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ABSTRACT

new HPV infections and the develop-
ment of HPV-associated diseases. The

Background: Human papillomavirus (HPV) is a recognized cause of cancer in both males and

females. HPV vaccination prevents development of HPV-associated diseases.

Methods: Wisconsin HPV vaccination rates (2016-2019) were obtained from the Wisconsin
Immunization Registry. Data was stratified by age, sex, Medicaid status, race/ethnicity, and ZIP
code. Wisconsin vaccination rates were compared with national trends using data from the

2016, 2018, and 2019 National Immunization Survey-Teen.

Results: Wisconsin HPV vaccination rates remain consistently below national averages. HPV
vaccination rates are improving—especially among males; however, vaccine coverage at the
recommended age of 11-12 remains low. Rates of vaccine uptake differ by race/ethnicity, rurality/

urbanicity, and Medicaid status.

Conclusion: Further initiatives are needed to increase awareness and acceptance of HPV vac-

cination for cancer prevention throughout Wisconsin.

BACKGROUND

Persistent infection with high-risk human papillomavirus
(HPV) genotypes is associated with cancer in men and women,
including cervical, oropharyngeal, anal, vaginal, vulvar, and
penile cancers.! Approximately 34,800 HPV-attributable can-
cers are diagnosed annually in the United States, with 600

reported each year in Wisconsin.2 The HPV vaccine prevents
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Advisory Committee on Immunization
Practices (ACIP) recommends all individ-
uals receive the HPV vaccine at 11 or 12
years of age.? Vaccination can be given at
age 9, and catch-up vaccination is recom-
mended for all individuals not adequately
vaccinated through age 26.3 In adults ages
27-45, shared clinical decision-making is
recommended to determine which indi-
viduals may benefit.3 There is limited
research comparing national HPV vac-
cination trends to those in Wisconsin.
Here, we have identified and summa-
rized national and statewide immuniza-
tion rates from 2016 through 2019 and
demographic variables that may result in

differences in HPV vaccine initiation and completion.

METHODS
State and county-level HPV vaccination initiation and com-
pletion data was obtained from the Wisconsin Immunization
Registry (WIR), a robust immunization information system.
Data were stratified by sex at birth, age group (11-12 vs 13-17
years of age), Medicaid status (ever vs never), racial/ethnic
group, and urbanicity. Urbanicity was determined by rural-
urban commuting area (RUCA) codes by ZIP code, which clas-
sify census tracts using population density, urbanization, and
daily commuting. RUCA codes 1 through 3 were defined as
urban and 4 through 10 as rural.

Wisconsin vaccination rates were compared to data from the
2016, 2018, and 2019 National Immunization Survey-Teen

(NIS-Teen), a survey that uses a representative sample to estimate
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adolescent vaccination coverage.4 Data prior to 2016 was omitted
given the HPV vaccine schedule change in 2015, making it dif-
ficult to ascertain if the change in vaccination coverage was due

to HPV vaccine practice or the change in schedule.

RESULTS
HPV Vaccination Uptake: Wisconsin vs National Trends
Vaccine uptake at the recommended age of 11-12 from 2016
through 2019 has been slow. In 2016, 11% of Wisconsin ado-
lescents ages 11-12 completed the HPV vaccine series. The com-
pletion rate increased to 15% as of 2019. All counties reported
<30% vaccine completion rates for adolescents ages 11-12 in
2019 (Figure 1A). Despite the ACIP recommendation for HPV
vaccine initiation and completion at ages 11-12, national HPV
vaccination completion is reported for adolescents ages 13-17. As
0f 2019, Wisconsin falls short of its 80% coverage goal, and only
15 of 72 (21%) Wisconsin counties reported vaccine completion
rates of at least 50% for adolescents ages 13-17 (Figure 1B).
When comparing Wisconsin and national HPV vaccina-
tion rates, the state consistently remained below national rates
(Figure 1C). In 2016, 34.0% of Wisconsin adolescents ages
13-17 completed the HPV vaccine series compared to national
estimates of 43.4%.5 In 2019, 45.6% of Wisconsin adoles-
cents were up-to-date with the HPV vaccine series compared
to national estimates of 54.2%.6 Vaccination rates for males
remain slightly below vaccination completion rates for females.
However, HPV vaccination rates for males have improved con-
sistently from 2016 through 2019, and this gender gap is begin-
ning to close (Figure 1C).57

Differences in HPV Vaccination Rates: Rurality, Urbanicity,

and Medicaid Status

HPV vaccination initiation and completion rates vary through-
out Wisconsin. RUCA codes were used to evaluate differences in
HPV vaccination by ZIP code based on rurality and urbanicity.
Wisconsin adolescents in urban areas have statistically significant
higher HPV vaccination initiation/completion rates compared to
their rural peers (2<0.0001). In 2019, 46.8% of urban Wisconsin
adolescents (ages 13-17) completed the HPV vaccine series com-
pared to 42.7% of rural adolescents, and 60.4% of urban adoles-
cents initiated the vaccine series versus 56.1% of rural adolescents
(Figure 2A).

Similar trends are observed when reviewing national data.
The NIS-Teen measures differences in vaccination status by
rurality and urbanicity using metropolitan statistical areas
(MSA). MSA status is defined by the US Census Bureau as
having at least 1 urbanized area of at least 50,000 inhabitants.
MSAs are grouped into 3 categories: MSA principal city (mostly
urban areas), MSA non-principal city (mostly suburban areas),
and non-MSA (mostly rural areas).6 In 2016, HPV vaccine

coverage was 14.8% lower for adolescents living in a non-MSA
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Figure 1. HPV Vaccination Completion Rates
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and 6.1% lower among those living in MSA non-principal cit-
ies compared to those living in MSA principal cities.5 In 2019,
HPV vaccine coverage was 9.8% lower for adolescents living
in a non-MSA and 3.7% lower for adolescents living in MSA
non-principal cities than those living in MSA principal cities
(Figure 2B).6 As in previous years, HPV up-to-date vaccination
status continues to be lower among adolescents in a non-MSA;
however, geographic disparities were statistically significant only
for adolescents at or above the poverty level in 2019.6

HPV vaccination rates in Wisconsin vary by Medicaid status.
Wisconsin adolescents (ages 13-17) who were ever on Medicaid
have statistically significant higher rates of HPV vaccination ini-
tiation and completion compared with those who were never
on Medicaid (P<.0001) (Figure 2C). While Medicaid status
was not included in national estimates until 2017, the NIS-
Teen in previous years demonstrated that those living below the
federal poverty level had higher HPV vaccination coverage for
both males and females compared with their peers living at or
above the poverty level.> In 2019, US adolescents on Medicaid
had statistically significant higher HPV vaccination coverage
compared to those with private health insurance (4.4 and 6.0
percentage points higher for receipt of >1 dose and being up to
date, respectively).6

Differences in HPV Vaccination Rates by Race and Ethnicity

HPV vaccination rates differ by race and ethnicity. In Wisconsin,
Hispanics and non-Hispanic Blacks (ages 13-17) have higher
HPV vaccine completion rates when compared to non-Hispanic
Whites from 2016 through 2019 (Table). However, this gap is
closing. Nationwide, non-Hispanic Whites have the lowest rates
of HPV vaccine initiation and completion compared to all other
racial and ethnicity groups.>7 In both 2016 and 2019, national
HPV vaccine coverage was highest among Hispanic and Asian

adolescents, both of which were statistically significant.5-6

DISCUSSION

Despite strong evidence supporting safety of the HPV vaccine
and efficacy in cancer prevention, vaccination rates in Wisconsin
and throughout the United States remain low. Wisconsin falls
drastically short of the Healthy People goal of 80% vaccina-
tion by 2020 and the Wisconsin Cancer Plan 2020-2030 goal of
50% HPV vaccine completion.s Initiation and completion rates
at the recommended age of 11-12 remain below targets. HPV
vaccination at the recommended age is important for greater
immunogenicity, administration before the onset of sexual
activity and exposure to HPV, ability to bundle with other rou-
tine adolescent vaccines, and decreased dosing schedule (2 doses
of HPV vaccine recommended if initiated before age 15 vs 3
doses if initiated at age 15 or later).39 Barriers to HPV vaccina-
tion include limited understanding of HPV-associated diseases,

safety concerns, discomfort discussing sexual behavior, missed
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Figure 2. Vaccination Rates for Adolescents Ages 13-17
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clinical opportunities, and lack of a universal strong recommen-
dation from health care providers.” While annual improvement
in HPV vaccination initiation and completion have continued,
the impact of COVID-19 will likely have an effect on routine
vaccination uptake. Disease prevention measures, including
routine vaccines and minimizing missed opportunities, are of
utmost importance as the health care system continues to be
burdened by the pandemic.

Barriers to HPV vaccination are multifactorial. A clear rec-
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ommendation from health care provid-

€rs 1s essentlal to increase HPV vaccine Racial and Ethnic Group

Table. 2016-2019 HPV Vaccination Completion Rates in Wisconsin for Adolescents Ages 13-17 Stratified by

completion.® The prevalence of parents

Racial/Ethnic Group 2016 P value 2017 Pvalue 2018 Pvalue 2019 Pvalue
reporting receiving a recommendation F——
for adolescent HPV' vaccination varies, Hispanic 475% <0001 502% <0001  520% 00002 54.9% 0.0524
especially in rural areas.” A 2017 national Non-Hispanic Black ~ 47%2 <0001  49.2%2 <.0001 511% 02325  53.2% 0.0113
survey found that the general public is Non—l-Llspamc wiltesa4a.0% alie 50.7% o0.2%

Other 26.0%2 <.0001 28.0%2 <.0001 291%2  <.0001 31.0%2 <.0001
now moderately aware of HPV, but Unknown® 147% <0001 16.0% <0001  13.8%2 <0001 14.9%2 <0001
awareness is higher among females and Males
knowledge of noncervical HPV—related Hispanic 406% <0001 454% <0001  48.3%2 <0001 517%2 <0001

. Non-Hispanic Black  39.4%2 <.0001 43.9%2 <.0001 471%2  <.0001 50.2%% 0.0024
cancers remains low.!* Further educa- Non-Hispanic White ~ 31.8% 38.5% 437% 49.0%
tion is needed to raise awareness of other Otherb 18.9%3 <0001  21.9%3 <.0001 248% <0001 274% <.0001
HPV-associated cancers, especially as Unknown¢ 108%2 <0001  13.0%° <0001  126%° <0001 141%2 <0001

oropharyngeal cancer in males continues
to rise.!?

Initiatives to improve access to HPV

vaccination include addressing associated

AStatistically significant difference (all P< 0.05) in estimated vaccination coverage by race/ethnicity; referent
group was white, non-Hispanic adolescents.

b«Other” includes adolescents who identify as either Asian, Native American and/or Multiracial.

cUnknown= racial data not captured in the WIR.

costs. Individuals <18 years of age who
are Medicaid-eligible, uninsured, underinsured, or American
Indian/Alaska Native are eligible to receive vaccines through
the Vaccines for Children (VFC) program.” The VFC program
reduces barriers for low-income individuals. Both state- and
national-level data demonstrate that adolescents on Medicaid
have slightly higher HPV vaccination rates than those on pri-
vate insurance. Coverage of the HPV vaccine under Medicaid
and VFC programs improves access to vaccination services
and should be continued and expanded when possible.6
Socioeconomic status may be a moderating factor between
HPV vaccination and rurality. Studies suggest that adolescents
below the poverty level have higher HPV vaccination (possi-
bly due to the VFC program), and those above the poverty
level have lower HPV vaccination. More research is needed to
explore this further. It is possible that lower HPV vaccine con-
fidence in those above the poverty level may be a contributing
factor, as these individuals have adequate insurance coverage to
receive the vaccine.6

Limitations to our analysis include the use of 2 different data
sources that are not directly comparable. National trends in
HPV vaccination rates are measured for adolescents ages 13-17
rather than ages 11-12. Statewide data for the 11-12 age cohort
help demonstrate the low rates of HPV vaccination comple-
tion. A small percentage of records are missing race/ethnicity
data due to incomplete capture in the original electronic health

record or incomplete file transfer.

CONCLUSION

While HPV vaccination rates continue to improve, further
work is needed to promote HPV-attributable cancer preven-
tion in males and females. A better understanding of how HPV

vaccination coverage differs by age, race/ethnicity, rurality, and
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Medicaid status may help to further inform and identify strat-
egies for improvement. Medical providers should universally
and strongly recommend the HPV vaccine to every adolescent
ages 11-12 for optimal protection. Additionally, vaccination can
be given as young as age 9 and catch-up vaccination is recom-
mended for all individuals not adequately vaccinated through
age 26.3 Vaccination status should be assessed at every medical

encounter and offered when medically appropriate.
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