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Objective: This study examined changes in parental influenza vaccination attitudes and intentions after participating in
school-based educational influenza vaccination intervention.

Results: Parents who participated in the intervention conditions reported significantly higher influenza vaccination
rates in their adolescents, relative to a control group, as well as increased vaccination rates post-intervention participa-
tion relative to their baseline rates. Intervention participants reported greater intention to have their adolescent vac-
cinated in the coming year compared with control parents. Significant differences were observed post intervention in
perceived barriers and benefits of vaccination.

Methods: Participants were drawn from three counties participating in a school-based influenza vaccination interven-
tion in rural Georgia (baseline n = 324; follow-up n = 327). Data were collected pre- and post-intervention from phone
surveys with parents’ with children attending middle- and high-school. Attitudes, beliefs, vaccination history and inten-
tion to vaccinate were assessed.

Conclusions: These findings suggest that a school-delivered educational influenza vaccination intervention targeting
parents and teens may influence influenza vaccination in rural communities. Future influenza vaccination efforts geared
toward the parents of rural middle- and high-school students may benefit from addressing barriers and benefits of influ-

enza vaccination.

Introduction

Influenza is a significant health burden in the United States.
Annually, 5% to 20% of the US population gets the flu, more
than 200,000 people are hospitalized from seasonal flu-related
complications, and estimates of flu-associated deaths range
from a low of approximately 3,000 to a high of approximately
49,000 people.? Influenza-related illnesses and deaths occur
most frequently among elderly persons 265 y, people with medi-
cal complications and infants <2 y.>> However, rates of influenza
transmission are highest among school-age children, who serve as
the primary source of infection for high-risk populations.®
Immunization with influenza vaccine is the most effective
method for preventing infection and vaccination of school-age

910 Prior

children may indirectly protect vulnerable populations.
to 2002, the Advisory Committee on Immunization Practices
(ACIP) recommended influenza vaccination for a limited set of
children: those with underlying medical conditions or house-

hold contacts of persons at increased risk for influenza-related
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complications." In February 2008, the ACIP expanded its rec-
ommendation to include all children aged 5-18 y,'* adding 26
million children and adolescents to groups recommended for
routine influenza vaccination."”

Of all children included in the ACIP expanded recommenda-
tions, vaccinating adolescents may be particularly challenging.
Despite the ACIP recommendation, data from eight sentinel sites
in2008-2009 indicate that only 5%—-15% of children aged 1318
received influenza vaccinations." Few adolescents have primary
care providers, and those who do infrequently make well-exam
visits.” Furthermore, African-American adolescents receive less

primary care than their White counterparts.'®

Consequently, new
and innovative strategies will be needed to reach adolescents.”
Because nearly all (92.0% to 98.2%) adolescents aged 10-18 y
attend school on a daily basis, school-based vaccination programs
may provide an effective strategy to immunize large numbers of
adolescents against influenza.!$-!

Successfully administering vaccines to adolescent popula-

tions, particularly in schools, requires a paradigm shift on the
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Table 1. Demographic information of study counties

Total County Population (2006)
County, % African American
Total number of students (middle and high, 2007-2008)
Students, % African American**

Percent of students eligible for free or reduced lunch

RESEARCH PAPER

School-based Provider-based Control
5949 8257 10,468
57% 32% 53%
418 757 853
96% 38% 53%
82% 65% 69%

**Percentage of students who are African American is higher than population percent because a large portion of white students attend private rather

than public schools.

part of parents.”? Historically, vaccination has been treated as
an intervention for young children and has typically taken place
inside a medical home.??} Providing vaccinations to adolescents
outside of the medical home, such as school settings, highlights
the importance of parental attitudes toward school-based influ-
enza vaccination. Studies among parents of elementary school
children have found that barriers toward participation in school-
based influenza vaccination programs include: concerns about
adverse effects, lack of physician recommendation, vaccine cost,
child has asthma or another illness, and not receiving any vacci-
nations.?** Of note, in one study, several parents expressed con-
cern about the training of the staff delivering vaccines at-school
and several expressed a desire to be with theirchildren when they
were vaccinated.”

Whether similar barriers to school-based influenza vaccina-
tion exist among parents of middle- and high-school students
is unclear. The purpose of this study was to examine the psy-
chosocial mediators of influenza vaccination among parents of
low-income, rural adolescents participating in a school-based
influenza vaccination intervention. Specifically, this study sought
to: (1) characterize the prevalence of influenza vaccination and
theory-based psychosocial correlates of influenza vaccination
among parents of middle- and high-school children, (2) exam-
ine whether an educational brochure targeted toward parents
impacted parents’ vaccination and intention to vaccinate adoles-
cents against influenza in two intervention conditions compared
with a control condition and (3) examine whether an educational
brochure targeted toward parents impacted psychosocial cor-
relates of influenza vaccination in two intervention conditions
compared with a control condition.

Results

Demographics of survey participants. The majority of survey
participants were mothers (n = 279, 86%). Approximately half of
the target children inquired about in the survey were female (n =
171, 53%) and were in middle school (n = 156, 46%); 16% (n =
53) reported a history of childhood asthma. Reflective of county
and school-specific demographics (see Table 1), a significantly
greater percentage of African Americans completed the survey
in the school-based intervention county (98%), than in the con-
trol (62%) or the provider-based counties (42%) (p < 0.001).
A greater percentage of survey respondents in the school-based
(63%) and control counties (56%) reported receiving Medicaid
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as their primary insurance coverage, compared with the provider-
based county (40%), (p < 0.001).

Influenza vaccination history at baseline. At baseline, there
was no significant difference in lifetime history of adolescent
influenza vaccination by county (Chi-square = 5.93, p = 0.20),
with parents reporting 33%, 37% and 42% of students having
a prior history of influenza vaccination, in the school-based, the
provider-based and the control county, respectively. Also, there
were no significant differences in reported intention to have ado-
lescent vaccinated against influenza in the coming year (Chi-
square = 12.36, p = 0.14), with 52%, 62% and 55% of parents
intending to have their adolescent receive the influenza vaccine
next year, from the school-based, provider-based and control
groups, respectively. However, there was a significant differences
in past year adolescent influenza vaccination rates (Chi-square
= 19.77, p < 0.001; school-based = 36%), provider-based = 16%,
control = 48%).

Attitudes and beliefs about vaccination at baseline. Among
the attitudes and beliefs about influenza vaccination assessed,
only perceived barriers significantly differed between the coun-
ties at baseline. The school-based county had significantly higher
scores than provider-based or control counties [F(2,309) = 8.63,
p < 0.001; see Table 3 for means and standard deviations].

Influenza vaccination history at one year follow-up. At 1 y
follow-up, significant differences were observed in reported his-
tory of adolescent influenza vaccination by county (Chi-square
= 16.29, p < 0.001), with the provider-based county reporting
a significantly higher vaccination rate (68.9%) compared with
both the school-based (49.3%) and control counties (43.2%).
Also, there was a marginally significant difference in adolescents
receipt of influenza vaccination in the prior year (Chi-square =
4.85, p = 0.088), with school-based (82.9%) and provider-based
(87.1%) counties reporting higher rates of vaccination than the
control county (72.1%). Also, significant differences were found
in intention to have adolescent vaccinated against influenza in
the coming year (Chi-square = 26.07, p < 0.001), with a higher
percent of parents from the school-based (68.4%) and provider-
based (79.0%) than the control county (58.7%) intending to
have their adolescent receive the influenza vaccine next year.

Attitudes and beliefs about vaccination at 1 y follow-up.
Among the attitudes and beliefs about influenza vaccination
assessed, at 1 y follow-up significant differences were found for
perceived benefits, F(2, 299) = 19.78, p < 0.001, perceived barri-
ers, F(2,271) = 7.86, p < 0.001, and social norms of vaccination,
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F(2,293) = 4.63, p = 0.01 between the 3 study conditions (see
Table 3 for means, SDs). Post-hoc comparisons indicated that
at the 1 y follow-up the provider-based county had significantly
higher perceived benefits scores than school-based or control
counties. The provider-based county had significantly lower per-
ceived barriers scores than the school-based or control counties
at follow-up. Also, the provider-based county had significantly
higher perceived positive social norms about influenza vaccina-
tion scores than the control county, and the school-based county
did not differ significantly from the provider-based or control
counties at follow-up.

Change from baseline to 1 y follow-up in vaccination rates
and intention to vaccinate. To assess change in vaccination rates
from baseline to 1 y follow-up, each county’s baseline rate was
separately compared with their 1 y follow-up rate for each of
the three vaccination-specific questions (see Table 4 for baseline
and 1 y follow-up, frequencies and percentages). In regards to
adolescents ever receiving an influenza vaccination, both inter-
vention counties’ rates (school-based and provider-based) sig-
nificantly increased from baseline to follow-up (p = 0.04 and p <
0.001, respectively), but no significant increase was observed in
the control county (p = 0.49). In regards to adolescent influenza
vaccination rates in the prior year, all three counties increased
significantly from baseline to follow-up (schoel-based, p <0.001,
provider-based, p-< 0.001, control, p = 0.005). Specific to inten-
tion to have adolescent vaccinated against influenza in the com-
ing year, both intervention counties showed significant increases
overtime (school-based, p = 0.047, provider-based, p = 0.006),
but the control group did not (p = 0.44).

Discussion

The findings from this study indicate that parents who partici-
pated in a school-delivered intervention to improve influenza
vaccination rates among adolescents (either in the school-based
or provider-based intervention counties) reported significantly
higher influenza vaccination rates in their adolescent children,
relative to a control group, as well as increased vaccination rates
post-intervention participation relative to their baseline rates.
Further, intervention participants (both school-based and pro-
vider-based conditions) reported greater intention to have their
adolescent vaccinated against influenza in the coming year com-
pared with control parents. Finally, the provider-based interven-
tion parents had significantly higher levels of perceived benefits
to vaccination, fewer barriers to vaccination and higher social
norms surrounding influenza vaccination than the control group
parents at the one year follow-up assessment. Together, these
findings suggest that even a minimal intervention (i.e., provid-
ing parents with a tailored educational brochure; see Painter et
al. 2010 for detailed description of the brochure and its develop-

ment) 2°

may positively impact parent’s decision to have their ado-
lescent receive the influenza vaccination in rural, predominately
minority communities.

Vaccination of children as a strategy for community control
of influenza continues to be a topic of substantial interest, par-

ticularly after the 2009 HIN1 influenza pandemic,” and recent
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expansion of ACIP recommendations. Specifically, ACIP now
recommends the seasonal influenza vaccine, as well as HPV
(requiring multiple doses for complete coverage), Tdap and
meningococcal vaccines for adolescents. Finding acceptable alter-
natives to meet the soon-to-be growing vaccinations needs of this
population are needed. Similar to prior research with elementary-
school aged children,**?%!

in the school-based intervention county were willing to have

the parents in this study who resided

their adolescent receive the influenza vaccine in a school vaccine
clinic as demonstrated by the increased adolescent influenza vac-
cination rates in this county post intervention. Although similar
gains in vaccination were found in the provider-based interven-
tion county as well, these findings are encouraging and dem-
onstrate that school-based vaccine clinics may be a potentially
fruitful alternative for vaccinating large numbers of adolescents
against influenza, and possibly other adolescent recommended
vaccines, outside of the medical home.

The decision to move adolescent vaccination efforts outside
of the medical home to school-based vaccination clinics has
the potential to efficiently vaccinate large numbers of children
at lower total cost than either primary care physicians, pedia-
tricians or public clinics.?3%33 Previous studies have shown that
school-based vaccine clinics have vaccinated 40-50% of tar-
geted school-aged children for influenza,?>?#?' reduced influenza
illness both directly among the students, and indirectly in the

community,28,31,34,35

and have reduced costs from a societal per-
spective by decreasing school and work absenteeism.?*** Thus,
future vaccination efforts that seek to offer vaccination in schools
must address possible concerns, not only about the vaccine itself,
but also those that may be specifically related to vaccination in
non-medical settings (e.g., training of staff).

Although the educational brochure designed to enhance
awareness of the health threat of influenza and encourage vacci-
nation did not specifically address possible concerns about receipt
of vaccine in school-based clinics, our educational materials
were developed with input from the community and tailored to
address relevant vaccine-related concerns for this rural, and pre-
dominately African-American population. Given that the bro-
chure may have improved influenza vaccination coverage among
adolescents whose parents received them, it is also likely that tai-
lored education brochures could address parental concerns about
school-based clinics as well.

This study is not without limitations. The study population
was rural and small, in terms of both number of adolescents and
number of schools. Hence the results may not be generalizable
to larger populations residing in other geographic locations (i.e.,
urban centers). Further, the rate of return for consent forms was
low (19.7%); parents who participated in the telephone survey
may differ in important ways from the majority of parents who
opted not to take part in the survey. Although the return rate
appears low, it is comparable to other studies which mailed sur-
veys.”” Additionally, our primary outcome (influenza vaccination)
was based on self-report and not actual chart confirmed vaccina-
tion. It is possible that parents may have inaccurately reported
their child’s influenza vaccination history. Also, given baseline
differences between the counties, it is possible that differences
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in parental/county characteristics could confound intervention
effects.

Methods

Study population. The study population consisted of parents of
students enrolled in schools participating in a non-randomized
controlled trial of a school-based influenza vaccination inter-
vention in rural Georgia. The purpose of the trial was to assess
influenza vaccination uptake among a multi-ethnic sample of
adolescents attending middle- and high-school in three study
arms: (1) a multi-component school-based influenza vaccina-
tion intervention condition (County 1), (2) a multi-component
provider-based influenza vaccination condition (County 2) and
(3) a standard of care control condition (County 3). In Counties
1 and 2, the “multi-component” interventions consisted of a
structural component (either school-based or provider-based
provision of influenza vaccination) and an educational compo-
nent (a tailored brochure for parents and a live in-school skit/
presentation for students). Both County 1 (school-based vacci-
nation offered as the structural component) and County 2 (pro-
vider-based vaccination offered as the structural component)
received the same school-delivered educational component (i.e.,
the tailored brochure sent home for parents and a live in-school
skit/presentation for students), the only difference in regards to
the two was where vaccination was offered (i.e., school clinics
vs. provider’s office).

School-delivered intervention. The school-
delivered educational intervention was implemented in both

educational

intervention counties at the beginning of the school year, prior
to implementation of the structural interventions (i.e., vaccine
provision either in school or provider’s office). Both intervention
counties received the same educational intervention,?® consist-
ing of (1) a brochure mailed home through the school (targeted
toward adolescents and their parents) and (2) a school presenta-
tion (targeted toward adolescents). The educational intervention
in both multi-component intervention counties was based on the
Healch Belief Model (HBM), and social norms from the Theory
of Reasoned Action (TRA). The school presentation included
a skit presented by a volunteer group of students, question and
answer session facilitated by study staff. The skit addressed HBM
and TRA constructs, including self-efficacy, social norms, per-
ceived benefits, perceived barriers, perceived susceptibility, per-
ceived severity and students’ sense of invincibility. The skit itself
served as a cue to action. Both the brochures and school skits
were developed collaboratively by trained study staff and partici-
pants from the community.

Participating counties were selected because they were rela-
tively small (one school system with a single middle- and a single
high-school per county), rural, and had substantial minority
populations (Table 1).

Data collection. Data for the present study were derived
from telephone surveys administered to parents of students in
each of the three participating counties at two time points: (1)
baseline, prior to intervention implementation (April-September
2008) and (2) follow-up, six—ten months post-intervention
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(April-September 2009). The influenza vaccination intervention
was implemented during October 2008—December 2008.

In March of 2008, packets were mailed or sent home from the
schools to all parents (or primary caregivers) of children enrolled
in either middle- or high-school in the three study counties. The
packets included an invitation letter briefly describing the phone
survey, along with a consent form and contact information sheet.
Interested parents were instructed to sign the consent form and
complete the contact information sheet (which asked for phone
number and best times to call) and send both back to school
(in a provided envelope) with their child. Ten-dollar Wal-mart
gift cards were provided as incentives to students for returning
the packets to school (at baseline), and parents were mailed $10
Wal-mart gift cards upon completion of each telephone survey
(at baseline and follow-up). Telephone surveys were conducted
by trained research assistants and were approximately 15 min in
duration. Study protocols were reviewed and approved by the
Emory Institutional Review Board (IRB) as well as the IRBs of
collaborating institutions.

Across all 3 study counties, 2,028 baseline survey invitation
packets were mailed to parents/guardians of enrolled middle- and
high-school students. Four hundred signed consent forms were
19.7%) and 324 baseline surveys were
conducted (response rate = 81%); 65 surveys were conducted in

returned (return rate =

the school-based intervention county, 119 in the provider-based
intervention county and 140 in the control county. At 1 y follow-
up, 327 surveys were conducted: 79 surveys were conducted in
the school-based intervention county, 105 in the provider-based
intervention county and 143 in the control county.

Survey instrument. The telephone survey was designed to
investigate demographic, behavioral and psychosocial factors
associated with parental acceptance of influenza vaccination for
their adolescent children. The Health Belief Model (HBM),3®
was used to guide survey development, allowed assessment of the
effects of the educational intervention (also guided by the HBM)
on psychosocial mediators of vaccine acceptance among parents.
HBM-guided questions were adapted from surveys with demon-
strated reliability and validity among parents.”

The survey was designed to assess four major HBM com-
ponents: (1) perceived susceptibility to influenza; (2) perceived
severity of influenza; (3) perceived benefits of influenza vaccina-
tion; and (4) perceived barriers to influenza vaccination. Also,
although it is not an HBM construct, social norms from the
Theory of Reasoned Action (TRA) % was used to guide the inter-
vention and parent survey development. Table 2 displays how
key constructs from the Health Belief Model (including social
norms from TRA) map onto questions on the parent baseline and
follow-up telephone surveys.

Measures. Main outcome measures. The main outcomes of
interest are parent-reported influenza vaccination of their ado-
lescent (ever and past year) and intention to have their adoles-
cent vaccinated against influenza in the coming year in the two
intervention counties, relative to the control condition county,
and to each other. Adolescent receipt of an influenza vaccination
was measured by two items: “Has your child ever received the flu
vaccination?” and “Did your child receive a flu vaccination last
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Table 2. Application of health belief model (HBM) constructs and social norms to inform the parent telephone survey

Theoretical Constructs

Perceived Susceptibility (HBM)

Items per construct (True/False)

-Your child is not very likely to get the flu
-A healthy 40 y old is more likely to get the flu than your child

-Compared with other children your child’s age, your child is more likely to get the flu

Perceived Severity (HBM)

-The flu is a serious illness

-Giving the flu vaccine to children decreases their time out of school

Perceived Benefits (HBM)

-The flu vaccine is very effective at preventing the flu

-Giving the flu vaccine to children will decrease their parents’ time lost from work

-Children should be vaccinated against diseases in general

-Children receive more immunizations than necessary

-Your child’s immune system could be weakened by too many immunizations

Perceived Barriers (HBM)

-Your child could get sick from the flu vaccine itself

-My child is scared of needles

-Children should only be immunized against serious diseases

-Most parents you know take their children for flu vaccine

Social Norms (TRA)

-Most people important to you think you should give your child a flu vaccine

Table 3. Differences between counties in baseline and one year follow-up attitudes and barriers scores

School-based Mean (SD) Provider-based Mean (SD) Control Mean (SD) p value

Baseline

Benefits 2.72 (1.13) 3.07 (1.05) 2.93 (1.10) ns

Barriers 2.24(1.30) 1.46 (1.09) 1.73 (1.19) 0.001
Susceptibility 1.52 (0.89) 1.25 (0.90) 1.55 (1.03) ns

Severity 0.97 (0.17) 0.94 (0.24) 0.92 (0.27) ns
Social norms 1.71 (1.15) 1.69 (1.03) 1.73 (1.00) ns
1y follow-up

Benefits 2.78 (1.14) 3.56 (0.83) 2.70 (1.18) 0.001

Barriers 1.94 (1.35) 1.19 (1.06) 1.77 (1.37) 0.001
Susceptibility 1.75 (0.91) 1.46 (0.82) 1.47 (0.81) ns

Severity 0.94 (0.25) 0.94 (0.23) 0.93 (0.26) ns
Social norms 1.96 (0.92) 2.16 (0.92) 1.77 (0.98) 0.01

ns = non-significant difference between counties.

fall or winter?” Intention to receive an influenza vaccination was
measured by asking: “Do you plan to have your child receive the
flu vaccine next fall or winter?” All were dichotomous variables
(Yes/No).

Demographic information. Participants reported their gender
(dichotomous) and race (categorical), whether target child was in
middle or high-school (dichotomous), gender of child (dichoto-
mous) and insurance coverage (categorical).

Attitudes and beliefs
vaccination:

Questions specific to: (1) perceived severity of influenza infec-
tion for adolescents (1 items), (2) perceived susceptibility of ado-
lescent to influenza infection (3 items), (3) perceived barriers
to influenza vaccination for adolescent (5 items), (4) perceived
benefits of influenza vaccination for adolescents (4 items) and
(5) perceived social norms about getting adolescent vaccinated

toward influenza and influenza
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against influenza (3 items) were asked of parents (see Table 2 for
survey items). Responses were either true (1) or false (0). A true/
false option was opted for rather than a Likert-rating because the
survey was conducted over the phone, in attempt to reduce pos-
sible confusion from offering a more complex response range.
Items were summed per construct, resulting in 5 separate attitude
and belief scores.

Data analysis. Descriptive statistics assessed the distribution
of demographic variables among parents. Bivariate analyses (chi-
square tests for dichotomous variables and one-way ANOVA
for continuous variables) examined differences in self-reported
adolescent vaccination rates, intention to vaccinate one’s adoles-
cent and psychosocial constructs across the 3 study conditions
at baseline and at 1 y follow-up. Additionally, separate compari-
sons were made for each study condition to assess change from
baseline to follow-up in each study condition. All analyses were
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Table 4. Differences between the counties in baseline and 1y follow-up vaccination behaviors

School-based number (%)

Baseline

Flu vaccine (ever) 21 (33.3)

Flu vaccine (past year) 11 (35.5)
Intend to vaccinate (next year) 34 (53.1)

1y follow-up

Flu vaccine (ever) 36 (49.3)

Flu vaccine (past year) 29 (82.9)
Intend to vaccinate (next year) 54 (68.4)

conducted using SPSS version 18.0. Given the nature of the data
collection (via phone survey), there was virtually no missing data
for all variables in the study. Missing data were treated as miss-
ing, and therefore were not included in analysis.

Conclusion

These findings suggest that a school-delivered educational inter-
vention targeting parents and teens may influence influenza vac-
cination in rural communities and motivate parents to get their
child vaccinated. Future influenza vaccination efforts geared
toward the parents of rural middle- and high-school students
may benefit from addressing barriers and benefits of influenza

Provider-based number (%) Control number (%) p value
43 (37.4) 58 (42.3) 0.21
16 (16.3) 34 (47.9) 0.001
74 (62.7) 77 (55.4) 0.14
71 (68.9) 60 (43.2) 0.001
61 (87.1) 44 (72.1) 0.088
83 (81.4) 84 (58.7) 0.001
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