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Table of content summary: This study provides brief messages providers can use when
discussing HPV vaccination and guidance for more effectively addressing parents’ questions and
concerns about HPV vaccination.

What’s known on this subject: A variety of messages are available for providers to use when
they address parents’ HPV vaccine questions and concerns. However, little is known about
which messages may be more effective.

What this study adds: Parents most often want information about safety, yet this concern is
more challenging to address. Effective answers to HPV vaccination questions emphasize benefits
including cancer prevention, but do not express urgency. We present brief research-tested
messages based on these principles.
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ABSTRACT
Objective. We sought to identify effective responses to parents’ questions and concerns about
HPYV vaccine.

Methods. In 2017-2018, we surveyed a national sample of 1,196 U.S. parents of children ages 9-
17. We recorded brief videos of a pediatrician providing messages that addressed seven HPV
vaccination topics that commonly elicit questions or concerns (e.g., recommended age). We
randomly assigned parents to one of the message topics; parents then viewed four videos on that
topic in a random order and evaluated the messages.

Results. Parents were more confident in HPV vaccine when exposed to messages that addressed
lack of knowledge about the vaccine (b=.13, p=.01), included information about cancer
prevention (b=.11, p<.001), required a higher reading grade level (b=.02, p=.01), or were longer
(b=.03, p<.001). Parents were less confident in HPV vaccine when exposed to messages that
expressed urgency (b=-.06, p=.005). Analyses using HPV vaccine motivation as an outcome
showed the same pattern of findings.

Conclusion. This paper provides research-tested messages that providers can use to address
parents’ HPV vaccination questions and concerns about seven common topics. Important
principles for increasing message effectiveness are to include information on the benefits of
vaccination including cancer prevention and avoid expressing urgency to vaccinate when
addressing parent questions or concerns. Additionally, providers may need to be prepared to
have longer conversation with parents who express concerns about HPV vaccine, especially
safety and side effects.

https://mc.manuscriptcentral.com/pediatrics
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1

2

431 109 1. INTRODUCTION

6 110 HPYV vaccine series completion in the United States has increased since the vaccine’s

7

8 111 introduction over a decade ago to 49% of adolescents ages 13-17 in 2017;! yet, series completion
9

100 112 remains far below the Healthy People 2020 goal of 80% coverage for adolescents ages 13-15,:2
113 and follow-through (i.e., completion among children who initiated HPV vaccination) may even
15 114 be dropping.’ To date, randomized control trials have identified communication techniques

17 115  providers can use to bring up HPV vaccination and make effective recommendations to

9 116 parents.*3 However, little research has focused on how providers can effectively address

52 117  questions and ease concerns parents may have after the initial recommendation. Two recent

24 118 environmental scans of continuing medical education and educational resources about HPV

26 119  vaccination identified messages developed by the CDC, ACS, AAP, and vaccination experts to
29 120 help aid providers to communicate information about HPV vaccine.®” These messages vary

31 121  considerably, focusing on how providers can recommend vaccination, answer parents’ concerns
33 122 or questions, or persuade hesitant parents. To date, little research has focused on which of these
123 HPV vaccine messages are effective and why.® We conducted an online video-messaging

38 124  experiment with parents of preteens and teens to identify messages that providers can use to

40 125  effectively address common parent questions and concerns about HPV vaccine, and to identify
42 126  characteristics of messages that explain their greater efficacy.

45 127
46 128 2. METHODS

48 129 2.1 Participants
130 Study participants were members of an existing, national online-probability panel of
53 131 55,000 non-institutionalized U.S. adults recruited through address-based sampling.® Panel

55 132  members without a computer and internet access received these resources; those who already had

60 https://mc.manuscriptcentral.com/pediatrics
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a computer and internet access received points for completing the survey, which could be
redeemed for cash, products, or sweepstakes entries. Eligible respondents were parents of at least
one child age 9-17 who either had not initiated the HPV vaccine series or had received only the
first dose. From November 2017 to January 2018, the survey company contacted a random
sample of 2,857 parents via email. Of these parents, 1,834 parents visited the survey website and
had an age-eligible child (age 9-17) with 0 or 1 dose of HPV vaccine. Of these respondents,
1,313 parents (72%) met eligibility criteria, provided informed consent, and completed some
portion of the survey. After we excluded 50 panelists who did not complete at least two-thirds of
the survey, our surveyed sample contained 1,263 parents. The response rate was 61%, based on
American Association for Public Research Response Rate Four.!? For the present study, we
excluded 67 parents who did not provide data on key variables (e.g., confidence and motivation;
30 parents) or were unable to properly view the video messages (37 parents) to arrive at a final
analytic sample of 1,196 parents. Survey non-responders and excluded parents did not differ
from this study’s analytic sample on key demographics included in our analyses (2 and -tests
all p>.05). The University of North Carolina institutional review board approved the study
protocol.
2.2 Experimental procedures

More detail about the experimental design appears in the Supplemental Methods and is
briefly described here. Parents were exposed to two different video messaging experiments
during the survey. The first randomized all parents to conditions employing different vaccine
recommendation strategies. The second randomized all parents to messages that answered

questions or concerns about different HPV vaccine topics (focus of this study).

https://mc.manuscriptcentral.com/pediatrics
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Messages. The experiment evaluated 28 messages pertaining to seven topics about HPV
vaccination (four messages per topic). Four topics related to lack of knowledge (diseases
prevented by HPV vaccine; the age to start HPV vaccine series; vaccinations for boys and girls;
national recommendations for HPV vaccine), and three topics related to concerns (safety and
side effects; vaccination for children not sexually active; and school requirements for
vaccination). We developed these messages from a library of 267 unique messages identified in
an environmental scan of HPV vaccination educational materials.” Each message was coded on
five characteristics (Table 1; Supplemental Methods).

Randomization. The survey software randomized parents to receive video messages about
one of seven topics about HPV vaccine parents reported wanting to learn more about
(Supplemental Table 1). Once randomized, parents watched four prerecorded video messages
about that topic in a random order, all delivered by a female board-certified pediatrician (KT).
After each video message, parents answered questions about how it affected them. The samples
randomized to conditions did not differ on key demographics in nine of nine tests (3> and
ANOVAs all p>.05).

2.3 Measures

Survey item development. Survey items were previously validated in studies of parents,
adolescents, and health care providers.'!"!8 As needed, we also adapted items from other
sources'?22 or developed new survey items. We cognitively tested the survey instrument with a
convenience sample of 16 parents of adolescents ages 9-17 to ensure participants understood the
items as we intended. We pre-tested the instrument with 31 parents from the national panel to
ensure proper survey functionality. The full survey instrument is available on request from the

last author.
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Outcomes. After each video message, the survey assessed parents’ confidence in and
motivation to get HPV vaccine for their children after hearing that message: “How much would
hearing your doctor or health care provider say this increase your confidence in the HPV
vaccine?”’; and: “How much would hearing your doctor or health care provider say this make you
want to get the [next dose of the] HPV vaccine for your child?”” The items had four-point
response scales ranging from “not at all” (coded as 1) to “a lot” (4).

Sociodemographic characteristics. The survey assessed parents’ attitudes toward
vaccines in general (four items, Cronbach’s @=.84) and trait reactance (three items, Cronbach’s a
=.61).213 All items had five-point responses ranging from “strongly disagree” (coded as 1) to
“strongly agree” (5). The survey company provided parent demographic characteristics including
sex, age, race and ethnicity, and education. For demographic and health characteristics for the
parent’s index child (reported by the parent), the survey assessed sex, age, and HPV vaccinations
status (“0 doses” or “>1 dose”). Sociodemographic characteristics appear in Table 2.

2.4 Data analysis

We used Stata 15.1 (College Station, TX) for analyses. Statistical tests were two-tailed
with a critical a=.05. We calculated the percentage of parents who wanted to learn about the
seven HPV vaccination topics and which topic parents most wanted to learn about from their
children’s health care provider (Table 3). We also calculated the percentage of parents who were
more confident in HPV vaccine after message exposure (Figure 1). We defined the proportion of
parents who were more confident as those who responded “moderately” or a “lot” to the
confidence items. To identify correlates of parents’ confidence in HPV vaccine or motivation to
get HPV vaccine for their children, we constructed multilevel linear models to account for within

subject repeated-measures of study outcomes (Table 4). For each outcome, we first evaluated

https://mc.manuscriptcentral.com/pediatrics
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intercept-only models. Next, we examined each message (level 1 variables) and parent or child
sociodemographic characteristic (level 2 variables) as predictors in separate unadjusted models.
Any variable with a p-value <.10 in the unadjusted models were included in an adjusted
multilevel linear model. We report associations as unstandardized regression coefficients (b). We
specified unstructured covariance matrices in model estimations and used Huber-White sandwich
estimators to account for possible non-normality in the distribution of the errors in the regression
models. Finally, in exploratory analyses, we stratified these models on the child’s HPV
vaccination status (Supplemental Table 2).

Missing data procedure and sensitivity analyses. Missing cases for each variable ranged
from 0%-2%. We generated 20 datasets using multiple imputation by chained equations to
estimate plausible values for missing data®* and used augmented regression procedures to avoid
perfect prediction for incomplete categorical variables.?> We report multilevel linear model
results from the pooled multiply imputed analyses. To examine the effect of non-response, we
compared unweighted model results with model results that used weights to adjust the sample to
reflect the general US population. Because using survey weights did not meaningfully change

our findings, we present unweighted analyses.

1. RESULTS
3.1 Interest in HPV vaccine topics

Most parents wanted to talk with their children’s health care provider about the seven
HPV vaccine topics, ranging from 68% wanting to talk about safety and side effects to 84%
wanting to talk about diseases prevented by HPV vaccine (Table 3). When asked which topic
they most wanted information about from their children’s health care provider, parents

prioritized safety and side effects (44%), diseases prevented by HPV vaccine (18%) and age to

https://mc.manuscriptcentral.com/pediatrics
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start HPV vaccination (12%). Parents placed the lowest priority on discussing vaccination for
boys and girls (8%), vaccination for children not sexually active (7%), school requirements for
vaccination (6%), and national recommendations for HPV vaccine (5%).
3.2 Confidence by HPV vaccine topic

Among parents whose children had not yet received HPV vaccine, the proportion who
were “moderately” or “a lot” more confident in HPV vaccine after message exposure ranged
from 25% to 46% (Figure 1). Confidence was highest after exposure to messages about diseases
prevented by HPV vaccine (46%) and vaccination for boys and girls (44%). Confidence was
lowest after exposure to messages about safety and side effects (30%) or school requirements for
HPYV vaccination (25%). Among parents of children who had initiated the HPV vaccine series,
the proportions of those who were more confident in HPV vaccine after message exposure
ranged from 57% to 71% (Figure 1). Confidence was highest after exposure to messages about
the age to start HPV vaccination (71%). For the other topics, around three-fifths of parents were
more confident after message exposure.
3.3 Correlates of HPV vaccine confidence

With respect to message characteristics, parents exposed to messages that addressed lack
of knowledge (b=.13, p=.01) were more confident in HPV vaccine compared to parents who
were exposed to messages addressing concerns in adjusted analyses (Table 4). Parents exposed
to messages that had a higher reading grade level (b=.02, p=.01) or messages that were longer
(b=.03, p<.001) were more confident in HPV vaccine. Additionally, parents exposed to messages
about cancer prevention (b=.11, p<.001) were more confident in HPV vaccine. In contrast,
parents exposed to messages that expressed urgency (b=-.06, p=.005) had lower confidence in

HPYV vaccine. Finally, parents exposed to messages that contained first and second-person

10
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1

2

2 248  pronouns had lower confidence in HPV vaccine, but this association was only significant in

5 ..

6 249  bivariate analyses.

7

8 250 With respect to parent characteristics, mothers (6=.16, p=.002) and Black parents (56=.30,
9

10 251  p=.001) were more confident in HPV vaccine after message exposure than fathers and White
252  parents, respectively. Parents who had more positive attitudes towards vaccines (6=.39, p<.001)
15 253  and those with children who initiated the HPV vaccine series (6=.54, p<.001) were more

17 254  confident in HPV vaccine after message exposure. In contrast, parents’ who had higher trait

19" 255  reactance (b=-.09, p=.03) or who had older children (b=-.04, p<.001) were less confident in HPV
52 256  vaccine after message exposure.

24 257 3.4 Correlates of HPV vaccine motivation

26 258 Findings for motivation with respect to parents exposed to messages that addressed lack
29 259  of knowledge (b=.17, p=.001), messages that had a higher reading grade level (6=.01, p=.03),
31 260  were longer (b=.03, p<.001), were about cancer prevention (b=.08, p<.001), and that expressed
33261 urgency (b=-.05, p=.005), and contained first and second person pronouns were similar to

262  findings for confidence in adjusted analysis (Table 4),. Additionally, with respect to parent and
38 263  child characteristics, motivation findings for mothers (b=.14, p=.007), Black parents (b=.25,

40 264 p=.004), parents’ attitudes towards vaccines (b=.39, p<.001), parents’ trait reactance (b=-.11,
42 965 p=.004), children who initiated the HPV vaccine series (b=.54, p<.001), and older children (b=-
45 266 .04, p<.001) were similar to findings for confidence.

47 267
48 268 2. DISCUSSION

269 Providers’ vaccine recommendations are uniquely powerful in motivating vaccination,?® but
53 270 little is known about how providers can effectively clarify parents’ questions and ease their
55 271  concerns after the initial recommendation. In our national study, most parents wanted to learn

59 11
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more information from their children’s health care provider about each of seven HPV vaccine
topics, with a priority on learning more about safety and side effects, diseases prevented by HPV
vaccine, and the age to start vaccination. Additionally, brief messages that addressed common
questions and concerns boosted the confidence of the majority of parents with children who had
initiated HPV vaccination. Even among parents who have not initiated HPV vaccination for their
children, many reported greater confidence after considering the messages.

Our findings suggest general communication principles when responding to parents’
questions and concerns about HPV vaccine. First, HPV vaccine communication may be more
effective if providers include information about cancer prevention when communicating about
HPV vaccine. Messages that referred to cancer prevention were more effective in increasing
confidence and motivating vaccination. Furthermore, messages that referred to cancer prevention
worked well among both parents of unvaccinated and vaccinated children. Previous studies have
drawn the same conclusion,??7-3 but they have focused on recommendations or general
informational statements rather than addressing questions and concerns, focused on specific
cancers prevention in either boys or girls rather than HPV-related cancer prevention for children
in general, had smaller samples, or relied on relatively few messages.

Second, urgency is important when first raising the topic of vaccination and when
recommending it,*3! but expressing urgency for vaccination when addressing questions and
concerns may be counterproductive. We found that messages that expressed urgency were less
effective among parents of unvaccinated children. One reason may be that hesitant parents feel
inappropriately rushed or that their concerns are not being treated with appropriate care.3? Third,
the use of personal pronouns may undercut the impact of explanations. We found that using selt-

referential language such as “my clinic”, “we can prevent”, and “your child” in answers to

12
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questions and concerns did not help and could have possibly reduced message impact. Other
studies have yielded similarly poor performance of messages about providers getting the vaccine
for their own children.?3

Finally, providers may need to prepare to engage in longer discussions about HPV vaccine
when parents express concerns. In our study, parents indicated that they most wanted to speak
with their children’s health care provider about HPV vaccine safety and side effects concerns.
However, messages that addressed low knowledge were more effective than messages that
addressed concerns. One explanation may be that these topics (safety and side effects,
vaccination for children not sexually active, and school requirements for HPV vaccination) are
inherently challenging to address. Another explanation may be that our brief messages may not
be sufficiently detailed to address these concerns. Patients say that they find value in receiving
additional information, such as through fact sheets and participating in motivation
interviewing.3*33 A final explanation may be that our messages addressing low knowledge more
often included information about the benefits of vaccination. As such, reiterating vaccination
benefits including cancer prevention when addressing concerns may also improve message
impact.

Study strengths included a large national sample of parents of children ages 9-17 and an
experimental study design. Parents were exposed to video messages presented by a physician
rather than reading message text, which more closely reflects the experience of a clinic visit and
lends ecological validity to their responses. Limitations include that our study examined vaccine
confidence and perceived motivation as a proxy for behavior. While intentions are one of the
strongest predictor of behavior, barriers to action and other impediments can reduce the strength

of the association.3¢ Future research should confirm whether providers easing parents’ concerns

13
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in clinical settings yields higher HPV vaccine uptake. Interventions that increase parents’
confidence in and motivation to get HPV vaccine alone may not increase vaccine uptake; they
could however increase uptake in combination with clear, strong provider recommendations to
get the vaccine, as other studies have shown.*32 The validity of our findings must also be
interpreted in light of the fact that parents were exposed to a separate experiment of pre-recorded
videos of vaccine recommendation strategies prior to viewing the messages they were randomly
assigned to in our current study. While randomization in both experiments showed no observable
selection bias in our seven topic conditions, parents were likely primed to pay closer attention to
our messages which could have influenced processing of these messages. Finally, because we
assigned parents to review messages about topics they had expressed some interest in, the
effectiveness of our messages in other contexts remains to be established.
4.1 Clinical implications

Seven brief messages that providers can use to address parents’ questions and ease concerns
appear in Table 5. For the most part, they are the most effective messages in eliciting confidence
and motivation for each HPV vaccine topic. We adjusted the messages in places to align with the
communication principles described above. Providers may take these messages as a starting
point and elaborate as needed. In our study, messages elicited higher confidence when they were
longer and required a higher reading grade level. We aimed for shorter messages that providers
could remember. However, parents seeking information may prefer longer answers (i.e.,
translates to a longer discussion). In a study such as ours, the trade-off between a vaccine
discussion and receiving other care may not have been as salient as it would be in a clinical visit.
Our study sample also skewed to parents with higher educational attainment, which could also

explain the preference for more complex messages. As a means of conveying complex

14
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information about HPV vaccination, providers may consider using validated visual aids in their

conversations with parents,3’ particularly with those who may have lower health literacy.

3. CONCLUSION

Reasons for low HPV vaccination uptake in the US and other countries are well known, and
have been known for the last decade.?®3 Previous research has firmly established the importance
of a provider’s clear recommendation for increasing vaccine uptake,?® however more work is
needed to establish how to communicate information that effectively addresses questions and
concerns that may come up afterward. Our study provides examples of brief messages providers
could employ in their discussions with parents about HPV vaccine. We also identified general
communication principles, such as including information about benefits of vaccination and
cancer prevention and avoiding expressions of urgency to vaccinate when addressing parents’

questions or concerns.

15
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Table 1. HPV vaccination topics, wording, and characteristics.

. ) Characteristics
Topics Wording R L C U p
Overall 7 09 36% 25% 71%
1.  HPV infection can cause cancer in both men and women. The HPV vaccine will )
- 5 :09 . °
protect your child from many of these cancers.
2. HPV is so common that almost everyone will get it at some point. Most people will 7 12 . .
Diseases prevented never know they are infected. We can prevent it by starting HPV vaccination today. '
by HPV vaccine 3.  Over 30,000 Americans get cancer from HPV every year. Most could be prevented 7 09 .
= with the HPV vaccine. '
= 4.  HPV is a common virus that millions of people get every year. The HPV vaccine 7 11 . .
§ will protect your child from some cancers and genital warts. '
£ 5. Kids respond more strongly to HPV vaccine when they are younger. This may give 7 07 .
= better protection against some cancers. '
g The age to start 6.  Your kid's immune system is super powerful at this age. So they will get great 7 09 . .
:§ HPV vaccine protection if we start the HPV vaccine series today. '
£ series 7. Itis very important to give the HPV vaccine well before exposure to the virus. 8 06
g 8. The younger the better. If we start HPV vaccination at 11 or 12, your kid only needs 4 08 .
= two doses, not three. '
?n 9.  HPV is a very common virus that infects boys and girls. We can protect your child )
= . .. 7 11 ° ° °
3 from the cancers caused by the virus by vaccinating today.
E 10. Only females can get cervical cancer. But the HPV vaccine protects boys and girls 11 -10 .
£ Vaccination for from some other cancers, as well as genital warts. '
S boys and girls 11. Men who have HPV probably don’t know it. When boys get the HPV vaccine, they 7 .09
3 can protect themselves and future partners. ’
3 12. HPV infections don’t care if you’re a boy or girl. The virus can cause cancer and 5 08 . .
many other diseases. '
_ 13. The American Academy of Pediatrics recommends giving the HPV vaccine by age 9 10 .
National 11 or 12. In our practice, we recommend it too. '
recommendations L . . .
for HPV vaccine 14. Gulqellnes recommend giving the HPV vaccine befor; age 13. I’ve given the HPV ? 12 .
vaccine to my children, and I’d want the same protection for yours.
19
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15. Preventive care is important to me. I keep up to date on HPV vaccine guidelines. 7 11 . .
They show your child is due for the HPV vaccine today. '
16. Experts at the CDC agree that kids should get the HPV vaccine by age 11 or 12 to 2 .09
prevent several cancers. '
17. All vaccines can cause minor things like a sore arm. But I wouldn’t expect to see 9 07 .
anything serious. '
18.  We have given over 80 million doses of the HPV vaccine in the US since 2006. It’s 6 11 . .
Safety and side as safe as the other vaccines I’'m recommending today. ’
effects 19. My clinic has given thousands of doses of the HPV vaccine, and I’m confident it’s 5 07 .
very safe. ’
20. This vaccine is one of the most studied medications on the market. The HPV vaccine )
. T . . ) 6 :10 o
is safe, just like the other vaccines we give at this age.
- 21. This virus is so common that almost everyone is exposed at some point. We are 9 11 . .
£ o giving the HPV vaccine today so your child will have the best possible protection. '
2 Viﬁggﬁ:;logoior 22. Many kids this age are not yet sexually active. Now let’s get your child the HPV 6 10 .
3 sexually active vaccine well before any exposure ever takes place. '
23.  We vaccinate kids well before they are exposed to an infection, as with all vaccines. 9 :06 .
24. This really isn't about sexual activity. The HPV vaccine is about preventing cancer. 10 :07
25. We can’t wait for schools to know what’s best for your child’s health. 4 :05 . .
26. School mandates are always incomplete. The HPV vaccine is a very important 9 .08
School vaccine that can prevent many cancers. )
requirements for 27 My job is to keep your child healthy. And medically, the HPV vaccine is very 6 07
vaccination important. . ¢
28. School requirements don’t always keep up with medical science. The HPV vaccine 10 -09 .

is necessary to protect your child’s health.

Note. “Overall” reports median reading grade level, average length (in seconds), and proportions of messages that were about cancer
prevention, expressed urgency, or contained pronouns.

R: Reading grade level; L: Length of video message in seconds; C: Message about cancer prevention; U: Message is urgent; P:

Message contained first-person or second-person pronouns
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Table 2. Participant characteristics n = 1,196
n (%) or mean (SD)

Parent characteristics

Sex

9 Male 551 (46)
10 Female 645 (54)
Age 42.7 (8.1)
13 Race/ethnicity

14 Non-Hispanic White 839 (70)
15 Non-Hispanic Black 113 (9)
17 Non-Hispanic multiracial/other 79 (7)
18 Hispanic 165 (14)
Education

21 High school or less 325 (27)
22 Some college or more 871 (73)

oNOYTULT D WN =

24 Child characteristics

25 Sex

26 Male 622 (52)
28 Female 574 (48)
HPYV vaccination status

32 No doses 719 (60)

33 Initiated series (1 dose) 477 (40)
Note. Samples randomized to topic conditions did not differ on any key demographics.
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Table 3. HPV vaccine information wanted from child’s healthcare provider

Wanted a little  Wanted a lot of  Wanted the most

Topic information information information about
% % %
Safety and side effects 28 40 44
Diseases prevented by HPV vaccine 44 40 18
Age to start HPV vaccine series 43 39 12
Vaccination for boys and girls 37 30 8
Vaccination for children not sexually active 39 35 7
School requirements for vaccination 43 28 6
National recommendations for HPV vaccine 46 35 5

Note. For top priority, parents could choose only one topic. Data are for 1,189 to 1,195 parents; <1% missing.
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Table 4. Correlates of parents’ confidence in and motivation to get HPV vaccine for their child (post-message exposure)

Confidence in HPV vaccine

Motivation to get HPV vaccine

Intercept only and Adjusted Intercept only and  Adjusted
unadjusted models model unadjusted models model
means (SD) b b means (SD) b b
Message characteristics (level 1)
Topics
Lack of knowledge/needed more information ~ 2.49 (1.08)  .23** 3% 2.51(1.08)  .27** A7*
Concerns 2.25(1.08) ref - 2.24 (1.09) - -
Reading grade level required - 02 .02%* - 2% 01*
Length (seconds) - 02%* 03%* - O1* 03%*
About cancer prevention
No 2.33 (1.09) ref - 2.33(1.09) - -
Yes 2.45(1.07) 1% 1 2.52(1.09)  .10** 08#*
Expressed urgency
No 2.41 (1.08) ref - 2.42 (1.09) - -
Yes 235(1.11)  -.06* -.06* 2.36 (1.10) -.06* -.05*
Contained 159/2" person pronouns
No 2.46 (1.07) ref - 2.49 (1.09) - -
Yes 2.36(1.09) -.05* -.02 2.37(1.09) -.08%* -.02
Parent and child characteristics (level 2)
Parent sex
Male 2.33 (1.05) ref - 2.35(1.04) - -
Female 2.44 (1.12) A1 16%* 245 (1.12) .09 4%
Parent age - -.007* .002 - -.008* .001
Parent race/ethnicity
Non-Hispanic White 2.32 (1.08) ref - 2.33 (1.08) - -
Non-Hispanic Black 2.63 (1.04) 31* 30%* 2.61(1.04)  .28%* 25%
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Non-Hispanic multiracial/other
Hispanic
Parent education
High school or less
Some college or more
Parent attitude toward adolescent vaccines
Parent trait reactance
Child sex
Male
Female
Child's age
Child's HPV vaccination status
No doses
Initiated series (1 dose)
Intercept

Confidential - Not for Circulation

2.62(1.11) 30 .16
247(1.11) .14 12

233(1.08)  ref :
2.41(1.09) .08 -
. A2%% 3Q%x
; _18%  _09*

243(1.08)  ref -
2.35(1.10)  -.08 -
- ~04% - 04%x

2.15(1.06)  ref :
2.75(1.02)  .60%*  54%
; 2.39%% 73

2.67 (1.12)
2.48 (1.10)

2.35 (1.08)
2.42 (1.09)

2.43 (1.08)
2.37 (1.10)

2.16 (1.07)
2.77 (1.02)

33*
14

.08
A4
_20%*

-.06
-.04%*

617%*
2.40%*

Note. Regression coefficients (b) are unstandardized.

Confidence and motivation had four-point response scales: 1 = “not at all” to 4 = “a lot.”

Lack of knowledge topics: Diseases prevented by HPV vaccine, the age to start HPV vaccine series, vaccination for boys and girls,
national recommendations for HPV vaccination.

Concerns topics: Safety and side effects, vaccination for children not sexually active, school requirements for HPV vaccination.
Parent attitude towards vaccines assessed using The Vaccine Confidence Scale that measures attitudes towards adolescent vaccines??
Parent trait reactance assessed using a brief scale that measures resistance that arises when a person feels their autonomy is

threatened?!

Intraclass correlation (ICC), confidence model = .79, motivation model = .82

*p<.05; **p<.001
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1

2

z Table 5. Refined example messages to address parents’ common questions and concerns about HPV vaccine.

5 Topic Example messages

6 Lack of knowledge

7 . . i .

: Disease prevented by HPV vaccine Oyer 30,000 Amerlhcans get cancer from HPV every year. Most could be prevented

with the HPV vaccine.

10 The age to start HPV vaccine series Kids respond'more s‘Frongly to HPV vaccine when they are younger. This may give

1 better protection against some cancers.

12 oL . HPYV infections don’t care if you’re a boy or girl. The virus can cause cancer and
Vaccination for boys and girls .

13 many other diseases.

14 National recommendations for HPV vaccine Experts at the CDC agree that kids should get the HPV vaccine by age 11 or 12 to

15 prevent several cancers.

16 Concerns

1; Safety and side effects This vaccine is one of the most studied medications on the market. The HPV

19 Y vaccine is safe, just like the other vaccines given at this age.

20 Vaccination for children not sexually active  This really isn't about sex. The HPV vaccine is about preventing cancer.
School requirements don’t always keep up with medical science. The HPV vaccine

School requirements for vaccination ) . s
is an important vaccine that can prevent many cancers.

44 25
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Figure 1. Proportion of parents who were more confident in HPV vaccine after message exposure
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Figure 1. Proportion of parents who were more confident in HPV vaccine after message exposure
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SUPPLEMENTAL METHODS — EXPERIMENTAL PROCEDURES

Messages. The experiment evaluated 28 messages pertaining to the seven topics about
HPYV vaccination (four messages per topic, Table 1). We developed these messages from a
library of 267 unique messages identified in an environmental scan of HPV vaccination
educational materials.” To develop our brief messages, we used an iterative process that included
several rounds of consultations with health communication scientists and vaccine-prescribing
physicians and text refinements to produce brief messages accessible to people with lower
educational attainment. Once finalized, we coded messages on five indicators: 1) the readability
of the message, defined as the reading grade level averaged across five widely-used measures
(link: https://www.webpagefx.com/tools/read-able/; median grade 7, range grades 4-10); 2) the
length of the video message in seconds (mean 8.9 seconds, range 5-12 seconds); 3) whether the
message focused on cancer prevention (10 of the 28 messages); 4) whether the message
expressed urgency to get vaccinated (i.e., phrasing that suggested not to delay vaccination; 7 of
28 messages); and 5) whether the message contained first-person or second-person pronouns (1,
me, my, we, us, our, you, your; 20 of 28 messages). Messages were coded as “no” (0) or “yes”
(1) for the last three indicators.

Randomization. The survey first assessed how much parents would like to know from their
child’s health care provider about seven different HPV vaccination topics. Four topics were
related to lack of knowledge or needing more information (diseases prevented by HPV vaccine;
the age to start HPV vaccine series; vaccinations for boys and girls; national recommendations
for HPV vaccine), and three topics were related to concerns (safety and side effects; vaccination
for children not sexually active; and school requirements for vaccination). The three-point

response scale was “none,” “a little,” and “a lot.” The survey also assessed which topic parents

https://mc.manuscriptcentral.com/pediatrics
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most wanted to learn about from their children’s health care providers. The survey software then
randomized parents to receive video messages about one of the topics according to the following
logic process:
1. For responses of “a little” or “a lot” to any of the seven questions, the survey software
placed the parent in one of those topic conditions randomly without replacement.
2. For responses of “none” to all of the seven questions, the survey software randomly
assigned the parent to one of the topic conditions without replacement.
Once randomized, parents watched four prerecorded video messages about that topic in a random
order, all delivered by a female board-certified pediatrician (KT). Parents then answered
questions about how it affected them. The sample size of each topic condition ranged from 163
to 177 parents; 92% of parents (1,106/1,196) wanted to learn more about the topic they were
randomized to (Supplemental Table 1). The samples randomized to conditions did not differ on

key demographic characteristics in nine of nine tests (x> and ANOVAs all p>.05).
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Supplemental Table 1. HPV vaccine messages parents evaluated in the study.

Evaluated four

Wanted information

Topic messages on this topic about topic

n %
Safety and side effects 163 93
Diseases prevented by HPV vaccine 177 97
Age to start HPV vaccine series 170 92
Vaccination for boys and girls 174 &9
Vaccination for children not sexually active 168 90
School requirements for vaccination 167 93
National recommendations for HPV vaccine 177 94

Note. <1% missing.
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1

2

3 Supplemental Table 2. Correlates of parents’ confidence in and motivation to get HPV vaccine for their child stratified by
g child’s HPV vaccination status (post-message exposure)

6 Confidence in HPV vaccine Motivation to get HPV vaccine
7 No doses Initiated series No doses Initiated series
g adjusted b adjusted b adjusted b adjusted b
10 Message characteristics (level two)

n Topics

g Lack of knowledge/needed more information 18%* .06 24%* .07

14 Concerns ref - - -

15 Reading grade level required 02%* .02 .01 .01

1? Message length (seconds) 04%* 02% 03%* 03*
18 About cancer prevention

19 No ref - - -

2 Yes 09%* 14 07* 09*
22 Expressed urgency

23 No ref - - -

o Yes -.07* -.04 -.06* -.04

26 Contained 1''/2™ person pronouns

27 No ref - - -

i Yes 01 03 -.03 -01

30 Parent and child characteristics (level one)

31 Parent sex

gg Male ref - - -

34 Female .10 23%* .06 26%*
35 Parent age .00 .00 .00 .00

g? Parent race/ethnicity

38 Non-Hispanic White ref - - -

39 Non-Hispanic Black 36* 22 33%* 18

2(1) Non-Hispanic multiracial/other 18 A3 15 .20

42

43

44
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Hispanic 16 .03
Parent attitude toward vaccines 37F* 40%**
Parent trait reactance -.14%* -.02
Child's age -.05%* -.02
Intercept 1.02* .84

A5

38wk
-.16*
-.06%*
1.28%#*

Page 32 of 32

.04

A41H*
-.04
-.02

94%*

Note. All reported regression coefficients (b) are unstandardized.
Confidence and motivation had four-point response scales: 1 = “not at all” to 4 = “a lot.”

Lack of knowledge topics: Diseases prevented by HPV vaccine, the age to start HPV vaccine series, vaccination for boys and girls,

national recommendations for HPV vaccination.

Concerns topics: Safety and side effects, vaccination for children not sexually active, school requirements for HPV vaccination.

*p<.05; **p<.001
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