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In 2011–2012, only 34% of 13–17 years olds in the United States (US) received seasonal influenza vaccine. Little is
known about the link between parents’ sources of health information, their vaccine-related attitudes, and vaccination
of their adolescent against influenza. This study seeks to determine the relationship between number of sources of
information on influenza vaccine, parental attitudes toward influenza vaccine, and influenza vaccine uptake in
adolescents. We conducted a telephone and web-based survey among US parents of students enrolled in 6 middle and
5 high schools in Georgia. Bivariate and multivariable analyses were conducted to examine associations between the
number of information sources about influenza vaccine and vaccine receipt and whether parent vaccine-related
attitudes act as a mediator. The most commonly reported sources of information were: a physician/medical professional
(95.0%), a family member or friend (80.6%), and television (77.2%). Parents who had higher attitude scores toward
influenza vaccine were 5 times as likely to report their adolescent had ever received influenza vaccine compared to
parents who had lower attitude scores (adjusted odds ratio (aOR) 5.1; 95% confidence intervals (CI) 3.1–8.4; P < 0.01).
Parent vaccine-related attitudes were a significant mediator of the relationship between sources of information and
vaccine receipt. In light of the low response rate and participation in an adolescent vaccination intervention, findings
may not be generalizable to other populations. This study shows the importance of multiple sources of information in
influencing parental decision-making about influenza vaccine for adolescents. Harnessing the power of mass media
and family members and friends as health advocates for influenza vaccination can potentially help increase vaccination
coverage of adolescents.

Introduction

Despite efforts to increase seasonal influenza vaccination
uptake, influenza remains a significant health burden in the
United States.1 Research indicates that vaccinating school-aged
children against influenza not only protects them directly, but
may also reduce transmission to contacts, especially persons at
high risk for complications such as infants and the elderly.2,3 In
2008, the federal Advisory Committee on Immunization Practi-
ces (ACIP) recommended seasonal influenza vaccination for all
school-aged children.4 Despite this, only 34% of 13–17 years
olds received an influenza vaccine in 2011–2012,5 which is well
below the Healthy People 2020 goal of 70%.6

Recent studies have shown that some ethnic and racial minor-
ity populations, as well as those in lower socioeconomic

positions, are less likely to be vaccinated at all ages than their
counterparts in other groups.7-9 However, there have been few
studies conducted to understand the influence of the communi-
cation environment, especially sources of information, on influ-
enza vaccination rates among socioeconomically and racially
diverse adolescents. The decision to vaccinate children can be
affected by parental sources of information including exposure to
media, and by their information-seeking behavior.10 Complex
processes govern parents’ decision-making process regarding vac-
cination and the data is mixed in terms of the role that informa-
tion alone plays.11-14 The literature indicates that people with
greater access to media information and who obtain sufficient
information by actively researching that information tend to
have a higher rate of vaccine uptake than those with less access or
those who are less active in their search.8,15
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Vaccine-related information can come from several sources.
One of the most common and influential sources is a physician
or medical professional.16-19 In addition to physicians or medical
professionals, research has found an association between media
exposure and vaccination coverage. A study of parents of children
with asthma found that an increase in influenza vaccination coin-
cided with an increase in media coverage.20 A study of younger
children 6 to 59 months of age, found that influenza-related
media coverage explained 85% of the variation in influenza vacci-
nations when compared to the same time the previous year.21

Another study found a significant association between parents
vaccinating their children against the 2009 H1N1 influenza pan-
demic and watching national television news.13 Research on
another adolescent recommended vaccine, the human papilloma-
virus (HPV) vaccine, also supports the hypothesis that media
exposure influences vaccination. In-depth interviews with moth-
ers revealed that exposure to media and marketing about HPV
vaccination played a crucial role in their decision to vaccinate
their daughters by raising awareness about the vaccine, providing
facts about the vaccine and its benefits, prompting discussions
with their daughters, and encouraging them to seek more infor-
mation.22 A content analysis of HPV stories from major newspa-
pers, the AP wire, and television news networks found that
exposure to health-related media content was significantly associ-
ated with knowledge about HPV.23

In light of the previous work that has identified important
drivers of adolescent influenza vaccination, the objectives of this
paper are to (1) describe parents’ sources of information about
influenza vaccine, (2) determine whether the number of reported
sources of information is associated with having their adolescent
receive influenza vaccine, and (3) determine if parental attitudes
toward vaccines act as a mediator in the relationship between
sources of information and receipt of influenza vaccine among a
racially/ethnically and socio-demographically diverse sample.

Results

Description of participants
The majority of adolescents were female (54.2%), African-

American (74.2%), and in 6th to 8th grade (59.2%); 61.9% of
parents reported that their adolescent had received influenza vac-
cine the prior fall/winter (Table 1). The respondents were evenly
distributed among the intervention arms (Table 1). The majority
of respondents were the mother of the adolescent (83.9%), with
the smallest proportion (7.5%) being ‘other’ which included
grandmother, grandfather, aunt, and guardians (Table 1).

Reported sources of information on influenza vaccine
A majority of respondents reported that they had heard about

influenza vaccine from their physician or medical professional
(95.0%), followed by family or friends (80.6%), and television
(77.2%). The least frequently reported source of information on
influenza vaccine was radio (47.8%) (Table 2). A majority
reported a mostly positive (50.4%) or neutral (43.2%) portrayal
of influenza vaccine in the media (data not shown).

Association of number of sources of information and receipt
of influenza vaccine

In the crude analysis, gender, grade, race, parental attitudes
regarding influenza vaccine, media prompted parent to speak
with doctor, and the number of sources of information on influ-
enza vaccine were significantly associated with the adolescent hav-
ing received influenza vaccine the prior fall/winter (Table 3).
After adjusting, adolescents in grades 6–8 were 1.4 times as likely
to have received influenza vaccine the prior fall/winter compared
to adolescents in grades 9–12 (adjusted odds ratio (aOR) 1.4;
95% confidence intervals (CI) 1.1–2.8; p D 0.02). Parent who
reported that hearing about influenza vaccine in the media
prompted them to talk to their adolescent’s doctor about influ-
enza vaccine were almost twice as likely to report that their ado-
lescent received an influenza vaccine the prior fall/winter (aOR
1.8; 95% CI 1.1–3.0; p D 0.02). Parents who scored high (7–
10) on the attitudes scale were 5 times more likely to report their
adolescent having received the influenza vaccine the prior fall/

Table 1. Demographics characteristics of study population

Characteristics No. (%)

Total 360 (100)
Adolescent Characteristics
Gender

Male 165 (45.8)
Female 195 (54.2)

Race/Ethnicity
White 59 (16.4)
African-American 267 (74.2)
Hispanic 6 (1.7)
Other 28 (7.8)

Grade
6–8th 213 (59.2)
9–12th 147 (40.8)

Received influenza vaccine prior fall/winter
Yes 223 (61.9)
No 137 (39.1)

Parent Characteristic
Relation to adolescent

Mother 302 (83.9)
Father 31 (8.6)
Other 27 (7.5)

Study Characteristics
Intervention arm

Arm 1 114 (31.7)
Arm 2 130 (36.1)
Arm 3 116 (32.2)

Table 2. Reported sources of information

Source of information No. (%)

Physician or Medical Professional 342 (95.0)
Family or Friends 290 (80.6)
Television 278 (77.2)
Advertisement from drug company 207 (57.5)
Internet 183 (50.8)
Newspaper or magazine article 179 (49.7)
Radio 172 (47.8)
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winter compared to parents who scored lower (0–6) (aOR 5.1;
95% CI 3.1–8.4; P < 0.01) (Table 3).

Mediation analysis
Since after adjustment the number of sources of information

on influenza vaccine was no longer associated with the adolescent
having received the influenza vaccine the prior fall/winter, we
tested whether parental attitudes acted as a mediator for the rela-
tionship between number of information sources and the adoles-
cent having ever received influenza vaccine. Controlling for
intervention arm (Fig. 1), participants who reported more sour-
ces of information were more likely to have more positive atti-
tudes than those with fewer reported sources of information (a D
0.7134, p D 0.0122). Participants who had more positive atti-
tudes were more likely to have an adolescent who had received
influenza vaccine the prior fall/winter (b D 0.5011, P < 0.0001).
A bias-corrected bootstrap confidence interval for the indirect
effect (ab D 0.3575) based on 1,000 bootstrap samples was
entirely above zero (0.0731 to 0.7055). There was no evidence
that sources of information influenced receipt of influenza vac-
cine independent of its effect on parental attitudes (c0 D 0.5175,
p D 0.1148).

Discussion

To our knowledge, this is the first study that conducted a
mediation analysis to examine information source exposure and
influenza vaccine attitudes. The results from this analysis demon-
strate that the significant association between total number of
sources of information about influenza vaccine and receipt of
influenza vaccine could be explained by more favorable influenza

Table 3. Association between selected demographics and number of reported sources of information with having received influenza vaccine the prior fall/
winter

Variable
Crude Odds Ratio

(95% CI) P-value
Adjusted Odds Ratio*

(95% CI) P-value

Adolescent Characteristics
Gender
Male REF REF
Female 1.5 (1.0–2.4) 0.04 1.3 (0.8–2.2) 0.29

Race/Ethnicity
White REF REF
African-American 1.0 (0.6–1.8) 0.97 1.1 (0.5–2.1) 0.85
Hispanic 3.4 (0.4–31.2) 0.27 2.6 (0.2–30.0) 0.43
Other 4.1 (1.3–13.4) 0.02 3.6 (1.0–12.9) 0.05

Grade
6–8th 1.6 (1.1–2.5) .03 1.4 (1.1–2.8) 0.02
9–12th REF REF

Parental Characteristics
Relation to adolescent
Mother 1.6 (0.7–3.6) 0.23 1.4 (0.6–3.5) 0.47
Father 1.1 (0.4–3.2) 0.82 1.3 (0.4–4.3) 0.68
Other REF REF

Parental attitudes
0–6 REF REF
7–10 5.8 (3.6–9.3) <0.01 5.1 (3.1–8.4) <0.01

Prompt to speak to doctor
No REF REF
Yes 2.0 (1.3–3.0) 0.002 1.8 (1.1–3.0) 0.02

Intervention arm
Arm 1 REF REF
Arm 2 0.5 (0.3–0.9) 0.03 0.7 (0.4–1.2) 0.20
Arm 3 0.6 (0.4–1.1) 0.12 0.6 (0.3–1.2) 0.13

Number of sources of information
0–2 REF REF
3–7 2.3 (1.4–3.1) 0.03 1.3 (0.8–2.8) 0.12

*Adjusted for adolescent gender, race, grade, respondent’s relationship to adolescent, parental attitudes, prompt to speak to doctor, intervention arm, and
number of information sources

Figure 1. Simple mediation model for presumed influence of parental
attitudes on the association between sources of information and receiv-
ing an influenza vaccine the prior fall/winter.
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vaccine attitude scores. This finding could mean that simply
being exposed to information is not sufficient to influence paren-
tal decisions about influenza vaccination. It is likely that the con-
tent of messages and/or appraisal of the value of a source
influence attitudes in meaningful ways that can ultimately affect
likelihood of vaccination.

Parents in 2 of the 3 study arms had received educational
materials on adolescent immunization, including influenza vac-
cine. Intervention arm was controlled for in the analysis and was
shown to have no association with vaccine receipt. In addition,
the intervention brochure was not an option as an information
source in the survey. Nevertheless, there remains a possibility
that the information they received for the intervention may have
influenced the types of information sources they reported and/or
their perceptions from which media sources they received infor-
mation on influenza vaccine. The impact of the brochure and
adolescent intervention on vaccination uptake is currently under
analysis.

The most common source of information about influenza vac-
cine reported by parents was physician or medical professional. It
has been shown that physician recommendation for vaccination
is associated with uptake,16-19 and we found that over 90% of
parents report hearing about influenza vaccine from a physician
or medical professional, which is encouraging. One study of
2009 H1N1 pandemic influenza vaccine uptake found that mass
media exposure but not consultation with a medical professional
was significantly associated with vaccine uptake.13 In addition,
we found that hearing about influenza vaccine in the media
prompted parents to talk to their adolescent’s doctor about influ-
enza was associated with receiving the influenza vaccine the previ-
ous fall/winter. The recommendation of one’s own physician has
been shown to be a key factor in a parents’ decision to accept vac-
cination for their child,16-19 and how this interacts with messages
from the media deserves further study. Taken together, these
observations may indicate that parents’ influenza vaccine-related
behavior may be influenced on several different fronts, highlight-
ing the importance of population-based health communication
in addition to parent-physician communication.

The results of this study illustrate several interesting points in
explaining how the vaccination behaviors of parents may be
influenced by health communication. First, after physician or
medical professional, family or friends was the next frequently
reported source of information on influenza vaccine. This finding
may provide support for the importance of social norms in
encouraging vaccination among parents as other studies have
demonstrated.23-30 Second, we can say that media exposure may
contribute to a positive attitude of parents which was associated
with their adolescent receiving an influenza vaccine. A previous
study found a relationship between media exposure and knowl-
edge about vaccines,13,23 but none have examined the relation-
ship between sources of information about influenza vaccine and
parental attitudes and how this may impact influenza vaccination
uptake.

While this study focused only on the parent’s attitudes and
how that relates to sources of information and influenza vaccine
receipt for their adolescent, it should not be forgotten that the

adolescent themselves probably play an active role in health-
related decisions. Previous work from our group showed that
adolescents who participated in a school-based influenza vaccina-
tion clinic were more likely to have initiated a conversation with
their parents about being vaccinated than non-vaccinated stu-
dents.31 Future research should also examine the role of adoles-
cent attitudes and their sources of information and decision-
making dynamics between parents and adolescents. Additional
detail and information should also be collected to determine how
the information and knowledge has been applied by the parent in
the decision-making process. For example, questions can address
if parents understand or learned the concept of ‘herd immunity’
with questions like, “vaccinating our adolescent protects our
household, other school children, and the community in
general.”

Given the fact that nearly all parents characterized what they
heard about influenza vaccine in the media as mostly positive or
neutral, it is encouraging that these broadcast sources were found
to be positively associated with vaccine uptake. One possible
explanation for the use of media stories as a source of information
is that the stories can be used by parents as a decision aid.28 In
this case, someone might consider news stories in deciding
whether or not to vaccinate their adolescent. If media content is
going to be used in the context of decision-making, then stories
need to include accurate and balanced information regarding
risks and benefits. While these data cannot establish causality for
the associations, the information provides evidence supporting
the importance of improving vaccine information content avail-
able in the media. Moreover, the association between parental
attitudes and media as an information source can be bidirec-
tional. The information from the media may influence parental
attitudes and behaviors toward vaccines. What remains to be
explored is whether parents who are more accepting or not
accepting of vaccination may be more likely to pay attention to
media messages about vaccines.

Limitations
This study population is from one county in Georgia that was

participating in an adolescent vaccination intervention; therefore
the results may not be generalizable to other populations. Fur-
ther, the rate of return of consent forms was low, reducing the
power of our analysis and the precision of our effect estimates.
However, low response rates are a constant challenge in school-
based studies, and our response rate is comparable to that of
other studies that mailed surveys.29,32-35 The low response rate
raises concerns about generalizability and possible bias as parents
who participated in the survey may differ in important ways
from the majority of parents who opted not to take the survey.
Those parents who feel more positive about vaccines may be
more likely to respond compared to those who feel more negative
or neutral about vaccines, leading to an overestimation of vacci-
nation uptake and attitudes toward vaccines. Since we did not
collect information on parents who did not complete the survey,
comparisons to test for bias are not possible. However, recent
research suggests that low recruitment may not bias observed
results as much as previously thought.36-38 In order to increase
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response rate, future studies should try recruiting parents at
school events, like open house, or researchers should consider
sending mailings containing information fliers, newsletters with
updates on the project, or holiday cards to maintain more consis-
tency of communications throughout the project. Further
research on a larger population will be needed to confirm this
study’s findings as well as examine this relationship more closely,
in particular, the interplay between mass media and social norms
and if the frequencies of exposure or specific type of media are
influential. Parent report of vaccination was not confirmed by
review of medical records so there may be recall bias. Finally, we
did not collect information on the content or quality of informa-
tion or on the number of times information was received from
the different sources.

Conclusions

In order to improve influenza vaccination rates for seasonal
and pandemic influenza, we need to expand our understanding
of the role of health communication in vaccination. Health deci-
sion-making processes, such as a decision to receive a vaccine, do
not occur in a vacuum but are influenced by health communica-
tion messaging, either from other people or mass media. This
study shows the important role of multiple sources of informa-
tion in influencing parental decision-making about influenza vac-
cine for adolescents. The role of physicians and other medical
professionals influencing health decision-making, such as vacci-
nation, is well documented. Harnessing the power of mass media
as well as family members and friends as health advocates for
influenza vaccination could potentially help increase vaccination
rates among adolescents.

Methods

Study population
Participants in this analysis were a part of a larger inter-

vention trial assessing strategies for increasing adolescent vac-
cination coverage for all 4 adolescent recommended vaccines,
influenza, tetanus-diphtheria-pertussis, meningococcal, and
human papillomavirus vaccines. The intervention has been
described elsewhere.39 Briefly, the study was a multi-compo-
nent, 3-arm controlled trial, which included 2 intervention
arms and a control group. Six middle- and 5 high-schools, all
located in one county in Georgia, participated. The interven-
tion arms were (1) a parent-only intervention consisting of
an educational brochure about adolescent immunizations
guided by theoretical constructs (Health Belief Model
(HBM) and Theory of Reasoned Action (TRA)), and (2) a
parent and adolescent intervention, consisting of a teacher-
delivered presentation including hands-on activities and prob-
lem-based learning exercises in addition to the materials from
the parent-only arm. Survey eligibility criteria included (i)
residing in Richmond County, Georgia, (ii) having adoles-
cent(s) enrolled in a participating middle- or high-school,

and (iii) providing consent to participate. Study protocols
were reviewed and approved by the Emory Institutional
Review Board (IRB) and the IRBs of collaborating
institutions.

Data collection
Data collection methods are described elsewhere.17 Briefly,

packets of study materials were mailed to a random sample of
parents (or primary caretakers) of adolescents enrolled in either
the middle- or high-schools in each study arm. The packets
included an invitation letter briefly describing the survey, options
to participate in the survey (via telephone or via an online sur-
vey), telephone numbers to call with questions or to complete
the survey, and website address to complete the survey online.
Data on sources of information were only collected during the
third and final year of follow-up surveys which began in
April 2013 and continued through July 2013 (Fig. S1).
Reminder phone calls were made 2-weeks after the initial mailing
and reminder postcards were mailed in May 2013. Each survey
took approximately 25 minutes to administer, and parents
received a $20 gift card as compensation for their time upon
completion of the survey. Of the 4,876 invited to participate in
the final year, 360 (7.4%) completed the survey.

Measures

Demographic information
Participants reported their child’s gender, race, and school

grade.

Attitudes and beliefs toward vaccination
Questions specific to: perceived susceptibility and perceived

severity of influenza for adolescents; perceived barriers and per-
ceived benefits of influenza vaccination for adolescents; and
perceived social norms about getting adolescents vaccinated were
asked. An influenza vaccine attitude score was computed for the
10 influenza vaccine attitude items. Each “true” item contributed
one point to the overall influenza vaccine attitude score. Possible
total scores range from 0–10, with higher scores indicating
more positive attitudes toward influenza vaccination. Responses
were added and dichotomized, according to the median score,
into those who scored 0–6 (less positive) and 7–10 (more posi-
tive). Table 4 displays how key constructs from the HBM and
TRA map onto questions on the parent survey.

Sources of information
Several questions were asked to examine exposure and relative

value of information sources as correlates of influenza vaccine
uptake. Parents were asked to indicate whether or not they had
heard of influenza vaccine from each of the following 7 sources:
physician/medical professional, family or friends, drug advertise-
ment, internet (non-drug advertisement, such as a webpage or
blog), TV (non-drug advertisement, such as the news), radio
(non-drug advertisement), or newspaper/magazine article.
Parents were asked to select all responses that applied; it was
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possible to report exposure to up to 7 sources. Responses were
added and dichotomized, according to the median score, into
those who reported 0–2 sources (low) and 3–7 sources (high).

Participants were also asked about their perception of media
sources through the question, “Has what you have heard about
influenza in the media, say in the newspaper or on TV, been
mostly positive, mostly negative, or would you say it’s been neu-
tral?” Parents were also asked if hearing about the influenza vac-
cine from a previously mentioned media source prompted them
to speak to their child’s doctor about the influenza vaccine (yes/
no).

Main outcome
The main outcome was parent report of their adolescent hav-

ing received an influenza vaccine the prior fall or winter.

Data analysis
Since the current analysis is not designed to detect differences

by study arm, the sample was treated as a single cross-section.
Descriptive statistics were conducted on socio-demographic char-
acteristics, information sources, attitudes toward influenza vacci-
nation, and the outcome measure. Bivariate and multivariable
logistic regressions were conducted to assess correlates of having
received influenza vaccine the prior fall/winter, controlling for all
other variables in the model.

A simple mediation analysis was performed using ordinary
least squares path analysis of the PROCESS SAS macro to test a
second hypothesis, that parental attitudes explain the association

between information sources and influenza vaccine uptake.40 All
analyses were conducted using SAS9.2 (Cary, NC) and evaluated
at the P � 0.05 significance level.
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