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ABSTRACT
To receive adequate protection against influenza, some children 6 months through 8 y old need two
doses of influenza vaccine in a given season. Currently, only half of those receiving the first dose receive
a second. Our objective was to assess vaccine hesitancy and influenza disease and vaccine knowledge,
attitudes, and beliefs among caregivers of children who received the first of their two needed doses. As
part of a national-randomized control trial of second dose text-message influenza vaccine reminders
(2017–2018 season), a telephone survey collected caregiver and index child demographic information.
Each child had received the first of two needed influenza vaccine doses. Caregivers completed
a measure of general vaccine hesitancy – the five-question Parent Attitudes About Childhood
Vaccines Survey Tool (PACV-5) – and questions about influenza infection and vaccine. We assessed
associations between participant demographic characteristics, vaccine hesitancy, and influenza beliefs
and calculated the standardized proportion of caregivers endorsing each outcome using logistic
regression. Analyses included responses from 256 participants from 36 primary care practices in 24
states. Some caregivers (11.7%) reported moderate/high vaccine hesitancy and many had mispercep-
tions about influenza disease and vaccine. In multivariable models, no single variable was consistently
associated with inaccurate knowledge, attitudes, and beliefs. These results demonstrate that caregivers
whose children received the first dose of influenza vaccine may still be vaccine hesitant and have
inaccurate influenza beliefs. Pediatricians should consider broadly addressing inaccurate beliefs and
promoting vaccination even after caregivers agree to the first dose.
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Introduction

Influenza infection in the United States annually results in high
morbidity, mortality, and cost burden from direct medical
expenses and days lost from work and school.1-3 The 2017–2018
influenza season alone accounted for estimated 48.8million symp-
tomatic illnesses, 959,000 hospitalizations, and 79,400 deaths.4

Young children are at higher risk for hospitalization and
severe influenza complications including pneumonia and neu-
rological outcomes like seizures and encephalopathy.5-11 They
are also a source of transmission to other household
members.5-12 The influenza vaccine can protect against influ-
enza infection and significantly reduce the risk of influenza-
associated hospitalizations and deaths in children.12-14

Children of 6 months through 8 y old, who were never
vaccinated against influenza before or who have previously
received only one dose of the influenza vaccine, need two
doses in a season, given at least 4 weeks apart, to receive

adequate protection.7,15-20 Only 40 to 60% of those who
receive the first dose get their second needed dose.21-23

According to the Center for Disease Control and
Prevention, less than half of children 6 months through 8
y old who needed two doses during the 2017–2018 influenza
season received both (6 to 23 months old: 47.2%, 2 to 4 years
old: 37.8%, and 5 to 8 years old: 33.5%).15,24

Caregiver vaccine hesitancy can contribute to childhood
influenza vaccine refusal, delayed vaccination, or missed vac-
cine doses.25-29 Limited information and misperceptions
about influenza severity among caregivers can also negatively
affect their confidence in childhood vaccine safety and reduce
influenza vaccine uptake.28,30 However, prior research has not
examined caregiver vaccine hesitancy and influenza knowl-
edge after caregivers have agreed to the first of the two
required influenza vaccine doses. It is important to examine
this question because many children do not receive two
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needed doses which put them at risk of potentially life-
threatening influenza disease.21-23 We aim to close this knowl-
edge gap and also investigate whether, in this subset of care-
givers, child and caregiver demographic characteristics are
associated with caregiver vaccine hesitancy and influenza dis-
ease and vaccine knowledge, attitudes, and beliefs.

Methods

Study design, setting, and population

As part of a National Institutes of Health (NIH) funded rando-
mized controlled trial of text-message vaccine reminders for
the second dose of influenza vaccine, “Flu2Text,” (2017–2018
season), caregiver-child dyads were recruited from 36 primary
care practices across 24 states. All sites belong to the American
Academy of Pediatrics (AAP) Pediatric Research in Office
Settings (PROS) primary care research network. All enrolled
caregivers had a child 6 months through 8 y old who received
the first dose of the influenza vaccine and needed a second dose,
spoke English or Spanish, and had a cell phone with a text
messaging plan. At enrollment, a questionnaire was verbally
administered over the phone. Institutional Review Boards of the
Children’s Hospital of Philadelphia (CHOP), Columbia
University, and the AAP approved this study.

Measures and analyses: vaccine hesitancy
Caregivers completed the PACV-5, a 5-item version of the vali-
dated 15-itemParent Attitudes About ChildhoodVaccines Survey
Tool.26,31,32 The PACV-5 has been used in prior studies.31,32 The
PACV-5 includes the following items: (1) “I trust the information
I receive about shots”; (2) “It is better for my child to develop
immunity by getting sick than to get a shot”; (3) “It is better for
children to get fewer shots at the same time”; (4) “Children get
more shots than are good for them”; (5) “Overall, how hesitant
about childhood shots would you consider yourself to be?”
Participants responded to PACV-5 items on a 5-point Likert
scale.32 Consistent with previous studies, we assigned a numeric
score of 0–2 to each item, with non-hesitant responses receiving
a score of 0, responses of “not sure” and “I don’t know” receiving
a score of 1, and hesitant responses receiving a score of 2 (Table
2).31,33 Responses from the five items were then summed with
scores ranging from 0 (non-hesitant) to 10 (most hesitant) per
person.31 We categorized PACV-5 total scores corresponding to
levels of hesitancy as low (0–4), moderate (5–6), and high (7–10).
For logistic regression analyses, we collapsed moderate and high
vaccine hesitancy groups into one category.32

Influenza disease and vaccine beliefs
Caregivers also responded to four items that captured their
knowledge, attitudes, and beliefs about influenza infection and
vaccine,measuredwith a 5-point Likert scale. Items and response
categories are shown in Table 3. We dichotomized responses to
these items into accurate and inaccurate beliefs. For the question
“Howwell do you think your childwill be protected if he/she only
gets one flu shot this season?”, responses “very unprotected,”
“somewhat unprotected,” and “somewhat protected” were con-
sidered accurate, as only two doses provided adequate protection
for this cohort.15,16,19 Responses “very protected” and “don’t

know” were coded as inaccurate beliefs.15,16,19 Parents were also
asked their level of agreement with the following statements:
“Children can die from the flu,” “The flu is just a bad cold,”
and “The flu shot can cause the flu.” The item “children can die
from the flu,”was reverse coded as “children cannot die from the
flu” for analyses in order tomatch the coding for other inaccurate
beliefs. After re-coding, and for all the remaining questions, the
only response considered accurate was “strongly disagree”. All
other responses (strongly agree, somewhat agree, somewhat dis-
agree, don’t know) were coded as inaccurate beliefs.

Demographic variables

Demographic information was self-reported by caregivers (age,
English proficiency, highest level of education, and relationship to
a child) and children (age, gender, ethnicity, race, health insur-
ance/coverage status, and caregiver-reported child health status).
Table 1 details how each variable was captured in caregiver
surveys.

Statistical analyses

Weperformed a series of separatemultivariable logistic regression
models to calculate standardized (adjusted) proportions and risk
differences of covariates associated with high/moderate vaccine
hesitancy and the four inaccurate influenza disease and vaccine
beliefs. All demographic variables were included as they were
a priori identified as having a potential impact on the outcomes.

Table 1. Participant demographic characteristics.

% a (N = 257)

Caregiver English Proficiency
Excellent English 91.8 (236)
Less Than Excellent 8.2 (21)

Caregiver Education
High School or Less 23.7 (61)
Some College or Above 76.3 (196)

Caregiver Age
<30 years old 32.3 (83)
30-39 59.9 (154)
40+ 7.8 (20)

Relationship to the Child
Mother 84.1 (216)
Other 16.0 (41)

Child Age
6–23 months 91.8 (236)
2–8 years 8.2 (21)

Child Gender
Male 52.1 (134)
Female 47.9 (123)

Child Insurance Type
Public Insurance/No Insurance b 30.4 (78)
Commercial c 69.7 (179)

Child Race
White 70.0 (180)
Black 18.3 (47)
Asian 7.0 (18)
Other 4.7 (12)

Child Ethnicity
Hispanic/Latino/Spanish 16.0 (41)
Non- Hispanic/Latino/Spanish 84.1 (216)

Child Health
Excellent 79.8 (205)
Less Than Excellent 20.2 (52)

aAll percentages were rounded up. Due to rounding, the total percentages may
not equal 100%.

b3 participants had no insurance and were categorized into Public Insurance/No
Insurance.

c3 participants had Tricare insurance and were categorized into Commercial.
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Among 257 enrolled participants, only one was excluded from
multivariable logistic regression analyses due to missing data,
leaving a final sample of 256 participants. All statistical analyses
were conducted using Stata 15.1 (StataCorp, College Station, TX,
2018).

To arrive at adjusted estimates of the association of variable
level (e.g., male sex) and outcome on the probability rather than
the odds scale, we implemented marginal standardization (“mar-
gins” commands in Stata).34 We then estimated differences in
response probabilities by variable levels. Owing to the sparse
nature of the data (small cells counts), we estimated 95% con-
fidence intervals using the percentile approach to bootstrap resam-
pling. Thismethod of estimating confidence bounds permitted the
use of logistic regression to express effect estimates and their
uncertainty on the probability (or absolute percent) scale. This
bootstrap resampling process accounted for the clustering of
responses by practice site. Our reporting conventions follow the
guidelines announced by the American Statistical Associations.35

Results

Caregiver and child demographic characteristics

Of the full sample of 257 caregivers, all (100%) completed
a telephone demographic survey. The majority of participants
were 30 to 39 years old (59.9%), completed at least some college
(76.3%), were of excellent English proficiency (91.8%), and were
mothers of the index child (84.1%) (Table 1).Most childrenwere 6
to 23 months old (91.8%), White (70%), of non-Hispanic, Latino
or Spanish origin (84.1%), covered by commercial insurance
(69.7%), and were reported to be in excellent health (79.8%).

Caregiver vaccine hesitancy

Although they had already agreed for their child to receive the first
dose of influenza vaccine, according to the PACV-5 8.2% (N = 21)
of caregivers reported moderate vaccine hesitancy (general, not
specific to influenza vaccine) and 3.5% (N = 9) had high general

Table 2. Response distribution and score assignment (0–2) to a measure of caregiver vaccine hesitancy: PACV-5 survey tool.

PACV-5 Survey Items PACV-5 Responses % (n) a (total N=256)

Strongly Agree
(Score 0)

Somewhat
Agree

(Score 0)

Not Sure/I don’t
Know

(Score 1)

Somewhat
Disagree
(Score 2)

Strongly
Disagree
(Score 2)

1. I trust the information I receive about shots 70.7% (181) 23.8% (61) 4.7% (12) 0.39% (1) 0.39% (1)

Strongly Agree
(Score 2)

Somewhat
Agree

(Score 2)

Not Sure/I don’t
Know

(Score 1)

Somewhat
Disagree
(Score 0)

Strongly
Disagree
(Score 0)

2. It is better for my child to develop immunity by getting sick than
to get a shot

3.1% (8) 5.5% (14) 14.1% (36) 33.2% (85) 44.1% (113)

3. It is better for children to get fewer shots at the same time 10.2% (26) 25.4% (65) 27.7% (71) 25.4 (65) 11.3% (29)

4. Children get more shots than are good for them 9.4% (24) 17.6% (45) 11.3% (29) 34.8% (89) 27% (69)

Not at All
Hesitant
(Score 0)

Not Too
Hesitant
(Score 0)

Not Sure/I don’t
Know

(Score 1)

Somewhat
Hesitant
(Score 2)

Very Hesitant
(Score 2)

5. Overall, how hesitant about childhood shots would you consider
yourself to be?

58.6% (150) 27.3% (70) 4.7% (12) 7.4% (19) 2% (5)

aDue to rounding, the total percentages may not equal 100%.

Table 3. Caregiver knowledge, attitudes, and beliefs about influenza disease and vaccine.

Survey Items

Knowledge, Attitudes and Beliefs Responses % (n) a (total N=256)

Inaccurate Accurate

Very
Protected Don’t Know

Total (all 2
categories
combined)

Somewhat
Protected

Somewhat
Unprotected

Very
Unprotected

How well do you think your child will be protected if he/she
only gets one flu shot this season?

12.1%
(31)

3.1% (8) 15.2% (39) 48.8% (125) 29.7% (76) 6.3% (16)

Inaccurate Accurate
Strongly
Agree

Somewhat
Agree

Somewhat
Disagree

Don’t Know Total (all 4
categories
combined)

Strongly
Disagree

The flu shot can cause the flu 4.3% (11) 24.6% (63) 26.6% (68) 1.6% (4) 57.0% (146) 43% (110)
The flu is just a bad cold. 7% (18) 12.1% (31) 20.3% (52) 0.8% (2) 40.2% (103) 59.8% (153)
Children cannot die from the flu b 5.5% (14) 5.5% (14) 19.9% (51) 1.2% (3) 32.0% (82) 68% (174)

aAll percentages were rounded up. Due to rounding, the total percentages may not equal 100%.
bThe original statement was “Children can die from the flu.” It was reversely coded to “children cannot die from the flu” to match other inaccurate beliefs. After re-
coding, the only response considered accurate was “strongly disagree”. All other responses (strongly agree, somewhat agree, somewhat disagree, & don’t know)
were summarized under inaccurate beliefs.
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vaccine hesitancy (Table 4). In a multivariable model, caregiver
lower English proficiency was an important predictor of moder-
ate/high vaccine hesitancy (lower English proficiency-
standardized risk difference = 19.0% points, 95% confidence inter-
val = 5.5% to 48.3) (Table 5). Nearly a third (28.5%) of caregivers
with limited English proficiency were vaccine hesitant compared
to 9.6% of those who reported themselves to be fluent speakers.

Caregiver beliefs about influenza disease and vaccine

A high proportion of caregivers reported the following beliefs
about influenza disease and vaccination (Table 3): “the flu shot
can cause the flu” (57.0%); “the flu is just a bad cold” (40.2%);
and, children cannot “die from the flu” (32.0%). About 15.2%
of caregivers did not know their child will not be very well
protected with “only one flu shot this season” (Table 3). In
multivariable models, although certain child and caregiver
demographic characteristics had an association with general
vaccine hesitancy and inaccurate knowledge, attitudes, or
beliefs about influenza disease and vaccine, no single variable
was consistently associated with these outcomes (Table 5).

Discussion

In this study, we found that approximately 1 in 10 parents who
agreed to the first dose of influenza vaccine for their child had
moderate to high general vaccine hesitancy. Vaccine hesitancy
has been documented as a barrier to complete childhood vac-
cination and may represent a serious public health threat.36-38

It is important to note that even if caregivers are not hesitant
per the PACV-5 results, they may still express hesitancy about
influenza vaccines, as this tool was not adapted specifically for
influenza vaccines. In addition, even after agreeing to vaccinate
their child with the first dose of influenza vaccine, many
parents still reported inaccurate knowledge, attitudes, or beliefs
about influenza vaccination and infection. Although knowl-
edge, attitudes, and beliefs are likely important, other factors
such as convenience (time and ability to schedule a follow-up
appointment) may also influence a caregiver’s decision to ulti-
mately receive the second influenza vaccine dose.

While there is an increasing number of studies on influenza
vaccine attitudes, knowledge, and beliefs among the general
public, parents of children 6 to 59 months are not as well
studied.38 We also lack studies that examine caregiver beliefs

after the receipt of the first of two required doses of influenza
vaccine. The study cohort is distinct in that caregivers have
already accepted the influenza vaccine; thus, the findings should
be considered in this context. One of the concerning findings of
our study was that 12.1% of the caregivers enrolled in a study of
text-message reminders for the second dose of influenza vaccine
thought their child will be “very protected” with “only one flu
shot” this season and 3.1% did not know the answer to this
question. These results underscore the importance of explaining
the need to return for the second influenza dose to all families.

Several previous studies provide context for our results. In
an Italian study that used the 15-item PACV, 7.7% of parents
of kindergartners aged 1 to 5 y were vaccine hesitant.39 Another
non-U.S.-based study used the 15-item PACV among multi-
ethnic Malaysian parents and found 11.6% of parents were
vaccine hesitant. These findings are consistent with the level
of caregiver vaccine hesitancy found in our population (11.7%).
Similar general vaccine hesitancy levels (8.9%) were found
among caregivers of infants who are 2 weeks old in a private
urban pediatric office in Tennessee,40 and in a study of primar-
ily Latino patients, the PACV-5 indicated that 14.5% of respon-
dents had moderate to high hesitancy.32

Determinants of vaccine hesitancy have been previously
examined, including psychological, physical, contextual, and
sociodemographic; however, the results were mixed.38,39,41,42

We focused on sociodemographic characteristics, and
although the number of participants with lower English pro-
ficiency was small, we found that caregiver limited English
proficiency was associated with moderate/high vaccine hesi-
tancy. Caregiver limited English proficiency may represent
larger issues of language barriers or low health literacy imped-
ing understanding of vaccine-related information.43-45

Despite increased public health efforts to promote accurate
information about vaccination, myths about influenza disease
and vaccine among caregivers remain common.46-53 While prior
research focused on influenza knowledge in targeted populations,
such as caregivers of children with chronic conditions, little is
known about caregiver knowledge, attitudes, and beliefs about
influenza disease and influenza vaccine after the receipt of the first
of the two required influenza vaccine doses in a season.49,50

Perceptions about the severity of influenza disease can influence
the intent to vaccinate.51,53 In our study, a third of caregivers
believed that children “cannot die from the flu,” and almost half
thought that “the flu is just a bad cold,” suggesting that not all
caregivers were aware of the seriousness of influenza infection. In
a study of caregivers of children 6 to 23months, 7.2% of caregivers
reported “flu is not serious” as the primary driver of the decision
not to have their child receive the influenza vaccine.46 This num-
ber may be lower than what was found in our study since it
reflected the proportion of parents for whom that was their
primary concern – not one of the several concerns as in our study.

Prior studies have also examined the question of whether
caregivers believe that influenza vaccine causes disease. In
a study of English-speaking caregivers of children 6 to 23
months, 49% of participants believed that the vaccine could
cause influenza disease and for 20% it was the primary con-
cern for influenza vaccination.46 Fitch & Racine have exam-
ined the belief that the influenza vaccine could itself make
a child sick in a racially diverse group of inner-city caregivers

Table 4. Caregiver vaccine hesitancy: PACV-5 score distribution and categorization.

PACV-5
Score

Responses % (n)a

(total N=256)
PACV-5 Vaccine

Hesitancy Category

PACV-5 Vaccine
Hesitancy Category

Combined

0 22.7% (58)

Low:
88.3% (226)

Low:
88.3% (226)

1 16.8% (43)
2 22.7% (58)
3 14.5% (37)
4 11.7% (30)
5 3.5% (9) Moderate:

8.2% (21)
Moderate/High:

11.7% (30)

6 4.7% (12)
7 1.6% (4)

High:
3.5% (9)

8 1.6% (4)
9 0.4% (1)
10 0

aDue to rounding, the total percentages may not equal 100%.
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and found that 48% of the participants thought it was true.47

In our sample, the belief “influenza vaccine can cause influ-
enza” was similarly common, even in a population that had
accepted the first of the two vaccine doses for the season. In
our study, no demographic variable was consistently asso-
ciated with inaccurate knowledge, attitudes, and beliefs
about influenza vaccine and disease. Other studies had similar
findings and came to the conclusion that erroneous beliefs
should be addressed for all families, regardless of specific
caregiver and child sociodemographic characteristics.46,47

Given that general vaccine hesitancy and inaccurate
beliefs about influenza persist even in the cohort of care-
givers that already accepted the first dose of influenza vacci-
nation, mitigation strategies are warranted. A systematic
review of strategies to address vaccine hesitancy revealed
that there is no single intervention strategy that would best
combat vaccine hesitancy.54,55 Rather, multicomponent
interventions tailored to a specific population and reasons
for vaccine hesitancy are most effective.54,55 Pediatricians
and other health-care professionals are among the most
trusted sources of health-care information for parents,
affording them opportunities to address vaccine hesitancy
early and often and to provide accurate information about
the influenza vaccine.51,56,57 In our cohort, caregivers
accepted the first dose of the influenza vaccine despite hav-
ing a high prevalence of misperceptions about influenza.
This suggested that caregiver trust may outweigh other fac-
tors in acceptance of the first dose of influenza vaccine.
Decision-drivers for accepting the first dose of influenza
vaccine in the presence of vaccine hesitancy and inaccurate
beliefs should be examined in future studies. Future analyses
from the original study may also provide insights on the
impact of hesitancy and beliefs on actual receipt of
the second influenza vaccine dose. Additionally, specific
provider-parent communication strategies need to be further
investigated. Nyhan & Reifler found that while correcting
a myth that “flu vaccine can cause flu” reduced the belief in
this myth, it also reduced vaccination intent among those
with higher levels of vaccine hesitancy.58 A pediatric clinical
study in New York City among parents of children 6 months
and older found that providing educational handouts about
the influenza vaccine and disease in the waiting room before
the visit increased child influenza vaccine receipt by the end
of the season.32 Other studies, focused on patient-provider
communication strategies, suggest that starting parental vac-
cine education early on, building trust, and addressing ques-
tions about vaccines with scientific facts and personal stories
can reduce vaccine hesitancy.32,46,57

Limitations

This was a cross-sectional study with a modest sample size, so
all associations should be interpreted with caution and be
confirmed by larger cohort studies. This study included only
caregivers who already accepted the first of the two needed
doses of influenza vaccine for their children, potentially not
capturing the most vaccine-hesitant caregivers. We measured
general vaccine hesitancy but did not measure hesitancy

specific to influenza vaccine. We also did not ask caregivers
about potential motivators for influenza vaccination. All survey
items, including those addressing demographics, vaccine hesi-
tancy, and influenza knowledge, attitudes, and beliefs were self-
reported by study participants. The convenience sample of
participants was collected from a diverse group of primary
care pediatric practices from around the US, but we are unable
to assess the representativeness of their responses compared to
the larger U.S. population. Caregiver participation was volun-
tary and all practices self-selected to participate in a larger trial
of text-message reminders for the second dose of influenza
vaccine. Parents who refused an initial dose or did not partici-
pate in the study are not represented. Additionally, all care-
givers were identified as eligible during their child’s health
supervision visit, and those with barriers to scheduling/attend-
ing an appointment were not included in this study.

Conclusions

Even caregivers whose children receive the first dose of influenza
vaccine may be vaccine hesitant and have misperceptions about
influenza vaccine and disease. Since no single variable was con-
sistently associated with influenza disease and vaccine knowl-
edge, attitudes, and beliefs across all outcomes, pediatricians and
other health-care professionals may benefit from the awareness
that hesitancy can persist even after caregivers agree to the first
dose. It also may be helpful to broadly address misperceptions
and promote vaccination regardless of previous doses. Future
studies should examine interventions that can help mitigate
caregiver vaccine hesitancy and inaccurate influenza beliefs
even after caregivers agree to the first dose.
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