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Background and objectives: Influenza poses a public health threat for children and adults. The CDC recom-
mends annual influenza vaccination for children <18 years, yet vaccine uptake remains low for children
(57.9%) and adults (37.1%). Given that parental decision-making is key in childhood vaccine uptake, there
is a critical need to understand vaccine hesitancy among parents who decide not to vaccinate their chil-
dren. This study aims to explore predictors of children’s influenza vaccine status given parental vaccina-
tion status and examine the factors that contribute to concordance or discordance between parental and
children’s vaccine uptake.
Methods: Classification and regression tree (CART) analyses were used to identify drivers of parental
decisions to vaccinate their children against influenza. Hierarchy and interactions of these variables in
predicting children’s vaccination status were explored.
Results: From a nationally representative sample of non-Hispanic Black and White parents who com-
pleted an online survey (n = 328), the main factors influencing parents’ decisions to vaccinate their chil-
dren were vaccine behavior following physician recommendation, knowledge of influenza
recommendations for children, influenza vaccine confidence and disease risk. Among unvaccinated par-
ents, the greatest concordance was observed among parents who usually do not get vaccinated following
physician recommendation and had lower knowledge of recommendations for influenza vaccination for
children. The greatest discordance was observed among unvaccinated parents who had lower hesitancy
about recommended vaccines.
Conclusions: Understanding drivers of parental decisions to vaccinate themselves and their children can
provide insights on health communication and provider approaches to increase influenza vaccine cover-
age and prevent influenza related mortality.

� 2019 Elsevier Ltd. All rights reserved.
1. Introduction

Influenza poses a significant threat to children’s health [1]. Dur-
ing the 2017–2018 influenza season, 187 pediatric deaths were
reported (74% of whom were not vaccinated) [2]. The Centers for
Disease Control and Prevention (CDC) recommends annual influ-
enza vaccination for all children aged 6 months to 18 years as an
effective preventive strategy, yet vaccine uptake remains low for
children (57.9%) [3] and adults (37.1%). As parental acceptance of
influenza vaccination for their children is critical to prevent
influenza-related morbidity and mortality, it is necessary to under-
stand what factors may influence parental vaccine decision-
making.

Previous research has explored multifaceted factors that influ-
enced parental hesitancy about the influenza vaccine for their chil-
dren [4,5] such as reduced perceived susceptibility to influenza,
and concerns of vaccine safety and efficacy [6–12]. For some par-
ents, vaccination risks outweighed the little perceived benefit of
vaccination, reflecting the influence of omission bias [13], the belief
vaccine
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that harm from inaction (not receiving the influenza vaccine, risk-
ing influenza) is preferred over harm from action (the influenza
vaccine resulting in adverse effects). Additional barriers encompass
the belief that there was an overabundance of vaccines for child-
hood immunization schedules [14] and preferences for naturally-
acquired immunity [15], potentially leading parents to seek out
the use of complementary and alternative medicine (CAM) such
as herbal remedies and vitamin supplements [16,17]. Broader
external influences included logistical barriers (e.g. lack of time,
access, convenience) [22], healthcare providers (HCP), institutional
trust, and the media (e.g. television, social media) [13,18]. Parents
who did not receive physician recommendations or had lower trust
in healthcare providers reported lower vaccine uptake [19]. Also
contributing to the loss of trust was negative media coverage, such
as vaccine linkage with illness and deleterious side effects (e.g.,
Guillain-Barré syndrome), leading some parents be skeptical of
the benefits of vaccination [20,21].

Research gaps remain on parents’ decision making related to
vaccinating themselves and their children. In a nationally-
representative survey with 500 parents, Flood et al. (2010) exam-
ined factors influencing parents’ decisions regarding influenza vac-
cination for their children. Parents were asked to measure the
degree to which they agreed with statements related to vaccina-
tion, elaborating on motivations and barriers that supported their
choices. A high likelihood of vaccination was associated with a
greater perceived risk of influenza and lower concerns regarding
vaccine efficacy and side effects [23]. Thus, increasing perceived
risk of influenza while mitigating barriers to receiving the vaccine
may contribute to increased influenza vaccine uptake among par-
ents and their children. Tang et al. (2016) recruited 245 parents
who responded to hypothetical scenarios describing fatal influenza
strains and indicated whether they would accept an influenza vac-
cine, which carried a small risk of death, for themselves or on
behalf of their child. Parents were more likely to vaccinate their
children than themselves [24], suggesting differences in perceived
risk to their children vs. themselves when deciding to adopt health
behaviors, consistent with previous research [25].

Given that parental decision-making is key in childhood vacci-
nation uptake, there is a critical need to understand reasons why
parents fail to vaccinate their children. To date, no studies have
examined the relation between parental decisions to vaccinate
their children and their own vaccination status using classification
and regression tree (CART) analyses. Classification trees are useful
in assessing the potentially complex interactions among the multi-
tude of variables that may influence vaccine decision-making,
which may be difficult to capture adequately with logistic regres-
sions. Moreover, trees provide a visual profile of these potential
drivers of influenza vaccination for children given parental vacci-
nation status. Understanding the factors that influence parents’
decisions to vaccinate their children could provide insight for pro-
vider approaches to increase influenza vaccination. Therefore, this
study aims to (1) explore predictors of children’s influenza vaccine
status given parental vaccination status and (2) examine the fac-
tors that contribute to concordance or discordance between paren-
tal and children’s vaccine receipt.
2. Methods

2.1. Study population and data collection

Data were collected in a national survey, administered online
from March to April 2015. We contracted with The GfK Group,
which utilized its KnowledgePanel, a probability-based web panel
representative of the non-Hispanic Blacks and Whites in the US.
The purpose of inclusion of these two groups in our overall study
Please cite this article as: Y. Lama, G. R. Hancock, V. S. Freimuth et al., Using clas
decisions, Vaccine, https://doi.org/10.1016/j.vaccine.2019.11.039
was specifically to examine significant and persistent disparities
between Black and White adults, and secondly, to enable us to
have adequate sample sizes to allow for within-group analyses.
The final sample consisted of 819 non-Hispanic Black and 838
non-Hispanic White, non-institutionalized adults > 18 years old.
Participants received $5 cash equivalent incentive upon survey
completion. Survey items were informed by extensive qualitative
research [26]. All materials and procedures were approved by the
institutional review board at the University of Maryland.

2.2. Measures

Survey items assessed vaccine behavior among parents and
their children, and both influenza specific and general vaccine con-
structs such as general vaccine hesitancy [48], general trust in vac-
cines, perceived risk of the disease and risk of vaccine side effects,
influenza knowledge, knowledge of recommendations for the
influenza vaccine, and the importance of doctor recommendation
of vaccination in general [26]. The 3 C’s of complacency (perceived
necessity and importance of the influenza vaccine), confidence
(perceived influenza vaccine safety and effectiveness), and conve-
nience (perceived convenience and affordability of influenza vac-
cine) were also included [47,48]. Table 1 includes detailed
descriptions of measures and corresponding reliability and
response scales.

2.3. Statistical analysis

Analyses were restricted to parents who reported their chil-
dren’s vaccination status (n = 328). To determine which sociode-
mographic and vaccine-related variables were most predictive of
parents’ decision to vaccinate their children against influenza, we
applied classification and regression tree (CART) analysis [27], both
for vaccinated and non-vaccinated parents. The CART approach,
also known as recursive partitioning [28], divides the entire sample
(the initial parent node) into smaller, homogeneous groups (child
nodes) based on the dependent variable. This approach identifies
the predictor variable that best splits data into homogeneous sub-
groups most relevant to the outcome of interest (child vaccination
status) at each partition. This process is repeated until the sample
cannot be further divided into homogenous groups or the number
of pre-determined partitions are reached (i.e., using stopping rules
or pruning), resulting in a classification tree, also known as a decision
tree. Each node (data subset resulting from a split) corresponds to a
set of decisions related to the outcome variable.

CART analysis was conducted using SPSS (version 25.0) soft-
ware (IBM, Chicago, IL). The Gini impurity function was used for
the categorical outcome variable (children’s receipt of influenza
vaccination), selecting the split that has the largest difference
between the impurity (variability in the dependent variable) of
the overall sample and a weighted average of the impurity of the
subgroups [28]. The overall sample splits into subgroups that are
statistically significantly purer (i.e., more homogeneous) and more
relevant in terms of the outcome variable. The splitting of the sam-
ple is based on variable responses; data are split by optimum cut
points for continuous variables (e.g., risk of disease) and by cate-
gories for categorical variables (e.g., race/ethnicity). Stopping rules
and pruning techniques were employed to grow the decision tree
to an appropriate and manageable size, as used in other studies
[28,29]. We defined the minimum number of individuals in the
subgroup nodes to be 5% of the entire sample to avoid unstable
group sizes that are too small to be interpretable. Pruning was used
to ensure that remaining nodes are statistically meaningful and
interpretable by controlling the size of the final tree. Large trees
with multiple nodes but small subgroup sizes due to overfitting
tend to be less generalizable and lose predictive power [30]. To
sification and regression tree analysis to explore parental influenza vaccine
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Table 1
Survey measures.

Variable Type of scale
and number of
items

Cronbach’s
alpha

Question Response categories

Independent variables
Hesitancy about recommended

vaccines48
1 – If your doctor recommends a vaccine for you, do you usually get

it?
No, I don’t take any
vaccines (1) – Yes, always
(3)

Importance of doctor
recommendation of influenza
vaccine

1 – How important are the following in determining whether or not
you get a flu vaccination: What my healthcare provider
recommends?

Not at all important (1) –
Extremely important (4)

Hesitancy on intent to get
recommended vaccines

1 – For any of these vaccines that you haven’t taken, if your doctor
recommended it for you tomorrow, how likely would you be to
get it?

Not at all likely (1) –
Certain I would (4)

Trust in doctor 1 – How much do you trust your own personal doctor when it
comes to flu vaccines?

Not at all (1) – Completely
(5)

Trust in Influenza vaccine 1 – Overall, how much do you trust the flu vaccine? Not at all (1) – Completely
(5)

Trust in vaccines 1 – In general, how much do you trust vaccines? Not at all (1) – Completely
(5)

Vaccine hesitancy 1 – Overall, how hesitant are you about getting vaccinations? Not at all hesitant (1) –
Very hesitant (4)

Influenza knowledge Count of #
true–false
statements
correct (7)

– 1. The flu vaccine helps stimulate a natural immune
response?
2. A flu vaccine will protect you from the flu for many years?
3. The flu vaccine does not include all the types of flu
circulating in the US this year?
4. Flu vaccines must be tested and approved every year?
5. Flu vaccines change every year because the type of flu virus
change all the time?
6. Even if the flu vaccine does not contain all types of virus
going around, it can still help reduce the seriousness and length
of time I am sick if I get the flu?
7. The flu vaccine this year is less effective than most years?

True or false

Knowledge of influenza vaccine
recommendations (children under
18 years old)

Count of #
correct
statements (3)

– Based on what you have heard, which of the following groups
should get a flu vaccination?

Have not heard/Not sure
(0) – Should get the
vaccine (1)

Knowledge of influenza vaccine
recommendations (adults over
18 years old)

1 – Based on what you have heard, which of the following groups
should get a flu vaccination?

Should get the vaccine (1)
– Have not heard/Not sure
(3)

Risk of disease Mean of 4 items 0.836 1. How likely are you to get the flu?
2. How severe do you think the flu would be?
3. How much would you worry about the flu?
4. How much regret do you think you would feel if you did get
the flu?

Not at all (0) – A great deal
(3)

Vaccine risk Mean of 4 items 0.842 1. How likely are you to have side effects of the vaccine?
2. How severe do you think the side effects would be?
3. How much would you worry about side effects?
4. How much regret do you think you would feel if you did have
side effects?

Not at all (0) – A great deal
(3)

Influenza vaccine complacency
(necessity and importance)

Mean of 2 items 0.918 1. Thinking specifically about the flu vaccine, do you think the
flu vaccine is necessary?
2. Thinking specifically about the flu vaccine, do you think the
flu vaccine is important?

Not at all (1) – Very much
(4)

Influenza vaccine confidence (safety
and effectiveness)

Mean of 2 items 0.875 1. Thinking specifically about the flu vaccine, do you think the
flu vaccine is safe?
2. Thinking specifically about the flu vaccine, do you think the
flu vaccine is effective?

Not at all (1) – Very much
(4)

Influenza vaccine convenience
(affordability and convenience)

Mean of 2 items 0.598 1. Thinking specifically about the flu vaccine, do you think the
flu vaccine is convenient?
2. Thinking specifically about the flu vaccine, do you think the
flu vaccine is affordable?

Not at all (1) – Very much
(4)

Parental vaccination status 1 – Did you get a flu vaccine this season? No or Yes (0 or 1)
Outcome variable
Children vaccination status 1 – Did you get some, all, or none of your kids vaccinated for flu this

season?
No or Yes all/some (0 or 1)
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avoid such over-fitting, but also avoid underfitting (i.e., growing
too small of a tree and losing relations between predictors and
the outcome variable), the typical pruning criterion of one stan-
dard error (SE) was employed [27,28].

Two separate trees were developed to profile parents’ decision
whether to vaccinate their children against influenza, one tree for
Please cite this article as: Y. Lama, G. R. Hancock, V. S. Freimuth et al., Using clas
decisions, Vaccine, https://doi.org/10.1016/j.vaccine.2019.11.039
parents who vaccinated themselves and one for parents who did
not vaccinate themselves. Both trees incorporated sociodemo-
graphic factors and vaccine-related measures to determine the best
combination of contributing factors to concordance or discordance
regarding parental vaccination decisions for themselves and their
children.
sification and regression tree analysis to explore parental influenza vaccine
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3. Results

Of the 328 parents, 61.6% (n = 202) had received the influenza
vaccine and 38.4% (n = 126) had not (Table 2). Among parents,
32.6% had vaccinated both themselves and their children, 34.8%
had not vaccinated either themselves or their children, 26.8% had
vaccinated their children but not themselves, and 5.8% vaccinated
themselves but not their children. Pruned results are shown within
the larger unpruned trees (Fig. 1 for unvaccinated parents; Fig. 2
for vaccinated parents). Because the larger unpruned results are
generally less stable and generalizable, they will be treated as
exploratory and potentially suggestive.
3.1. Unvaccinated parents

Among the 202 unvaccinated parents, 43.6% (n = 88) of parents
had some or all children vaccinated, while 56.4% (n = 114) did not
have any children receive the influenza vaccine. After pruning the
unvaccinated parents’ tree by one SE (Fig. 1), the primary deciding
factor for children’s vaccination status was parents’ hesitancy
about accepting recommended vaccines in general. Parents who
rarely followed doctor recommendations to vaccinate themselves
were less likely to vaccinate their children (30.8%), compared to
parents who always get vaccinated following a doctor’s recom-
mendation (66.7%). Among the former subgroup, parents with a
lower knowledge score of influenza vaccine recommendations
(scale response of 1) were less likely to have their children vacci-
nated (15.1%) compared to parents with a higher score (a scale
response of 2 or 3). Within these parents with higher knowledge
of influenza vaccine recommendations for children, those with a
greater perceived disease risk had a higher likelihood of vaccinat-
ing their children (64.9%) compared to those with a lower per-
ceived disease risk (25.0%).
Table 2
Sample demographics and flu vaccination behavior.

Vaccinated parents
(n = 126)

Unvaccinated parents
(n = 202)

Children vaccination status
Some/all children received

flu vaccination
84.9% 43.6%

Children did not receive flu
vaccination

15.1% 56.4%

Sex
Female 59.5% 58.4%
Male 40.5% 41.6%

Age
18–29 16.7% 20.3%
30–44 53.2% 55.0%
45–59 25.4% 21.8%
60+ 4.8% 3.0%

Race/ethnicity
Non-Hispanic Black 51.6% 57.4%
Non-Hispanic White 48.4% 42.6%

Education
Less than high school 10.3% 5.9%
High school 19.8% 27.7%
Some college 31.0% 31.7%
Bachelor’s degree or higher 38.9% 34.7%

Income
$24,999 or less 22.2% 25.7%
$25,000 to $49,999 18.3% 20.3%
$50,000 to $74,999 19.8% 18.8%
$75,000 and above 39.7% 35.1%

Health Insurance coverage
Covered 87.3% 82.2%
Not covered/unsure 11.1% 16.3%

Please cite this article as: Y. Lama, G. R. Hancock, V. S. Freimuth et al., Using clas
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In Fig. 1, the unpruned results, which are exploratory and
should be interpreted accordingly, included influenza vaccine con-
fidence, risk of disease, and race. Among parents who rarely get
vaccinated following doctor recommendations, but have higher
knowledge of influenza vaccine recommendations for children,
parents with an even lower perceived risk of disease were more
likely to have their children vaccinated (50.0%) compared to those
with greater perceived disease risk scores (100%). Note, however,
that the subgroup size becomes very small (n = 10) for both
groups; therefore, results need to be interpreted with caution.
Groups did not split further for pruned results.

Unpruned results indicated that among parents who always get
vaccinated after receiving a physician recommendation for vacci-
nes in general, higher influenza vaccine confidence corresponded
with a higher likelihood of vaccinating their children. Among par-
ents with lower influenza vaccine confidence, Black parents were
more likely to vaccinate their children compared to White parents.
However, these unpruned findings are less generalizable and pro-
vides less predictive accuracy compared to pruned results above.

3.2. Vaccinated parents

In Fig. 2, vaccinated parents were found to be a homogenous
group, with no major factors found to statistically significantly
contribute to children’s vaccination status. Of these parents,
84.9% (n = 107) had some or all children receive the influenza vac-
cine, while 15.1% (n = 10) did not have any children receive the
influenza vaccine ─ indicating a high level of concordance
between parental decisions to vaccinate themselves and their
children.

The unpruned results, while less stable, provide exploratory
variables that may contribute to decision-making about children’s
vaccination uptake. Parents that perceived the influenza vaccine as
less necessary or effective (i.e. were more complacent) and were
more hesitant on their intent to get recommended vaccines in gen-
eral were less likely to have their children vaccinated. Lower influ-
enza complacency and higher levels of knowledge of influenza
vaccine recommendations for children were associated with
greater rates of childhood vaccination. Surprisingly, parents with
lower trust in vaccines in general were more likely to vaccinate
their children compared to those with higher levels of general vac-
cine trust. These findings potentially indicate salient factors that
may contribute to vaccination decisions for children. However,
given the decreased predictive accuracy of unpruned trees, these
results are exploratory in nature and need to be interpreted as
such.

3.3. Contributing factors of concordance or discordance among
unvaccinated parents

Among unvaccinated parents in the pruned results (Fig. 1), the
greatest concordance (parents and children who were both unvac-
cinated) was observed among parents who usually do not get vac-
cinated following physician recommendation of vaccines in
general and had lower knowledge of recommendation of influenza
vaccination for children, (84.9% of unvaccinated children). The
greatest discordance (unvaccinated parents whose children
received the influenza vaccine) was observed among a subgroup
of parents who always received vaccination following physician
recommendations of general vaccines. Higher levels of discordance
were also observed among a subset of parents who usually do not
get vaccinated following physician recommendation of general
vaccines but had greater knowledge of recommendation of influ-
enza vaccination for children, and greater perceived risk of disease.

Similarly, unpruned results suggest higher levels of concor-
dance among parents who usually do not get vaccinated following
sification and regression tree analysis to explore parental influenza vaccine
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Fig. 1. Unpruned and pruned classification tree for children’s vaccination receipt among unvaccinated parents. aUnpruned results indicate findings that have not been
subjected to the stopping rule of one standard error.
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physician recommendation, had lower knowledge of influenza vac-
cine recommendations and had a lower perception of disease risk.
Factors that contributed to discordance were observed among par-
ents who always received vaccination following physician recom-
mendations and had higher influenza vaccine confidence.

3.4. Contributing factors of concordance or discordance among
vaccinated parents

Upon pruning, the effect of major factors that contributed to
parental decision making for children vaccination among vacci-
nated parents were attenuated (Fig. 2). Exploratory observations
in the unpruned trees suggest that among vaccinated parents, less
Please cite this article as: Y. Lama, G. R. Hancock, V. S. Freimuth et al., Using clas
decisions, Vaccine, https://doi.org/10.1016/j.vaccine.2019.11.039
complacent parents with greater knowledge of children’s influenza
vaccine recommendations were more likely to have concordance
with vaccinating their children. Factors that contributed to discor-
dance (i.e. vaccinated parents who were less likely to have their
children vaccinated) were higher influenza complacency, previous
general vaccination behavior following physician recommenda-
tion, and counterintuitively, greater trust in vaccines in general.

4. Discussion

This study is the first to use classification trees to identify dri-
vers of parental decisions to vaccinate their children against
influenza. For unvaccinated parents, the main factors influencing
sification and regression tree analysis to explore parental influenza vaccine
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Fig. 2. Unpruned and pruned classification tree for children’s vaccination receipt among vaccinated parents. aUnpruned results indicate findings that have not been subjected
to the stopping rule of one standard error.
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parents’ decisions to vaccinate their children were hesitancy about
recommended vaccines in general, knowledge of influenza vaccine
recommendations for children, influenza vaccine confidence, and
disease risk, which is consistent with prior research examining dri-
vers of childhood influenza vaccination among parents [31].
Among vaccinated parents, no major factors were found after
pruning due to homogeneity of this subgroup. Unpruned results,
though less generalizable, suggest potentially modifiable factors
that drive decisions to vaccinate children such as influenza vaccine
complacency, hesitancy to get recommended vaccines, knowledge
of recommendations about influenza vaccine for children, and gen-
eral vaccine trust. Differences in drivers of childhood vaccination
between parental groups highlight unique opportunities to
increase uptake by targeting parents based on their vaccination
status [49]. Additionally, identifying factors that contribute to dis-
cordance between parental and children vaccination statuses (i.e.
Please cite this article as: Y. Lama, G. R. Hancock, V. S. Freimuth et al., Using clas
decisions, Vaccine, https://doi.org/10.1016/j.vaccine.2019.11.039
likelihood of vaccination following physician recommendation of
vaccines in general, knowledge of influenza vaccine recommenda-
tions, disease risk) may provide insights for developing strategies
to increase uptake. Given the homogeneity of vaccinated parents,
intervention efforts may have more impact for unvaccinated
parents.

Consistent with the prior studies [19,23,32], the role of physi-
cian recommendation is among the primary reasons for parents
in our sample who chose to vaccinate their children [36,37] with
parents who always get vaccinated following a doctor’s recom-
mendation of vaccines in general being more likely to vaccinate
their children (66.7%), compared to those who do not follow rec-
ommendations (30.8%). We know that beliefs of health care provi-
ders may be influential in parental decisions to accept vaccination,
as patients trust physicians as credible sources of health informa-
tion [18,33,34]. Mergler et al. (2013) found a strong association
sification and regression tree analysis to explore parental influenza vaccine
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between parental and HCP beliefs regarding risk and benefits of
vaccination [35]. Providers are also essential in relaying influenza
vaccine confidence (i.e. safety and effectiveness), another key dri-
ver identified in our results.

Increased perception of disease risk and knowledge of recom-
mendations of the influenza vaccine for children drove uptake.
Results indicate that parents with a lower knowledge of influenza
vaccine recommendations for children were less likely to have
their children vaccinated (15.1%) compared to parents with higher
knowledge. Findings are consistent with previous research report-
ing parents who lack knowledge are more likely to have negative
attitudes toward vaccines [31,38,39]. As parents weigh the costs
and benefits of vaccination, HCPs can acknowledge parental con-
cerns by underscoring disease risk and addressing knowledge gaps,
including about recommendations. Hilyard et al. found that the
combination of emphasis on disease risk, acknowledgement of
the comparatively smaller vaccine risks and focus on cues to action
(e.g. modeling of vaccine acceptance) may improve vaccine uptake
[4].

There are several strengths of our study. First, we utilized a
novel approach to examine predictors of influenza vaccination
uptake based on parental vaccination status. Using classification
trees allows us to visualize the interactive and hierarchical nature
of predictors in ways that traditional methods such as logistic
regressions do not [28,41]. Further, tree-based models are useful
in identifying segments of populations toward which to target
efforts to increase vaccination. Our results indicated modifiable
factors related to vaccine uptake (e.g. knowledge of influenza rec-
ommendation), were more salient than non-modifiable factors (e.g.
age). These factors lend themselves to targeted and tailored com-
munication approaches to increase vaccine uptake among different
groups of parents.

Findings need to be considered with limitations of our cross-
sectional study. Although our final sample size was 328, our sam-
ple derived from a nationally representative sample of African
Americans and Whites. Given the current lack of research on par-
ental decision making related to vaccinating themselves and their
children, our study suggest future research opportunities that can
inform development of approaches to increase influenza vaccine
uptake for children.

Secondly, we examined vaccine behavior among parents and
children at one time point. However, the literature has demon-
strated that prior vaccination status is a predictor of vaccine
uptake [42–44]. We would call for future studies, longitudinal in
nature, to examine past parental decision-making about children’s
vaccination and how that may inform future behavior. If additional
research confirms findings from our exploratory study, results can
provide opportunities to develop and test interventions to increase
uptake.

Given today’s atmosphere of concerns about vaccines and vac-
cine hesitancy, HCP could benefit from new communication strate-
gies that focus on increasing parental knowledge of influenza
vaccine recommendation for children and enhance their ability to
help parents weigh the risks and benefits of vaccination. Future
research could examine the feasibility and effectiveness of Bronia-
towski et al.’s proposed ‘gist’ communication framework [40] for
HCP working with parents. The framework combines factual evi-
dence with the use of a linking phrase such as ‘‘so, the reason that
is important is. . . the thing to remember is. . .”, and fosters an
underlying gist or a bottom-line meaning. In the context of paren-
tal decision-making, addressing perceived risk and trust in the vac-
cine itself and fostering knowledge about the vaccination
recommendations for children is essential. To do so, HCP can use
gist to communicate about influenza risks, coupled with a linking
phrase that addresses risk of vaccine side effects. For example,
addressing both types of perceived risk could sound like this,
Please cite this article as: Y. Lama, G. R. Hancock, V. S. Freimuth et al., Using clas
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‘‘We know that the flu vaccine is approved annually and safe, with
only minor side effects for few people. The reason that is important
is that flu can be dangerous for children and the CDC recommends that
children over 6 months be vaccinated. I strongly recommend you have
your child vaccinated today” (p. 3227). When gist is coupled with an
offer to give the vaccine at that same encounter, we believe it can
facilitate comprehension, trust and vaccine uptake.

While we examined multiple vaccine-related variables, hesi-
tancy about recommended vaccines, was intentionally broader
and not influenza specific. However, our flu vaccine specific scales
(complacency, confidence, convenience) measure specific aspects
from the vaccine hesitancy and confidence literature and provide
useful data, which could inform future research examining
influenza-specific vaccination recommendations and strategies
on providing effective messages from HCPs [45,46,48].

5. Conclusion

Predictors of children’s influenza vaccination varied between
vaccinated and unvaccinated parents, highlighting the importance
of utilizing different approaches for the two groups to promote
vaccination for children. These factors emphasize a critical need
to strengthen public health communication in relaying the risks
of influenza and the benefits of vaccination to reduce preventable
influenza-related illness among children.
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