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Abstract
Objectives Increasing vaccine hesitancy and decreasing acceptance of the Centers for Disease Control and Prevention’s 
(CDC) recommended schedule for childhood vaccines represent a crucial public health issue. The present study directly 
compares vaccine acceptance behavior across four different groups: those who are fully accepting of the CDC-recommended 
schedule, those who are accepting but on a delayed schedule, those who only partially vaccinate, and those who do not vac-
cinate at all.
Methods A total of 779 adults residing in the United States with at least one child under the age of 18 years participated in 
an online survey.
Results Logistic and Ordinary Least Squares regression analyses revealed clear differences between the vaccination behavior 
groups on a variety of demographic, psychographic, and behavioral metrics. Results suggest financial and insurance-related 
barriers still hinder full vaccination, and there are differences by race, ethnicity, and educational attainment. Sources of 
information about vaccines also differed by vaccination behavior group, with those who never vaccinate more likely to rely 
on friends and family for information. Finally, those whose child experienced what the parent interpreted as an adverse reac-
tion to a previous vaccine, even if that reaction was within the bounds of “normal”, were more likely to report they delay 
or partially vaccinate.
Conclusions for practice These results have implications for public health policy and intervention campaigns, in particular 
that two-step flow campaigns and increased knowledge of normal vaccine side effects may ameliorate some vaccine hesitancy.

Keywords Vaccine hesitancy · Information sources · Childhood · Parents

Significance

What is already known on this subject Vaccine hesitancy is 
a challenge, and we replicated patterns of demographics and 
beliefs that are associated with vaccine acceptance.

What this study adds A comparison of predictors of vac-
cine acceptance across multiple distinct vaccination groups. 
The addition of sources of information and child prior 
behavior as less-studied variables.

Introduction

Low vaccination rates in the U.S. are associated with out-
breaks of serious preventable diseases (Greenlee & Newton, 
2018; Phadke et al., 2016). In recent years, there has been a 
large increase in non-acceptance of the Centers for Disease 
Control and Prevention’s (CDC) recommended childhood 
vaccination schedule (Dubé et al., 2013; Ventola, 2016). 
Only three-quarters of U.S. children receive all childhood 
vaccines at the recommended times that are considered age-
appropriate (Kurosky et al., 2016).
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There has been a great deal of research attempting to elu-
cidate the reasons for vaccine hesitancy. Structural barriers 
such as financial barriers and access to doctors and health 
centers reduce likelihood of following the complete child-
hood vaccination schedule (Davis et al., 2003; Hill et al., 
2018). Individual-level barriers, such as one’s belief system 
or religious views, tend to cut across socio-demographic 
groups (Dubé et al., 2013; Gust et al., 2008; Larson et al., 
2014; McKee & Bohannon, 2016; Sadaf et al., 2013; Smith 
et al., 2011; Yaqub et al., 2014). Beliefs about vaccines have 
been studied extensively in a variety of contexts, includ-
ing the role of information and misinformation in vaccine 
acceptance behavior (Dubé et al., 2013; Gust et al., 2008; 
Larson et al., 2014; McKee & Bohannon, 2016; Sadaf et al., 
2013; Smith et al., 2011; Yaqub et al., 2014). One systematic 
review of the literature identified four major belief catego-
ries: religious reasons, personal beliefs, safety or health con-
cerns, and desire for information from health care providers 
(McKee & Bohannon, 2016).

Black and Hispanic children are less likely than non-His-
panic white children to have received all recommended vac-
cinations on time (Hill et al., 2020); however, Black Ameri-
cans are less likely than non-Hispanic white Americans to 
choose an alternate schedule (de Cantuária Tauil et al., 2016; 
Dempsey et al., 2011). Additionally, lower income is associ-
ated with a lower likelihood of complete and on-time vac-
cination (Bryant et al., 2006; Temoka, 2013; Ventola, 2016). 
However, clusters based specifically on personal belief 
exemptions are increasing in predominantly non-Hispanic 
white and high-income schools (Carrel & Bitterman, 2015; 
Morrison et al., 2020).

The pediatrician remains the most-sought source of infor-
mation about vaccines, even among the vaccine-hesitant 
(Chung et al., 2017; Giambi et al., 2018). However, those 
who are vaccine-hesitant are likely to seek out other, infor-
mal sources of interpersonal information such as family and 
friends in their social networks (Chung et al., 2017; Gesser-
Edelsburg et al., 2017). What is less clear is whether differ-
ences exist in reliance on informal interpersonal sources by 
type of vaccine hesitancy. One study found no difference 
between parents who refused all vaccines and parents that 
were vaccine hesitant in the likelihood of discussing vac-
cines with family (Gesser-Edelsburg et al., 2017). However, 
more research is needed to further understanding in this 
arena.

One of the ways that anti-vaccination campaigns and web-
sites reach vaccine hesitant parents is through online narra-
tives of extreme child vaccine reactions (Shelby & Ernst, 
2013). In addition, previous work has found that knowing 
a parent whose child had a severe reaction to a vaccine is 
associated with vaccine refusal and delayed vaccine sched-
ules (Chung et al., 2017). However, previous experience 
with one’s own child as a predictor of partial and delayed 

vaccination has not been examined. Side effects of vaccina-
tions are common, though usually mild (Prevention, 2019). 
Parents who report their child experienced a negative reac-
tion to a previous vaccination may be more likely to move 
to a partial or delayed vaccination schedule. Whether this 
reaction was actually in line with a common mild reaction 
or not is less material than the parents’ interpretation of that 
response. The present study looks at parents’ perceptions 
of previous child responses to vaccination as one potential 
reason for hesitancy in the future.

Most of this previous research either examines vaccine 
acceptance linearly (e.g., how many vaccines accepted), 
or focuses on one type of hesitancy compared to complete 
vaccination (e.g., delayed compared to regular schedules, 
those who specifically elect not to accept the varicella vac-
cine compared to those who accept the varicella vaccine, 
the anti-vaccination movement compared to those who fully 
vaccinate, etc.). The present study uses a national sample 
of parents in the United States to directly compare mul-
tiple classifications of parents based on their prior vacci-
nation acceptance—never, partial, delayed, and complete 
vaccination.

Method

Participants

Details for sample demographics and central tendency infor-
mation for all measures are presented in Table 1. Participants 
were 779 adults residing in the United States with at least 
one child under the age of 18 years. We oversampled partici-
pants who reported deviating from the CDC-recommended 
vaccination schedule. Participants with multiple children 
were instructed to report on the child with the most recent 
birthday, in order to randomly select from their children in 
terms of demographics. Data were collected from February 
22, 2019 to May 24, 2019.

Procedure

The study procedure was conducted in accordance with the 
principles of the Declaration of Helsinki and was determined 
exempt by the Institutional Review Board at [University]. 
Participants were recruited for an online survey through 
survey panel company Dynata’s opt-in national panel. After 
providing informed consent, respondents were asked demo-
graphic questions. They were then asked about their past 
vaccination decisions, their child’s reactions to past vacci-
nations, and their discussions with sources of information 
about vaccines. They were also asked to describe their dis-
cussions with their child about vaccination (the results of 
this qualitative analysis are detailed in a separate article). 
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Finally, they completed further demographic questions and 
then were asked to read a debriefing paragraph, including 
resources on vaccination from the CDC and how to find their 
state and local health departments.

Measures

Vaccination Status

Participants were asked, “has [child name] ever received a 
vaccination?” Those who said no to this question were clas-
sified as “never vaccination” (n = 122). Those who said yes 
were then asked, “did you choose to follow the full recom-
mended vaccination schedule for [child name] as appropriate 
for his or her current age?” and were provided the response 
options “[child name] received some but not all of the rec-
ommended vaccinations” (classified as “partial vaccina-
tion”, n = 103); “[child name] received all the vaccinations 
on a delayed schedule” (classified as “delayed vaccination”, 
n = 134); and “[child name] received all the vaccinations on 
the standard CDC schedule” (classified as “complete vac-
cination”, n = 420).

Consulting a Pediatrician

Participants were asked, “Did you consult your pediatri-
cian or family health care provider about your vaccination 
decisions?”.

Following Their Pediatrician’s Advice

Participants who said “yes” to consulting their pediatrician 
were then asked, “Did you follow the recommendation of 
your pediatrician or family healthcare practitioner?”.

Other Information Sources

Participants were asked who they turn to for help in mak-
ing vaccination decisions. Aside from a pediatrician, other 
sources of information participants could indicate included 
a spouse or partner, parents, other family members, and 
friends; participants could select all that applied.

Child Responses to Vaccines

Participants who indicated that their child had received at 
least one vaccine (n = 657) were asked whether their child 
had experienced or displayed any of the following reactions 
to their most recent vaccine, on a scale from 1 (not at all) 
to 5 (a great deal): crying, general upset, fever, rash, telling 
me with words that they do not like getting shots. Responses 
were averaged to create a scale of previous child responses 
(Cronbach α = 0.81).

Table 1  Central tendency information for all measures. Sample total 
n = 779

1 Total percent may not sum to 100% in each category due to missing 
values and rounding errors
2 Among the “other” category included Native American (n = 5), 
Arab/Middle Eastern (n = 2), participant-specified other (n = 8), and 
prefer not to disclose or missing (n = 39)

M or n SD or %1

Demographics
Child sex
 Female 351 45.1
 Male 401 51.4
 Other 27 3.5

Child age 9.1 5.4
Relationship to child
 Parent 715 91.8
 Grandparent/other 64 8.2

Participant sex
 Female 564 72.4
 Male 184 23.6
 Non-binary/Own terminology/Prefer not to 

disclose
31 4.0

Participant age 38.02 11.5
Participant race/ethnicity
 White 511 65.6
 Black 82 10.5
 Asian 52 6.7
 Hispanic 43 5.5

Multiracial 37 4.8
 Other/Prefer not to  disclose2 54 6.9

Education
 High school or less 162 20.8
 Some college/trade/associate degree 256 32.9
 College degree 188 24.1
 Advanced degree 131 16.8

Income
 Less than $50,000/year 302 38.8
 $50,000 to $109,999/year 287 36.8
 $110,000 or more/year 143 18.4
 Health insurance (yes) 704 90.4

Child vaccination measures
Vaccination status
 Full vaccination 420 53.9
 Delayed vaccination 134 17.2
 Partial vaccination 103 13.2
 No vaccination 122 15.3
 Consult Pediatrician (yes) 577 74.1
 Follow Ped. Advice (yes) 485 84.6

Sources of information (yes)
 Spouse/partner 526 67.5
 Parents 157 20.2
 Other family 64 8.2
 Friends 76 9.8

Child response to vaccines
 (1–5 scale; n = 657) 2.37 1.07
 Change in intention (1–5 scale) 2.82 0.76
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Change to Intention to Vaccinate

Participants were asked the extent to which the same five 
child responses to vaccines would influence their likelihood 
of vaccinating their child in the future, on a scale from 1 
(much less likely to vaccinate) to 5 (much more likely to 
vaccinate); 3 indicated “would not affect likelihood of vac-
cination” (Cronbach α = 0.89).

Results

Descriptives and Demographics

Multinomial logistic regression was used to test whether 
demographic variables were significantly related to vacci-
nation status. Full statistical results can be found in Table 2. 
Income, insurance status, and education level significantly 
predicted the likelihood of complete vaccination compared 
to the other vaccination categories. Specifically, as income 
increased, the likelihood of never vaccinating decreased in 
comparison to complete vaccination. Having insurance was 
also associated with a lower likelihood of never compared 
to complete vaccination. As education level increased the 
likelihood of delayed vaccination decreased in comparison 

to complete vaccination. As child age increased, partici-
pants were significantly more likely to partially than never 
vaccinate.

With non-Hispanic white as the comparison group, non-
Hispanic Black participants reported a higher likelihood 
of never vaccinating compared to complete vaccination, 
and a higher likelihood of never vaccinating compared to 
partial. Non-Hispanic Black participants were also more 
likely to delay vaccination compared to complete vaccina-
tion. Hispanic participants reported a higher likelihood of 
delayed vaccination compared to complete vaccination, and 
a higher likelihood of delayed vaccination compared to par-
tial vaccination.

Sources of Information

Logistic regressions tested for group differences in likeli-
hood of consulting different sources about vaccine decisions. 
Full statistical results can be found in Table 3. Consulting a 
pediatrician was significantly less likely for never vaccina-
tion compared to all three other groups. There were no dif-
ferences between the other three groups in likelihood of con-
sulting a pediatrician. Of the 577 participants who said they 
did consult a pediatrician about their decision, the complete 
vaccination group was significantly more likely than all three 

Table 2  Relationship between demographic variables and vaccination status (multinomial logistic regression with base comparison group var-
ied; comparison group listed first in “group vs. group” notation)

rr = relative risk ratio; coefficients significant at p < .05 are bolded for ease of interpretation. Male is the comparison group for analyses with sex, 
and non-Hispanic white is the comparison group for analyses with racial and ethnic identity

Complete vs. 
delayed

Complete vs. 
partial

Complete vs. 
none

Delayed vs. 
partial

Delayed vs. none partial vs. none

rr 95% CI rr 95% CI rr 95% CI rr 95% CI rr 95% CI rr 95% CI

Child age 0.99 0.94, 1.03 1.04 0.99, 1.09 0.96 0.91, 1.01 1.05 0.99, 1.12 0.97 0.92, 1.03 0.92 0.87, 0.98
Child sex
Female 1.15 0.74, 1.79 1.27 0.79, 2.03 1.09 0.67, 1.77 1.13 0.64, 1.98 0.97 0.55, 1.71 0.86 0.47, 1.56
Other 2.33 0.44, 12.33 0.40 0.03, 4.91 1.17 0.24, 5.69 0.18 0.01, 2.90 0.52 0.07, 3.68 2.88 0.19, 42.80
Respondent age 0.98 0.96, 1.01 1.00 0.97, 1.02 0.99 0.96, 1.01 1.01 0.98, 1.04 1.00 0.97, 1.03 0.99 0.96, 1.02
Respondent sex
Female 0.81 0.47, 1.40 1.58 0.81, 3.08 0.95 0.51, 1.77 2.06 0.96, 4.45 1.24 0.61, 2.53 0.60 0.26, 1.37
Other 0.18 0.02, 1.32 1.01 0.15, 6.86 1.72 0.39, 7.69 6.12 0.45, 82.52 10.40 1.08, 99.45 1.70 0.19, 14.96
Education 0.83 0.71, 0.98 0.89 0.74, 1.07 0.94 0.78, 1.12 1.06 0.85, 1.32 1.11 0.90, 1.38 1.05 0.84, 1.32
Income 0.95 0.86, 1.06 0.91 0.81, 1.02 0.85 0.75, 0.96 0.96 0.83, 1.11 0.90 0.78, 1.04 0.93 0.80, 1.09
Insured (yes = 1) 0.97 0.45, 2.09 0.64 0.30, 1.34 0.48 0.24, 0.96 0.63 0.26, 1.53 0.47 0.20, 1.09 0.75 0.32, 1.74
Exemption state (yes = 1) 1.51 0.97, 2.36 1.38 0.85, 2.23 1.01 0.62, 1.64 0.91 0.51, 1.63 0.67 0.38, 1.19 0.73 0.40, 1.35
Respondent race/ethnicity
Black 2.19 1.06, 4.54 1.63 0.72, 3.70 4.00 2.00, 7.98 0.74 0.30, 1.85 1.82 0.83, 4.03 2.45 1.02, 5.92
Hispanic/Latino 2.97 1.38, 6.41 0.67 0.19, 2.39 1.09 0.37, 3.22 0.22 0.06, 0.84 0.37 0.12, 1.13 1.64 0.36, 7.48
Asian/Pac. Isl 1.20 0.49, 2.95 0.74 0.24, 2.26 1.45 0.59, 3.60 0.62 0.16, 2.30 1.21 0.39, 3.79 1.97 0.53, 7.31
Multiracial 1.35 0.49, 3.72 1.73 0.62, 4.82 1.46 0.49, 4.39 1.28 0.38, 4.34 1.08 0.30, 3.87 0.85 0.23, 3.07
Other/no answer 1.76 0.51, 6.09 1.37 0.34, 5.50 0.93 0.19, 4.62 0.78 0.16, 3.83 0.53 0.09, 3.14 0.68 0.10, 4.50
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other groups to say they followed their pediatrician’s advice 
on vaccinating. The delayed vaccination group, while less 
likely to say they listened to their pediatrician than the com-
plete vaccination group, were significantly more likely to 
say they listened than the never vaccination group and than 
the partial vaccination group. There was no significant dif-
ference between never and partial vaccination in their like-
lihood of reporting that they listened to their pediatrician.

Alternative information sources aside from a pediatrician 
were also assessed. There were no significant differences by 
vaccination status in use of a spouse or partner as informa-
tion source. The never vaccination group was significantly 
more likely than the complete vaccination group to report 
consulting their parents and other family members. There 
were no other significant differences between the groups on 
either parents or other family. The never vaccination group 
were significantly more likely to report relying on friends 
than the complete vaccination group. The partial vaccination 

group was also significantly more likely to report relying on 
friends than the complete vaccination group. There were no 
other significant differences by vaccination group.

Prior Experiences with Vaccines

Participants who reported their child had received at least 
one vaccination (n = 657) were asked about their adverse 
reactions to the most recent vaccine, and how much those 
adverse reactions would change their intention to vaccinate 
in the future. Ordinary Least Squares (OLS) regression was 
used to test for group differences, and the child’s age at their 
most recent vaccine was added as a covariate (correlation 
between age at last vaccine and adverse reactions Pearson’s 
r = − 0.33, p < 0.001). Full statistical results can be found in 
Table 4. Both partial vaccination and delayed vaccination 
reported higher adverse reactions than did complete vacci-
nation. There was no significant difference between partial 

Table 3  Relationship between vaccination status and demographic variables on use of different sources of vaccine information

or = odds ratio for dichotomous outcomes where no = 0 and yes = 1; coefficients significant at p < 0.05 are bolded for ease of interpretation. Male 
is the comparison group for analyses with sex, and non-Hispanic white is the comparison group for analyses with racial and ethnic identity; in 
comparisons of vaccine status groups the comparison group is listed first in “group vs. group” notation. “–” indicates no participants in the cell 
for that analysis

Pediatrician Followed Ped. 
Advice (n = 498)

Spouse/Partner Parents Other Family Friends

or 95% CI or 95% CI or 95% CI or 95% CI or 95% CI or 95% CI

Vaccination status
Complete vs. delayed 0.83 0.49, 1.41 0.08 0.03, 0.24 0.87 0.54, 1.40 1.41 0.82, 2.42 1.56 0.72, 3.41 2.04 0.98, 4.22
Complete vs. partial 0.84 0.48, 1.47 0.02 0.01, 0.06 0.83 0.50, 1.39 1.10 0.59, 2.04 1.94 0.88, 4.26 3.99 2.04, 7.82
Complete vs. none 0.35 0.21, 0.58 0.02 0.01, 0.07 0.73 0.44, 1.23 1.92 1.10, 3.34 2.47 1.13, 5.39 2.29 1.07, 4.88
Delayed vs. partial 1.01 0.51, 1.99 0.23 0.10, 0.55 0.96 0.52, 1.77 0.78 0.38, 1.58 1.24 0.49, 3.14 1.96 0.89, 4.31
Delayed vs. none 0.42 0.23, 0.79 0.28 0.11, 0.70 0.84 0.46, 1.55 1.36 0.72, 2.58 1.58 0.63, 3.95 1.12 0.47, 2.65
Partial vs. none 0.42 0.22, 0.81 1.21 0.51, 2.88 0.88 0.46, 1.66 1.75 0.86, 3.56 1.27 0.50, 3.21 0.57 0.25, 1.30
Child age 1.05 1.01, 1.09 1.02 0.96, 1.10 0.94 0.91, 0.97 1.04 0.99, 1.08 0.92 0.86, 0.98 0.98 0.93, 1.04
Child sex
Female 1.11 0.76, 1.61 0.57 0.30, 1.11 0.91 0.64, 1.29 0.85 0.56, 1.27 0.92 0.52, 1.62 0.94 0.55, 1.59
Other 3.19 0.51, 19.86 – – 0.46 0.13, 1.61 1.05 0.21, 5.09 0.88 0.11, 6.92 2.53 0.35, 18.25
Respondent age 0.99 0.97, 1.00 1.01 0.98, 1.04 1.00 0.98, 1.02 0.95 0.93, 0.97 1.07 1.04, 1.09 1.01 0.98, 1.04
Respondent sex
Female 0.65 0.39, 1.06 0.44 0.17, 1.13 1.06 0.68, 1.66 0.80 0.48, 1.32 2.85 1.16, 7.00 1.85 0.91, 3.77
Other 0.78 0.18, 3.27 0.06 0.01, 0.54 1.07 0.32, 3.56 0.58 0.12, 2.86 2.04 0.30, 13.78 0.42 0.03, 5.03
Education 1.10 0.95, 1.26 0.89 0.68, 1.17 1.12 0.98, 1.29 0.86 0.73, 0.99 0.92 0.74, 1.14 1.31 1.07, 1.60
Income 0.98 0.90, 1.07 0.88 0.75, 1.04 1.14 1.04, 1.25 0.98 0.89, 1.09 0.96 0.84, 1.10 0.92 0.80, 1.04
Insured (yes = 1) 1.46 0.81, 2.65 0.51 0.15, 1.74 1.86 1.09, 3.20 0.84 0.46, 1.53 0.86 0.34, 2.15 0.54 0.25, 1.18
Exemption state (yes = 1) 1.05 0.72, 1.54 0.65 0.33, 1.29 1.27 0.89, 1.80 0.62 0.41, 0.93 1.10 0.61, 1.96 1.13 0.66, 1.93
Respondent race/ethnicity
Black 0.85 0.46, 1.57 2.74 0.81, 9.25 0.47 0.27, 0.82 1.32 0.72, 2.44 0.83 0.29, 2.35 0.60 0.23, 1.59
Hispanic/Latino 1.41 0.58, 3.43 0.75 0.20, 2.81 1.44 0.66, 3.18 0.47 0.18, 1.21 1.17 0.33, 4.20 0.40 0.09, 1.79
Asian/Pac. Isl 0.87 0.42, 1.77 1.97 0.49, 7.97 0.90 0.43, 1.84 1.17 0.54, 2.50 1.78 0.62, 5.14 0.86 0.30, 2.46
Multiracial 1.10 0.44, 2.73 1.14 0.25, 5.10 0.71 0.32, 1.55 0.93 0.37, 2.31 0.90 0.19, 4.18 2.45 0.92, 6.52
Other/no answer 2.65 0.55, 12.78 0.63 0.10, 4.06 0.86 0.31, 2.44 1.59 0.51, 4.90 0.82 0.12, 5.38 0.49 0.06, 3.96
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and delayed vaccination. The partial vaccination group also 
reported significantly lower intention to vaccinate in the 
future due to expectations of adverse reactions compared to 
both delayed and complete vaccination. There was no signif-
icant difference between delayed and complete vaccination.

Discussion

This study explored U.S. parents and their vaccination 
decisions for their children. Given the public health conse-
quences associated with childhood vaccination hesitancy, 
such as deadly outbreaks of measles and pertussis (Greenlee 
& Newton, 2018; Phadke et al., 2016), understanding the 
differences between these behavioral groups may inform 
public health campaigns aimed at increasing acceptance of 
the CDC schedule.

The vaccination behavior groups clearly differ on a vari-
ety of demographic, psychographic, and behavioral metrics. 
Demographically, lower household income and lack of insur-
ance both were associated with increased likelihood of never 

vaccinating compared to complete vaccination. This result 
indicates that there remain structural barriers to vaccination, 
despite existing initiatives to reduce them, that should be 
addressed as a public health issue. Lower educational attain-
ment was associated with increased likelihood of delayed 
vaccination compared to complete vaccination. Non-His-
panic Black Americans reported an increased likelihood of 
never vaccinating or delayed vaccination compared to com-
plete vaccination, and Hispanic Americans had increased 
likelihood to delay vaccination. This suggests that demo-
graphic differences in vaccination acceptance that have been 
demonstrated in previous research were also replicated here, 
particularly in regards to socioeconomic status and racial 
and ethnic identity (Bryant et al., 2006; Hill et al., 2020; 
Ventola, 2016).

In terms of where different vaccination groups get their 
information, the never vaccination group was less likely than 
all three other groups to report they consulted a pediatrician 
about their decisions. Of the participants who did consult 
their pediatrician, never vaccination and partial vaccination 
were less likely than delayed and complete vaccination to 

Table 4  Relationship between 
vaccination status and 
demographic variables on prior 
adverse reactions with vaccines 
and change in future vaccination 
intention (for those who 
have ever received a vaccine, 
n = 657); coefficients significant 
at p < .05 are bolded for ease of 
interpretation

Male is the comparison group for analyses with sex, and non-Hispanic white is the comparison group for 
analyses with racial and ethnic identity; in comparisons of vaccine status groups the comparison group is 
listed first in “group vs. group” notation. “–” indicates no participants in the cell for that analysis

Adverse reactions Change in intention to vac-
cinate

b 95% CI b 95% CI

Vaccination status
Complete vs. delayed 0.48 0.26, 0.70 − 0.05 − 0.22, 0.12
Complete vs. partial 0.35 0.12, 0.59 − 0.45 − 0.63, − 0.27
Delayed vs. partial − 0.13 − 0.41, 0.15 − 0.40 − 0.62, − 0.18
Child age 0.04 0.01, 0.06 − 0.00 − 0.02, 0.02
Child age at last vaccination − 0.09 − 0.12, − 0.06 0.00 − 0.02, 0.02
Child sex
Female 0.10 − 0.06, 0.26 − 0.08 − 0.21, 0.05
Other − 0.14 − 0.87, 0.59 0.03 − 0.53, 0.60
Respondent age − 0.01 − 0.02, − 0.00 − 0.00 − 0.01, 0.00
Respondent sex
Female − 0.17 − 0.37, 0.04 − 0.06 − 0.22, 0.10
Other 0.50 − 0.18, 1.17 − 0.11 − 0.63, 0.41
Education − 0.01 − 0.07, 0.05 0.01 − 0.04, 0.06
Income 0.00 − 0.03, 0.04 − 0.00 − 0.03, 0.03
Insured (yes = 1) 0.29 − 0.01, 0.59 0.12 − 0.13, 0.35
Exemption state (yes = 1) − 0.14 − 0.31, 0.02 − 0.13 − 0.26, − 0.00
Respondent race/ethnicity
Black 0.09 − 0.22, 0.40 0.07 − 0.17, 0.31
Hispanic/Latino 0.27 − 0.08, 0.62 0.13 − 0.14, 0.40
Asian/Pac. Isl 0.50 0.17, 0.82 − 0.06 − 0.31, 0.19
Multiracial 0.15 − 0.25, 0.54 − 0.03 − 0.34, 0.27
Other/no answer − 0.11 − 0.65, 0.42 − 0.01 − 0.42, 0.41
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report that they followed their pediatrician’s advice. The 
delayed vaccination group, while more likely to report fol-
lowing their pediatrician’s advice than partial and never vac-
cination, were less likely to report following their pediatri-
cian’s advice than the complete vaccination group.

People often consult other important people in their lives 
aside from a physician to help them make health decisions 
(Brashers et al., 2002; Carlsson, 2000; Dutta-Bergman, 
2004; Kelly et al., 2010). The never vaccination group were 
more likely than the other three groups to report relying 
on family members and friends and sources of information 
about vaccines. The partial vaccination group also reported 
relying on friends for information more than the complete 
vaccination group. This finding indicates that family and 
friends become an important source of information for those 
people who are less likely to rely on the advice from their 
pediatrician.

Finally, partial and delayed vaccination groups both 
reported stronger adverse child reactions (fever, rash, crying, 
etc.) to a previous vaccine than complete vaccination. For 
partial vaccination, the expectation of such adverse reactions 
more strongly influenced their decisions about whether to 
vaccinate their child in the future. This finding indicates that 
there is some difference in the thought processes of partial 
and delayed vaccination groups when a child experiences an 
adverse reaction – people who delay vaccinations decide to 
still vaccinate completely (albeit on the delayed schedule) 
while people who partially vaccinate may view an adverse 
reaction as a reason to completely forego some vaccines. 
Future research should examine this aspect further to under-
stand what factors might drive some parents to delay versus 
forego future vaccines due to previous child responses.

Practical Implications

The results of this survey have implications for public health 
campaigns and healthcare practitioners. First, household 
income and insurance status were significantly associated 
with never vaccinating. This finding indicates that some 
systemic aspects to finances and insurance practices still 
may be causing a barrier for some people when it comes 
to following the vaccination schedule, either completely 
or even in part, despite programs and policies that already 
exist to ameliorate these issues. Some potential approaches 
to alleviate these issues could include practitioners offering 
payment plans for vaccinations, and both practitioners and 
public health campaigns informing parents about programs 
available to them such as the Vaccines for Children Program 
(National Center for Immunization & Respiratory Diseases, 
2016), or health centers and state health departments that use 
sliding scales for vaccination charges.

Second, public health campaigns should consider ways to 
harness the importance of family and friends as information 

sources about vaccines for those who did not vaccinate on 
the recommended schedule. For parents who are skeptical 
or leaning against vaccinations for their children, and who 
may seek advice from family and friends, a campaign to 
recruit and train people to talk to people in their lives who 
are vaccine-hesitant might be one effective way to encourage 
vaccine acceptance (e.g., a campaign based in two step flow 
theory, Katz, 1957; Soffer, 2021)).

Finally, previous child responses to vaccines mattered for 
the delayed and especially for partial vaccination groups. 
Both groups reported their child experienced adverse 
responses to a greater extent than did the complete vacci-
nation group. The responses included those described as 
“mild” by the CDC, such as crying, upset, fever, and rash 
(Prevention, 2019). Possibly, people who planned to follow 
the recommended schedule were more likely to interpret 
their child’s response as mild than those who were already 
vaccine-hesitant; however, the partial vaccination group 
reported that the anticipation of these responses reduced 
their intention to vaccinate their children in the future. 
Practitioners may wish to discuss more clearly with parents 
the kinds of child reactions that are considered normal and 
minor, and communicate that these reactions should not be 
considered a reason to forego vaccines in the future. That 
said, people in these groups may have actually experienced 
more extreme reactions in their children than those in the 
complete vaccination group.

Limitations

The present study was correlational in nature, meaning that 
causality cannot be established. While many of the questions 
imply temporal order (e.g., consulting a pediatrician before 
making decisions, previous child responses to vaccines), 
there could be unmeasured third variables influencing these 
relationships. We were also limited in our ability to con-
duct further analyses between and within race and ethnic-
ity groups due to small and unequal sample sizes for those 
groups, and therefore we cannot make claims as to what may 
be driving the racial differences found in this study. Future 
research should focus more specifically on these differences 
in vaccination intentions between different racial and ethnic 
identities, perhaps by oversampling, especially from groups 
that are traditionally underrepresented in health research. 
Future research should also consider qualitative approaches 
that can gather information about the lived experiences of 
individuals from marginalized groups in their own words 
(Carson et al., 2021). Finally, people who did not vaccinate 
on the standard schedule were more difficult to identify and 
recruit than were people who were complete vaccinators. 
Those who were willing to answer a survey about vaccina-
tion may systematically differ from those who were unwill-
ing to participate, particularly because previous research 
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suggests that never vaccinators tend to be skeptical of sci-
ence (Goldenberg, 2019). Future work should attempt to find 
other ways to sample these hesitant participants, such as 
through trusted community organizations and community 
leaders. It should be noted that these data were collected 
before the COVID-19 pandemic, during which vaccination 
debates have become more strongly polarized. It is possible 
that post-pandemic beliefs may have changed, and future 
research should replicate this work in the post-COVID era.

Conclusion

Vaccine acceptance is a critical public health issue; yet 
acceptance of the childhood vaccination schedule as rec-
ommended by the CDC has decreased in many areas of the 
United States (Dubé et al., 2013; Ventola, 2016). In addi-
tion, routine childhood immunizations decreased during the 
COVID-19 pandemic (Santoli, 2020). The results of the pre-
sent study suggest that demographics, sources of information 
about vaccines, and previous child responses to vaccines are 
all influential in determining whether a parent chooses no 
vaccinations, partial vaccinations, delayed vaccinations, or 
the complete recommended CDC schedule for their child. 
Public health stakeholders such as governmental organiza-
tions, pediatric and family medical care providers, and pub-
lic health organizations should consider these barriers and 
facilitators to encourage increased vaccination acceptance.
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