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ABSTRACT

Introduction: Cervical cancer and Human papillomavirus (HPV) affects women, men, and children of all races, ethnicities, and
backgrounds. The objective of this study is to examine the association between adolescent (13-17 years) HPV vaccination uptake
and the key factors influencing the uptake rates of HPV vaccination. Materials and Methods: The 2016 NIS-Teen data, an annual
survey conducted by the CDC to monitor vaccination uptake in the United States is used for this study. Multivariable logistic
regression model was used to estimate the relationship between various factors and HPV vaccine uptake. Results: Male adolescents
were (.26 times less likely to get the HPV vaccines; adolescents covered by private health insurance were 0.18 times less likely to
get HPV vaccines; Hispanic adolescents were 1.47 times more likely, adolescents from other races including Asians were 1.75 times
more likely to get vaccinated for HPV compared to non-Hispanic white adolescents. Adolescents from the low-income families were
1.21 times more likely to get vaccinated for HPV; adolescents from North-eastern regions of the United States were 1.62 times more
likely to get vaccinated; adolescents who were not recommended for vaccination by the family physicians were 0.43 times less likely
to get HPV vaccination; adolescents who did not have any safety concerns and concerns about side effects were 3.24 times more
likely to get the HPV vaccine; adolescents from households that did have not orthodox religious beliefs were 13.67 times more likely
to get vaccinated. Conclusions: Vaccination uptake rates are low for adolescents in the US and the results of this study identified
important barriers which need to be addressed in order to improve vaccine uptake rates among the target groups which are less
likely to get vaccinated. Also, knowing the sociodemographic and community level factors associated with HPV vaccination uptake
status, health planners can better plan strategies to improve HPV vaccination in their local settings.
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Introduction their late teens and eatly 20s, are infected with HPV.?I HPV

causes more than 30,000 cases of cancer every year and more

Cervical cancer and human papillomavirus affect everyone— than 70% of US population will experience at least one HPV
women, men and children of all races and ethnicities and infection at some point.”! Infection with high-risk “oncogenic”
backgrounds. Globally, HPV infection accounts for an estimated types of human papillomavirus is the cause of 100% of cervical
530,000 cervical cancer cases (~270,000 deaths) annually, with cancers, 90% of anal cancers, 40% of vulvar and vaginal cancers,
5.2% of the worldwide cancer burden.! Human Papilloma atleast 12% of oropharyngeal cancers, and 3% of oral cancers.!

Virus (HPV) is the most common sexually transmitted infection
in the United States and about 79 million Americans, most in HPV vaccines offer a promising breakthrough to curb the global
burden of cervical cancer. The HPV vaccine protects against
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of Meningococcal vaccine and Tdap (tetanus, diphtheria and
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pertussis) vaccine among adolescents has reached healthy people
2020 goals, but HPV vaccine has not.P! A systematic review
showed that adolescents had limited awareness and knowledge of
HPV infections and vaccines, even 10 years after the vaccine had
become available and they concluded that bartiers to the uptake of
vaccine needs to be addressed.® Since 20006, the vaccine has been
approved for use in over 100 countries. Globally, the United States
was among the first countries to introduce a HPV immunization
progtam funded by the Government.”? The Advisory Committee
on Immunization Practices of the Centers for Disease Control
and Prevention (CDC) recommended the provision of HPV
vaccine (3 doses completion) for girls aged 11 or 12 years, and
for females aged 13 through 26 years who were not previously
vaccinated. ACIP expanded its recommendation in 2011 to
include boys as well into the program get the vaccination.* In
addition, Cervical Cancer Prevention Act (2016) allows parents
access to information about the HPV and the HPV vaccine
by providing educational materials to them. Despite all these
initiatives, barriers to complete access exist which may be due
to factors like moral or religious concerns about sexual activity,
cost, inaccessibility, and missed opportunities. Therefore, the
information on research related to factors influencing HPV
vaccination uptake can be used by multiple levels of Government
or other officials to plan interventions to improve uptake of HPV
vaccination performance.

Studies have shown that economic burden and barriers to care
among lower income ethnic minority or rural communities could
result in lower HPV vaccination initiation because of fewer
health resources and limited financial resources.™'” Although
various studies on many factors influencing vaccination uptake
in adolescent girls are being reported using the National
Immunization Survey — Teens (NIS-Teen) until 2012, but
there are no studies done on generalized adolescent population
including males, and the association between individual/family
level factors. In this study, we would use the recent National
level survey data on factors which influence HPV vaccination
uptake in adolescents aged between 13 and 17 years of age. The
objective of this study is to examine the association between
adolescent (13-17 years) HPV vaccination uptake and the key
factors influencing the uptake rates of HPV vaccination.

Materials and Methods

The 2016 NIS-Teen data, an annual survey conducted by the
CDC to monitor vaccination uptake in the United States is used
for this study. The NIS-Teen includes a nationally representative
sample of girls and boys aged 13 to 17 years in all 50 states and the
District of Columbia. The survey is based on random-digit dialing
of both landline and cellular telephone numbers to identify
eligible households. It includes two parts: a survey of parents or
guardians of teens 13—17 years old to collect information about
demographic and socioeconomic characteristics, and a survey
mailed to all vaccination providers whom the parents identified
and consented to verify their teen’s immunization histories. The
survey sampling procedures have been elaborated in the NIS-Teen
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teport.l'"! The 2016 NIS-Teen included 43,071 adolescents aged
13—17 years, respectively, with completed surveys in the United
States. The dependent or outcome variable for analysis is the
uptake of HPV vaccination status (i.e,. house hold reported
HPYV vaccination shots, if taken or not). The various independent
variables included in the statistical model were the main reasons
that the teen will not receive HPV vaccination shots in the next
12 months, age of the teen, census region based on true state
of residence, education level of the mother with four categories,
race/ethnicity of the teen with multi-race category, sex of the
teen, insurance status, and family income. Statistical analysis
was done using STATA/IC 15.1 version. Desctiptive data was
expressed as the percentage and categorical variables were
analyzed using Chi-square test. Multivariable logistic regression
model was used to calculate the adjusted odds ratios (AOR) and
95% Confidence Intervals of HPV vaccination uptake rates and
its association with various individual level and community level
influencing factors.

Results

Sociodemographic characteristics of the study population are
presented in Table 1. The sample consisted of around 19.56%
of adolescents in the 13-year age group, 20.15% in the 14-year
age group, 20.20% in the 15-year age group, 20.76% the 16-year
age group, and 19.32% in the 17-year age group. Totally, 52.40%
of the sample consists of male adolescents, 46.53% of the
mothers of the adolescents were college educated, and 10.38%
of the mothers were educated less than 12 years. Majority of the

Table 1: Sociodemographic characteristics of the sample

population
Characteristics Frequency (n=43,071)  Percent
Age 13 years 8,425 19.56
14 years 8,680 20.15
15 years 8,702 20.20
16 years 8,941 20.76
17 years 8,323 19.32
Sex Male 22,570 52.40
Female 20,501 47.60
Mother’s <12 years 4,472 10.38
education 12 years 7,139 16.57
Non-college grad 11,420 26.51
College grad 20,040 46.53
Race/ Hispanic 7,848 18.22
ethnicity Non-Hispanic white 25915 60.77
Non-Hispanic Black 4,479 10.40
Other races 4,829 11.21
Family Low income 11,391 26.45
income Above lower income 27,507 63.86
Don’t know 1,389 3.22
Refused 2,784 6.46
Insurance  Private 12,758 62.32
status Medicaid 6,203 30.30
Other insurance 810 3.96
Uninsured 702 3.43
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sample consisted of Non-Hispanic White population (60.77%),
followed by Hispanic population (18.22%), other races
including Asians (11.21%), and Non-Hispanic Black (10.40%).
Family income variables were categorized as low-income
(<$50,000 annually), and above low-income (>$50,000 annually).
Around 26.45% of the sample consisted of adolescents from
low-income families, and 63.86% of the adolescents from above
low-income families. 62.32% of the adolescents were covered
by private health insurance, 30.30% by Medicaid, 3.96% by
other types of health insurance, and 3.43% were uninsured.
The Geographical characteristics of the sample is given in
Table 2. Adolescents from South constituted most of the sample
with 38.40%, followed by adolescents from West (21.47%),
Mid-West (20.71%), and North-East (19.42%). Partial and semi
partial correlation of each of the independent variables to access
for multicollinearity was done.

The main reasons for the adolescents not getting vaccination
in the past 12 months for HPV are given in Table 3. Around
14.16% of the adolescents were not recommended by the family
physicians to get the HPV vaccinations. Cost was not a concern
to get the vaccination for 88.65% of the adolescents. 14.32%
of the adolescents reported that safety and side effects were the
major concern for getting the HPV vaccination. About 87.37%
of the adolescents did not have family and parental support
for the vaccine uptake. Religion especially in its orthodox form
prevented 89.14% of the adolescents from HPV vaccine uptake.

The results of the logistic regression are given in Table 4. The
male adolescents were 0.26 times (OR: 0.74; 95% CI: 0.66-0.83)
less likely to get the HPV vaccination shots compared to female
adolescents. Adolescents who were covered by private health
insurance were 0.18 times (OR: 0.82; 95% CI: 0.70-0.90) less likely
to get vaccinated for HPV when compared to adolescents from
families covered by Medicaid health insurance plans. The Hispanic
adolescents were 1.47 times (OR: 1.47; 95% CI: 1.24-1.74) more
likely to get vaccinated for HPV compated to non-Hispanic
white adolescents, and the adolescents from other races including
Asians were 1.75 times (OR: 1.75;95% CI: 1.48-2.07) more likely
to get vaccinated for HPV compared to non-Hispanic white
adolescents. Adolescents from the low-income families were
1.21 times (OR: 1.21; 95% CI: 1.04 -1.43) more likely to get
vaccinated for HPV compared to families having higher levels
of income. Adolescents from North-eastern regions of the
United States were 1.62 times (OR: 1.62; 95% CI: 1.38-1.90)
more likely to get HPV vaccinations compared to adolescents
from the southern regions of the United States.

Adolescents who were not recommended for vaccination by the
family physicians were 0.43 times (OR: 0.57; 95% CI: 0.49-0.65)
less likely to get HPV vaccination compared to adolescents who
were recommended to get the vaccination. Adolescents who did
not have any safety concerns and concerns about side effects were
3.24 times (OR: 3.24; 95% CI: 2.68-3.93) more likely to get the
HPV vaccine compared to adolescents who had safety concerns
about the vaccine. Adolescents from houscholds that did not
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Table 2: Geographic level characteristics

Region Frequency Percent
South 16,125 38.40
North-East 8,156 19.42
Mid-West 8,695 20.71
West 9,018 21.47

Table 3: Main reasons that the teen will not receive HPV
vaccination shots

Main reason for not taking HPV shots Frequency Percent
Not recommended by family physician ~ Yes 2,393 14.16
No 12,742 75.39
Cost concern Yes 152 0.90
No 14,983 88.65
Safety/side effects Yes 2,420 14.32
No 12,715 75.23
Family/parental decision Yes 368 2.18
No 14,767 87.37
Religion/orthodox Yes 70 0.41
No 15,065 89.14

Table 4: Multivariate Logistic Regression

Categories Odds 95% confidence P
ratio interval
Sex Male 0.74 0.66-0.83 0.000
Insurance Status Private 0.82 0.70-0.96 0.014
Race/cthnicity Hispanic 1.47 1.24-1.74 0.000
Others 1.75 1.48-2.07 0.000
Family Income Low-income 1.21 1.04-1.43 0.015
Don’t know 1.69 1.16-2.47 0.006
Region North-east 1.62 1.38-1.90 0.000
Reason-Not recommended by 0.57 0.49-0.65 0.000
family physicians
Reason-Safety/side effects 3.24 2.68-3.93 0.000
Reason-Family/parental decision 2.18 1.38-3.45 0.001
Reason-Religion/orthodox 13.67 1.84-101.36 0.011

orthodox religious beliefs were 13.67 times (OR: 13.67; 95% CI:
1.84-101.36) more likely to get vaccinated for HPV compared
to adolescents from orthodox families. Adolescents from
households which did not provide family/parental consent for
HPV vaccination were 2.18 times (OR: 2.18; 95% CI: 1.38-3.45)
more likely to get the vaccination compared to adolescents from
households with a favorable decision for the HPV vaccine uptake.

Discussion

In this study, male adolescents were less likely to get the HPV
vaccination shots compared to female adolescents. Another study
showed that the uptake of HPV vaccines among adolescent
males is increasing after recommendations for vaccinating
adolescent males were provided by the Advisory Committee
on Immunization Practices in 2009 and it was implemented as
a routine recommendation in physician practice.”! Hispanic
adolescents were more likely to get vaccinated for HPV in our
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study and another study showed similar results that Hispanic
males had higher uptake of the HPV vaccine.'” Adolescents
from the low-income families were more likely to get vaccinated
for HPV compared to families having higher levels of income.
A study among African American women showed that income
level of the household was significantly associated with knowledge
level regarding HPV vaccinations and cervical cancer which act
as barriers for the uptake of HPV vaccine."? Adolescents who
did not have any safety concerns and concerns about side effects
were more likely to get the HPV vaccine compared to adolescents
who had safety concerns about the vaccine. In consistent with
our study, another study showed that mothers were more wortied
about the health concerns of the vaccines and the perceived
benefits of the vaccine when getting their daughters vaccinated
for HPV." In our study adolescents from households which did
not provide family/parental consent for HPV vaccination wete
more likely to get the vaccination compared to adolescents from
households with a favorable decision for the HPV vaccine uptake.
A study showed that consent of mothers was very vital in getting
the daughters vaccinated for HPV following the physician’s
recommendation." Adolescents who are not recommended for
vaccination by the family physicians are less likely to get HPV
vaccination compared to adolescents who were recommended
to get the vaccination. Studies have shown that black adolescents
were less likely to get recommended for vaccination for HPV
by the physicians.'” This study shows that the adolescents
from North-eastern regions of the United States were more
likely to get HPV vaccinations compared to adolescents from
the southern regions of the United States. Also, the adolescents
from households that did not have orthodox religious beliefs were
more likely to get vaccinated for HPV. These results highlight
some of the cultural and religious differences in different parts of
the United States. The southern regions of the United States are
more conservative regarding their religious practices compared
to the northern and eastern regions of the country which may
prevent the uptake of the vaccines among adolescents. In our
study, adolescents who were covered by private health insurance
were less likely to get vaccinated for HPV when compared to
adolescents from families covered by Medicaid health insurance
plans. Potential restrictions by private insurance companies on
the uptake of HPV vaccines and physician’s recommendations
for HPV vaccine among adolescents covered by private health
insurance plans needs to be studied further.

Conclusion

Vaccination uptake rates are low for adolescents in the United
States and the results of this study identified important barriers
which need to be addressed in order to improve vaccine uptake
rates among the target groups which are less likely to get
vaccinated. Also keeping in mind, the sociodemographic and
community level factors associated with HPV vaccination uptake
status, providers especially family medicine physicians can better
plan strategies to improve HPV vaccination in their local practice
settings. Future research could focus on the weighted percentage
of uptake rates of different types of HPV vaccinations in
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comparison with other vaccinations from previous years to
better know the trend in uptake level status over a period to plan
public health intervention models which caters to the needs of
entire population.
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