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Abstract
Background: We examined the characteristics of parents using an iPad-based intervention about vaccines, and its
impact on vaccination attitudes and behavior.
Methods: Interventions were implemented in three primary care clinics from June 2012–September 2013. Baseline
and follow up surveys assessed vaccination attitudes and intentions. Medical records were used to examine adolescent vaccine uptake.
Results: During the study, 42 parents viewed tailored educational content. Users were generally positive about vaccines, though one out of five worried that vaccines caused more harm than good. Among the 16 parents completing
the post-intervention survey, there was a slightly higher, non-statistically significant, mean vaccination intention after
viewing the website than prior to viewing it for three of the four adolescent vaccines (all except tetanus–diphtheria–
acellular pertussis). Using the intervention did not increase the likelihood of adolescent vaccination.
Conclusions: Providing educational material via iPads in clinic waiting rooms does not appear to be an effective
strategy for engaging parents about vaccines. Overall, parents’ interaction with TeenVaxScene was low, and had little
impact on their vaccination attitudes and beliefs. However, use of TeenVaxScene did not appear to worsen parents’
attitudes about vaccines. New and creative ideas for engaging parents to use such educational materials are needed.
Keywords: Vaccine, Adolescent, Human papillomavirus, Meningococcal, Pertussis, Influenza
Background
Recognizing that adolescence is a time of major risk for
several important vaccine preventable diseases, [1] the
Advisory Committee on Immunization Practices (ACIP)
established the “adolescent platform” of vaccines in 2005.
This platform includes the human papillomavirus (HPV),
tetanus–acellular pertussis–diphtheria (Tdap), influenza,
and meningococcal (MCV) vaccines. The ACIP recommends Influenza vaccine to all adolescents yearly and the
remaining three vaccines as part of routine preventive
health care for 11–12 year olds, with catch up vaccination recommended for older adolescents who have not
yet been vaccinated [2].
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Healthy people 2020 established a goal coverage level
of 80 % among adolescents for each of these four vaccines
[3]. However, national studies indicate that while coverage among adolescents for Tdap and MCV vaccines have
reached or nearly reached this level (86 and 78 % respectively for 13–17 year olds as of 2013), utilization of HPV
and Influenza vaccines is lagging significantly [4, 5].
Barriers to high adolescent vaccine coverage include
parents being unaware of adolescents’ risk for vaccine
preventable diseases, and negative parental attitudes
about the safety and necessity of adolescent vaccines
[6–12]. While these barriers must be overcome for high
vaccination levels to be achieved, there is a paucity of
research on interventions to do this. Intervention development has been hindered by the difficulty in finding
time during clinical encounters to adequately address
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parents’ vaccine-related questions, and the wide variety
of parents’ vaccination beliefs and informational needs.
One promising strategy that may begin to address this
problem is that of “tailored messaging.” Tailored messaging is based on the principal that when information
is provided to the user in a way that feels personally
relevant, that information will be more impactful and
thus more likely to be acted upon. A large body of evidence supports the effectiveness of tailored messaging in
improving compliance with a variety of preventive health
behaviors, [13, 14] and our prior research supports its
potential to increase levels of adolescent vaccination [15,
16].
Our group recently developed an educational website
that provides individually-tailored information to parents
of adolescent children about the four vaccines in the adolescent platform. To our knowledge this website, called
TeenVaxScene, is the first tailored messaging intervention related to adolescent vaccination to be developed.
The goals of this study were to better understand the
characteristics of parents who used the TeenVaxScene
website (described in detail previously [17]) when provided in outpatient pediatric clinic waiting rooms via
iPads, whether using TeenVaxScene impacted parental
attitudes and decision making about adolescent vaccination, and ultimately if use of TeenVaxScene impacted
adolescent vaccination.
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Table 1 Demographic characteristics of TeenVaxScene
users and their adolescent children
% (n)
Parent characteristics, n = 54

During the study period (July 2012–Sept 2013), there
were 6749 adolescent patients seen in the three practices. As reported elsewhere, relatively few parents interacted with the intervention despite the implementation
of several different types of recruitment strategies [17].
Table 1 shows the demographic characteristics of the 54
parents who used TeenVaxScene during the study period,
and includes the characteristics of these parents’ 74 adolescent children. Participants were distributed equally
across the three clinics (data not shown). Most were
highly-educated, white females. A notably high proportion of parents, as well as their adolescent children, had
personally experienced influenza in the past (Table 1).
Among parents, 74 and 68 %, respectively, indicated that
they themselves had previously received Tdap and Flu
vaccines.

66 (31)

  Single

17 (8)

  Married/partnership

76 (36)

  Divorced/widowed

7 (3)

Hispanic

10 (5)

Race
  White

87 (41)

  Black

0

  All other choices

13 (8)

Education
<High school

2 (1)

High school graduate

11 (5)

Some college

86 (41)

Prior personal experience with…
Flu

83 (45)

Tetanus

0

Pertussis

22 (12)

Meningitis

6 (3)

Positive HPV test

7 (4)

Genital warts

4 (2)

Abnormal pap smear

30 (16)

Cervical cancer

9 (5)

None of the above

13 (7)

Prior experience of illness in their adolescent with…
Flu

63 (34)

Tetanus

0

Pertussis

13 (7)

Meningitis

2 (1)

HPV-related health problems

0

None of the above

31 (17)

Adolescent characteristics, n = 74a
Adolescent’s age in years (range)
Female gender

13.6 (11–17)
51 (36)

Adolescent’s health
  Very good

69 (51)

  Good

30 (22)

  Fair

1 (1)

  Poor

0

Medical conditions in adolescent

Prior receipt of adolescent vaccines

In the pre-intervention survey, Tdap and Influenza vaccines were reported to have been received by the participants’ adolescent children in 77 and 64 % of cases,
respectively. Prior receipt of MCV and HPV vaccines was

41.8 (18–54)

Female gender
Marital status

Results
Pre‑intervention survey results
Demographics

Age in years (range, SD)

Lung problems

15 (11)

Neurologic problems

4 (3)

Other chronic problem

4 (3)

Allergy to eggs

0

None of the above

78 (58)

Aware that there are vaccines recommended
for this adolescent
a

84 (62)

Parents could answer questions about as many adolescents as they had in
their family
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notably lower at 53 and 56 %, respectively. Among the
39 adolescents whose parents reported prior HPV vaccination, 29 (59 %) reported that three doses had been
received, 15 (28 %) indicated that their adolescent had
not yet gotten three doses, but planned to do so, and one
parent (3 %) indicated their adolescent had not yet gotten
three doses and they did not plan to allow any more.
Attitudes about vaccines

Even before viewing the TeenVaxScene website, parents
reported relatively high perceived effectiveness of the
adolescent vaccines. Parents rated the Tdap and MCV
vaccines as “very effective” or “effective” 73 % of the time,
while Influenza and Tdap vaccines were rated this highly
69 and 65 % of the time, respectively. More than half of
parents (55 %) indicated they wanted more information about how vaccines work, and 58 % indicated they
wanted more information about vaccine safety.
Table 2 shows results of the pre-intervention survey
regarding parents’ attitudes about vaccines in general,
and for each vaccine the parent reported their adolescent
had not yet received. As in other studies, [6, 20] a high
proportion (69 %) indicated that a doctor’s recommendation was one of the most important factors in deciding
about vaccines. However, a number of negative attitudes
about vaccines were also identified. For example, one out
of five parents worried that vaccines in general caused
more harm than good. Moreover, a substantial minority
of parents believed that vaccines in general might cause
long term health problems for their child (15 %), that the
HPV vaccine might make their adolescent think it was
OK to have sex (23 %), and that the Influenza vaccine
could cause the flu (34 %).
Immediate impact of TeenVaxScene on vaccination
attitudes

Among the 54 parents who answered questions in the
pre-intervention survey, 42 viewed at least one page of
tailored content (Fig. 1). Of these, 16 (38 %) provided
answers to the post-intervention survey to allow for
assessment of the immediate impact of the TeenVaxScene
website on vaccination intentions. As shown in Table 3,
for three of the four vaccines (all except Tdap) there was
a slightly higher mean vaccination intention after viewing the website than prior to viewing it. However, these
results were not statistically significantly for any vaccine.
Longer term impact of TeenVaxScene
Impact on vaccination attitudes

Among the 16 parents who completed the post-intervention survey, 8 (50 %) completed the follow up survey
administered 3 months after viewing TeenVaxScene. As
shown in Table 4, none of the parents indicated in the

Page 3 of 9

follow-up survey that TeenVaxScene made them less
likely to have their adolescent vaccinated. In fact, in several cases, the website actually increased planned vaccination behavior (20–67 % of cases, depending on the
vaccine, Table 4). This possible trend towards more positive vaccination intentions did not appear to be moderated by changes in perceived effectiveness of the vaccines
or general vaccination attitudes, as neither of these measures were substantially more positive when comparing
responses in the pre-intervention and follow up surveys
for these parents (data not shown).
Impact on vaccine uptake

There were 37 adolescent children whose parents used
TeenVaxScene that had vaccination records available
from the practice. Viewing TeenVaxScene did not appear
to increase the likelihood that these adolescents got vaccinated on the day of their appointment (Table 5), or in
the 3 months after the appointment (data not shown),
when compared to adolescent patients seen in the clinic
during the study period whose parents had not used
TeenVaxScene, though this analysis was hindered by a
small sample size.

Discussion
In this study we implemented and assessed an educational website for parents called TeenVaxScene that provided individually-tailored educational material about the
adolescent vaccination platform. The goal of this study
was to assess the characteristics of those who used this
website, and its impact on parental vaccination attitudes,
decision-making and behavior. Overall, utilization of the
website was low and appeared to have minimal impact on
these outcomes. Thus, in a sense, our study could be considered a ‘negative study’ in that, despite extensive efforts
to engage parents to participate in the website (reported
elsewhere, [17]), very few actually did. This negative finding is important because iPad-based interventions have
been successfully used in primary care settings for other
health issues, and many researchers are currently examining the utility of web-based interventions to improve
adolescent health [21–33]. Our study suggests that when
it comes to educating parents about adolescent vaccines,
passively placing an iPad or a kiosk in a waiting room is
not likely to engage a high proportion of parents. Further study is needed to better understand how to actively
engage parents with this type of information.
A major limitation to drawing conclusions from this
study was its small sample size. Although the clinics
where the intervention was in place saw ~6700 adolescents during the study period, only 54 parents completed
the baseline survey portion of the intervention, and
only 42 parents viewed tailored educational materials.
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Table 2 Attitudes about vaccines among TeenVaxScene users
Statement
General attitudes, n = 65

% (n) agree or
strongly agree

I think vaccines may cause short-term problems (example: fever or pain)

42 (27)

I think vaccines may cause serious long term health problems for [child’s name]

15 (10)

Many of my friends are not getting their children vaccinated

9 (6)

Having [child’s name]’s doctor recommend a vaccine is one of the most important factors in deciding to get [him/her] vaccinated

69 (45)

I worry that vaccines may cause more health problems for [child’s name] than benefit

20 (13)

HPV vaccine, n = 42

I worry that [child’s name] may be at risk for genital warts, [(female): cervical cancer or other cancers related to HPV]
OR
[(male): cancers related to HPV, or may transmit the infection to others]

17 (7)

I worry that the HPV vaccine will give [child’s name] the HPV virus

4 (2)

I worry that [child’s name] will have reproductive problems if he/she gets the HPV vaccine

7 (3)

I worry that the HPV vaccine will cause immune problems for [child’s name]

7 (3)

I worry that if [[child’s name] got the HPV vaccine, then [he/she] would get neurologic problems] or [his/her neurologic problems
would worsen]

9 (4)

I don’t think [my son] would get much benefit from getting the HPV vaccinea

10 (2)

I think that giving the HPV vaccine to [child’s name] may make [him or her] think it is OK to have sexb

23 (9)

I think [child’s name] is too young to get a vaccine for a sexually transmitted infection like HPVb

23 (9)

I am concerned that the HPV vaccine costs more than I can payb

13 (5)

The HPV vaccine is so new that I want to wait a while before deciding if [child’s name] should get itc

27 (10)

I need more information about the HPV vaccine before deciding whether or not to give [child’s name] the vaccinec

27 (10)

Many of my friends are against giving the HPV vaccine to adolescentsc
I would regret it if [child’s name] did not get the vaccine and later got a health problem related to HPVc
Tdap vaccine, n = 14

7 (3)
68 (25)

I worry that [child’s name] may get tetanus 1 day

35 (5)

I worry that [child’s name] may be exposed to pertussis (whooping cough)

43 (6)

I worry that the Tdap vaccine is not safe for [child’s name]

21 (3)

I think that giving [child’s name] the Tdap vaccine is more harmful to [him/her] than not giving it

21 (3)

I would have [child’s name] get the Tdap vaccine because it is required by [his/her] school

64 (9)

Meningococcal vaccine, n = 22

I worry that [child’s name] may be at risk for getting meningitis

14 (3)

I worry that the meningococcal vaccine is not safe for [child’s name]

14 (3)

I think that giving [child’s name] the meningococcal vaccine is more harmful to [him/her] than not giving it

10 (2)

I would have [child’s name] get the meningococcal vaccine because it is required by [his/her] school

55 (12)

I worry that if [child’s name] got the meningococcal vaccine, then [[he/she] would get neurologic problems] or [his/her neurologic
problems would worsen]

10 (2)

Flu vaccine, n = 18

I worry that [child’s name] may be at risk for getting the flu

24 (6)

I think the flu vaccine can cause [child’s name] to get the flu

34 (6)

I worry that if [child’s name]got the flu vaccine [he/she would get neurologic problems or his/her neurologic problems would
worsen]

22 (4)

I don’t think the flu vaccine is safe

16 (3)

It is a hassle to get this vaccine every year

16 (3)

I think it is better for [child’s name] to have the flu than get the flu vaccine

11 (2)

The number of respondents changes for each section as parents were only asked about vaccines they reported their adolescent had not received previously. All
parents received the general vaccination attitudes questions. Bracketed responses denote tailoring of the question to the child’s gender and/or neurologic status
a
b
c

Only respondents with sons were provided with this question, n = 19
Only 40 respondents answered this question

Only 37 respondents answered this question
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Parcipant self directs to the
iPad
(n=199)

Eligible parcipant completes
pre-intervetnion survey
n=54

Parents view at least 1 page
of tailored content
n=42

Parent completes postintervenon survey
n=16

Parent completes follow-up
survey
n=7
Fig 1 Participant flow through the various components of the TeenVaxScene intervention

As described previously [17], a number of different and
increasingly intensive recruitment strategies were used
to try and engage parents with the intervention. Despite
this, the level of engagement with the intervention was
disappointingly low, and significantly less that the level
our study was powered for (n = 300). Future research will
be needed to understand other ways such an intervention
might be better disseminated—for example through previsit communication (i.e., emailed appointment reminders). However, it is important to note that when it comes
to vaccination, interventions with even small impacts, or
used by only small subset of the population can be potentially useful. This is because, with millions of adolescents

being recommended for vaccines each year, interventions
that provide even incremental improvements in vaccine
uptake can lead to several thousands more teens getting
their recommended vaccines. Thus, a potentially important finding from our study is the non-statistically-significant trend for increased vaccination intentions after
viewing the TeenVaxScene website. It is possible that with
a larger sample size (for example if TeenVaxScene was
available to the general public), improvements in vaccination intention following use of TeenVaxScene would be
statistically significant, which would be in keeping with
our prior studies [15, 16]. However, an important caveat
is that because the intervention was passively delivered,
there was likely bias in the those who chose to use it—the
intervention may have been more compelling to those
who were inherently more interested in, and/or more
willing to vaccinate, or alternatively, to those with strong
convictions against vaccination that would be unlikely to
be swayed by such an intervention.
Overall the attitudes of parents using TeenVaxScene
were generally positive—most parents perceived vaccines as highly effective, and most of their adolescents
had received at least one recommended adolescent vaccine. However, there were notable exceptions. For example, one out of five parents agreed or strongly agreed that
“vaccines may cause more health problems than benefit”
and more than one out of ten parents agreed or strongly
agreed that any given adolescent vaccine was “unsafe.”
The combination of prevalent negative attitudes about
vaccines combined with high levels of reported vaccine
uptake suggest that our intervention may appeal most
to the “fence sitter” parent—that is, a parent who has
enough concerns about vaccines that they are at risk of
becoming a vaccine refuser in the future, though they
are currently (mostly) following the recommend vaccination schedule [34]. Vaccine hesitancy is recognized
as a spectrum of beliefs ranging from refusal of all vaccines to acceptance of all vaccines though with significant
trepidation [35]. Prior research suggests that the “fence
sitter” group of parents may be the most amenable to
educational interventions such as TeenVaxScene as these
groups have generally positive attitudes about vaccines,

Table 3 Reported mean likelihood of having adolescent vaccinated before and after viewing TeenVaxScene
Vaccine

N for analysis

Pre intervention mean

Post intervention mean

p value

HPV

16

6.025

6.69

0.244

Tdap

4

8.00

8.00

n/a

10

6.30

6.80

0.177

7

3.42

4.00

0.532

Meningococcal
Flu

Analysis limited to participants who had data for both the pre-intervention and post-intervention surveys. The number of respondents varies by vaccine as parents
were only asked to report on those vaccines they indicated their adolescent had not yet received
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Table 4 Impact of TeenVaxScene on planned vaccination
behavior
Vaccine

N for
analysis

More likely
to get

Don’t know Less likely
to get

HPV

5

1

4

0

Tdap

3

2

1

0

Meningococ- 5
cal

1

4

0

Flu

2

1

0

3

Data reported for parents who responded to the follow up survey 2 months after
viewing TeenVaxScene, and indicated that their adolescent had still not received
the given vaccine. The number of respondents varies by vaccine as parents were
only asked to report on those vaccines they indicated their adolescent had not
yet received

Table 5 Impact of TeenVaxScene on vaccine uptake

Tdap
Flu

Utilizers

Non-utilizers

p value

25 % (1/4)

35 % (695/1965)

0.99***

25 % (1690/6712)

0.02

8 % (3/37)

MCV

20 % (1/5)

38 % (823/2162)

0.66***

HPV

17 % (4/23)

19 % (969/5004)

0.99***

Among those eligible for the vaccine at the time of the visit, how many got a
vaccine that day
Utilizers adolescents seen in the clinic during the study period whose parent
used TeenVaxScene; Non-utilizers adolescents seen in the clinic during the study
period whose parent did not use TeenVaxScene
*** Fisher’s exact test

but need significant reassurance [34, 35]. Time constraints during clinical encounters have been reported by
clinicians as a major barrier to addressing vaccine hesitancy among parents [10, 36–38]. Providing an educational resource such as TeenVaxScene prior to a clinical
encounter may be an effective way to alleviate the concerns of “fence sitter” parents without adding significant
time to the clinician–patient conversation. Our group
currently has studies that are exploring this hypothesis
directly.
Most of the users of TeenVaxScene in this study were
educated, white females. This is not entirely surprising
since mothers are known to be the parent most likely
to take their child to the doctor, [39] and white was the
predominant race among patients attending the clinical
sites where the intervention was located. However, it was
notable that a majority (86 %) of TeenVaxScene users had
at least some college education, which differs from the
demographics of the parent population at these clinics.
Past research suggests that in the US vaccine hesitancy
may be more common among more highly educated parents [40]. Thus, even though the level of utilization of
TeenVaxScene was low overall, our results could be consistent with the notion that the intervention reached the

“type” of parents (e.g., well-educated fence-sitters) who
are most likely to have vaccine-related questions, concerns or informational needs.
A very important thing to consider in any intervention
study is unanticipated negative impacts resulting from
the intervention. Vaccine hesitant parents frequently
report that available vaccine information is biased,
emphasizing only the benefits to vaccination while minimizing or ignoring any side effects [41]. TeenVaxScene
was designed with this in mind and special attention was
given to trying to provide accurate, equal amounts of
information about the pros and cons (risk of anaphylaxis,
and short term side effects like fever, sore arm, headache,
etc.) to vaccinating. Given this, one might hypothesize
that providing extensive vaccine-related information to
parents could actually increase their concerns about vaccines [42]. However, with the caveat that any results from
our study should be considered cautiously given the small
sample size, our very preliminary results do not suggest
that TeenVaxScene causes negative vaccination beliefs
and attitudes. For example, no parent reported in the follow up survey that they were less likely to get a vaccine
for their adolescent after viewing TeenVaxScene (and
several reported they were more likely to get vaccinated),
and there was no measurable negative impact on perceived vaccine effectiveness, or general attitudes about
vaccination.
In addition to the small sample size, there are other
important limitations to this study that need to be considered. This pilot study was performed in a single geographic area, with minimal heterogeneity of the study
population which limits the generalizability of the results.
Also, there are known to be culturally-specific vaccination attitudes and beliefs [43–46] which would not likely
be addressed by TeenVaxScene as it was designed for the
general public. Finally, our website was available only in
English and only on an iPad, and was therefore not likely
useful for non-English speakers and those who were
not familiar with how to use an iPad. Our sample could
therefore have been biased towards more highly educated, computer savvy individuals, which may or may not
be the group for which the information in the intervention is most useful.

Conclusions
We developed a website called TeenVaxScene that provides individually-customized information about adolescent vaccination to parents [17]. We found that the
majority of users were highly educated females, consistent with prior studies suggesting that this population is most likely to have significant concerns or
questions about vaccines. Overall, parents’ interaction with TeenVaxScene was low, and had little impact
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on their vaccination attitudes, beliefs or behaviors,
though there was a non-statistically significant trend for
improved vaccination intentions following use of the
website. Importantly, use of TeenVaxScene did not appear
to worsen parents’ attitudes about vaccines. Larger studies are needed to understand the impact of this intervention on parents’ vaccine-related attitudes and beliefs,
and how these are related to vaccine utilization among
adolescents.
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The content and structure of “TeenVaxScene” has been
described in detail elsewhere [17]. Briefly, this website
creates individually-tailored content for parents that
accounts for each person’s unique beliefs and experiences related to adolescent Tdap, HPV, Influenza and
MCV vaccination. The goal of TeenVaxScene is to provide information to parents to help address their unique
concerns or questions they may have about adolescent
vaccines, and ultimately to increase adolescent vaccination uptake.

the study and approval to access their adolescent’s vaccination records, parents completed a brief “pre-intervention” survey that collected demographic data about
the parent and adolescent, and assessed initial attitudes
about vaccines and vaccination intentions (n = 54). As
described previously, [17] the majority of parents were
offered a $10 incentive for completing the pre-intervention survey. An internal “tailoring engine” [18] used the
data from the pre-intervention survey to generate a series
of webpages that were specific to each parent. After viewing the tailored content (n = 42), parents were asked (but
not required) to take a brief “post-intervention” survey
that re-assessed vaccination intention (n = 16), and also
queried about their willingness to receive a “follow up”
survey (with an additional $10 incentive) via postal mail
3 months after the date they used TeenVaxScene. The
follow up survey (n = 8) re-assessed general vaccination
attitudes, and collected data on the perceived usefulness
of the intervention for making vaccination decisions. Up
to three contact attempts were made via postal mail for
the follow up survey. All survey materials are available
from the authors upon request.

Study setting

Outcome measures

The TeenVaxScene website was provided via a kiosk
or moveable iPad to parents of adolescents (ages
11–17 years) in the clinic waiting rooms of three primary
care pediatric clinics in the Denver metro area. Practices
A and B had patient populations that were primarily privately insured whereas nearly half (45 %) of the patients
seen in Practice C were insured by Medicaid. Caucasian was the predominant race of adolescent patients at
all three sites. All study activities were approved by the
Colorado Multiple Institution Review Board (COMIRB)
affiliated with the University of Colorado Denver.

Attitudes about vaccines in general, and each vaccine
specifically, were assessed by measuring agreement with
a series statements using a 5-point Likert scale ranging
from “strongly agree” to “strongly disagree.” All parents
received statements regarding their attitudes about vaccines in general, but vaccine-specific statements were
provided only to those parents reporting that their adolescent had not yet received that particular vaccine. Due
to the small sample size, categorical Likert responses
were grouped for each question to improve statistical power. For the attitude assessment, responses were
grouped as “strongly agree/agree” versus “neutral/disagree/strongly disagree;” for the assessment of vaccine
effectiveness responses were grouped as “very effective/
effective” versus “unsure/somewhat ineffective/very
ineffective.” Vaccination intention was measured using
a previously-described 11-point scale, where mean vaccination was calculated across participants for each
vaccine, and higher values represented more positive
vaccination intentions [19].
Vaccination status was assessed by linking unique
identifying information (i.e., name and birthdate) of the
children of parent participants who self-elected to use
the website to the child’s medical records at that practice
and to the state of Colorado’s Immunization Information system. The comparison group was all age-eligible
adolescents attending the clinic during the study period
whose parents did not appear to have used the intervention website. Based on what we had initially estimated

Methods
The TeenVaxScene website

Study design

This study included a pre-/post-intervention design comparing the attitudes and vaccination intentions of parents before and after using the interventional website,
and also a comparative cohort design whereby the vaccination status of children whose parents used the interventional website were compared to those age-eligible
children seen in the clinic during the study period whose
parents did not use the website.
Study flow

Figure 1 depicts the various components of the TeenVaxScene intervention, and the number of participants
at each step. Interested parents self-directed to the
kiosk and used TeenVaxScene prior to their adolescent’s
scheduled appointment (n = 199). After parents provided online informed consent for their participation in
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would be the sample size of those using the intervention (n = 300) we had powered our study to be able to
detect seven percentage point differences between children of parents who did and did not use the intervention.
However, the extremely poor uptake of the intervention
meant our ability to find statistically significant differences between groups was severely limited, even if the
percentage point variation between groups was large.
Data analysis

Descriptive statistics were generated for all demographic
variables. Two-sided, paired Student t tests were used to
compare mean vaccination intentions between the preand post-intervention surveys. Fisher’s exact tests were
used to compare vaccination attitudes between the preintervention and follow-up surveys. A p value of ≤0.05
was considered statistically significant. All analyses were
performed in either SAS 9.2 (Cary, NC) or STATA12
(StataCorp LP).

Page 8 of 9

4.
5.

6.
7.
8.
9.
10.

11.
12.

Abbreviations
Tdap: tetanus–diphtheria–acellular pertussis; ACIP: Advisory Committee on
Immunization Practices; HPV: human papillomavirus; MCV: meningococcal
conjugate vaccine; COMIRB: Colorado Multiple Institutional Review Board.
Authors’ contributions
AD conceived of the study, performed data analysis and wrote the first draft
of the manuscript. JM implemented the study procedures, performed data
analysis, and edited paper drafts. BB performed data analysis and edited paper
drafts. SO assisted with the study implementation, performed data analysis
and edited paper drafts. All authors read and approved the final manuscript.
Acknowledgements
This research was funded by the Society of Adolescent Health and Medicine. This society played no role in the design, data collection, analysis, data
interpretation, writing of the manuscript or decisions on where to submit the
article.
Competing interests
Amanda Dempsey serves on advisory boards for Merck and Pfizer. She does
not receive research support from either company, though this project
was funded by the Society of Adolescent Health and Medicine using funds
received by that society as an unrestricted grant from Merck and Co. Neither
company had any role in this research. All other authors have no competing
interests to declare.
Received: 29 June 2015 Accepted: 19 November 2015

13.
14.
15.

16.

17.
18.
19.

20.

21.
References
1. National Foundation of Infectious Diseases. Call to action: Adolescent
immunization. Bridging from a strong childhood foundation to a healthy
adulthood. Bethesda: National Foundation of Infectious Diseases; 2008.
2. Akinsanya-Beysolow I. Advisory Committee on Immunization Practices recommended immunization schedules for persons aged 0
through 18 years—United States, 2014. MMWR Morb Mortal Wkly Rep.
2014;63(5):108–9.
3. Healthy people 2020. http://www.healthypeople.gov. Accessed 1 Sept
2014.

22.

23.
24.

Flu vaccination coverage, United States, 2013–2013 influenza season.
http://www.cdc.gov/flu/fluvaxview/coverage-1213estimates.htm.
Accessed 10 Sept 2014.
Stokley S, Jeyarajah J, Yankey D, Cano M, Gee J, Roark J, Curtis RC,
Markowitz L. Human papillomavirus vaccination coverage among adolescents, 2007–2013, and postlicensure vaccine safety monitoring, 2006–
2014, United States. MMWR Morb Mortal Wkly Rep. 2014;63(29):620–4.
Holman DM, Benard V, Roland KB, Watson M, Liddon N, Stokley S. Barriers
to human papillomavirus vaccination among US adolescents: a systematic review of the literature. JAMA Pediatr. 2014;168(1):76–82.
Esposito S, Principi N, Cornaglia G. Barriers To the vaccination of
children and adolescents and possible solutions. Clin Microbiol Infect.
2014;20(Suppl 5):25–31.
Coyne-Beasley T, Reiter PL, Liberty AC, Ford CA, Miles DR, Brewer NT.
Awareness is not enough: the need to increase meningococcal vaccine
uptake. Clin Pediatr. 2013;52(5):441–50.
Capua T, Katz JA, Bocchini JA Jr. Update on adolescent immunizations:
selected review of US recommendations and literature. Curr Opin Pediatr.
2013;25(3):397–406.
Gowda C, Schaffer SE, Dombkowski KJ, Dempsey AF. Understanding
attitudes toward adolescent vaccination and the decision-making
dynamic among adolescents, parents and providers. BMC Public Health.
2012;12(1):509.
Dorell C, Yankey D, Kennedy A, Stokley S. Factors that influence parental
vaccination decisions for adolescents, 13 to 17 years old: national immunization Survey—Teen, 2010. Clin Pediatr. 2013;52(2):162–70.
DiClemente RJ, Painter JE, Sales JM, Gargano LM. “Build it and they
will come. Or will they?” Overcoming barriers to optimizing delivery
of seasonal influenza vaccine to US adolescents. Expert Rev Vaccines.
2012;11(4):387–9.
Lustria ML, Noar SM, Cortese J, Van Stee SK, Glueckauf RL, Lee J. A metaanalysis of web-delivered tailored health behavior change interventions.
J Health Commun. 2013;18(9):1039–69.
Noar SM, Benac CN, Harris MS. Does tailoring matter? Meta-analytic
review of tailored print health behavior change interventions. Psychol
Bull. 2007;133(4):673–93.
Gowda C, Dong S, Dombkowski K, Stokley S, Dempsey A. Abstract 30159:
a systematic evaluation of different methods of calculating adolescent
vaccination levels using immunization registry data. In: 1st National
Immunization Conference Online: 2012. Centers for disease control and
prevention. 2012. Available at https://cdc.confex.com/cdc/nic2012/webprogram/Paper30159.html.
Gowda C, Schaffer SE, Kopec K, Markel A, Dempsey AF. A pilot study
on the effects of individually-tailored education for MMR vaccinehesitant parents on MMR vaccination intention. Hum Vaccin Immuno.
2012;9(2):1–9.
Dempsey A, Maerten J, Beaty BL, O’Leary ST. Utilization of an in-clinic,
iPad-based intervention to provide parents with personalized information about adolescent vaccines. J Adolesc Health. 2015;56:S7–13.
http://chcr.umich.edu/mts/. Accessed 1 Sept 2014.
Dempsey AF, Zimet GD, Davis RL, Koutsky L. Factors that are associated
with parental acceptance of human papillomavirus vaccines: a randomized intervention study of written information about HPV. Pediatrics.
2006;117(5):1486–93.
Gargano LM, Herbert NL, Painter JE, Sales JM, Morfaw C, Rask K, Murray
D, Diclemente RJ, Hughes JM. Impact of a physician recommendation
and parental immunization attitudes on receipt or intention to receive
adolescent vaccines. Human Vaccin Immunother. 2013;9(12):2627–33.
Gielen AC, McKenzie LB, McDonald EM, Shields WC, Wang MC, Cheng YJ,
Weaver NL, Walker AR. Using a computer kiosk to promote child safety:
results of a randomized, controlled trial in an urban pediatric emergency
department. Pediatrics. 2007;120(2):330–9.
Gleason-Comstock JA, Streater A, Jen KL, Artinian NT, Timmins J, Baker
S, Joshua B, Paranjpe A. Consumer health information technology in an
adult public health primary care clinic: a heart health education feasibility
study. Patient Educ Couns. 2013;93(3):464–71.
Goodyear-Smith F, Warren J, Bojic M, Chong A. eCHAT for lifestyle and
mental health screening in primary care. Ann Fam Med. 2013;11(5):460–6.
Goodyear-Smith F, Warren J, Elley CR. The eCHAT program to facilitate
healthy changes in New Zealand primary care. J Am Board Fam Med:
JABFM. 2013;26(2):177–82.

Dempsey et al. BMC Res Notes (2015) 8:739

25. Kelly SM, Gryczynski J, Mitchell SG, Kirk A, O’Grady KE, Schwartz RP. Validity
of brief screening instrument for adolescent tobacco, alcohol, and drug
use. Pediatrics. 2014;133(5):819–26.
26. Kreuter MW, Black WJ, Friend L, Booker AC, Klump P, Bobra S, Holt CL. Use
of computer kiosks for breast cancer education in five community settings. Health Educ Behav. 2006;33(5):625–42.
27. Leijon M, Arvidsson D, Nilsen P, Stark Ekman D, Carlfjord S, Andersson A,
Johansson AL, Bendtsen P. Improvement of physical activity by a Kioskbased electronic screening and brief intervention in routine primary
health care: patient-initiated versus staff-referred. J Med Internet Res.
2011;13(4):e99.
28. Mansson KN, Skagius Ruiz E, Gervind E, Dahlin M, Andersson G. Development and initial evaluation of an internet-based support system for
face-to-face cognitive behavior therapy: a proof of concept study. J Med
Internet Res. 2013;15(12):e280.
29. McDonald EM, Solomon B, Shields W, Serwint JR, Jacobsen H, Weaver
NL, Kreuter M, Gielen AC. Evaluation of kiosk-based tailoring to promote
household safety behaviors in an urban pediatric primary care practice.
Patient Educ Couns. 2005;58(2):168–81.
30. Sanghavi DM. Taking well-child care into the 21st century: a novel,
effective method for improving parent knowledge using computerized
tutorials. Arch Pediatr Adolesc Med. 2005;159(5):482–5.
31. Shields WC, McDonald EM, McKenzie L, Wang MC, Walker AR, Gielen AC.
Using the pediatric emergency department to deliver tailored safety
messages: results of a randomized controlled trial. Pediatr Emerg Care.
2013;29(5):628–34.
32. Tait AR, Voepel-Lewis T, Chetcuti SJ, Brennan-Martinez C, Levine R.
Enhancing patient understanding of medical procedures: evaluation
of an interactive multimedia program with in-line exercises. Int J Med
Informatics. 2014;83(5):376–84.
33. Watts S, Mackenzie A, Thomas C, Griskaitis A, Mewton L, Williams A,
Andrews G. CBT for depression: a pilot RCT comparing mobile phone vs.
computer. BMC psychiatry. 2013;13:49.
34. Gust D, Brown C, Sheedy K, Hibbs B, Weaver D, Nowak G. Immunization
attitudes and beliefs among parents: beyond a dichotomous perspective.
Am J Health Behav. 2005;29(1):81–92.
35. Leask J, Kinnersley P, Jackson C, Cheater F, Bedford H, Rowles G. Communicating with parents about vaccination: a framework for health
professionals. BMC Pediatr. 2012;12:154.

Page 9 of 9

36. O’Leary ST, Crane LA, Wortley P, Daley MF, Hurley LP, Dong F, Stokley S,
Babbel CI, Seewald L, Gahm C, et al. Adherence to expanded influenza
immunization recommendations among primary care providers. J Pediatr. 2012;160(3):480–486 e481.
37. Kempe A, Daley MF, McCauley MM, Crane LA, Suh CA, Kennedy AM,
Basket MM, Stokley SK, Dong F, Babbel CI, et al. Prevalence of parental
concerns about childhood vaccines: the experience of primary care
physicians. Am J Prev Med. 2011;40(5):548–55.
38. Davis T, Fredrickson D, Arnold C, Cross J, Humiston S, Green K, Bocchini JJ.
Childhood vaccine risk/benefit communication in private practice office
settings: a national survey. Pediatrics. 2001;107(2):E17.
39. Women, work and family health: a balancing act. http://www.kff.
org/womenshealth/loader.cfm?url=/commonspot/security/getfile.
cfm&PageID=14293. Accessed 10 Sept 2014.
40. Larson HJ, Jarrett C, Eckersberger E, Smith DM, Paterson P. Understanding
vaccine hesitancy around vaccines and vaccination from a global perspective: a systematic review of published literature, 2007–2012. Vaccine.
2014;32:2150–9.
41. Healy CM, Pickering LK. How to communicate with vaccine-hesitant
parents. Pediatrics. 2011;127(Suppl 1):S127–33.
42. Nyhan B, Reifler J, Richey S, Freed GL. Effective messages in vaccine
promotion: a randomized trial. Pediatrics. 2014;133(4):e835–42.
43. Read DS, Joseph MA, Polishchuk V, Suss AL. Attitudes and perceptions of
the HPV vaccine in Caribbean and African-American adolescent girls and
their parents. J Pediatr Adolesc Gynecol. 2010;23(4):242–5.
44. Daley EM, Marhefka S, Buhi E, Hernandez ND, Chandler R, Vamos C, Kolar
S, Wheldon C, Papenfuss MR, Giuliano AR. Ethnic and racial differences in
HPV knowledge and vaccine intentions among men receiving HPV test
results. Vaccine. 2011;29(23):4013–8.
45. Lechuga J, Swain GR, Weinhardt LS. The cross-cultural variation of predictors of human papillomavirus vaccination intentions. J Womens Health
(Larchmt). 2011;20(2):225–30.
46. Avery EJ, Lariscy RW. Preventable disease practices among a lower SES,
multicultural, nonurban, US Community: the roles of vaccination efficacy
and personal constraints. Health Commun. 2014;29(8):826–36.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

