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ABSTRACT

It is unclear how the COVID-19 pandemic impacted human papillomavirus (HPV) vaccine uptake and
which sociodemographic groups may have been most impacted. We aimed to assess differences in
HPV vaccine uptake (initiation and completion) before and during the pandemic in the United
States. We conducted a cross-sectional study using data from the 2019 to 2020 National
Immunization Surveys - Teen (NIS-Teen), comparing vaccine initiation and completion rates in
2019 vs. 2020, based on confirmed reports by a healthcare provider. Weighted logistic regression
analysis estimated odds of vaccine initiation and completion for both adolescent and parental
characteristics. There were 18,788 adolescents in 2019 and 20,162 in 2020. There was 3.6% increase
in HPV vaccine initiation (71.5% vs. 75.1%) and a 4.4% in completion (54.2% vs. 58.6%) rates from
2019 to 2020. In 2020, Non-Hispanic White teens were significantly less likely to initiate (aOR =0.62,
95% Cl: 0.49, 0.79) and complete (aOR=0.71, 95% Cl: 0.58, 0.86) vaccine uptake compared with non-
Hispanic Black teens. Additionally, teens who lived above the poverty line were also less likely to
initiate HPV vaccination (aOR =0.63, 95% Cl: 0.49, 0.80) or complete them (aOR=0.73, 95% Cl: 0.60,
0.90), compared to those who lived below the poverty line. During the COVID-19 pandemic in 2020,
some historically advantaged socioeconomic groups such as those living above the poverty line
were less likely to receive HPV vaccine. The impact of the pandemic on HPV vaccine uptake may
transcend traditional access to care factors.
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Introduction . . . .
HPV vaccine uptake may be influenced by social determinants

There is an estimated 13 million new cases of human papillo-
mavirus (HPV) infection in the United States yearly." Its high-
risk types (especially HPV 16 and 18) are associated with
oropharyngeal and anogenital cancers,” and oropharyngeal can-
cer has, in the last decade, surpassed cervical cancer as the
leading HPV-associated cancer.”* Currently recommended gen-
der-neutral HPV vaccine schedule is a two- or three-dose series
based on the age of series initiation.” Young children who initiate
vaccine uptake between 11 and 14 years old are eligible for the
two-dose series; at age 15 or older, the three-dose series is
recommended.’

HPYV vaccination is a national imperative. The Healthy People
initiative had the goal of 80% HPV vaccine completion rate
among adolescents aged 13-15y in 2020.” Data show that in
2020 initiation was at 75%, and only 59% had completed the
recommended number of doses.® Prior to the COVID-19 pan-
demic, known barriers to HPV vaccination included cost, safety
concerns, lack of provider recommendation, and scheduling
difficulties.” "' Additionally, previous studies indicate that

of health factors, including income and poverty levels, which are
also associated with access to care.'>'* Given that the pandemic
has had a profound effect on access to health care in general,
exacerbated existing health equity concerns and vaccine
hesitancy,'*"'® and disrupted vaccine delivery, schedule and
completion,'”'® it is critical to understand any pandemic-
related impacts on the already suboptimal HPV vaccination rate.

In March 2020, the Centers for Disease Control and
Prevention (CDC) adopted and mandated a stay-at-home
order across the United States as a community mitigation
strategy to curb COVID-19 spread.”” This mandate directly
contributed to the sharp decline reported in ordering and
administering routine vaccines early in the pandemic, com-
pared to 2018 and 2019.>%*' There was a decrease in rate of
vaccine doses administered for HPV (24%), Tdap (21.8%) and
meningococcus (20.8%), suggesting a decrease in vaccine
uptake in general among teens during the COVID pandemic
compared to 2019.%* Paradoxically, however, the latest CDC
report showed a slight increase in HPV vaccine rates for
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adolescents aged 13-17 during the first year of the COVID
pandemic (2020).® While the pandemic exposed the impact of
socioeconomic and sociodemographic factors on healthcare
access, it is unknown whether there were underlying socio-
demographic differences in uptake during the pandemic. We
hypothesized that the rate of HPV vaccine uptake will decrease
disproportionately among racial/ethnic minority groups and
individuals with lower socioeconomic status during the pan-
demic. To test our hypothesis, we assessed differences in pro-
vider-reported HPV vaccine uptake in 2019—before the
pandemic - compared with that in 2020, the first year of the
pandemic.

Methods
Data source and study sample

We used data from the National Immunization Survey—Teen
(NIS-Teen) for the years 2019 and 2020. The NIS-Teen is
conducted by the CDC’s National Center for Immunization
and Respiratory Diseases. It is a yearly, multi-staged, probabil-
istic cross-sectional sampling of adolescents aged 13-17y
across all 50 states and the District of Columbia, combining
random-digit-dial of parents/guardians, and mail-in survey to
all vaccination providers. The data is a freely available dataset
and is approved for public use by the CDC’s Institutional
Review Board. Each participant in the NIS-Teen dataset has
a weight assigned to allow estimates from the reported teens to
be grouped to attain population estimates that reflect adoles-
cents in the overall population. Weight adjustment is used to
account for non-resolution of telephone numbers and screener
non-response, interview non-response and for the non-
selected teens for households with more than one teen, since
only one teen is randomly selected per household for the inter-
view as well as adjustments for provider non-response and
other sources of bias.”’

Measures

The outcome of interest was HPV vaccine uptake, measured by
estimating HPV vaccine initiation and completion. Initiation
and completion were assessed with the question “How many
HPYV shots did [teen name] ever receive?” HPV vaccine initia-
tion was defined as receipt of at least one dose of the vaccine,
confirmed by healthcare provider’s questionnaires.
Completion was defined as the receipt of at least two doses (if
the adolescent received the first dose before age 15) or three
doses (if the adolescent was at least 15 years old and the time-
frame between the first and second doses was at least 5 months
and 4 d).

Independent variables included sociodemographic char-
acteristics of adolescent and parent/guardian, based on
prior literature investigating social determinant of health
domains related to HPV vaccine uptake.'*'*** Adolescent
characteristics were age in years (13, 14, 15, 16, 17); sex
(female, male); race and ethnicity (non-Hispanic white,
non-Hispanic black, Hispanic, or non-Hispanic other);
geographic region (Northeast, Midwest, South and West);
and poverty level (recorded as “above poverty >$75,000”

and “below poverty < $75,000,” which is based on the
United States’ Census family poverty levels). Parent/guar-
dian characteristics were mother’s age in years (<34, 35 to
44, or =45); mother’s marital status (married or not mar-
ried); mother’s education (high school or less, some col-
lege, or college graduate); number of children <18y of age
living in the household (one, two to three, or four or
more) and number of doctor visits (four or more, two to
three, one, none). As have been reported in the previous
literature, our analyses included parent/guardian charac-
teristics as they are the primary decision makers for their
children.>>®

Statistical analyses

We described the characteristics of study sample using propor-
tions. Next, we used weighted multivariable logistic regression
models using listwise deletion to estimate associations between
adolescent/parent characteristics and the odds of provider-
reported initiation and completion of HPV vaccination, strati-
fied by year. Odds ratios and 95% confidence intervals (CI)
were reported for all variables. Analyses were weighted to
account for the complex survey design used by the NIS-Teen.
Statistical tests were two-tailed, and 95% CIs not including the
null value were considered statistically significant. All analyses
were performed using R version 4.0.2 and SAS version 9.4 (SAS
Institute Inc).

Results

We summarized the characteristics of our study sample for
2019 and 2020; distribution of adolescent and parent/guardian
characteristics were similar in both years, including age, sex,
race/ethnicity, poverty level, provider recommendation status,
and mother’s marital status (Table 1). In 2020, the prevalence
of provider-reported HPV vaccine initiation among teens was
75.1%, which was 3.6% higher than those who initiated HPV
vaccine in 2019 (71.5%). There was a rise of 4.4% in HPV
vaccine completion from 2019 (54.2%) to 2020 (58.6%).
Figures 1 and 2 show the regression analysis examining the
association between adolescent and parent characteristics, and
HPV vaccination uptake. There was no significant association
between sex and vaccination completion in 2019; however, in
2020, adolescent males were 18% less likely to complete the
HPV vaccine series than were females (aOR = 0.82, 95% CI:
0.73, 0.92). Race/ethnicity was also not significantly associated
with vaccination uptake in 2019; however, in 2020, non-
Hispanic White adolescents were significantly less likely to
initiate (aOR =0.62, 95% CI: 0.49, 0.79) and complete (aOR
=0.71, 95% CI: 0.58, 0.86) the HPV vaccine series, compared to
non-Hispanic Blacks. In 2019, there was no statistically signifi-
cant difference in HPV vaccine initiation based on poverty
level; however, adolescents living above the poverty line were
less likely to complete the vaccine series (aOR =0.72, 95% CI =
0.57, 0.92). In contrast, in 2020, poverty line status was asso-
ciated with both initiation and completion; adolescents who
lived above the poverty line were significantly less likely to
initiate (aOR =0.63, 95% CI: 0.49, 0.80) or complete vaccine
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Table 1. Characteristics of adolescents aged 13-17 y who initiated or completed HPV
vaccination for the years 2019 and 2020, National Immunization Survey Teen (NIS-

Teen).

Frequency (weighted percent)

2019 (n = 18788)

2020 (n = 20162)

Provider Initiation
Yes
No
Completion/Up to date
Yes
No
Age

17
Gender
Female
Male
Race/ethnicity
Non-Hispanic White
Non-Hispanic Black
Hispanic
Non-Hispanic Other
Poverty
Above Poverty
Below Poverty
Geographic Region
Northeast
Midwest
South
West

Provider Recommendation

Yes
No
Number of Doctor Visits
>4
2-3
1
None
Mother's age
<34
35-44
>45
Mother’s Marital Status
Married
Not Married
Mother’s Education
College Grad
Some College Degree
High School Grad
Less than High School
Children in the House
One
2-3
>4

13436 (71.5)

15168 (75.1)

5352 (28.5) 4994 (24.9)
10409 (54.2) 12114 (58.6)
8379 (45.8) 8048 (41.4)
3927 (18.9) 4276 (20.2)
4007 (21.3) 4173 (20.1)
3753 (21.0) 3998 (20.3)
3753 (19.4) 4027 (20.6)
3348 (19.4) 3688 (18.9)
8916 (49.0) 9575 (49.0)
9872 (51.0) 10587 (51.0)
11883 (52.0) 12584 (50.0)
1365 (13.7) 1667 (13.1)
3466 (24.7) 3410 (25.0)
2074 (9.6) 2501 (11.8)
15325 (80.6) 16603 (80.4)
2803 (19.4) 2848 (19.6)
3597 (16.0) 4020 (15.8)
3985 (21.2) 4508 (21.1)
7057 (38.8) 7189 (39.0)
4149 (24.0) 4445 (24.1)
14054 (79.6) 15418 (81.4)
3280 (20.4) 3115 (18.6)
4123 (19.6) 3808 (16.3)
6978 (36.3) 7159 (33.6)
5281 (30.0) 6213 (33.1)
2252 (14.1) 2811 (17.0)
1286 (7.7) 1338 (7.3)
8097 (44.7) 8592 (43.7)
9405 (47.6) 10232 (49.0)
13195 (62.7) 13991 (62.4)
5593 (37.3) 6171 (37.6)
9409 (43.1) 10228 (42.3)
4921 (23.6) 5187 (24.0)
2680 (21.8) 3058 (21.3)
1778 (11.5) 1689 (12.4)
6869 (32.6) 7490 (33.3)
9795 (54.4) 10611 (55.0)
2124 (13.0) 2061 (11.7)

series (aOR =0.73, 95% CI=0.60, 0.89). Adolescents in the
South were less likely to initiate and complete vaccine series
compared to those in the Northeast for both 2019 and 2020; the
same was true for adolescents without any doctor’s visits the
prior 12 months, compared to those who had >4 visits.
Whereas there were no differences in HPV initiation and
completion based on mother’s education status in 2019, in
2020, compared to adolescents with mothers without any
high school diploma, those whose mothers who had high
school diploma (aOR =0.57, 95% CI: 0.39, 0.84) or a college
degree or higher (aOR=0.67, 95% CI: 0.46, 0.98) were

significantly less likely to initiate HPV vaccine uptake. They
were also less likely to complete the series in 2020.

Discussion

The objective of the present study was to examine the
difference in sociodemographic and socioeconomic factors
affecting HPV vaccine uptake before (year 2019) and during
the first year of the COVID pandemic (year 2020). We
found that while there was a slight increase in overall
initiation and completion rates, certain populations were
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Age 1.05 (1.12, 1.00) 1.11(1.17, 1.06)
Mothers Age

35-44 years 0.55 (0.77, 0.40) 1.09 (1.42, 0.83)

>=45 years 0.59 (0.83, 0.42) 1.14 (1.52, 0.86)
Race and ethnicity

NH White 0.84 (1.10, 0.65) 0.62 (0.79, 0.49)

Hispanic 1.16 (1.64, 0.82) 1.04 (1.38,0.78)

NH Other 1.15 (1.62, 0.82) 0.89 (1.18, 0.67)
Sex: Male 0.91 (1.06, 0.78) 0.91 (1.04, 0.80)
Marital status: Not Married 1.39 (1.66, 1.16) 1.12 (1.31, 0.96)
Region

Midwest 0.93 (1.12, 0.77) 0.89 (1.07, 0.74)

South 0.80 (0.96, 0.67) 0.71 (0.85, 0.60)

West 1.04 (1.38, 0.79) 0.84 (1.05, 0.68)
Education

College Grad 0.81(1.17, 0.56) 0.67 (0.98, 0.46)

Some College Degree

High School Grad
SES: Above Poverty
Number of children

0.66 (0.97, 0.45)
0.71 (1.07, 0.47)
0.83(1.10, 0.63)

0.52 (0.76, 0.36)
0.57 (0.84, 0.39)
0.63 (0.80, 0.49)

2-3 children 0.91(1.08, 0.77) 1.03 (1.21, 0.88)

>=4 children 0.79 (1.01, 0.62) 0.82 (1.05, 0.64)
Number of Doc visits

No doc visits 0.72 (0.94, 0.55) 0.69 (0.87, 0.55)

1 doc visit 0.95 (1.16, 0.77) 0.94 (1.13,0.78)

2-3 doc visits 1.01(1.22,0.84) 1.03 (1.23, 0.86)

No Provider Recommendation

0.26 (0.31,0.21)

0.25(0.29, 0.21)
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Figure 1. Factors associated with human papillomavirus vaccine initiation, 2019 and 2020 NIS-Teen. Second column represents odds ratios (95% Cl) for 2019 and third
column odds ratios (95% Cl) for 2020. The round symbol is the point estimate for 2019, and the square symbol is the point estimate for 2020. NH = Non-Hispanic; NIS =

National Immunization Survey.

Age 1.16 (1.22, 1.10) 1.20 (1.25, 1.15)
Mothers Age

35-44 years 0.62 (0.84, 0.45) 0.98 (1.23, 0.78)

>=45 years 0.65 (0.90, 0.47) 1.11 (1.42, 0.86)
Race and ethnicity

NH White 0.89 (1.14, 0.70) 0.71 (0.86, 0.58)

Hispanic 1.21 (1.65, 0.90) 1.17 (1.48, 0.92)

NH Other 1.18 (1.60, 0.87) 0.92 (1.17,0.72)
Sex: Male 0.88 (1.00, 0.76) 0.82 (0.92, 0.73)
Marital status: Not Married 1.08 (1.28, 0.91) 1.03 (1.18, 0.90)
Region

Midwest 0.85 (1.00, 0.72) 0.79 (0.92, 0.67)

South 0.75 (0.88, 0.64) 0.61(0.71, 0.52)

West 0.85 (1.09, 0.66) 0.72 (0.87, 0.59)
Education

College Grad 1.01 (1.37, 0.75) 0.87 (1.18, 0.64)

Some College Degree

High School Grad
SES: Above Poverty
Number of children

0.91(1.24, 0.67)
0.77 (1.07, 0.55)
0.72 (0.92, 0.57)

0.65 (0.88, 0.48)
0.69 (0.94, 0.51)
0.73 (0.89, 0.60)

2-3 children 1.02 (1.20, 0.87) 1.01(1.15, 0.88)

>=4 children 0.86 (1.12, 0.66) 0.86 (1.06, 0.69)
Number of Doc visits

No doc visits 0.66 (0.85, 0.51) 0.62 (0.76, 0.50)

1 doc visit 0.95 (1.14, 0.79) 0.91(1.07,0.77)

2-3 doc visits 0.98 (1.16, 0.82) 1.04 (1.23, 0.89)

No Provider Recommendation

0.30 (0.36, 0.25)

0.28 (0.33, 0.24)
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Figure 2. Factors associated with human papillomavirus vaccine completion, 2019 and 2020 NIS-Teen. Second column represents odds ratios (95% Cl) for 2019 and third
column odds ratios (95% Cl) for 2020. The round symbol is the point estimate for 2019, and the square symbol is the point estimate for 2020. NH = Non-Hispanic; NIS =

National Immunization Survey.

less likely to initiate and complete the HPV vaccination
series in 2020 compared to the prior year. We postulate
that the COVID-19 pandemic may have driven some of the
sociodemographic and socioeconomic patterns seen in our
findings. We hypothesized a priori that rate of HPV vaccine
uptake will decrease during the pandemic among indivi-
duals of lower sociodemographic status and predicted that
factors such as living below poverty would adversely impact
access to HPV vaccine in 2020. Strikingly, however, our
results showed that historically advantaged socioeconomic
groups were less likely to initiate and complete the HPV
vaccination series in 2020; a pattern not observed in 2019.
We found that non-Hispanic white adolescents were less
likely to initiate and complete the series compared with

non-Hispanic Black adolescents in 2020, as were adoles-
cents living above the poverty line, compared to those
living below the poverty line. Interestingly, both subgroups
had no statistically significant difference in vaccination
uptake in 2019. Below, we provided some plausible expla-
nations for our findings.

Evidence suggests that during the COVID-19 pandemic,
individuals of higher socioeconomic status had greater capacity
to socially distance, stay at home and receive health care while
at home, due to factors including financial security and tele-
health availability.?>?° Unfortunately, some individuals of
lower social status and including racial and ethnic minorities,
had to continue in-person jobs, use crowded and less socially
distant means of transportation, and were less likely to afford



or have access to broadband internet or use telehealth
services.”' Especially before the availability of the COVID
vaccine, about one in every three adults in the United States
delayed care for preventive services due to COVID-19 related
concerns.’” Also, many parents were concerned about unne-
cessarily exposing their otherwise healthy children to COVID-
19 either from the doctor’s office or other medical facility.*>>*
This fear of exposure to COVID-19 may partially explain the
spike in utilization of telehealth during the COVID-19 pan-
demic, especially for routine, preventive and primary care
services.”> This deference to telehealth for routine care may
have inadvertently impacted HPV vaccination, and since indi-
viduals of higher socioeconomic status were more likely to use
telehealth,’®>” this might explain the decrease in HPV vaccine
uptake seen in this population.

Socioeconomic status and choice of health care (telehealth
vs. in-person visits) may also partially explain the finding that
mothers of adolescents with the least educational level were
more likely to have increased HPV vaccine uptake in 2020.
This was particularly interesting, given that there was largely
no difference in HPV uptake and mother’s education pre-
pandemic. It has long been established that there is an
association between higher education and income, and that
the majority of children in low-income families may have
parents without any college education.’® Before and during
the first year of the pandemic, there was an established associa-
tion between education levels, income levels, and use of tele-
health visit, especially video telehealth visits.>?40 Possibly,
mothers with higher levels of education also had higher
incomes, increasing the odds of obeying stay-at-home orders
and access to telehealth services during the pandemic as
opposed to in-person visits, which is a requirement for HPV
vaccine administration.

The present analysis also found that provider recommen-
dation was significantly associated with increased odds of
vaccine initiation and completion. This pattern was evident
for both initiation and completion before and during the
first year of COVID-19 pandemic. Provider recommendation
has been reported to be robustly associated with HPV vac-
cine uptake prior to the pandemic,*"** and the present
analysis found that during the pandemic, it remained the
strongest predictor of vaccine uptake of the measured vari-
ables. It is important to note that despite health insurance
status not being a covariate adjusted for in the present study,
the fact that many Southern states have not expanded
Medicaid may have impacted HPV vaccine uptake for teens
publicly insured both before and during the pandemic.*’
Based on a recent report by the Kaiser Family Foundation,
there was an increase in Medicaid enrollment during the
pandemic, which provided many low-income families with
insurance coverage, which might have increased opportu-
nities to receive the HPV vaccine among individuals with
low income.** The decrease in rate of uptake among indivi-
duals with zero visits might suggest an overall decrease in
the number of individuals seeking routine preventive care,
which would diminish the opportunities for clinicians to
make vaccine recommendations. This highlights why it
remains critical that clinical appointments are seen as oppor-
tunities to increase vaccine uptake.*
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COVID-19 might have also influenced differences in HPV
vaccination completion based on sex. In 2020, males were
significantly less likely to complete the HPV vaccine series
than were females; while there was no significant association
between sex and vaccination completion in 2019. Due to the
virus’ association with cervical cancer, HPV research and
awareness has historically centered around women,***® and
the recommendation of the vaccine for males happened 5
y after the vaccine was approved for use in women.*” These
factors may feed into the public’s perception of HPV as
a “woman’s disease,” which does not require male
vaccination.* We speculate that during COVID-19, the
added impetus to stay home and avoid unnecessary appoint-
ments might have exacerbated the already low male vaccina-
tion rate and dissuaded males from completing their the dose
series.

Finally, it is notable that the Southern region had sig-
nificantly low vaccine initiation and completion compared
to the Northeast, which remained consistent both before
and during the pandemic. This speaks to an enduring
pattern that transcends COVID-19; the South region has
historically been associated with vaccine hesitancy and con-
cordantly has an especially low HPV vaccination rate.”
While we cannot ascertain the impact of COVID-19 on
our results, we note that both HPV initiation and comple-
tion rates in the Southern region decreased from 2019 to
2020. Future studies are needed to establish whether the
pandemic exacerbated the already poor vaccination rate in
the region.

Public health implications

While there was an increase in HPV vaccination uptake
from 2019 to 2020, consistent with increases in prior years,
the present study provides evidence of disparity in uptake
among sociodemographic groups that are historically
advantaged with regard to access to care. Although the
HPV vaccine is safe and over 135 million doses have been
administered since 2006,'° it is not mandated in the United
States, bar a few states.”’ Additionally, the HPV vaccine is
recommended for 11- to 12-year olds who typically do not
make health decisions without their parents/guardians, and
this makes parental choice and perception critical to vac-
cine uptake. While HPV vaccine safety has driven skepti-
cism regarding uptake in the last few years,'' both COVID-
19 and COVID-19 vaccines have sparked remarkable skep-
ticism about health care in general in the United States, and
there seems to be differences in COVID-19 vaccination
based on race and ethnicity.”>>®> The decrease in HPV
vaccine uptake among White teens and educated indivi-
duals during the pandemic seen in this study may be the
reflection of the broader vaccine hesitancy that has been
seen in the last few years in our society. It follows that
a vaccine-skeptical parent when given a choice might be
more likely to make the decision to skip HPV vaccine
uptake, especially when it is a recommendation rather
than a requirement.”*> As our findings allude to, there
may be other behavioral factors that transcend traditional
health equity and access issues in the United States that
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might impact HPV vaccine uptake. This highlights the
complex social and behavioral factors associated with vac-
cine acceptance, beyond the science of vaccine safety and
its importance in cancer prevention. It is therefore critical
that vaccine uptake interventions focus on these complex
issues to be successful.

Strengths and limitations

This study was not without limitations. First, the data
procured were only from 2019 to 2020; while this could
describe differences between the 2 y of the study, further
investigation would be necessary to assess whether the
findings represent changes in previously enduring patterns
(such as before 2019 and in the latter part of the COVID-
19 pandemic). Second, the cross-sectional nature of our
data did not allow us to assess for causation, so our results
only describe associations based on two time periods.
Third, our study included data for only the first year of
the pandemic, and that this may not be enough to reflect
the true effect of the COVID pandemic on HPV vaccine
uptake among the different sociodemographic groups.
Further studies examining future time frames will shed
important light on whether the pandemic at large impacted
HPV vaccine uptake long term. Fourth, it is important to
note that routine HPV vaccination is recommended for 11-
and 12-year olds and could start as early as 9years old,
whereas data used for this study were for teens aged 13-17
y, a catch-up age group. Thus, our findings may not be
generalizable to HPV vaccine uptake in general and are not
necessarily representative of 11- to 12-year olds across the
United States who are routinely offered the vaccine based
on recommendations. Fifth, since the study examined both
initiation and completion, there would likely be spillover
for completion in 2020 for those who started the vaccine
series in latter 2019, before the pandemic.

Notwithstanding these limitations, the present study
sheds light on COVID-19 as a potential barrier to HPV
vaccination. The understanding of how the pandemic has
affected HPV vaccination could aid providers in the selec-
tion of particularly at-risk populations to target when
encouraging vaccine compliance. Overcoming the obstacles
impeding HPV vaccination uptake will in the long-term
impact HPV-associated cancers, so it is critical to continue
encouraging vaccine uptake.

Conclusion

The present analysis suggests that while HPV vaccine uptake
continued to increase during the first year of the COVID-19
pandemic in 2020, historically advantaged sociodemographic
groups, including non-Hispanic white individuals and indivi-
duals living above the poverty line, had significantly decreased
odds for HPV vaccine uptake. As these groups typically have
better healthcare access, additional insight is needed to under-
stand whether the sociodemographic differences in uptake seen
in this study were driven by parental choice or other factors
unexplained by our study.
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