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ABSTRACT
HPV vaccination is recommended for U.S. adolescents at ages 11–12 and requires two versus three doses if 
the series is started before age 15. We evaluated how talking about recommended age or fewer doses 
motivates on-time HPV vaccination. Our national, online experiment randomized 1,263 parents of ado-
lescents to view one of three messages about HPV vaccination recommendations or no message. 
Messages framed guidelines as recommending: vaccination at age 11–12; fewer doses for those who 
start vaccination at age 11–12; or, fewer doses for those who start vaccination before age 15. We then 
assessed parents’ preferred age for HPV vaccination, categorizing preferences of ≤12 years as on-time. 
Parents who viewed “at age 11–12” versus no message more often preferred on-time HPV vaccination 
(63% vs. 43%, p < .05) and did not differ from those viewing “fewer doses at age 11–12” (63% vs. 64%, p 
> .05). Parents who viewed “fewer doses before age 15” less often preferred on-time HPV vaccination 
(39%, p < .05). Recommending HPV vaccination at age 11–12 encouraged on-time vaccination, while 
offering fewer doses had little impact. Providers should avoid framing HPV vaccination guidelines in 
reference to age 15 because doing so may discourage on-time vaccination by introducing confusion 
about the recommended age.
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Widespread human papillomavirus (HPV) vaccination could 
prevent nearly all cervical cancer, as well as many cases of five 
other cancers and genital warts.1,2 National recommendations 
call for routine HPV vaccination by age 12,3 but relatively few 
U.S. adolescents meet this goal.4 Improving HPV vaccination 
timeliness is critical for protecting adolescents prior to HPV 
exposure. Younger adolescents also have a better immunologic 
response to the vaccine, which may translate into improved 
effectiveness.5

Differences in HPV vaccine dosing schedules by age may 
provide an incentive for on-time HPV vaccination. In 2016, the 
U.S. Advisory Committee on Immunization Practices (ACIP) 
revised recommendations to reduce the number of required 
doses from three to two for adolescents initiating the series 
before age 15, with three doses still recommended for adoles-
cents initiating at age 15 or older.3 Offering fewer doses to be 
up-to-date could incentivize vaccination timeliness by redu-
cing the cost and inconvenience associated with traveling to 
primary care office visits, where most HPV vaccine doses are 
delivered in the U.S. However, the updated recommendations 
could also disincentive vaccination timeliness if introducing 
information about initiating the series before age 15 resulted in 
confusion about the definition of on-time HPV vaccination 
(i.e., by age 12). Supporting providers in effectively and effi-
ciently framing national recommendations is crucial, given 

that a provider’s recommendation is the strongest and most 
consistent predictor of HPV vaccination.6,7 To understand 
how providers can best communicate national recommenda-
tions, we assessed the impact of framing messages to include 
information about fewer doses (two versus three) and recom-
mended age (at age 11–12) on parents’ preference for on-time 
HPV vaccination.

We conducted a national online survey of U.S. parents of 
adolescents in 2017–2018. We have described the methods 
previously and review them briefly here.8 Study participants 
were members of a probability-based, national panel main-
tained by a survey company. Eligible respondents were parents 
of a 9- to 17-year-old child who was not yet fully vaccinated 
against HPV, defined as having had <2 doses. Parents with 
more than one eligible child completed the survey about the 
youngest child.

Of 2,857 parents contacted to participate in the survey, 
a total of 1,834 parents responded by visiting the survey web-
site, completing a screener to confirm eligibility, and providing 
informed consent. Of these parents, 1,313 (72%) met eligibility 
criteria and provided informed consent. After we excluded 50 
panelists who did not complete at least two-thirds of the 
survey, our analytic sample consisted of 1,263 parents. The 
response rate was 61%, using the American Association for 
Public Research Response Rate 4 calculation.9 The Institutional 
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Review Board at the University of North Carolina at Chapel 
Hill approved the study protocol.

To examine the impact of information about recommended 
age and fewer HPV vaccine doses, the survey randomly 
assigned parents to one of four message conditions:

(1) No message;
(2) “National recommendations are for children to get the 

HPV vaccine at age 11 or 12” (at age 11–12);
(3) “According to national recommendations, children 

who start the HPV vaccine at age 11 or 12 only need 
two doses, instead of three” (fewer doses at age 11–12); 
or

(4) “According to national recommendations, children 
who start the HPV vaccine before age 15 only need 
two doses, instead of three” (fewer doses before age 15).

Messages appeared in plain text.
After receiving the assigned message condition, the survey 

measured parents’ preference for the age of HPV vaccination 
with one item: “At what age do you think children should get 
the first dose of the HPV vaccine?” To capture the full range of 
parents’ preferences, response options were “8 years or 
younger”, “9–10”, “11–12”, “13–14”, “15–16”, “17–18”, “19 or 
older”, or “never.” Using these responses, we categorized par-
ents into those who preferred “on-time HPV vaccination” (age 
≤12) versus otherwise (age ≥13 or never). The survey company 
provided data on parents’ age, education, race/ethnicity, and 
annual household income.

We used unweighted logistic regression to assess the odds of 
preference for on-time HPV vaccination (yes/no), comparing the 
at age 11–12 message condition as the reference to the remaining 
conditions. We selected at age 11–12 as the reference because it is 
the recommended age for HPV vaccination. Our model did not 
include covariates because our checks of randomization identified 
no differences among experimental conditions with respect to 
demographic characteristics.

We conducted sensitivity analyses to probe the robustness 
of our findings in the absence of parents who may have more 
extreme views on HPV vaccine timing. First, we reran our 
analysis after removing parents who reported “8 years or 
younger” as the age at which children should get the first 
dose of HPV vaccine (n = 51) as that age range is earlier than 
national recommendations. Second, we reran our analysis after 
removing parents who reported “never” as the age at which 
children should get the first dose of HPV vaccine (n = 195). For 
both models, the significance and direction of the findings 
remained the same; therefore, we do not report further on 
these analyses. We used SAS 9.4 to conduct all analysis. 
Statistical tests were two-tailed with a critical alpha of 0.05.

Most parents were non-Hispanic white (70%), Hispanic (14%), 
or non-Hispanic Black (10%, Table 1). Over one-fourth of parents 
(28%) had a high school or less education, and nearly one-fifth 
(19%) had a household income of less than 35,000. USD

Preference for on-time HPV vaccination was lower among 
parents who received no message compared to those who received 
the reference message of at age 11–12 (43% versus 63%; odds ratio 
[OR]: 0.45; 95% CI: 0.32:0.61) (Figure 1). We did not find evi-
dence to suggest that the fewer doses at age 11–12 message 

improved preference for on-time HPV vaccination over the at 
age 11–12 message (64% versus 63%; OR:1.06; 95% CI:0.77:1.46). 
The fewer doses before age 15 message elicited lower preference for 
on-time HPV vaccination compared to the at age 11–12 message 
(39% versus 63%; OR: 0.37; 95% CI:0.27:0.51).

The findings of this brief report suggest that framing 
national recommendations to emphasize routine adminis-
tration of HPV vaccine at age 11–12 increases parents’ 
preference for on-time vaccination, while offering informa-
tion on fewer doses may have little additional benefit. 
Furthermore, framing recommendations as involving fewer 
doses before age 15 may actually discourage on-time HPV 
vaccination. Our study did not directly probe why this 
message was discouraging, but we speculate that the men-
tion of age 15 may subtly anchor parents’ preferences by 
incorrectly suggesting that routine administration extends to 
this age.10 Such a message may be particularly problematic 
given that many providers report that they feel less urgency 
to recommend on-time HPV vaccination, compared to 
other routinely administered vaccines.6,11–14 In this way, 
ambiguous information about the recommended age for 
HPV vaccination could join other cues from providers that 
unintentionally discourage on-time vaccination.

Table 1. Sample characteristics, United States, 2017 (n = 1,263).

n (%)

Child characteristics
Sex

Male 674 (53)
Female 589 (47)

Age (years)
9–10 395 (31)
11–12 275 (22)
13–14 238 (19)
15–17 355 (28)
HPV vaccine doses received
None 903 (71)
One 360 (29)

Parent characteristics
Sex

Male 583 (46)
Female 680 (54)

Education
High school or less 350 (28)
Some college or more 913 (72)

Race/ethnicity
Non-Hispanic white 888 (70)
Non-Hispanic black 120 (10)
Hispanic 172 (14)
Non-Hispanic, other or multiple race 83 (6)

Household characteristics
Annual income

$0-$34,999 213 (17)
$35,000-$74,999 341 (27)
≥75,000 709 (56)

Region
Northeast 193 (15)
Midwest 312 (25)
South 447 (35)
West 311 (25)

Message Condition
At age 11–12 315 (25)
No message 314 (25)
Fewer doses at age 11–12 321 (25)
Fewer doses before age 15 313 (25)

Parents in each message condition did not differ on the following sociodemo-
graphic variables: child sex, child age, parent’s age, parent’s education, parent’s 
race/ethnicity, and annual household income.
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In terms of implications for clinical practice, our study may 
offer opportunities for simplifying messaging about complex 
recommendations for routine HPV vaccination. By leading 
with the recommended ages of 11–12 and avoiding mention 
of age 15, providers have the best chance of clearly commu-
nicating the goal. Providers may wish to reserve further dis-
cussion about the recommended number of doses for only 
those parents who express subsequent hesitation to vaccinate 
and need additional information. Prior studies suggest that 
framing HPV vaccination as cancer prevention and discussing 
the improved effectiveness of HPV vaccination at younger ages 
may also be important in supporting parents in their decision 
making about when to vaccinate.6,13,15,16

Strengths of this study include use of a randomized controlled 
design and data from a large, national sample of parents. Our 
findings should also be interpreted in light of several limitations. 
Most notably, our experiment tested HPV vaccine messages in 
an online survey; parents’ interpretation of such messages may 
differ when delivered by providers in more naturalistic clinical 
settings. Although diverse in terms of race/ethnicity and socio- 
economic status, our sample was limited to parents of adoles-
cents who were not fully vaccinated against HPV because they 
represent a high-priority population for public health interven-
tion; our findings may be less generalizable to parents of fully 
vaccinated adolescents. Finally, our study relied on self-reported 
measures, including those of adolescent’s vaccination status.

In conclusion, our randomized controlled study found evidence to 
suggest that recommended age is more important than number of 
doses for encouraging on-time HPV vaccination. By demonstrating 
that message framing can encourage parents’ preferences, these find-
ings can support health care providers in effectively and efficiently 
delivering HPV vaccination recommendations to parents.
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