Recommending Human Papillomavirus Vaccination N
at Age 9: A National Survey of Primary Care
Professionals

Wei Yi Kong, MA; Qian Huang, PhD; Peyton Thompson, MD, MSCR;
Brigid K. Grabert, PhD, JD, MPH; Noel T. Brewer, PhD; Melissa B. Gilkey, PhD

From the Department of Health Behavior, Gillings School of Global Public Health (WY Kong, Q Huang, BK Grabert, NT Brewer, MB Gilkey),
University of North Carolina, Chapel Hill, NC; Division of Infectious Diseases, Department of Pediatrics (P Thompson), University of North
Carolina, Chapel Hill, NC; and Lineberger Comprehensive Cancer Center (BK Grabert, NT Brewer, MB Gilkey), University of North Carolina,
Chapel Hill, NC

Conflict of interest: Noel Brewer has received research funding from Merck and Pfizer and served as a paid advisor for Merck. Peyton
Thompson has received research funding from Abbott Laboratories and Gilead Sciences. The other authors declare no potential conflicts of

interest.

Address correspondence to Melissa B. Gilkey, PhD, Associate Professor of Health Behavior, Gillings School of Global Public Health,
University of North Carolina at Chapel Hill, Campus Box 7440; Chapel Hill, NC 27516 (e-mail: gilkey @ email.unc.edu).

Received for publication August 6, 2021; accepted January 13, 2022.

ABSTRACT

OBJECTIVE: Several US health organizations, including the
American Academy of Pediatrics, now encourage primary
care professionals to recommend human papillomavirus
(HPV) vaccination before the traditionally targeted ages of 11
to 12 years as a strategy to increase vaccination timeliness. To
understand the feasibility of this approach, we sought to evalu-
ate primary care professionals’ current recommendation tim-
ing and willingness to recommend HPV vaccination at age 9.
METHODS: A national sample of 1047 primary care professio-
nals completed our online survey in 2021. Respondents were
physicians (71%), advanced practitioners (17%), and nurses
(12%).

REesuLTs: About one-fifth (21%) of primary care professio-
nals reported that they already routinely recommend HPV vac-
cination at ages 9 to 10. Among the remaining 822
respondents, over half (61%) reported being somewhat or
more willing to start recommending at age 9. Willingness was
higher among those working in family medicine versus pediat-
rics (adjusted odds ratio [aOR]: 1.40, 95% confidence interval

[CI] 1.03, 1.92), but lower among those with >20 years of
practice experience versus <9 years (aOR: 0.65, 95% CI 0.44,
0.96). Many primary care professionals believed age 9 recom-
mendations would have the advantage of protecting adoles-
cents before HPV exposure (67%) or increasing vaccination
timeliness (55%). The most commonly perceived disadvantage
was that parents are not ready to talk about HPV vaccination
atage 9 (73%).

CoNcLUSION: Over two-thirds of primary care professionals
in our national sample reported they recommend HPV vaccina-
tion at ages 9 to 10 or are somewhat or more willing to do so.
Training may be needed to help primary care professionals
address perceived parental hesitancy toward age 9
recommendations.

KEYWORDS: health communication; HPV vaccine; pediatric
health; provider recommendation
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WHAT’S NEW

About one-fifth (21%) of primary care professionals
reported recommending human papillomavirus vacci-
nation early (ages 9—10), with others recommending
at ages 11 to 12 (59%) or late/never (20%). Among
those not recommending early, many (61%) were
somewhat or more willing to start doing so.

INCREASING THE PROPORTION of adolescents who com-
plete the human papillomavirus (HPV) vaccine series
before age 13 is a cancer prevention priority in the United
States (US), but leading health organizations differ in their
guidance about the age at which primary care professio-
nals should begin routinely recommending the vaccine.
The Advisory Committee on Immunization Practices,
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which develops the adolescent immunization schedule
endorsed by the Centers for Disease Control and Preven-
tion, targets ages 11 to 12 for routine HPV vaccination,
while noting that the vaccine can be administered as early
as age 9.' Advisory Committee on Immunization
Practices’s rationale for prioritizing ages 11 to 12
included strong immune response to the vaccine at these
ages, the goal of protecting adolescents before sexual
debut, and the opportunity to co-administer HPV vaccine
with other vaccines routinely recommended at ages 11 to
12.%> In recent years, other health organizations, includ-
ing the American Academy of Pediatrics and the Ameri-
can Cancer Society, have begun encouraging primary care
professionals to routinely recommend HPV vaccination as
early as possible, starting at age 9." This strategy is
intended to increase vaccination timeliness, given that by

Volume 22, Number 4
May—June 2022


http://crossmark.crossref.org/dialog/?doi=10.1016/j.acap.2022.01.008&domain=pdf
mailto:gilkey@email.unc.edu

574 KoNG ET AL

2019 only about two-thirds (67%) of 13-year-old adoles-
cents had received at least 1 HPV vaccine dose and less
than half (45%) had completed the 2-dose series.® This
low level of on-time series completion leaves adolescents
unnecessarily vulnerable to future HPV cancers, which
are estimated to total over 34,000 cases in the US each
year.’

Preliminary data lend support for recommending HPV
vaccination at ages 9 to 10 as a way to increase timely
uptake, although research in this area remains very limited
at present.” "' For example, a recent multi-component
intervention study that included promotion of age 9 rec-
ommendations raised coverage for on-time HPV series
completion by 15 percentage points among 11- to 12-
year-old adolescents who presented at 1 of 5 primary care
clinics during the study period.'" Although the study was
not designed to isolate the impact of recommendation tim-
ing specifically, participating providers cited advantages
to delivering HPV vaccine recommendations at ages 9 to
10, including greater parental acceptance, higher chances
of timely vaccine series completion, and fewer logistical
challenges.® Other studies, including a quality improve-
ment evaluation in 14 primary care clinics and an observa-
tional study among adolescents in a single mid-western
county, also suggest that recommending and starting the
HPYV vaccine series at ages 9 to 10 may increase the time-
liness of series completion.”'” Although these early
regional studies indicate promise for age 9 recommenda-
tions, questions remain about the effectiveness and feasi-
bility of this practice, including the extent to which
primary care professionals have adopted—or are willing
to adopt—it nationally.

To address this gap, we conducted a national survey to
evaluate the timing of primary care professionals’ HPV
vaccine recommendations, as well as their willingness to
recommend HPV vaccine at age 9. This cross-sectional
study is designed to provide early insights into the feasi-
bility of using age 9 recommendations as part of efforts to
promote on-time HPV vaccination.

MEeTHODS

PARTICIPANTS AND PROCEDURES

We engaged a survey company, Sermo, to adminis-
ter our online survey to a standing national panel of
primary care professionals from February to March
2021. Panel members were recruited through digital
advertisements, marketing emails, online registration,
and referrals. Physicians’ identities were verified with
their licensure information during recruitment. Panel
members eligible to participate in this study were
physicians, advanced practitioners (nurse practitioners
or physician assistants), and nurses who prescribed or
administered vaccinations for adolescents ages 11 to
17 in the US. We excluded residents of Vermont due
to state policies prohibiting primary care professionals’
participation in the survey panel.

Prior to fielding, we pretested our survey with a sample
of 30 eligible primary care professionals in the Sermo
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panel. Next, the survey company invited eligible panel
members to participate via email, sending up to 2
reminders. A total of 1,055 panel members provided
informed consent and completed the survey, yielding
response rates of 61% among physicians and 41% among
advanced practitioners and nurses (based on American
Association for Public Opinion Research response rate
4)."” We subsequently excluded 6 physicians and 2
advanced practitioners who reported not seeing any ado-
lescent patients (defined in the survey as ages 11—17) in a
typical week, resulting in a final analytic sample of 1,047
primary care professionals. Participants received a single
payment of $15 to $80, depending on their location and
profession. The University of North Carolina Institutional
Review Board approved our study protocol.

MEASURES

Our survey assessed 2 outcomes regarding HPV vac-
cine recommendations: current recommendation timing
and willingness to recommend at age 9. We assessed rec-
ommendation timing with a closed-ended question about
when primary care professionals routinely recommend
HPV vaccine: “Do you routinely recommend HPV vac-
cine starting at....” We re-categorized the 5 response
options as early (“age 9—107), on-time (“age 11—12"),
late (“age 13—17,” “an older age,”), or never (‘“‘don’t rou-
tinely recommend HPV vaccine”).

Among respondents who reported on-time or late/never
recommendations, a closed-ended question with a 5-point
response scale assessed their willingness to recommend
HPV vaccination specifically at age 9: “How willing are
you to start routinely recommending HPV vaccine to chil-
dren at age 9?” We categorized responses as somewhat or
more willing (“somewhat,” “very,” “extremely”) versus
less so (“a little,” “not at all”’). We categorized willingness
in this way given our interest in assessing the feasibility of
age 9 recommendations, assuming that a moderate or
higher level of willingness is likely needed to support
adoption of the practice.

All participants indicated perceived advantages and dis-
advantages of recommending HPV vaccine at age 9 by
endorsing response options from pre-specified lists. We
developed these lists based on providers’ perceptions
about HPV vaccination reported in previous studies, and
we included perceptions that were and were not evidence-
based, as both may inform recommendations.®>'*~!” For
example, prior research indicates that some providers pri-
oritize recommendation practices that they perceive as
ensuring protection before exposure,’” accommodating
parental concerns about giving too many vaccines at one
time,14 minimizing discussions of sexual activity,14 or
inducing better immune response.® Conversely, other
studies suggest that some providers avoid recommenda-
tion practices that they perceive as raising the topic of
HPV vaccination before parents are ready to talk about
it,>'” leading to uncomfortable discussions of sexual
activity,'® or inducing an immune response that may not
last long enough to protect the child at later, higher-risk
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Table 1. Sample Characteristics (N = 1047)

n (o/o)
Primary care professional characteristics

Gender

Woman 515 (49)

Man 492 (47)

Other* 40 (4)
Race

White 717 (68)

Asian 170 (16)

Black 41 (4)

Other' 119 (11)
Training

Physician 747 (71)

Advanced practitioner 177 (17)

Nurse 123 (12)
Years in practice

0—9 years 252 (24)

10—19 years 395 (38)

20+ years 400 (38)
Adolescent patients seen per week

<9 adolescents 283 (27)

10—24 adolescents 431 (41)

>25 adolescents 333 (32)

Clinical characteristics

Specialty

Family medicine 748 (71)

Pediatrics 299 (29)
Practice type

Solo practice 127 (12)

Group practice 569 (54)

Hospital or academic institution 254 (24)

Other* 97 (9)
Part of health care system or network

Yes 590 (56)

No 457 (44)
US region

South 333 (32)

Northeast 265 (25)

Midwest 247 (24)

West 202 (19)
Urbanicity of area served

Urban 363 (35)

Suburban 525 (50)

Rural 159 (15)
*Includes response options “neither woman nor man,” “prefer to

self-describe,” and “prefer not to say.”

tincludes American Indian, Alaska Native, Native Hawaiian,
Pacific Islander, “other,” and “prefer not to say.”

}Includes federally qualified or community health center, state or
local health department, and nonprofit organization.

ages.'” Our survey also collected data on participants’
demographic and clinical characteristics (Table 1).

STATISTICAL ANALYSIS

First, we used descriptive statistics to analyze primary
care professionals’ current HPV vaccination recommen-
dation timing. We next used bivariate logistic regression
to assess the association between current recommendation
timing and respondents’ demographic and clinical charac-
teristics. We modeled the outcome as early recommenda-
tion (1) versus otherwise (0). We then entered statistically
significant correlates into a multivariable model.
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Second, among those who did not report using early
recommendations, we used bivariate logistic regression to
assess the association between willingness to recommend
at age 9 and respondents’ demographic and clinical char-
acteristics. We modeled the outcome as somewhat or
more willing to recommend at age 9 (1) versus less so (0).
We then entered significant correlates into a multivariable
model.

Finally, we used chi-square tests to assess variation in
perceived advantages and disadvantages of recommend-
ing HPV vaccination at age 9, comparing primary care
professionals who did versus did not report using age 9-10
recommendations. Statistical tests were 2-tailed with a
critical alpha of .05 and conducted using Stata version
15.1 (College Station, Tex).

REsuLTS

SAMPLE CHARACTERISTICS

Our sample consisted of 71% physicians, 17%
advanced practitioners, and 12% nurses (Table 1). About
three-quarters (73%) of primary care professionals
reported seeing 10 or more adolescent patients per week.
Most worked in family medicine clinics (71%) and served
urban (35%) or suburban areas (50%).

RecommENDATION TIMING

About one-fifth (21%) of primary care professionals
reported routinely recommending HPV vaccination early
at ages 9 to 10, with others recommending on-time at ages
11 to 12 (59%), late (17%), or never (3%). In multivariate
analyses, primary care professionals who self-identified as
Asian versus white were more likely to recommend HPV
vaccination at ages 9 to 10 versus otherwise (adjusted
odds ratio [aOR]: 1.51, 95% CI 1.02, 2.25, Table 2).
Those whose clinics are located in suburban versus urban
areas were less likely to recommend at ages 9 to 10 (aOR:
0.65, 95% CI 0.47, 0.91). Training and years of practice
experience were statistically significant correlates in
bivariate analyses, but did not retain significance in the
multivariable model.

WiLLINGNESS TO RECOMMEND AT AGE 9

Among the 822 primary care professionals not currently
using early recommendations, willingness to start recom-
mending HPV vaccination at age 9 ranged from extremely
willing (5%, n = 44), very willing (16%, n = 135), some-
what willing (39%, n = 319), a little willing (25%,
n = 205), to not at all willing (14%, n = 119). Thus, over
half (61%, n = 498) of this subset (or 48% of the total
sample) was somewhat or more willing to adopt age 9 rec-
ommendations. Primary care professionals working in
family medicine versus pediatric clinics had higher odds
of reporting somewhat or more willingness to adopt age 9
recommendations (aOR: 1.40, 95% CI 1.03, 1.92,
Table 3), as did those practicing in the Midwest (aOR:
2.00, 95% CI 1.32, 3.03) or the West (aOR: 1.69, 95% CI
1.09, 2.62) versus the Northeast. Primary care
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Table 2. Correlates of Routinely Recommending HPV Vaccination at Ages 9 to 10 (N = 1047)

Primary Care Professionals
Currently Recommending at Ages
9—10/ Total Primary Care

Professionals in Category Bivariate Multivariable
n (%) OR (95% Cl) aOR (95% Cl)
Primary care professional characteristics
Gender
Woman 116/515 (23) 1
Man 102/492 (21) 0.90 (0.67, 1.21) —
Other® 7/40 (18) 0.73(0.31, 1.69) —
Race
White 140/717 (20) 1
Asian 49/170 (29) 1.67 (1.14, 2.44)* 1.51 (1.02, 2.25)*
Black 13/41 (32) 1.91 (0.97, 3.79) 1.68 (0.84, 3.38)
Other* 23/119 (19) 0.99 (0.60, 1.61) 0.86 (0.52, 1.43)
Training
Physician 175/747 (23) 1 1
Advanced practitioner 29/177 (16) 0.64 (0.42, 0.99)* 0.68 (0.43, 1.06)
Nurse 21/123 (17) 0.67 (0.41,1.11) 0.75 (0.45, 1.26)
Years in practice
0—9 years 67/252 (27) 1 1
10—19 years 79/395 (20) 0.69 (0.48, 1.00) 0.74 (0.50, 1.08)
20+ years 79/400 (20) 0.68 (0.47, 0.99)* 0.73 (0.50, 1.07)
Adolescent patients seen per week
<9 adolescents 60/283 (21) 1
10—24 adolescents 94/431 (22) 1.04 (0.72, 1.49) —
>25 adolescents 71/333 (21) 1.01(0.68, 1.48) —
Clinical characteristics
Specialty
Family medicine 163/748 (22) 1.07 (0.77, 1.48) —
Pediatrics 62/299 (21) 1
Practice type
Solo practice 26/127 (20) 1
Group practice 103/569 (18) 0.86 (0.53, 1.39) —
Hospital/academic institution 65/254 (26) 1.34 (0.80, 2.24) —
Other® 31/97 (32) 1.82(0.99, 3.35) —
Part of health care system or network
Yes 137/590 (23) 1.27 (0.94, 1.71) —
No 88/457 (19) 1
US region
South 70/333 (21) 1.04 (0.70, 1.55) —
Northeast 54/265 (20) 1
Midwest 55/247 (22) 1.12(0.73, 1.71) —
West 46/202 (23) 1.15(0.74, 1.80) —
Urbanicity of area served
Urban 95/363 (26) 1 1
Suburban 96/525 (18) 0.63 (0.46, 0.87)" 0.65 (0.47,0.91)*
Rural 34/159 (21) 0.77 (0.49, 1.20) 0.88 (0.56, 1.39)

OR indicates odds ratio; aOR, adjusted odds ratio; Cl, confidence interval; HPV, human papillomavirus.

*P< .05
tIncludes response options “neither woman nor man,

» o«

prefer to self-describe,” and “prefer not to say.”

FIncludes American Indian, Alaska Native, Native Hawaiian, Pacific Islander, “other,” and “prefer not to say.”
§Includes federally qualified or community health center, state or local health department, and nonprofit organization.

professionals who identified their race as “other” versus
white had lower odds of reporting somewhat or more will-
ingness (aOR: 0.59, 95% CI 0.38, 0.93), as did those with
>20 years of practice experience versus <9 years (aOR:
0.65, 95% CI 0.44, 0.96).

PERCEIVED ADVANTAGES AND DISADVANTAGES OF
RecommenpING HPV VaccinaTiON AT AGE 9

Most primary care professionals perceived HPV vac-
cine recommendation at age 9 as offering multiple

advantages (mean = 2.5 of 8 advantages, SE = 0.05). A
majority endorsed age 9 recommendations as offering
protection before HPV exposure (67%) and increasing the
likelihood of on-time vaccine series completion (55%).
Less than half agreed that advantages included giving
fewer vaccines at the same time (40%), avoiding the topic
of sex (24%), making parents more receptive (18%),
increasing immune response (17%), decreasing the need
for reminder or recall (13%), or shortening discussions
(12%). Only a small minority perceived age 9 recommen-
dations as having no advantages (12%). Primary care
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Table 3. Correlates of Primary Care Professionals’ Willingness to Recommend HPV Vaccine at Age 9 (n = 822)

Primary Care Professionals
Willing to Recommend at Age 9/
Total Primary Care Professionals

in Category Bivariate Multivariable
n (%) OR (95% CI) aOR (95% Cl)
Primary care professional characteristics
Gender
Woman 244/399 (61) 1
Man 231/390 (59) 0.92 (0.69, 1.23) —
Other* 23/33 (70) 1.46 (0.68, 3.15) —
Race
White 362/577 (63) 1 1
Asian 68/121 (56) 0.76 (0.51,1.13) 0.67 (0.44,1.02)
Black 18/28 (64) 1.07 (0.48, 2.36) 1.11 (0.50, 2.49)
Other® 50/96 (52) 0.65 (0.42, 1.00)* 0.59 (0.38, 0.93)"
Training
Physician 353/572 (62) 1
Advanced practitioner 89/148 (60) 0.94 (0.65, 1.35) —
Nurse 56/102 (55) 0.76 (0.49, 1.16) —
Years in practice
0—9 years 124/185 (67) 1 1
10—-19 years 192/316 (61) 0.76 (0.52, 1.11) 0.80 (0.55, 1.18)
20+ years 182/321 (57) 0.64 (0.44, 0.94)" 0.65 (0.44, 0.96)"

Adolescent patients seen per week
<9 adolescents
10—24 adolescents

136/223 (61) 1
201/337 (60)

0.95 (0.67, 1.34) —

>25 adolescents 161/262 (61) 1.02 (0.71, 1.47) —
Clinical characteristics
Specialty
Family medicine 371/585 (63) 1.50 (1.11, 2.04)* 1.40 (1.03, 1.92)*
Pediatrics 127/237 (54) 1 1
Practice type
Solo practice 62/101 (61) 1
Group practice 272/466 (58) 0.88 (0.57,1.37) —
Hospital/academic institution 124/189 (66) 1.20(0.73, 1.98) —
Other" 40/66 (61) 0.97 (0.51, 1.83) —
Part of health care system or network
Yes 288/453 (64) 1.32 (1.00, 1.75) —
No 210/369 (57) 1
US region
South 155/263 (59) 1.32(0.91, 1.90) 1.30 (0.89, 1.89)
Northeast 110/211 (52) 1 1
Midwest 133/192 (69) 2.07 (1.38, 3.11)** 2.00(1.32, 3.03)*
West 100/156 (64) 1.64 (1.07, 2.51)* 1.69 (1.09, 2.62)*
Urbanicity of area served
Urban 166/268 (62) 1
Suburban 253/429 (59) 0.88 (0.65, 1.21) —
Rural 79/125 (63) 1.06 (0.68, 1.64) —
OR indicates odds ratio; aOR, adjusted odds ratio; Cl, confidence interval; HPV, human papillomavirus.
*P < .05.
**P<.001.

tDefined as somewhat, very, or extremely willing.

tIncludes response options “neither woman nor man,” “prefer to self-describe,” and “prefer not to say.”
§Includes American Indian, Alaska Native, Native Hawaiian, Pacific Islander, “other,” and “prefer not to say.”
[lIncludes federally qualified or community health center, state or local health department, and nonprofit organization.

professionals who were already recommending HPV vac-
cination early perceived advantages more often than those
who were not (Fig. 1).

Most primary care professionals also perceived multi-
ple disadvantages of recommending HPV vaccine at age 9
(mean = 2.1 of 7 disadvantages, SE = 0.04). Respondents
most often perceived parents’ lack of readiness (73%) and
discomfort with talking about sex with parents of young
children (48%) as disadvantages. Other perceived disad-
vantages were that offering HPV vaccination at age 9 is

earlier than national recommendations (23%), induces an
immune response that might not last long enough (20%),
makes it harder to bundle the vaccine with other adoles-
cent vaccines (16%), requires talking about the vaccine at
more visits (16%), and does not align with their clinic’s
protocols (13%). Few respondents perceived age 9 recom-
mendations as having no disadvantages (8%). Primary
care professionals who were already recommending HPV
vaccination early perceived disadvantages less often than
those who were not (Fig. 2).
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Ensure protection well before exposure

Better chance to complete the series on time

Fewer vaccines given at the same time

Topic of sex less likely to come up

Parents more readily say yes

Better immune response

Less need for reminder/recall

Shorter discussion

| see no advantages

Figure 1. Perceived advantages of recommending HPV vaccine at age 9. *P < .05, **P < .001. HPV indicates human papillomavirus.

Parents aren't ready to talk about it

It's uncomfortable to talk about sex with
parents of younger children

It's earlier than national recommendations

Immunity might not last long enough

Harder to bundle HPV vaccine with other
adolescent vaccines

Have to talk about it at more visits

Doesn't align with our clinic's protocols

| see no disadvantages

Figure 2. Perceived disadvantages of recommending HPV vaccine at age 9. *P < .05, **P < .001. HPV indicates human papillomavirus.
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Discussion

This national study provides early evidence to suggest
that encouraging primary care professionals to routinely
recommend HPV vaccination at age 9 may be feasible.
About one-fifth of primary care professionals in our sam-
ple of physicians, advanced practitioners, and nurses
reported that they already recommend HPV vaccination
early at ages 9 to 10. Among the remainder, more than
one-third indicated that they were somewhat willing to
adopt age 9 recommendations and about one-fifth were
very or extremely willing. Most primary care professio-
nals perceived age 9 recommendations as having multiple
advantages, which included protecting adolescents prior
to HPV exposure and providing better chances for on-
time series completion. At the same time, many also per-
ceived age 9 recommendations as having multiple disad-
vantages, which included parental hesitancy to discuss
HPV vaccination at age 9 and discomfort talking about
sex. Thus, while many respondents indicated general sup-
port for age 9 recommendations, our study also identifies
perceived barriers that may inform efforts by the Ameri-
can Academy of Pediatrics, the American Cancer Society,
or others to promote this practice.

Interestingly, we observed relatively little variation in
current recommendation timing and willingness to adopt
age 9 recommendations, with only modest differences by
primary care professionals’ demographic and clinical
characteristics. For example, we found primary care pro-
fessionals with more years of practice experience or work-
ing in pediatrics versus family medicine were less willing
to adopt age 9 recommendations. The reasons for these
differences are unclear, but it may be that primary care
professionals who are more highly experienced in adoles-
cent vaccination are more familiar with—and committed
to—the routine immunization schedule’s focus on HPV
vaccination at ages 11 to 12. Alternatively, ongoing
efforts by the American Academy of Pediatrics to pro-
mote age 9 recommendations may mean that more of the
pediatricians who are willing to adopt the practice have
already done so; similar outreach by the American Acad-
emy of Family Physicians, which has not published a
position statement on age 9 recommendations, might
result in more family physicians adopting the practice.
Whatever the case, subgroup differences were relatively
small in magnitude, which may support the feasibility of
encouraging primary care professionals to adopt age 9
recommendations.

Our findings on the perceived advantages and disadvan-
tages of age 9 recommendations can inform the decisions
of health care delivery systems, professional organiza-
tions, and others about whether and how to promote this
practice. For example, our findings on perceived advan-
tages suggest that encouraging primary care professionals
to use age 9 recommendations may be facilitated by
emphasizing increasing chances of timely protection and
vaccine series completion. Perceived disadvantages of
age 9 recommendations are also important to consider and
are similar to barriers reported in prior studies of barriers

RecomMENDING HPV VACCINATION AT AGE 9 579

to age 11 to 12 recommendations. These barriers include
discomfort with discussions about sex or sexually trans-
mitted infections,'>'*72% increased parental vaccine hesi-
tancy at younger ages, '® and concerns that HPV
vaccine immunity may wane over time.'’ Interventionists
can leverage data on the durability of HPV vaccine immu-
nity, as well as existing evidence-based provider commu-
nication trainings'"*'~** to build primary care
professionals’ skills and confidence to address some of
these barriers. Future studies including of parental will-
ingness to vaccinate at age 9 and of adapting existing
interventions could offer further insights on the effective-
ness of age 9 recommendations.

To our knowledge, this study is the first to offer data
from a national sample of primary care professionals on
age 9 recommendations and thereby extend prior, regional
findings.””*° Some key limitations should be noted. First,
we relied on primary care professionals’ self-reports of
their recommendation timing and willingness to adopt age
9 recommendations, which may be subject to recall and
social desirability biases. Future provider studies on rec-
ommendation timing may benefit from triangulating self-
reports with observational data to enhance validity. Sec-
ond, our focus on primary care professionals excludes the
perspectives of parents and health care systems in encour-
aging HPV vaccination at age 9. Future studies should
assess parental willingness to vaccinate at age 9, as well
as systems changes, such as earlier provider prompts and
patient reminder/recall, that may be needed to support this
practice. Third, our sample included a higher proportion
of primary care professionals in family medicine versus
pediatrics. Although we did not note large differences in
our findings by specialty, the perspectives of pediatricians
are especially salient, due to the high volume of HPV vac-
cine doses they deliver. Finally, we acknowledge that this
study focused on the feasibility of age 9 recommenda-
tions; larger-scale intervention studies are needed to eval-
uate the effectiveness of age 9 recommendations as a
strategy to increase rates of on-time HPV vaccination.

CONCLUSION

A high proportion of primary care professionals in our
national sample indicated that they are already routinely
recommending HPV vaccination early at ages 9 to 10 or
are somewhat or more willing to adopt the practice. Along
with policy support by the American Academy of Pediat-
rics and the American Cancer Society, this willingness
suggests that interventions to shift primary care profes-
sionals’ recommendations to earlier ages may be feasible.
Our findings further indicate that such interventions
should incorporate training to help primary care professio-
nals effectively and efficiently navigate parental hesi-
tancy, which they perceive as a primary disadvantage of
age 9 recommendations.

ACKNOWLEDGMENTS

Financial statement: This work was funded by the Gillings School of
Global Public Health (Gillings Innovation Laboratory Award) and the



580

KoNG ET AL

Lineberger Comprehensive Cancer Center (University Cancer Research
Fund). Peyton Thompson and Brigid K. Grabert were supported by the
National Institutes of Health (KO8AI148607 and T32CA057726, respec-
tively). Sponsors were not involved in the study design, data collection,
data analysis, data interpretation, or manuscript writing.

10.

11.

12.

REFERENCES

. Meites E, Kempe A, Markowitz LE. Use of a 2-dose schedule for

human papillomavirus vaccination - updated recommendations of
the Advisory Committee on Immunization Practices. MMWR Morb
Mortal Wkly Rep. 2016;65:1405-1408. https://doi.org/10.15585/
mmwr.mm6549as.

. Markowitz LE, Dunne EF, Saraiya M, et al. Quadrivalent human

papillomavirus vaccine: recommendations of the Advisory Commit-
tee on Immunization Practices (ACIP). MMWR Recomm Rep.
2007;56:1-24.. Available at: https://www.cdc.gov/mmwr/preview/
mmwrhtml/rr5602al.htm. Accessed 30 September 2021.

. Dunne EF, Markowitz LE, Chesson HW, et al. Recommendations

on the use of quadrivalent human papillomavirus vaccine in males
— Advisory Committee on Immunization Practices (ACIP), 2011.
MMWR Morb Mortal Wkly Rep. 2011;60:1705-1708.. Available at:
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6050a3.htm .
Accessed 30 September 2021.

. O’Leary ST, Nyquist A-C. Why AAP recommends initiating HPV

vaccination as early as age 9. AAP News 2019.. Available at:
https://www.aappublications.org/news/2019/10/04/hpv100419. Pub-
lished 2019. Accessed July 26, 2021.

. Saslow D, Andrews KS, Manassaram-Baptiste D, et al. Human pap-

illomavirus vaccination 2020 guideline update: American Cancer
Society guideline adaptation. CA Cancer J Clin. 2020;70:274-280.
https://doi.org/10.3322/CAAC.21616.

. Elam-Evans LD, Yankey D, Singleton JA, et al. National, regional,

state, and selected local area vaccination coverage among adolescents
aged 13—17 years — United States, 2019. MMWR Morb Mortal Wkly
Rep.2020;69:1109-1116. https://doi.org/10.15585/mmwr.mm6933al.

. Senkomago V, Henley SJ, Thomas CC, et al. Human papillomavirus

—attributable cancers — United States, 2012—2016. MMWR Morb
Mortal Wkly Rep. 2019;68:724-728. https://doi.org/10.15585/
mmwr.mm6833a3.

. Biancarelli DL, Drainoni ML, Perkins RB. Provider experience rec-

ommending HPV vaccination before age 11 years. J Pediatr.
2020;217:92-97. https://doi.org/10.1016/j.jpeds.2019.10.025.

. Goleman MJ, Dolce M, Morack J. Quality improvement initia-

tive to improve human papillomavirus vaccine initiation at
9 years of age. Acad Pediatr. 2018;18:769-775. https://doi.org/
10.1016/j.acap.2018.05.005.

St. Sauver JL, Rutten LJF, Ebbert JO, et al. Younger age at initiation
of the human papillomavirus (HPV) vaccination series is associated
with higher rates of on-time completion. Prev Med. 2016;89:327—
333. https://doi.org/10.1016/j.ypmed.2016.02.039.

Perkins RB, Legler A, Jansen E, et al. Improving HPV vaccination
rates: a stepped-wedge randomized trial. Pediatrics. 2020;146:
€20192737. https://doi.org/10.1542/peds.2019-2737.

The American Association for Public Opinion Research. Standard
Definitions: Final Dispositions of Case Codes and Outcome Rates

for Surveys. 9th ed. AAPOR; 2016.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

AcaDEMIC PEDIATRICS

Gilkey MB, Malo TL, Shah PD, et al. Quality of physician com-
munication about human papillomavirus vaccine: findings from
a national survey. Cancer Epidemiol Biomarkers Prev.
2015;24:1673-1679.  https://doi.org/10.1158/1055-9965.EPI-15-
0326.

Perkins RB, Clark JA, Apte G, et al. Missed opportunities for HPV
vaccination in adolescent girls: a qualitative study. Pediatrics.
2014;134:e666—e674. https://doi.org/10.1542/peds.2014-0442.
Henrikson NB, Tuzzio L, Gilkey MB, et al. “You’re never really off
time”: Healthcare providers’ interpretations of optimal timing for
HPV vaccination. Prev Med Rep. 2016;4:94-97. https://doi.org/
10.1016/j.pmedr.2016.05.002.

Gilkey MB, McRee A-L. Provider communication about HPV vacci-
nation: a systematic review. Hum Vaccin Immunother. 2016;12:1454—
1468. https://doi.org/10.1080/21645515.2015.1129090.

Allison MA, Hurley LP, Markowitz L, et al. Primary care phys-
icians’ perspectives about HPV vaccine. Pediatrics. 2016;137:
€20152488. https://doi.org/10.1542/peds.2015-2488.

Daley MF, Crane LA, Markowitz LE, et al. Human papillomavirus
vaccination practices: a survey of US physicians 18 months after
licensure. Pediatrics. 2010;126:425-433. https://doi.org/10.1542/
peds.2009-3500.

Vadaparampil ST, Kahn JA, Salmon D, et al. Missed clinical oppor-
tunities: provider recommendations for HPV vaccination for 11-12
year old girls are limited. Vaccine. 2011;29:8634-8641. https://doi.
org/10.1016/j.vaccine.2011.09.006.

Bynum SA, Staras SA, Malo TL, et al. Factors associated with Med-
icaid providers’ recommendation of the HPV vaccine to low-income
adolescent girls. J Adolesc Heal. 2014;54:190-196. https://doi.org/
10.1016/j.jadohealth.2013.08.006.

Fiks AG, Grundmeier RW, Mayne S, et al. Effectiveness of
decision support for families, clinicians, or both on HPV vac-
cine receipt. Pediatrics. 2013;131:1114-1124. https://doi.org/
10.1542/peds.2012-3122.

Brewer NT, Hall ME, Malo TL, et al. Announcements versus con-
versations to improve HPV vaccination coverage: a randomized
trial.  Pediatrics. 2017;139:e20161764. https://doi.org/10.1542/
peds.2016-1764.

Dempsey AF, Pyrznawoski J, Lockhart S, et al. Effect of a health
care professional communication training intervention on adolescent
human papillomavirus vaccination: a cluster randomized clinical
trial. JAMA Pediatr. 2018;172:e180016. https://doi.org/10.1001/
jamapediatrics.2018.0016.

Szilagyi PG, Humiston SG, Stephens-Shields AJ, et al. Effect of
training pediatric clinicians in human papillomavirus communica-
tion strategies on human papillomavirus vaccination rates: a cluster
randomized clinical trial. JAMA Pediatr. 2021. https://doi.org/
10.1001/jamapediatrics.2021.0766.

Rodriguez SA, Mullen PD, Lopez DM, et al. Factors associated with
adolescent HPV vaccination in the U.S.: a systematic review of
reviews and multilevel framework to inform intervention develop-
ment. Prev Med (Baltim). 2020;131:105968. https://doi.org/10.1016/
j-ypmed.2019.105968.

Oh NL, Biddell CB, Rhodes BE, et al. Provider communication
and HPV vaccine uptake: a meta-analysis and systematic
review. Prev Med. 2021;148:106554. https://doi.org/10.1016/].
ypmed.2021.106554.


https://doi.org/10.15585/mmwr.mm6549a5
https://doi.org/10.15585/mmwr.mm6549a5
https://www.cdc.gov/mmwr/preview/mmwrhtml/rr5602a1.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/rr5602a1.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6050a3.htm
https://www.aappublications.org/news/2019/10/04/hpv100419
https://doi.org/10.3322/CAAC.21616
https://doi.org/10.15585/mmwr.mm6933a1
https://doi.org/10.15585/mmwr.mm6833a3
https://doi.org/10.15585/mmwr.mm6833a3
https://doi.org/10.1016/j.jpeds.2019.10.025
https://doi.org/10.1016/j.acap.2018.05.005
https://doi.org/10.1016/j.acap.2018.05.005
https://doi.org/10.1016/j.ypmed.2016.02.039
https://doi.org/10.1542/peds.2019-2737
http://refhub.elsevier.com/S1876-2859(22)00009-2/sbref0012
http://refhub.elsevier.com/S1876-2859(22)00009-2/sbref0012
http://refhub.elsevier.com/S1876-2859(22)00009-2/sbref0012
https://doi.org/10.1158/1055-9965.EPI-15-0326
https://doi.org/10.1158/1055-9965.EPI-15-0326
https://doi.org/10.1542/peds.2014-0442
https://doi.org/10.1016/j.pmedr.2016.05.002
https://doi.org/10.1016/j.pmedr.2016.05.002
https://doi.org/10.1080/21645515.2015.1129090
https://doi.org/10.1542/peds.2015-2488
https://doi.org/10.1542/peds.2009-3500
https://doi.org/10.1542/peds.2009-3500
https://doi.org/10.1016/j.vaccine.2011.09.006
https://doi.org/10.1016/j.vaccine.2011.09.006
https://doi.org/10.1016/j.jadohealth.2013.08.006
https://doi.org/10.1016/j.jadohealth.2013.08.006
https://doi.org/10.1542/peds.2012-3122
https://doi.org/10.1542/peds.2012-3122
https://doi.org/10.1542/peds.2016-1764
https://doi.org/10.1542/peds.2016-1764
https://doi.org/10.1001/jamapediatrics.2018.0016
https://doi.org/10.1001/jamapediatrics.2018.0016
https://doi.org/10.1001/jamapediatrics.2021.0766
https://doi.org/10.1001/jamapediatrics.2021.0766
https://doi.org/10.1016/j.ypmed.2019.105968
https://doi.org/10.1016/j.ypmed.2019.105968
https://doi.org/10.1016/j.ypmed.2021.106554
https://doi.org/10.1016/j.ypmed.2021.106554

	Recommending Human Papillomavirus Vaccination at Age 9: A National Survey of Primary Care Professionals
	Methods
	Participants and Procedures
	Measures
	Statistical Analysis

	Results
	Sample Characteristics
	Recommendation Timing
	Willingness to Recommend at Age 9
	Perceived Advantages and Disadvantages of Recommending HPV Vaccination at Age 9

	Discussion
	Conclusion
	Acknowledgments
	References


