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ABSTRACT

Background Adolescents make decisions about their own vaccinations and will be the childhood vaccine decision makers of tomorrow. It is

therefore essential to educate adolescents about the risks of vaccine-preventable diseases and immunization safety. This study evaluated the

impact of an interactive education initiative among adolescents at a high school in North Bay Ontario.

Methods An anonymized questionnaire to assess students’ knowledge, attitudes and beliefs about immunization and vaccine-preventable

diseases was administered before and after delivering an interactive session. Chi-squared and Kruskal-Wallis tests were performed to test for

differences between pre and post responses.

Results The intervention increased the students’ awareness that measles is a disease that affects their generation (P < 0.05). Improvements

were also noted in the perceived risk of pertussis (P < 0.05) and tetanus (0.05). After the session, respondents were also more willing to

participate with their parents in decisions affecting their healthcare (P < 0.05). Students’ perception of vaccine safety also improved

(P < 0.001).

Conclusions Post survey results suggest that the interactive educational intervention had a positive effect on the adolescents’ perceptions and

attitudes towards immunization. Further research is required to determine the impact of this type of intervention on adolescents’ future

decision-making with respect to immunization.
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Introduction

Immunization programs in Ontario, Canada, include univer-
sally funded programs that begin at 2 months of age and
continue through adulthood.1 Ontario is similar to many
jurisdictions in that the immunization status of children is
reviewed before they enter school.

Adolescent vaccines in Ontario are usually delivered by
public health professionals through school-based programs.2

Unfortunately, immunization coverage in Ontario adolescents
is suboptimal,2 leaving this population potentially suscepti-
ble to certain vaccine-preventable diseases (VPDs). Provid-
ing valid, evidence-based information about immunization
to adolescents is difficult. Healthcare providers have limited

opportunities to convey immunization information to ado-
lescents, as this population usually only access health care
for illness.3 Parents and guardians play an important role
in the immunization of their adolescent children; however,
there is evidence that adolescents participate more in their
vaccine decision-making than once thought.4 As discussed
by Principi and Esposito, compliance with immunization rec-
ommendations in adolescence is a complex process involving

D
ow

nloaded from
 https://academ

ic.oup.com
/jpubhealth/article/42/3/e272/5585847 by guest on 11 April 2024



EDUCATING ADOLESCENTS ABOUT VACCINES e273

the adolescents’ thoughts and opinions, their relationships
with parents, friends and physicians and the information they
receive from the mass media.3

Implementing vaccination requirements in schools has
improved adolescent vaccine coverage.5 Several school-based
educational programs have been found to be effective in
increasing adolescent vaccination rates,6,7 and including
educational programs of VPDs has been acknowledged as
an important part in improving adolescent coverage.6,7,8,9

Currently, there is no known curriculum in Ontario for
adolescent education on vaccine-preventable disease and the
benefits of vaccines, despite the recommendation of such
programs by the Canadian Pediatric Society.10

With this in mind, we conducted an interactive educa-
tional session on vaccines and the risks of VPDs with a
group of high school students in North Bay Ontario. We
then evaluated the respondents’ attitudes and beliefs about
vaccination by comparing questionnaire responses before and
after the session. Our goal was to evaluate whether we could
enhance the understanding of VPDs and reposition the value
of vaccines among a group of adolescents in a brief, school-
based educational session.

Methods

Participants

All teachers of the participating high school were invited to
bring their students to attend our educational session. Of
the entire school, 598 students between the ages of 13 and
18 years participated. The session was administered by one
public health nurse from the North Bay Parry Sound District
(NBPSD) health unit, with administrative support.

Intervention

The participating high school was chosen due to a pre-existing
relationship between the school and the lead public health
nurse of this project. Approval for our educational session
was gained from the principal of the participating high school
and the manager of the vaccine program at the NBPSD health
unit after a discussion of the goal and content.

The session focused on three concepts: the risks of VPDs,
the benefits of vaccination and the challenges in communi-
cating information about vaccination to adolescents.

We first aimed to describe the impact VPDs can have on
people’s lives after infection, through interactive scenarios,
videos and presentations of local outbreak statistics. Graphic
images of smallpox infections in young people were shown
to illustrate the devastating effects of a disease now eradicated
by immunization. Students were then asked to volunteer for

Fig. 1 Visual representation of herd immunity.

an interactive scenario, incentivized by a $10 CAD iTunes gift
card and a small bag of health promotional material. Upon
asking whether they played sports, a volunteer identified that
playing hockey was an important part of their life. This
volunteer was then asked to demonstrate what movements are
important when playing hockey. The presenter then asked the
students to imagine the negative effects polio-related paralysis
would have on the volunteer’s ability while playing hockey.
Similar exercises demonstrated the negative impact pertussis
and rubella can have on a young person’s life. Videos were
shown of a young girl walking with difficulty after suffering
from a polio infection; an individual discussing their limita-
tions after being born with congenital rubella syndrome and
a mother discussing how she had unknowingly transmitted
pertussis to her newborn. Information about polio, measles,
rubella and pertussis were provided between the screenings
of these videos, as well as local statistics of recent outbreaks
and pertussis cases, to provide the relevance of these diseases
to the students’ lives and community.

We then focused on the benefits of vaccination, herd
immunity and vaccine hesitancy through presentations and
interactive scenarios. The concept of herd immunity was pre-
sented to participants with simple, understandable graphics
such as Fig. 1, which highlighted how vulnerable community
members (the young child) are protected from VPDs when
those around them are immunized (the adolescents).

Vaccine hesitancy was explored by asking students to raise
a hand if they agreed with statements about common reasons
for avoiding immunization such as finding it painful, risky
or unnecessary. We then discussed how countering vaccine
hesitancy can be difficult when there are barriers to effective
communication as well as the presence of misinformation. To
explore this, we presented pictures of well-known celebrities
with a large number of followers on Twitter. We then asked
students to identify pictures of scientists whose work has had
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real impact on adolescent health, of which only one was rec-
ognized. This demonstrated how difficult it can be for public
health experts to be visible in today’s information age. We also
discussed how using scientific language to deliver information
about vaccine safety can create a barrier to knowledge for
people without a background in science.

We ended the session with more facts about vaccine safety
and disease risk and emphasized the importance of making
informed decisions about immunization for this and upcom-
ing generations.

Pre and post testing of knowledge, attitudes and beliefs

An anonymized questionnaire was administered (Appendix
A) to assess students’ knowledge, attitudes and beliefs about
immunizations and VPDs on the same day before and after
delivering the education session. Students were asked to
respond to 10 questions by circling the number that best
represented their level of agreement on a scale of 1–10; 1
indicating that they strongly disagreed with the statement,
5 indicating they were neutral and 10 indicating that they
strongly agreed with the statement. The option to select ‘do
not know’ was offered for some questions, to provide an
opportunity to indicate a lack of confidence in having an
opinion. Chi-squared tests were performed for comparing
yes/no answers, and Kruskal-Wallis tests were performed to
test for differences between pre and post responses using non-
parametric ranking methods. When the data were compared,
students that circled their level of agreement as a 1–4 were
grouped into a Disagree category. Students who circled 5 or
6 were grouped into the Neutral category, and students that
circled a 7–10 were grouped into the Agree category. This
method was used to assess a general level of agreement or
disagreement from the students for each question asked and
to compare pre and post intervention results.

Results

Almost half of the attending students (267/598, 44%)
responded to the pre intervention survey with 221 (37%)
providing responses to the post intervention survey. Our pre
intervention survey revealed that the majority of the students
(168, 63%) thought that their immunizations were up-to-
date, 9 (3%) said they were not up to date while 87 (33%)
were unsure. The most common sources of information
about immunization identified by respondents were school
(228, 85%), healthcare provider (165, 62%) and family
(134, 50%). Obtaining information from the internet was
identified by 52 (19%) students, while friends were identified
by 39 (14%) students as an information source. Most of
the responding students (148, 55%) indicated that they

participate in decisions regarding their health care, alongside
their parents.

When asked if they believed vaccines were safe, median
agreement score improved from 5 (neutral) to 8 (agree) after
the intervention (P < 0.01) (Table 1). There was also an
increase in agreement that the safety of vaccines has improved
over time, with a median agreement score increasing from 5
(neutral) to 8 (agree) (P < 0.01).

We wanted to know if students learned about the miscon-
ception that some VPDs are no longer a risk to the current
generation. We asked the students in the pre and post survey
to identify if they thought tetanus, pertussis, measles, mumps
or chickenpox were diseases that would not affect their gen-
eration by circling a number from 1 (strongly agree) to 10
(strongly disagree). We hoped that students would ‘disagree’
following the intervention to indicate they realize that vac-
cination for these diseases remains important. In hindsight,
we realized that these questions may have been confusing as
it was framed in the negative. Despite this, the intervention
increased the students’ awareness that measles is a disease that
will affect their generation (P < 0.05). Similar improvement
was noted in perceived risk of pertussis (P < 0.05) and tetanus
(P < 0.05).

Following the intervention, students felt they were more
informed about immunizations and the diseases they pre-
vent with a median agreement increase from 6 (neural) to 8
(agree) (P < 0.001). Similar improvements were seen when
students were asked if they understood how to obtain credible
information on immunizations and VPDs (median increase in
agreement from 6 (neutral) to 8 (agree), P < 0.001).

The intervention improved the students perception that
immunizations are important to their health (median increase
in agreement from 6 (neutral) to 8 (agree), (P < 0.001)). The
intervention also appears to have influenced the students’
motivation to encourage their friends and family to be immu-
nized (median increase in agreement from 5 (neutral) to 7
(agree), (P < 0.001)).

Students found increased confidence in having an opinion
about VPDs and immunization following the intervention.
This can be seen in Table 2, which demonstrates a significant
reduction in the proportion of ‘do not know’ responses in
survey questions where this was an option.

Discussion
Main finding of this study

The interactive education session resulted in more students
reporting they felt vaccines were safe, increased students’
awareness of the risks of VPDs and improved their confi-
dence in vaccination.
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Table 1 Differences between the pre and post intervention scores

Question Before n = 267 After n = 221 P-valuea

Number (n) agreeing

(score 7–10) or disagreeing

(score 1–4) (%)

Median score Interquartile

range (IQR)

n (%) Median

score

IQR

I participate in decisions affecting my

health care with my parents (agree)

148 (56) 7 5–9 150 (68) 8 5–10 0.0027

I believe vaccines are safer now than

when I was a baby (agree)

87 (40) 5 5–8 147 (69) 8 5–10 0.0001

I believe vaccines are safe 104 (43) 5 5–8 144 (69) 8 5–9 0.0001

This disease will not

affect my generation

(disagree)

Tetanus 49 (31) 5 4–6 89 (49) 5 2–6.5 0.045

Pertussis 35 (25) 5 5–6 82 (46) 5 2–6 0.039

Measles 41 (26) 5 4–6 84 (47) 5 2–6 0.0054

I am informed about immunizations and

the diseases they prevent (agree)

117 (44) 6 5–8 152 (70) 8 6–10 0.0001

I know how to obtain credible information

on immunizations and VCDs (agree)

112 (42) 6 5–8 141 (65) 8 5–10 0.0001

I believe immunizations are important to

my health

117 (46) 6 5–8 148 (70) 8 6–10 0.0001

I encourage my friends and/or family to

get immunized

79 (30) 5 3–7 113 (52) 7 5–9 0.0001

aKruskal-Wallis test comparing before/after intervention scores excluding ‘do not know’ and missing responses.

Table 2 Differences in the ‘do not know’ response pre and post intervention

Question Number and % response ‘Do not know’ P-valuea

Before n = 267 (%) After n = 221 (%)

I believe vaccines are safer now than when I

was a baby

51 (19) 10 (5) 0.000

I believe vaccines are safe 24 (9) 7 (3) 0.008

This disease will

not affect my

generation

Tetanus 111 (42) 38 (17) 0.000

Measles 108 (40) 37 (16) 0.000

Pertussis 126 (47) 38 (17) 0.000

I believe immunizations are important to my

health

11 (4) 5 (2) 0.27

aPearson chi-square test.

Our results indicate that one-third of students were unsure
of their immunization status and that half participated with
their parents to make decisions about their health care. These
findings indicate an important information gap and a need for
adolescent education on immunization to ensure these young
people have the opportunity to make informed decisions
about their immunization choices.3,11 We were surprised that
the internet was not indicated by more students as an infor-
mation source, as we know parents often use the internet

as a resource for immunization information.12 This may tell
us that adolescence is an ideal time to educate young people
about how to find high-quality evidence about immunization,
before they start looking to the internet for information.

What is already known on this topic

A cost of the success of immunizations is a diminished
awareness of the risks of the diseases they prevent.13

The most important barrier to adolescent vaccination has
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been identified as the lack of knowledge of vaccines and
vaccine-preventable disease.3 Adolescent vaccine coverage
has improved by implementing vaccination requirements
before school entry and sending reminders.5 Espositio
et al. 8 found that a website-based educational program was
successful in increasing vaccination coverage in adolescents.
However, the authors cautioned that web-based approaches
were most effective when supplemented with face to face
discussions about vaccines at school and at home.

What this study adds

This study offers promise for a positive change in adoles-
cent perceptions and beliefs about vaccine safety and risks
of VPDs. A perceived barrier to educating adolescent high
school students could be the cost of such programs. However,
the time required to create this session was only 12 hours,
given the familiar nature of the content for the nurses who
work in the VPD program at the NBPSD health unit. This
intervention was inexpensive and did not require a large
time commitment from teachers, public health staff or the
participating students. This session also demonstrates how
collaboration between public health and schools can provide
an opportunity to educate an age group that can be hard to
reach. We begin to make our own decisions about immu-
nization in adolescence, which should be informed by valid,
evidence-based information from reputable sources.

Limitations of this study

Our study had several limitations. As it was anonymous, we
could not link the pre and post intervention surveys and
could not follow up with respondents to evaluate longer-term
impact. Our survey was designed not to collect demographic
or personal information to encourage completion by students.
This therefore precluded a more detailed analysis of the
impact of characteristics such as age or sex on intervention
effectiveness. It is also possible that students overestimated
the amount of influence they have in making their own health-
care decisions; however, our results do indicate a desire for
input. Some questions were framed as a double negative and
that might have confused some students. It is also possible we
introduced selection and respondent bias as the participating
school and teachers may have been more likely to vaccinate
than the general population at study outset, as they had a posi-
tive pre-existing relationship with the lead public health nurse.
The Likert scales used in our survey also may have intro-
duced bias if respondents avoided using extreme response
categories; agreed with statements they did not understand or
agreed with statements that appeared socially desirable.

Supplementary data

Supplementary data are available at the Journal of Public Health

online.
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