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ABSTRACT

Proactive HPV vaccination at age 9 better prevents infection and improves vaccine series completion.
Because national organizations recommend starting the vaccine at different ages, we sought to under-
stand the impact of these recommendation frames. In 2022, we surveyed 2,527 US clinical staff (45%
physicians) who provide HPV vaccine for children. We randomized respondents to one of three frames
based on HPV vaccine recommendations of national organizations or a no-recommendation control, and
assessed willingness to recommend HPV vaccine for children ages 9-10. Respondents also reported
perceived benefits of HPV vaccination at ages 9 or 12. Recommending HPV vaccination “at ages 11-12"
led to lower willingness to vaccinate at ages 9-10 than control (37% vs. 54%, p < .05). Recommending
vaccination “at ages 9-12" led to similar willingness as control. However, “starting at age 9” led to higher
willingness than control (63% vs. 54%, p < .05). Results were similar across respondents’ training, speci-
alty, or years in practice, or their clinic’s rurality or healthcare system membership. More common
benefits of recommending at age 9 than 12 were avoiding the topic of sex (24% vs. 10%, OR =2.78,
95%Cl: 2.23, 3.48) and completing the vaccine series before age 13 (56% vs. 47%, OR = 1.44, 95%Cl: 1.23,
1.68). Less common benefits for age 9 were having parents ready to talk about HPV vaccine and agreeing
to vaccination (both p <.05). An effective way to encourage proactive HPV vaccination is to say that it
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starts at age 9. Aligning national recommendations to start at age 9 can promote timely vaccination.

Introduction

Persistent infection with human papillomavirus (HPV) causes six
types of cancer (cervical, anal, penile, vaginal, vulvar, and oro-
pharyngeal) and genital warts.'> Many studies have demon-
strated that HPV vaccines are effective and safe.* A 2020 cohort
study of 1.6 million girls and women found that HPV vaccination
was associated with an 88% lower risk of invasive cervical cancer,’
and several other studies have demonstrated the vaccine’s asso-
ciation with decreased cancer incidence and mortality.>” Since
the approval and introduction of HPV vaccines in the United
States, coverage has steadily risen,® though it remains below the
Healthy People 2030 target goal of 80% for adolescents ages 13-
15.° In particular, HPV vaccine initiation between the ages of 9
and 12 remains low, meaning many children are not meeting the
on-time schedule of series completion before age 13."°

HPYV vaccination is more effective at younger ages. Multiple
studies have found that a two-dose vaccine series given to
children younger than age 15 elicits a stronger immune
response compared to a three-dose series given to older teens
and adults.""'* Quality improvement initiatives have been
found to help increase HPV vaccination at ages 9-10,"
which we term proactive vaccination. Starting the HPV vaccine
series at age 9 may also increase the likelihood of completion
by age 13."*'> One study found that children who initiated the
HPV vaccine series at ages 9-10 had 22 times the adjusted odds

of on-time series completion by age 13 compared to children
who initiated the series at ages 11-12.'°

National organizations recommending HPV vaccination
use different recommendation framing for when to start
routine vaccination. The US Centers for Disease Control
and Prevention’s (CDC’s) Advisory Committee on
Immunization Practices (ACIP) routinely recommends
HPV vaccination at ages 11 or 12 but says that vaccination
can be given at age 9.'” Meanwhile, the American Academy of
Pediatrics (AAP) recommends that HPV vaccination begin
between the ages of 9 and 12, at “an age that the provider
deems optimal for acceptance and completion of the vaccina-
tion series.”'® Last, the National HPV Vaccination
Roundtable (RT)—a US coalition to increase uptake of the
vaccine—says that HPV vaccination should begin at age 9."
No prior studies that we are aware of have evaluated the
impact of these different recommendation frames on will-
ingness to recommend HPV vaccine at ages 9-10.

To address this gap, we sought to understand the impact of
national recommendation framing in an experiment with US
providers and other clinical staff. We expected recommenda-
tions that started at age 9 to lead to higher willingness to
recommend at ages 9-10. In a second experiment, we examined
whether the perceived benefits of HPV vaccination differed by
recommended starting age at vaccination.
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Methods
Participants

Participants were clinical staff working in primary care clinics
that provided HPV vaccination to children. Eligible clinical
staff: 1) were certified to practice in the US; 2) practiced as
a physician, physician assistant (PA), advanced practice nurse
(APN) (including clinical nursing specialist and nurse practi-
tioner), registered nurse (RN), licensed practical/vocational
nurse (LPN/LVN), medical assistant (MA), or certified nursing
assistant (CNA); 3) had a specialty of pediatrics, family med-
icine, or general medicine or were working in a clinic with one
of these specialties; and 4) had a role in HPV vaccination for
children ages 9 through 12 years (e.g., assessed the child’s
vaccination status, let the parent know that the child is due
for HPV vaccine, recommended the vaccine, addressed par-
ents’ questions and concerns about the vaccine, or adminis-
tered the vaccine).

WebMD Market Research generated a national US conve-
nience sample of clinical staff through their Medscape
Network, a website providing information, continuing educa-
tion, and research participation opportunities to the medical
community. About 60% of US physicians are members of their
panel.”® The company verifies the identity of physician and
advanced practitioner members.

Sampling occurred in two phases. During the pre-
recruitment phase, Medscape emailed their members about
participating in an upcoming survey to establish eligibility.
Eligible members then received a link to complete the online
survey. Respondents who clicked the survey link began by
completing a 4-item screener that ensured they met eligibility
criteria—1,680 clinical staff were ineligible or did not complete
the screener. To ensure diversity in clinical staff training, we
set quotas for roughly equal numbers of pediatricians, family
physicians and other physicians, PAs and APNs, RNs, and
MAs. Because the company was unable to reach the quota
for MA/CNAs, we moved those quotas to the other training
categories. We aimed for 20% of our sample to practice in
clinics located in rural counties as defined by US Department
of Agriculture (USDA) Rural-Urban Continuum Codes
(RUCC) 4-9. A total of 2,527 primary care providers and
other clinical staff completed the survey, yielding a response
rate of 57% (AAPOR Response Rate 3).'

Procedures

The survey was in the field from May through July 2022. After
providing informed consent, respondents completed the sur-
vey online. The company sent two reminders to potential
respondents who indicated interest in participating during
the pre-recruitment phase but who did not yet begin the
survey. Upon completion, respondents received a $30-45 hon-
orarium, depending on their clinical training. The University
of North Carolina Institutional Review Board approved the
study protocol.

The survey included two experiments regarding starting age
at vaccination. For the recommendation frame experiment, we
randomly assigned respondents to one of four HPV vaccina-
tion age recommendations shown below.

(1) “The American Academy of Pediatrics recommends
starting HPV vaccination at age 11 or 12, which sup-
ports series completion before HPV exposure risk
increases.” This frame was meant to align with the
current CDC recommendations.

(2) “The American Academy of Pediatrics recommends
starting HPV vaccination between age 9 and 12,
which supports series completion before HPV exposure
risk increases.” This frame was meant to align with the
current AAP recommendations.

(3) “The American Academy of Pediatrics recommends
starting HPV vaccination at age 9, which supports
series completion before HPV exposure risk increases.”
This frame was meant to align with the current
National HPV Vaccination RT recommendations.

(4) No-recommendation control.

We attributed all the recommendations to the same organiza-
tion to remove this potential confound in the experiment. We
chose AAP because the organization is well respected in pedia-
tric primary care.

For the benefits experiment, we randomly assigned respon-
dents to consider the perceived benefits of recommending
HPYV vaccine at age 9 versus age 12.

Measures

To refine survey items for the main survey, we conducted 39
cognitive interviews with clinical staff. Cognitive interviewing
assesses whether the meaning participants bring to survey
items matches that intended by researchers. We updated the
survey instructions and items iteratively, based on feedback
from the cognitive interview participants.

For the recommendation frame experiment, the outcome was
the age of children for whom the respondent would be willing to
start routinely recommending HPV vaccine. Response options
were ages 9-10, ages 11-12, ages 13-17, an older age, or not
willing to routinely recommend the vaccine. We coded
responses to be ages 9-10 (1) or older ages/not at all (0). For
the benefits experiment, respondents answered the following
question: “What advantages do you see of recommending
HPV vaccine starting at age [9 or 12]? Check all that apply.”
The response options were: 1) Parents are ready to talk about the
vaccine; 2) Discussions with parents are brief; 3) Sex does not
come up in discussions with parents; 4) Parents agree to vacci-
nation; 5) Children get fewer vaccines during a visit; 6) Children
complete the vaccine series before age 13; 7) Children receive
protection before exposure to HPV; and 8) None of these. We
coded options 1-7 as dichotomous variables (yes =1, no=0).
An additional question assessed how many vaccines respondents
would give to children ages 9-12 at a single visit, with the
response options being one vaccine per visit, two vaccines per
visit, three vaccines per visit, four vaccines per visit, or no limit.

Demographic questions included respondents’ medical
training, their specialty area, the geographic location of their
practice, and their role in HPV vaccination for children ages
9-12. Listed roles included assessing the child’s vaccination
status, letting the parent know that the child is due for HPV
vaccine, recommending the vaccine, addressing parents’



questions and concerns about the vaccine, and administering
the vaccine. The survey also assessed respondents’ views about
which staftf have a role in HPV vaccination in their clinic,
including physicians, PAs, APNs, nurses (RN, LPN, LVN),
and CNAs or MAs.

Data analysis

Recommendation frame experiment

To examine the impact of the recommendation frames, we
used logistic regression with frame as the predictor and with
no-recommendation control as the referent group. The out-
come was being willing to recommend HPV vaccine at ages 9-
10 (yes, no). To assess potential moderators of the impact of
frame, we added an interaction term in separate analyses for
each candidate moderator. We examined five potential mod-
erators: staff training (physician versus other), staff specialty
(pediatrics versus other), staff years in practice (0-9 years
versus 10 or more years), home clinic’s healthcare system
membership (yes or no), and clinic rurality (rural primary/
secondary versus non-rural location).

Perceived benefits by age experiment

To identify whether perceived benefits of HPV vaccination
differed for ages 9 and 12, we used logistic regression with
age as the predictor (age 12 was the referent group) and each of
the benefits as outcomes in separate regressions. All analyses
were conducted using SAS v9.4 (Cary, NC) with two-tailed
tests and a critical alpha of .05.

Results

The sample included mostly women (72%), and about a third of
respondents were people of color (34%) (Table 1). Our sample
included clinical staff across five categories of training: physician
(48%), physician assistant (8%), advanced practice nurse (16%),
nurse (24%), and MA/CNA (4%). Nearly half of respondents
worked in pediatrics (50%), with the remaining working in
family or general medicine (50%), and 40% of respondents
saw between 10-24 pediatric patients per week. Most respon-
dents worked at clinics that held healthcare system membership
(62%) and were located in non-rural settings (79%). Nearly half
of respondents worked at group practices (50%), and practices
typically included 2-5 providers each (39%).

Almost all respondents (94%) had a role in assessing HPV
vaccination status, indicating that a child is due for HPV
vaccination (92%), recommending HPV vaccine (91%), and
addressing concerns about the HPV vaccine (93%). Almost
half (47%) said they administered HPV vaccine to patients.
Around 6% of respondents said that one vaccine was their
recommended limit per visit, 22% said two vaccines, 17%
said three vaccines, and 11% said four vaccines. Less than
half (43%) said that they had no limit to the number of
vaccines they offer a child during a visit.

Recommendation frame experiment

The recommendation for HPV vaccination starting at ages
11-12 yielded the lowest willingness to vaccinate at ages
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Table 1. Participant and clinic characteristics (n = 2,527).

Characteristics n (%)
Participant
Gender
Woman 1810 (72)
Man 637 (25)
Nonbinary, another gender, or prefer not to say 80 (3)
Race/ethnicity
Asian 356 (14)
Black 123 (5)
Hispanic 100 (4)
White 1664 (66)
Multiple races or ethnicities 94 (4)
Another race/ethnicity or prefer not to say 190 (8)
Training
Physician 1223 (48)
Physician assistant 198 (8)
Advanced practice nurse 405 (16)
Nurse® 606 (24)
Medical assistant or certified nursing assistant 95 (4)
Specialty
Pediatrics 1253 (50)
Family medicine or general practice 1274 (50)
Years in practice
0-9 years 950 (38)
10-19 years 740 (29)
20+ years 837 (33)
Patients ages 9-12 years seen per week
<10 children 730 (29)
10-24 children 1000 (40)
25+ children 797 (32)
Role in HPV vaccination®
Assess vaccination status 2384 (94)
Indicate child is due for vaccine 2331 (92)
Recommend vaccine 2294 (91)
Address concerns 2352 (93)
Administer vaccine 1187 (47)
Clinic
Member of a healthcare system
No 963 (38)
Yes 1564 (62)
Clinic type
Solo practice 275 (11)
Group practice 1259 (50)
Hospital or academic institution 512 (20)
FQHC or community health center 272 (11)
State or local department of public health 37 (1)
Local, community, or nonprofit organization 116 (5)
Other 56 (2)
Providers in clinic
1 169 (7)
2-5 986 (39)
6-10 661 (26)
1M+ 711 (28)
Rurality
Rural primary clinic 232 (9)
Rural secondary clinic 298 (12)
Other non-rural clinic 1997 (79)
Region
Northeast 505 (23)
Midwest 576 (26)
South 841 (38)
West 296 (13)
VFC program provision of vaccines
0% of doses 207 (8)
1-49% of doses 918 (36)
50%-+ of doses 750 (30)
Don’t know 652 (26)

Note. FQHC = Federally Qualified Health Center. HPV = human papillomavirus.
VFC = Vaccines for Children.

@Nurses include RN, LPN, and LVN.

PResponse scale was check all that apply.

9-10 (37%), which was lower than the no-recommendation
control (54%, p <.05) (Figure 1). The recommendation for
HPV vaccination starting at ages 9-12 yielded similar
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No recommendation

Age 11-12

Age 9-12

Start atage 9

54%

37% =

58%

63% *

0% 25%

50% 75%

Proportion of respondents willing to recommend at ages 9-10

Figure 1. Impact of recommendation frame on willingness to recommend
recommendation.

willingness (58%) to control (p =.19). The recommendation
for HPV vaccination starting at age 9 yielded the highest
willingness (63%), which was higher than the no-
recommendation control (p <.05). The impact of recom-
mendation frame did not differ across respondents’ train-
ing, specialty, or years in practice, or their clinic being
a member of a healthcare system or rural (all moderation
tests p>.05) (Table 2).

HPV vaccination for patient ages 9-10 years. *p <.05. Reference group = No

Perceived benefits by age experiment

Respondents said that “sex does not come up in discussions
with parents” (24% vs. 10%, OR = 2.78, 95%CI: 2.23, 3.48) and
that “children complete the vaccine series before age 13” (56%
vs. 47%, OR = 1.44, 95%CI: 1.23, 1.68) were both benefits more
often for age 9 than age 12 (Table 3). Respondents were less
likely to identify several other options as perceived benefits for

Table 2. Moderators of the impact of recommendation frame on willingness to recommend HPV vaccination for patient ages 9-10 years.

Recommendation frame

Interaction No recommendation Starting at

Moderator p (ref) Age 11-12 Age 9-12 age 9
Overall 54 37 58 63
By training .66

Physician (n = 682) 57 40 62 64

Other clinical staff (n =653) 51 34 54 63
By specialty .06

Pediatrics (n =623) 53 37 52 57

Non-pediatrics (n=712) 55 36 63 69
By years in practice 12

0-9 (n=559) 57 47 62 70

10+ (n=776) 52 30 55 59
By dlinic healthcare system membership 32

No (n =462) 48 35 54 55

Yes (n=873) 58 38 60 68
By clinic rurality 46

Non-rural (n = 1045) 53 35 58 63

Rural (n = 290) 58 42 56 64

Note. Interaction p is for interaction of recommendation frame and moderator variable. HPV = human papillomavirus.

*p < .05, **p < 001.



Table 3. Perceived benefits of HPV vaccination at ages 9 and 12.

Age 9 Age 12

Benefit % % OR (95% Cl)

Sex does not come up in 24 10 2.78 (2.23, 3.48)
discussions with parents

Children complete the vaccine 56 47 1.44 (1.23, 1.68)
series before age 13

Children receive protection 65 63 1.10 (0.93, 1.29)
before exposure to HPV

Discussions with parents are brief 13 12 1.06 (0.84, 1.34)

Children get fewer vaccines 43 42 1.05 (0.90, 1.23)
during a visit

Parents agree to vaccination 14 24 0.53 (0.43, 0.64)

Parents ready to talk about HPV 12 43 0.18 (0.15, 0.22)
vaccine

Note. OR = odds ratio. Cl = confidence interval. HPV = human papillomavirus. Age
12 was the referent group.

age 9 than age 12: parents being ready to talk about HPV
vaccine (12% vs. 43%, OR =0.18, 95%CI: 0.15, 0.22) and par-
ents agreeing to vaccination (14% vs. 24%, OR = 0.53, 95%CI:
0.43, 0.64). No differences by age appeared for perceived
benefits of keeping discussions with parents brief, children
receiving fewer vaccines during a visit, and children receiving
protection before exposure to HPV.

Discussion

Proactive HPV vaccination starting at age 9 has emerged as
a critical issue in ensuring high uptake of HPV vaccine.”* In
a large national study of clinical staff, the recommendation
that framed HPV vaccination as starting at age 9 led to greater
willingness to recommend the vaccine at ages 9-10.
Furthermore, the strength of the age 9 recommendation was
present across all subgroups that we examined in our analyses.
Of the four recommendation conditions included in our
experiment (including no recommendation at all), recom-
mending HPV vaccination at ages 11-12 performed the
worst. Comparing perceived benefits of proactive HPV vacci-
nation, the analysis found that avoiding conversations about
sex with parents and children completing the vaccine series
before age 13 were benefits of starting younger. However, the
analysis identified several other perceived benefits for starting
at an older age, including parents being ready to talk about
HPV vaccine and agreeing to vaccinate. We also found that
over a quarter of providers and other clinical staff were unwill-
ing to give more than two vaccine doses per visit, suggesting
that recommending HPV vaccine alongside other routine
childhood vaccines is a barrier in a meaningfully large number
of clinics.

The language we used in the recommendation to
emphasize starting HPV vaccination at ages 11-12 reflects
what is currently used by CDC, though it is important to
acknowledge that they also include additional mitigating
language in their recommendation: They routinely recom-
mend “HPV vaccination at age 11 or 12 years; vaccination
can be given starting at age 9 years.”'” Our experience with
providers and other clinical staff indicates that they often
do not remember the additional caveat, only the “big pic-
ture” approach. The results of our experiment suggest that

HUMAN VACCINES & IMMUNOTHERAPEUTICS e 5

it may be productive for CDC to more fully align their
recommendation with that of the National HPV
Vaccination Roundtable. Such a recommendation would
state that “HPV vaccination begins at age 9” and encourage
routine recommendation at this age. A unified position on
this topic is important given strong evidence showing that
provider recommendations increase vaccine uptake,’”**
and the critical role of providers and other clinical staff
in ensuring high HPV vaccine coverage among children
and adolescents.”” >’

Our work has implications for practice in changing the way
that clinical staff communicate with the parents or caregivers
of children ages 9-12. Saying that HPV vaccination starts at
age 9 in national recommendations is an effective way to
encourage all clinical staff, including physicians, to recom-
mend HPV vaccine at ages 9-10. Previous research indicates
a need for interventions to encourage timely HPV
vaccination.® While about one fifth of clinical staff already
recommend HPV vaccine starting at this age, more than half of
those who are not yet doing so are willing to begin recom-
mending earlier.”’ Clinical staff should adopt this practice in
order to ensure higher HPV vaccine series completion by age
13°% and should also consider implementing communication
training to effectively do so.”>**

Our study had several strengths. First, the recommenda-
tion frame experiment served as a straightforward approach
to determine how recommendation framing language
impacts clinical staff willingness to recommend HPV vac-
cine at ages 9-10. The experimental design allowed us to
make strong inferences about the impact of the age language
used in the recommendations. Moreover, the study had
a national sample of clinical staff with diverse training and
a relatively high response rate. Our study had several limita-
tions as well. When considering whether or not clinical staff
would actually recommend the vaccine at age 9, we do not
yet know how this experiment would work in the more
naturalistic environment of clinical practice compared to
the survey context. While our study used a national sample,
the respondent pool included a small number of MAs and
CNAs. Our sample was also skewed toward clinical staff who
practice in urban or suburban settings. Last, we relied on
single-item measures, which may understate the associations
described in our results due to potentially unreliable
measurement.

Looking ahead, coordination between key national stake-
holders is critical for improving HPV vaccine uptake and series
completion, an issue noted in the US Vaccines National
Strategic Plan 2021-2025.% Better aligning national organiza-
tions’ recommendations can promote HPV vaccination at
a younger age and help to increase timely uptake of the vac-
cine. Future research could explore HPV vaccine recommen-
dation framing and perceived benefits across ages among
parents, caregivers, and other stakeholders.
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