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Abstract

Background.—Parental trust in their child’s health care provider and the number and type of
vaccine information sources are important dimensions of vaccine hesitancy and may suggest
intervention components for future research.

Method.—We conducted secondary analysis of survey data from mothers of healthy newborns in
Washington State, and examined the association between parental trust in their child’s health care
provider and vaccine information sources.

Results.—We found that mothers with less trust in their child’s health care provider used more
sources, more informal sources, and were less likely to consider their child’s pediatrician their
main source of vaccine information compared with more trusting mothers. However, less trusting
mothers did not report more effort to read or watch stories about vaccines than more trusting
mothers, nor were they more likely to report the internet as their main vaccine information source.

Conclusions.—Future interventions seeking to reduce parental vaccine hesitancy should
consider intervention components focused on building or improving parent trust in their child’s
health care provider.
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Trust is an important component of parent-health provider relationships and can be defined
as the “optimistic acceptance of a vulnerable situation in which [one] believes [another] will
care for [one’s] interests” (Hall, Dugan, Zheng, & Mishra, 2001, p. 615). It has multiple
dimensions, including fidelity, honesty, confidentiality, competence, and global trust, but
tends to behave as a single construct (Hall et al., 2001). Trust plays a particularly critical role
in parental vaccine decision making (Benin, Wisler-Scher, Colson, Shapiro, & Holmboe,
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2006; Mills, Jadad, Ross, & Wilson, 2005). Parents who trust the vaccine information they
receive from their child’s doctor and/or their health system generally accept vaccination for
their child (Benin et al., 2006; Brown et al., 2012; Brunson, 2013; Dubé et al., 2016; Saada,
Lieu, Morain, Zikmund-Fisher, & Wittenberg, 2015; Tickner, Leman, & Woodcock, 2007,
2010), and providers can play a key role in encouraging parents to follow the recommended
vaccine schedule (Freed, Clark, Butchart, Singer, & Davis, 2011; Gust, Darling, Kennedy, &
Schwartz, 2008; Kennedy, Lavail, Nowak, Basket, & Landry, 2011; McCauley, Kennedy,
Basket, & Sheedy, 2012).

Although most parents trust their child’s doctor for vaccine information, a wide variety of
other sources of vaccine information are also perceived as credible by many parents (Freed
et al., 2011; Hilton, Petticrew, & Hunt, 2007). Use of nonphysician vaccine information
sources, in turn, is associated with intentions to follow alternative vaccination schedules
(Wheeler & Buttenheim, 2013). The number of and frequency in which parents who trust
their child’s doctor use other vaccine information sources and how influential those vaccine
information sources are on their vaccine decision making; however, is not well understood
(Ames, Glenton, & Lewin, 2017).

In this study, we assess the association of a mother’s trust in their child’s health care
provider and her use of alternative sources for vaccine information. We hypothesize the
folowing:

Hypothesis 1: Mothers with lower levels of trust in their child’s health care provider
will list more vaccine information sources compared with mothers with higher levels
of trust.

Hypothesis 2: Mothers’ level of trust in their child’s health care provider will be
associated with the type of vaccine information sources, with low trust associated
with nonprovider vaccine information sources as a main source.

We conducted a secondary analysis of baseline data collected in 2012 from mothers of
healthy newborns at 47 clinics in Washington State as part of an intervention to address
vaccine hesitancy (Henrikson et al., 2015). After obtaining verbal informed consent, surveys
were conducted over the phone by trained interviewers using a standardized script 4 to 6
weeks after giving birth. Inclusion criteria were the following: age >18 years, English
speaking, pregnancy more than 35 weeks of gestation, no medical complications related to
birth, and intention to receive routine well-child care from a study clinic. This study was
approved by the Kaiser Permanente Washington Region Institutional Review Board.

As part of the original study, participants were administered questions on demographics,
vaccine hesitancy and vaccine information seeking. Maternal vaccine hesitancy was
measured using the 15-item Parent Attitudes about Childhood Vaccines (PACV) survey
(Opel et al., 2011). The PACYV is scored from 0 to 100 (with 100 indicating high hesitancy),
and we considered mothers who scored =50 to be hesitant and those who score <50 to be
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nonhesitant. This categorization is based on validation studies of the PACV in which parent
vaccine behavior did not differ significantly from the referent group of parents who scored 0
to 49 on the PACV until a PACV score of 50, at which parents had significantly more under-
immunized children than the referent group (Opel et al., 2013).

The three questions on vaccine information seeking were adapted from the 2011 National
Immunization Survey (NIS; Centers for Disease Control and Prevention, 2011). Telephone
interviewers prompted mothers with “I get vaccine information from ...” and then gave them
the chance to respond “yes” or “no” to the following options: “my child’s pediatrician,” “my
family doctor,” “other medical doctors or specialists,” “a naturopathic doctor, homeopathic
doctor, chiropractor, or acupuncturist,” “health care providers other than doctors,”
“government agencies like the department of health or centers for disease control,” “the
internet,” “TV, radio, books, and magazines,” “parents who believe their child was hurt by a
vaccine,” “other parents,” “other friends and family,” and “any other sources of information
about vaccines.” Free text responses in the “other” category were recoded by the study team
as one of the listed sources. The interviewer read back to the respondent all of the sources of
vaccine information she reported using and asked the mother to select one as her main
source of vaccine information. In the third question, participants were asked to indicate their
agreement with the statement “I make a point to read or watch stories about vaccines,” on a
Likert-type scale from O (strongly agree) to 10 (strongly disagree). We dichotomized this
response as scores of 6 and higher to those less than 6, based on the distribution of the data.
However, we also analyzed this question using all 10 levels of the response. This did not
change the significance of our results so we only report results using the dichotomized
response.

Of four questions assessing trust, three were from the PACV and one was from the 2011 NIS
(Centers for Disease Control and Prevention, 2011; Opel et al., 2011). Responses to the first
two PACV questions (“Overall, | trust the information | receive about shots” and “I am able
to openly discuss my concerns about shots with my child’s doctor™) were scored on a 5-
point Likert-type scale from strongly agree to strongly disagree. Responses to the third
PACV question (“All things considered, how much do you trust your child’s doctor?””) were
scored from O to 10, with O representing do not trust at all and 10 representing completely
trust. The question from the NIS (“In general, medical professionals in charge of
vaccinations have my child’s best interests at heart”) also had answers on a 0 to 10 scale
with O representing strongly disagree and 10 representing strongly agree. Since questions
from the PACV were used to create the trust scale, we did not attempt to find an association
between vaccine hesitancy and trust in physicians, or vaccine hesitancy and information
sources.

We categorized race as self-reported White, Asian, Black, or other and ethnicity as Hispanic/
non-Hispanic. Marital status was dichotomized into married or cohabitating with a partner
versus single or divorced. We categorized level of education as college graduate or higher
versus less than college graduate; annual household income as $75,000 or more and those
earning less. We calculated the length of a mother’s relationship with her child’s doctor in
months.
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Our primary predictor of interest for all analyses was maternal trust in her child’s
pediatrician and in medical professionals. We assigned a numeric score to responses on the
questions assessing trust, with a score of O for responses suggestive of high trust, a score of
1 for responses suggestive of intermediate trust, and a score of 2 for responses suggestive of
low trust (Table 1). We then summed points from all four questions for each participant to
create a scale ranging from 0, representing complete trust, to 8, representing low trust. Based
on the distribution of the data, we dichotomized responses for analysis as 0 (frusting) and 1
through 8 (/ess trusting) for use as the primary predictor for all models. In a sensitivity
analysis, we categorized mothers by quartiles on the trust scale to determine if our results
changed. We found no change in the significance of our results so present only the results
from trust as a dichotomized variable.

We tested for associations between our primary predictor and demographic covariates. We
used chi-square analysis to test for differences in categorical variables and Fisher’s exact test
for differences in race due to a small number of minority participants. A two-sample ¢test
that allowed for unequal variances was used to test for differences on continuous variables
between mothers grouped by level of trust. Associations between reported use of
information source and trust level were assessed with chi-squared analysis.

The primary outcome for Hypothesis 1 was the total number of vaccine information sources.
We used Poisson regression to assess the relationship between level of trust and the total
number of vaccine information sources. The primary outcome of interest for Hypothesis 2
was citing “my child’s pediatrician” versus any other vaccine information source as a main
source. Secondary outcomes were listing “the internet” versus any other main information
source, and the dichotomized amount of effort a participant reported making to read or
watch stories about vaccines. We used logistic regression to assess the association between
trust in health care providers and main vaccine information source, as well as the association
between trust and a pointed effort to seek information on vaccines.

For all analyses, we first ran unadjusted models to test for associations between trust and our
outcomes and then assessed the independent association of trust and our outcomes using
multivariable regression that controlled for covariates considered a priori to be potential
confounders. These covariates included maternal age (Thom, Ribisl, Stewart, & Luke,
1999), level of education (Jones et al., 2012; Smith, Kennedy, Wooten, Gust, & Pickering,
2006), race and ethnicity (Voils et al., 2005), marital status (Voils et al., 2005), annual
household income (Jones et al., 2012; Zheng, Hui, & Yang, 2017), number of children
(Smith et al., 2006), and length of relationship with provider (Thom et al., 1999). Robust
standard error estimates were used in all models. As a sensitivity analysis, we reran all
analyses with the trust scale as a continuous predictor.

Finally, we conducted an exploratory analysis of patterns in the use of vaccine information
sources. To do so, we first calculated pair-wise correlation coefficients between all 12
information source categories at the level of the individual. We then generated a matrix of
these correlation coefficients to help visualize patterns.

Health Educ Behav. Author manuscript; available in PMC 2021 February 09.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Eller et al. Page 5

Results

Sample Characteristics

We approached 700 mothers and enrolled 488 (69.7%). Of these, 391 (80.1%) completed the
baseline survey and were included in our sample. The average age of respondents was 32
years, with 46% of the sample being a first-time parent (Table 2). Most parents (73%) had
completed a college degree or higher, and 67% had an annual household income of $75,000
or higher. Mothers reported an average relationship of 28 months with their child’s doctor,
with an interquartile range of 1 to 36 months. Nearly all the sample was married or
cohabitating (90%), and 74% self-identified as White.

Survey Results

Most mothers (66%) were categorized as trusting by scoring a 0 on the trust scale. The
remaining 34% were categorized as less trusting, with 17% scoring a 1, 11% scoring a 2,
and 6% scoring 3 points or more. Demographic characteristics were similar between trusting
and less trusting mothers (except for race and ethnicity, though cell sizes were small; Table
2).

The most common vaccine information source reported among both trusting and less
trusting mothers was “my child’s pediatrician,” reported by 95% of women in both groups.
Of the 21 women who reported an “other” source of vaccine information, 7 cited their own
training as a health provider, and 5 mentioned research studies or peer-reviewed journals.
Additional answers included insurance providers, the workplace, and newspapers. The most
common main source of information reported was “my child’s pediatrician” for the entire
sample (74%), followed by “the internet” (8%). No mothers reported “parents who believe
their child was hurt by a vaccine” as their main vaccine information source. Forty-three
percent (43%) of mothers reported making a strong effort to read or watch stories about
vaccines.

Hypothesis 1: Mothers with lower levels of trust in their child’s health care provider
will list more vaccine information sources compared with mothers with higher levels
of trust.

Trusting mothers reported fewer average information sources than less trusting mothers (5.3
sources vs 5.9 sources, p < .01; Table 3). This difference persisted after adjusting for
maternal age, level of education, race and ethnicity, marital status, annual household income,
number of children, and length of relationship with provider (Table 4). Measuring trust on a
continuous scale did not change outcomes significantly (not reported). The number of
sources a mother reported using also increased with her level of education and number of
children.

Hypothesis 2: Mothers’ level of trust in their child’s health care provider will be
associated with the type of vaccine information sources, with low trust associated
with nonprovider vaccine information sources as a main source.

There was a higher proportion of less trusting (vs. trusting) mothers who reported the
internet, other parents, parents of vaccine-injured children, other friends and family, and
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alternative medicine providers as sources of vaccine information (Figure 1). In multivariable
analysis, a trusting mother had a 2.47 (95% confidence interval [1.51, 4.04], p< .05)
increased odds of listing her child’s pediatrician as her main source of vaccine information
as compared with a less trusting mother with a similar demographic background (Table 4).
Results were similar between unadjusted and fully adjusted models. None of the
demographic covariates were statistically significant.

Trust was unrelated to reporting the internet as her main vaccine information source in either
univariate or multivariable analyses. However, in the fully adjusted model, women of
Hispanic origin had significantly increased odds of citing the internet as a main source and
women who had a longer relationship with their child’s doctor had a significantly decreased
odds of citing the internet as a main source. No Black mothers chose the internet as a main
information source, so we were unable to estimate an association with race for this outcome.

Trust was not associated with reported behavior of making a point to read or watch stories
about vaccines in either univariate or multivariable analyses. Reported effort did increase
with the respondent’s number of children.

Exploratory Data Analysis

No clear patterns emerged in exploratory analysis of correlations between the types of
vaccine information sources a participant reported using (see Supplemental Figure S1,
available in the online version of this article). The majority (82%) of correlation coefficients
fell between —0.1 and 0.1. Only two coefficients fell above 0.3, with use of “other parents”
correlating with “friends and family” at 0.7, and “other parents” correlating with “parents
who believe their child was hurt by a vaccine” at 0.4.

Discussion

We conducted a secondary analysis of survey data from mothers of healthy newborns in
Washington State on their trust in physicians and vaccine information sources. We found that
most parents reported their child’s pediatrician as their main source of vaccine information
but less trusting (vs. trusting) mothers had both decreased odds of considering their child’s
pediatrician as their main source of vaccine information and increased number of
information sources used. These results are consistent with previous studies in which
investigators have found pediatric providers as the most frequent (Kennedy, Basket, &
Sheedy, 2011) or credible vaccine information source (Freed et al., 2011), yet parents who
do not trust information conveyed by a provider are more likely to search for additional
vaccine information (Austvoll-Dahlgren & Helseth, 2010). Though previous research has
focused on vaccine information sources parents are using, and others have focused on trust
in providers, this is the first to link trust in providers to vaccine information seeking.

Though we found a statistically significant difference in the number of vaccine information
sources reported by trusting and less trusting mothers, numbers of sources cited was similar
and may not reflect a meaningful difference. This, coupled with the lack of a difference we

observed between trusting and less trusting mothers in their reported effort to read or watch
stories on vaccines, suggests that vaccine information-seeking behavior may be similarly
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prevalent across groups. While most mothers seek out information on vaccines, the weight
they give to different sources may vary with the amount of trust they place in those sources;
future research should explore this in more detail. This is consistent with prior research
suggesting that parental trust in a vaccine information source is potentially more important
than the content of information that source provides (Guillaume & Bath, 2004).

Given the importance of trust to parental vaccine acceptance (Benin et al., 2006; Mills et al.,
2005), an important implication of our findings is that future interventions explicitly address
parental trust in their child’s provider, as well as understanding and measurement of parental
vaccine information sources. However, it may be difficult to address parent-provider trust
without also addressing institutional trust, as institutional and general interpersonal trust
complement and influence patient-provider trust (Goold, 2001; Zheng et al., 2017).
Similarly, distrust in the medical establishment coincides with distrust in the government
and the pharmaceutical industry (Biss, 2015; Reich, 2016). Therefore, addressing vaccine
hesitancy may require multilevel approaches to not only improve trust between parents and
providers but also improve transparency and trust in vaccine development and delivery
(Dubé, Gagnon, & MacDonald, 2015).

Our study has several limitations. As a secondary analysis, the original measures were not
designed to address these research questions, nor could we directly assess association
between trust in health providers, vaccine information sources, and vaccine hesitancy as the
questions in our trust scale were a subset of the ones used to assess hesitancy. One of the
questions asked about overall trust in vaccine information, but not in health providers in
particular. We performed a sensitivity analysis and removed six individuals who were
classified as less trusting exclusively due to their response to that question. There was no
significant change in results. Our sample had few participants at the least trusting levels of
our scale, though this reflects the high levels of trust in physicians in the general population
(Blendon, Benson, & Hero, 2014; Kennedy, Basket, et al., 2011). The small number of
mothers with lower levels of trust led us to dichotomize the trust scale, so we were unable to
distinguish any possible differences by gradation of trust. Our sample was predominantly
White, high income, and highly educated, so these results may not be generalizable to
fathers or other populations. Furthermore, our categories of vaccine information sources
were not mutually exclusive and may have contributed to the lack of a significant difference
by trust level for using the internet as a main source, as the Internet can be used to access a
variety of materials. This is a limitation of many studies assessing vaccine information
sources and should be modified in future research.

Finally, as this was a cross-sectional study, we cannot comment on directionality in our
findings. While it is possible that a provider can build trust with new mothers while
communicating about vaccine safety and efficacy, it may also be that a mother’s established
trust in a health provider influences her perception of the vaccine information they provide;
or her established beliefs influence her choice of pediatrician (Mergler et al., 2013; Reich,
2016). Longitudinal studies can provide insight into whether and how trust in health
providers and vaccine information seeking may vary over time. However, 2-year follow-up
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of this same study cohort found a decline in vaccine hesitancy over time in both new and
experienced mothers (Henrikson et al., 2017).

Future studies could explore which dimension of trust is especially relevant to interventions
focused on vaccine information seeking and vaccine hesitancy. A review of interventions for
improving patients’ trust in physicians found that only three randomized controlled trials had
been conducted, with inconclusive results (McKinstry, Ashcroft, Car, Freeman, & Sheikh,
2006). As our study and others have reported greater reliance on alternative medicine
providers among vaccine hesitant parents (Salmon et al., 2005; Smith, Marcuse, Seward,
Zhao, & Orenstein, 2015), those providers may be a point of intervention. Although parent-
provider relationships are likely to be key in decisions surrounding vaccination (Benin et al.,
2006), since parents may find distrust in vaccine-manufacturing processes to be an issue,
interventions to improve transparency and trust in the pharmaceutical industry and
regulatory agencies may be needed to fully address public perceptions of vaccine safety.

Conclusions

We found that mothers with less trust in health providers report using more sources and
more informal sources of vaccine information than mothers who trust health providers. Less
trusting mothers are also less likely to report their child’s health provider as their main
source of vaccine information than trusting mothers. We found no difference by trust level in
use of the internet as a main information source or making an effort to read or watch stories
about vaccines. Future research should focus on improving trust in health providers and the
system that produces vaccines as a way to address vaccine hesitancy.
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Use of vaccine information source by level of trust in child’s health care provider.
*Chi-square analysis showed a statistically significant difference (p < .05) for use of this

vaccine information source between mothers with different levels of trust.
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