaccines, as well as the factors underlying those beliefs, is essential to continue 

reducing the burden of vaccine-preventable disease in the United States.

Recent studies have quantified the impact of the COVID-19 pandemic on parental beliefs 

about childhood vaccines. Some studies have found changes in parental beliefs toward 

childhood vaccines since the start of the pandemic, but the direction of that change 

in beliefs has been variable. Opel et al. found that negative attitudes toward childhood 

vaccines were significantly higher pre-pandemic (from September 27, 2019, to February 

28, 2020) than they were in the post-onset proximate period (from April 1, 2020, to July 

31, 2020) [9]. These negative attitudes quickly increased again in the post-onset distant 
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period (from August 1, 2020, to December 10, 2020) [9]. On the other hand, He et al. 

found that parental vaccine hesitancy increased by a small but significant degree during 

the COVID-19 pandemic [10]. Discrepancies in findings about trajectories of vaccine 

hesitancy over the course of the pandemic could be due to different experiences that 

individuals have had with COVID-19 disease and vaccination. Homogenous negative group-

level thinking about vaccines may be related to social and subjective norms, contributing 

to geographic clustering of non-vaccination. Vaccination can cluster across neighborhood 

sociodemographic characteristics [11], and this clustering has immense outbreak potential 

[12], highlighting the need to understand individual- and group-level experiences related to 

the COVID-19 pandemic.

There is of yet little information on how experiences relating to COVID-19 have impacted 

childhood vaccination. Through assessment of our survey data, we aim to describe changes 

in parents' beliefs about childhood vaccines since the beginning of the COVID-19 pandemic 

in the United States. Given concerns that vaccination beliefs are polarized and could lead to 

clusters of anti-vaccine beliefs [12], we focus on assessing how clusters of low COVID-19 

vaccination correlate with changing parental beliefs about childhood vaccines and parental 

vaccine hesitancy since the start of the COVID-19 pandemic

2. Methods

2.1. Study Population

Dynata, a survey research company, was responsible for recruiting participants for our study. 

They did so through social media and other advertising. Adults resident in the US were 

eligible for inclusion in the study. A total of 806 valid survey responses were obtained in 

a cross-sectional, opt-in, internet-based sample conducted between August 16, 2022, and 

September 2, 2022. Our desired sample size of 800 was based on another goal of this 

project: to estimate the proportion of people who were vaccinated against COVID-19, with 

a margin of error of 4%, an alpha of 0.05, a power of 80%, and a statistically conservative 

estimate of the outcome being 50%.

In total, 86% of respondents completed the survey, giving a total of 700 usable responses. 

Of those 700 responses, 310 individuals were identified as parents of children aged 0-17 

years old; this was the focus of our analysis. These 310 individuals were sampled from all 

regions of the US. An age-sex nested quota system was adapted in our model, looking for a 

distribution similar to the US population with a certain number of people in the female/male 

gender groups and in six age groups (18-24, 25-34, 35-44, 45, and up). Survey weights were 

created based on the United States (US) Census data of parents in the US [13]. This survey 

questionnaire and the associated data are publicly available for reference at https://doi.org/

10.6084/m9.figshare.21797729.v1.

2.2. Outcome

Our outcome was changing beliefs in vaccines since the start of the COVID-19 pandemic. 

Our questions were adapted from surveys undertaken by Larson et al. [14] to measure 

dimensions of changing beliefs in vaccine safety, importance, and effectiveness. Each survey 
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respondent was asked these questions: “since the start of the COVID-19 pandemic, have you 

changed how [safe ∣ important ∣ effective] you think childhood vaccines are?”. Response 

options included that they have not changed their thinking, that vaccines are [safer ∣ more 

important ∣ more effective], or that vaccines are less [safe ∣ important ∣ effective].

Similarly, we also asked respondents about how their trust about medical advice from 

the government, medical workers, pharmaceutical companies, and scientists who develop 

vaccines has changed since the onset of the COVID-19 pandemic.

2.3. Clustering of low COVID-19 vaccination

We asked participants “Thinking of other adults who live close to you in your city, town, 

or rural area, about what percentage do you think have received a COVID-19 vaccine?” 

Response options included “almost all,” “a majority,” “about half,” “less than half,” and 

“very few.” We dichotomized these responses to be low vaccination coverage (less than half, 

very few) vs high. We also ask participants about their perceptions of COVID-19 vaccination 

among their close friends and family members, with a similarly worded question.

2.4. Other COVID-19 Vaccination and Disease Experiences

Individual-level experiences included COVID-19 vaccination status, whether respondents 

contracted COVID-19 post-vaccination, vaccine hesitancy, and personal experiences with 

COVID-19 disease. The measure of vaccine hesitancy was dichotomized based on the adult 

Vaccine Hesitance Scale (aVHS) described by Akel et al. [15]. The other questions were 

based off various Kaiser Family Foundation COVID-19 Vaccine Monitor surveys [16,17].

2.5. Covariates

Other covariates considered included gender, age of parent, age of children, race/ethnicity, 

education level, household income, urban vs. rural residence, US region, political affiliation, 

and religion.

2.6. Statistical Analysis

We estimate precision of results through 95% confidence intervals (CI) or standard error 

(SE). The relationship between changing beliefs about childhood vaccines and clustering 

of low vaccination or other COVID-19 vaccination and diseases experiences was assessed 

through Rao-Scott chi-square tests.

Subsequently, we developed multivariable logistic regression models to assess the 

relationship between perceived vaccination rates in the community and changing beliefs 

about childhood vaccines. This model controlled for covariates (listed in section 2.5) as an 

a priori consideration. For this model, we dichotomized individuals into those with more 

negative beliefs vs all others (including those with no change in beliefs and those with more 

positive beliefs).

We used an alpha level of 0.05 to test for significance. Analyses were conducted in SAS 

version 9.4 (SAS Institute, Cary, NC, USA).

Grills and Wagner Page 4

Vaccine. Author manuscript; available in PMC 2024 September 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



2.6. Ethical Approval

This study was exempt from the University of Michigan Institutional Review Board 

(HUM00217116). A comprehensive resource describing the possible benefits, risks, as well 

as compensation for the study was provided to participants. Participants were asked to 

consent before completing the questionnaire. Researchers offered no direct compensation, 

but Dynata provided participants with reward points. The study was funded by the NIH, and 

a Certificate of Confidentiality (CoC) ensured that no private identifiable information about 

participants would be disclosed.

3. Results

In total, our study included 310 parents of children aged 0-17 years old. The majority of 

parents that responded to the survey (Table 1) were non-Hispanic White (n=205, 58%), with 

25% (n=59) Hispanic parents and 9% (n=30) non-Hispanic Black parents. In total, 34% 

(n=120) of parents resided in the United States (US) South, 23% (n=63) resided in the US 

West, 22% (n=81) resided in the US Northeast and 21% (n=46) resided in the US Midwest. 

In addition, the majority of respondents identified as Democrats (n=161, 50%), with 33% 

(n=91) identifying as Republicans and 17% (n=58) identifying as Independents. By religion, 

24% (n=88) of parents identified as Catholic or Orthodox, 23% as nothing (n=70), and the 

remainder a mix of other Christian groups and other religious groups.

Table 2 displays parental experiences with COVID-19 vaccination and disease. The majority 

of parents (85%) had received one dose of a COVID-19 vaccine (n=268). More specifically, 

11% (95% CI: 6%, 15%) started but did not complete the primary series, 16% (95% CI: 

11%, 21%) completed the primary series but had no booster, 33% (95% CI: 27%, 40%) had 

only 1 booster dose, and 25% (95% CI: 19%, 31%) had 2 or more booster doses. Many 

parents were determined to be vaccine hesitant according to the aVHS (n=121, 43%). A 

plurality of parents had only a mild case of COVID-19 (n=118, 39%), though 10% (n=28) 

had a severe case or were hospitalized. Among those who were vaccinated with at least one 

dose of the COVID-19 vaccine, 26% (n=70) of individuals contracted COVID-19 sometime 

after they had been vaccinated.

Participants were also asked about vaccination rates in their community and among their 

family and friends. When asked about the vaccination status of people in their community, 

6% (n=24) stated vaccination rates were “low” while 9% (n=30) perceived vaccination rates 

among their family and friends as “low”.

In evaluating parental views on childhood vaccines (Table 3), we found that since the onset 

of the COVID-19 pandemic, 11% (n=39) of parents now believe that childhood vaccines are 

less safe, 12% (n=40) of parents believe that childhood vaccines are less important, and 13% 

(n=46) of parents believe that childhood vaccines are less effective. There were substantial 

numbers of parents (between 12% and 17%) who trust the government, medical workers, 

and pharmaceutical companies less than they did as compared to before the onset of the 

pandemic.
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Table 4 displays the COVID-19 experiences associated with changes in perceptions about 

childhood vaccines since the onset of the COVID-19 pandemic. Changes in beliefs about 

childhood vaccines significantly differed depending on whether the parent was vaccinated. 

In general, vaccinated parents were more likely to believe childhood vaccines were safer 

(P=0.0211), more important (P<0.001), and more effective (P<0.001) since the start of the 

pandemic. Beliefs about childhood vaccine safety and effectiveness also varied significantly 

based on the parent’s individual experiences with COVID-19. In general, those with a 

moderate or severe case of disease had a shift in believing vaccines to be less safe 

(P=0.0015) and less effective (P=0.0061).

Changes in childhood vaccine beliefs also varied based on whether the parent belonged to 

a cluster of low vaccination coverage in the community or among family and friends. In 

general, those whose family/friends had high vaccination coverage were themselves more 

likely to report that they believed childhood vaccines to be safer (P=0.0007), more important 

(P=0.0081), and more effective (P=0.0080) since the start of the COVID-19 pandemic.

Those who stated they were in a community with a low vaccination rate also were more 

likely to shift towards more negative views of childhood vaccine effectiveness (P=0.0023). 

In a multivariable model adjusted for the parents’ socioeconomic status, there was 4.34 

times greater odds of believing childhood vaccines were less effective since the start of the 

pandemic (95% CI: 1.38, 13.73) among those who believe COVID-19 vaccination coverage 

to be low in their community vs comparable parents in communities with high vaccination 

coverage (Table 5).

4. Discussion

We performed a cross-sectional, opt-in, internet-based survey to understand how parental 

beliefs about childhood vaccines have changed since the onset of the COVID-19 pandemic 

in the US. Our study indicates that some parents have changed beliefs about childhood 

vaccines and or shifted in their level of vaccine hesitancy since the start of the COVID-19 

pandemic. Findings indicate that there is likely spillover of parental beliefs regarding the 

COVID-19 vaccine and other routine childhood vaccines. Additionally, findings indicate 

that there may be increased community clustering of negative beliefs about childhood 

vaccines. This could be evidence of more polarization and clustering of anti-vaccine beliefs 

in geographical regions.

Previous studies have found substantial evidence of vaccine hesitancy correlating to political 

party affiliation [18-20] or religion [21] in the US. Our study’s contribution to this 

literature is that this hesitancy could map onto geographical clusters of low vaccination. 

Neighborhoods and other small geographical units with low vaccination coverage could 

be markers of risk of outbreaks for vaccine-preventable diseases [12], even if larger 

geographical units (like counties or states) may have purportedly high vaccination uptake. 

Our study suggests that the COVID-19 pandemic could have resulted in further polarization 

and spatial clustering of vaccine hesitancy.
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We also found that parents who were not vaccinated against COVID-19 were remarkably 

less likely than those who were vaccinated against COVID-19 to have more positive beliefs 

about childhood vaccines since the onset of the pandemic. This finding could suggest 

spillover between their beliefs regarding the COVID-19 vaccine and their beliefs about 

routine childhood vaccines generally. Lopes et al. also found evidence of this spillover, with 

COVID-19 unvaccinated individuals 19 percentage points more likely than those vaccinated 

against COVID-19 to believe that the risks of the measles, mumps, and rubella (MMR) 

vaccine outweigh the benefits [20].

Individuals’ experiences with COVID-19 disease were significantly correlated with parental 

attitudes towards childhood vaccine safety and effectiveness. Parents who had a severe 

case or were hospitalized due to COVID-19 were more likely than those who were not 

to believe that childhood vaccines were less safe following the onset of the pandemic. 

The mechanism for both of these patterns is unknown. It is possible that those who were 

hospitalized or had a moderate case of COVID-19 were not vaccinated against COVID-19 

[22]. Or if they were vaccinated, they may have started to doubt the effectiveness of not only 

their individual COVID-19 vaccine, but vaccines more generally. Overall, this pattern again 

indicates potential spillover between COVID-19 experiences to vaccines more generally.

Similar to individual experiences with COVID-19, community and social experiences with 

COVID-19 vaccination were also significantly correlated with certain parental attitudes 

toward childhood vaccines. This correlation could be explained in part by the Theory of 

Planned Behavior (TPB), which models health behaviors (like obtaining a vaccine) as an 

outcome of inputs including constructs of social and subjective norms [23]. In previous 

studies, the TPB has been shown to account for approximately 60% of the variance in 

whether someone gets vaccinated [24].

TPB includes measures of subjective and social norms. Subjective norms describe a person’s 

belief about whether or not peers of importance think they should engage in a behavior 

[23], and have been shown to be a strong predictor of parental beliefs about childhood 

vaccines [24-27]. Parents who closely associate with individuals who are not vaccinated for 

COVID-19 (e.g., within a friend or family group) may be more likely to have more negative 

beliefs about childhood vaccines due to the impact of such subjective norms.

Social norms are standard behaviors and attitudes of larger groups of people [23]. Social 

norms have also been identified as an important determinant of whether parents intend 

to vaccinate their children [24,26,27]. As an example within our study, parents living in 

a community with low vaccination coverage were more likely to believe that childhood 

vaccines were less effective since the onset of the COVID-19 pandemic. This could derive 

from the observed standards and norms of vaccination within the community.

Our results indicate that since the onset of the COVID-19 pandemic, there is likely 

community clustering of increasingly negative beliefs about childhood vaccines related 

to clustering of non-vaccination. Though our survey did not measure actual childhood 

immunization levels, these attitudes about childhood vaccines are very likely related 

to vaccine-related behaviors. Under immunization and vaccine refusal tend to cluster 
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geographically [28], and spatial clustering of non-vaccination can lead to outbreaks of 

vaccine-preventable disease even in places with high population vaccination rates [12]. This 

clustering in schools, families, and communities leads to significantly increased outbreak 

potential of preventable, communicable diseases [12,28,29]. Understanding how experiences 

with the COVID-19 pandemic have impacted vaccination norms in communities is essential 

to begin to increase childhood vaccination levels and reduce the burden of infectious disease.

5. Future Research Directions

Our research indicates that the pandemic has, in fact, been associated with changes 

in parental perspectives about routine childhood vaccines. In the future, it may be 

beneficial to conduct research to understand why parents may have negative beliefs about 

childhood vaccines in order to target interventions in an appropriate and successful manner. 

Additionally, spatial clustering of vaccination, social norms, and the Theory of Planned 

Behavior suggest group-level interventions to address vaccine hesitancy on a community 

level.

6. Limitations

The cross-sectional nature of our research establishes limitations related to temporality. 

Therefore, we are unable to establish temporality between participant report of group 

vaccination coverage and their own changes in beliefs about vaccines. Additionally, there 

may be bias related to the characteristics of the study population we are representing, 

as data was acquired from an internet-based convenience sample. The survey population 

was not randomly sampled, and a larger sample size would have increased statistical 

power. Respondents required access to the internet and a technological device, which 

may also contribute to the potential for bias in our sample. The interpretation and 

discussion of our study results were based on self-reported information about COVID-19 

vaccination and disease. This self-reported information may not accurately represent the 

actual epidemiological risk of non-vaccination.

7. Conclusions

Addressing and understanding parental vaccine hesitancy is of extreme importance, 

particularly since the onset of the COVID-19 pandemic. Our study demonstrates that 

parental beliefs about childhood vaccines have been affected by the COVID-19 pandemic 

through experiences with both COVID-19 vaccination and disease. Polarization of attitudes 

towards vaccination could exacerbate outbreak potential due to increased clustering of 

non-vaccination. These patterns suggest community-level vaccination interventions will be 

increasingly important to address vaccine hesitancy. In addition, pandemic-related attitudes 

about COVID-19 vaccination correlate with beliefs about childhood vaccines, indicating 

that addressing vaccine hesitancy related to the COVID-19 vaccine may also target more 

generalized vaccine hesitancy.
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Table 1:

Summary of parent demographic characteristics (N=310)

Variable Count Weighted % (95% CI)

Gender

 Male 158 50% (43%, 57%)

 Female 152 50% (43%, 57%)

Age

 18-24 49 5% (4%, 7%)

 25-34 112 32% (26%, 38%)

 35-44 140 51% (44%, 58%)

 ≥ 45 9 12% (5%, 18%)

Age of Childa

 <5 123 34% (27%, 40%)

 5-11 180 59% (52%, 66%)

 12-17 162 54% (46%, 61%)

Race/Ethnicity

 White 205 58% (51%, 66%)

 Black/African American 30 9% (5%, 14%)

 Hispanic 59 25% (18%, 31%)

 Other 16 7% (3%, 12%)

Education

 ≤ High School 85 33% (26%, 40%)

 Associate's Degree 55 26% (19%, 32%)

 ≥ Bachelor's Degree 170 42% (35%, 49%)

Total Monthly Household Income, $

 < 3,000 79 27% (21%, 33%)

 3,000-7,999 85 29% (23%, 36%)

 ≥ 8,000 146 44% (37%, 51%)

Urban vs. Rural Residence

 Urban 170 53% (46%, 60%)

 Rural 140 47% (40%, 54%)

United States Region

 Midwest 46 21% (15%, 27%)

 Northeast 81 22% (16%, 27%)

 South 120 34% (27%, 41%)

 West 63 23% (17%, 29%)

Political Affiliation

 Democrat 161 50% (43%, 57%)

 Republican 91 17% (12%, 22%)
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Variable Count Weighted % (95% CI)

 Independent 58 33% (26%, 40%)

Religion

 Catholic/Orthodox 88 24% (18%, 30%)

 Evangelical 34 13% (8%, 18%)

 Other Christian 38 13% (9%, 18%)

 Nothing 70 23% (17%, 29%)

 Other 80 26% (20%, 33%)

CI, confidence interval

a
Categories not mutually exclusive
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Table 2:

Summary of parental experiences with COVID-19 vaccination and disease

Variable Count Weighted % (95% CI)

COVID-19 Vaccination Status

 Vaccinated 268 85% (79%, 90%)

 Not Vaccinated 42 15% (10%, 21%)

Contracted COVID-19 Post Vaccination b

 No 198 74% (67%, 81%)

 Yes 70 26% (19%, 33%)

Vaccine Hesitant

 No 181 57% (50%, 64%)

 Yes 121 43% (36%, 50%)

Personal COVID-19 Experiences

 Did not contract 112 37% (30%, 44%)

 Had a mild case 118 39% (32%, 46%)

 Had a moderate case 52 14% (9%, 18%)

 Had a severe case/was hospitalized 28 10% (6%, 15%)

Personal Circle COVID-19 Experiences

 Don't know anyone who contracted 66 19% (14%, 24%)

 Know someone who contracted 41 14% (9%, 20%)

 Know someone who was hospitalized 189 63% (56%, 69%)

 Know someone who died 14 4% (2%, 7%)

Perceived Vaccination Rates among Family/Friends

 High 280 91% (88%, 95%)

  Almost all 141 43% (36%, 50%)

  A majority 88 29% (22%, 35%)

  About half 51 20% (13%, 26%)

 Low 30 9% (5%, 12%)

  Less than half 15 4% (2%, 6%)

  Very few 15 5% (2%, 7%)

Perceived Vaccination Rates in Community

 High 286 94% (91%, 97%)

  Almost all 113 33% (27%, 39%)

  A majority 115 39% (32%, 46%)

  About half 58 23% (16%, 29%)

 Low 24 6% (3%, 9%)

  Less than half 14 3% (1%, 6%)

  Very few 10 2% (<0.5%, 4%)

b
Outcome only measured among those individuals vaccinated for COVID-19
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Table 3:

Changes in parental beliefs and trust since the start of the COVID-19 pandemic

Variable More Positive No Change More Negative

Count

Weighted % 
(95%
CI) Count

Weighted % 
(95%
CI) Count

Weighted % 
(95%
CI)

Have you changed how safe you think 
childhood vaccines are? 139 41% (34%, 48%) 132 48% (41%, 55%) 39 11% (7%, 15%)

Have you changed how important you think 
childhood vaccines are? 149 46% (39%, 53%) 121 42% (35%, 49%) 40 12% (8%, 17%)

Have you changed how effective you think 
childhood vaccines are? 136 41% (35%, 48%) 128 45% (38%, 52%) 46 13% (9%, 18%)

Have you changed how much you 
trust medical or health advice from the 
government? 126 36% (30%, 43%) 132 47% (40%, 54%) 52 17% (11%, 22%)

Have you changed how much you trust 
medical or health advice from medical 
workers, such as doctors and nurses? 158 47% (40%, 54%) 113 41% (34%, 48%) 39 12% (7%, 16%)

Have you changed howmuch you trust 
pharmaceutical companies? 140 43% (36%, 50%) 120 40% (33%, 47%) 50 16% (11%, 22%)

Have you changed howmuch you trust 
scientists who develop vaccines? 143 44% (37%, 51%) 131 47% (40%, 54%) 36 9% (5%, 13%)
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Table 5:

Changes in parental beliefs about childhood vaccines since the COVID-19 pandemic, comparing those who 

perceive vaccination rates in their community to be low vs high, in a multivariablea logistic regression model

Outcome variable

Beliefs more
positive or No
Change

Beliefs more Negative
OR (95% CI)

Have you changed how safe you think childhood vaccines are? ref 1.65 (0.39, 7.07)

Have you changed how important you think childhood vaccines are? ref 0.93 (0.27, 14.30)

Have you changed how effective you think childhood vaccines are? ref 4.34 (1.38, 13.73)

a
Each row is a separate model. Model controls for age, sex, race/ethnicity, education, income, religion, political affiliation, urbanicity, region of the 

US, and age of child.
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