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Abstract

Background: Suboptimal human papillomavirus (HPV) vaccination rates persist among adolescents in the United
States (U.S.). New Jersey (NJ), among the top, most racially/ethnically diverse states in the U.S,, had among the lowest
HPV vaccine initiation rates, prior to 2018. This study examined parental HPV vaccine knowledge and adolescent HPV
vaccine initiation among multiethnic parents in NJ, where access to language concordant HPV vaccine information
and vaccination services may differ, for immigrant parents.

Methods: We surveyed parents of adolescents (ages 11-18) at community events in NJ to examine parental HPV
vaccine knowledge and adolescent HPV vaccine uptake. Vaccine knowledge was assessed using an 11-item question
stem that covered vaccine efficacy, gender recommendation, vaccine protection, and myths. Multivariable models
assessed the association of parent nativity on HPV vaccine knowledge scores and adolescent HPV vaccine initiation,
controlling for sociodemographic factors.

Results: Of the 77 parents, most parents (84%) were aware of the HPV vaccine. However, knowledge scores were low
and differed by parent nativity. Non-U.S. born parents had significantly lower knowledge scores — 1.7 [— 3.1, —0.4]
and lower odds of adolescent children initiating the HPV vaccine 0.3 [0.1, 0.9] compared to U.S--born parents after
adjusting demographic characteristics.

Conclusions: Our findings reveal that parental HPV vaccine knowledge remains low among suburban dwelling,
immigrant parents, even though they have higher education and access to health care. Multilevel strategies to reduce
missed opportunities for HPV vaccine education among parents and HPV vaccination for adolescents are needed,
including for suburban, immigrant communities.
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Introduction

Although human papillomavirus (HPV) vaccines prevent

infection of high-risk HPV types associated with multi-
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Full list of author information is available at the end of the article [1] Routine HPV vaccination has been recommended in
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the United States (U.S.) for adolescent girls since 2006
and adolescent boys since 2011. However, uptake con-
tinues to be suboptimal at only 71.5% initiation among
adolescents ages 13—17 years old [2]. Lower rates of HPV
vaccine uptake are observed among adolescents of immi-
grant parents [3, 4]. Prior studies have attributed lower
HPV vaccination rates among adolescents of immigrant
parents to lack of strong provider recommendation [5],
lack of perceived benefits of the vaccine, concerns about
sexual activity [6], and limited access to vaccine infor-
mation. However, few studies have focused on suburban
dwelling, immigrant parents where socioeconomic sta-
tus and access to health care are on average higher than
racial/ethnic minority and immigrant parents in urban
communities, but HPV vaccination rates remain low in
many communities.

HPV vaccine knowledge among parents continues to
be an important predictor of HPV vaccine initiation [7].
Despite increasing numbers of immigrants in the U.S. [8],
assessments of HPV vaccine knowledge among immi-
grants parents have primarily focused on Latinx/His-
panic groups, parents of low socioeconomic status, and
other medically underserved populations [9, 10]. Stud-
ies have shown that immigrant parents often have little
knowledge of the HPV vaccine and vaccine decision-
making is often influenced by cultural norms and sexual
misconceptions [11, 12]. It is unclear whether access to
HPV vaccine information and limited knowledge about
HPV vaccines persists as a key barrier to vaccine uptake
among immigrant parents living in surburban, higher
socioeconomic areas. Prior studies in suburban com-
munities have shown that while these areas have higher
unadjusted access to health care overall, a large propor-
tion of surburban residents lack access to health care
and remain medically vulnerable [13, 14]. Studying this
population may provide a better understanding of why
HPV vaccine knowledge and HPV vaccine uptake remain
lower in New Jersey compared to neighboring metropol-
itan areas such as Philadelphia and New York City [15]
despite having higher education and socioeconomic sta-
tus at the population level.

This study examines parental HPV vaccine knowledge
and adolescent HPV vaccine initiation among multi-
ethnic parents in New Jersey, where access to language
concordant HPV vaccine information and vaccination
services may differ from their urban counterparts, par-
ticularly for immigrant parents. New Jersey has higher
than average HPV-associated cancer incidence [16] and
low HPV vaccine initiation rates as well as immense pop-
ulation-level diversity in race/ethnicity and birthplace.
We assess whether HPV vaccine knowledge among par-
ents and HPV vaccine initiation among adolescents dif-
fer by parental nativity to inform local level needs for
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HPV vaccine education and promotion. We hypothesize
that of our New Jersey study sample, non-U.S. born par-
ents will have lower HPV vaccine knowledge compared
to U.S.-born parents and adolescents of non-U.S. born
parents will have lower HPV vaccine initiation compared
adolescents of U.S.-born parents.

Methods

Study procedures

We conducted a cross-sectional study to evaluate HPV
vaccine knowledge among parents and examine parental
report of HPV vaccine initiation among their adolescents
in a diverse sample of multiethnic parents in New Jersey.
Parents were recruited from 14 cancer prevention and
control events, including health fairs, community events,
middle/high school parent meetings, and cancer forums
held by the Rutgers Cancer Institute of New Jersey Com-
munity Outreach and Engagement and other community
partners between October 2018 and March 2020. Eligi-
ble survey participants included parents who 1) were
able to read, speak and write in English, Spanish or Tra-
ditional Chinese, 2) had an adolescent between the ages
of 11-18years in their household; and 3) were the health
care decision maker for the adolescent(s). All adult event
attendees in proximity to research staff during commu-
nity events were approached, asked about their interest
in participating in the study and assessed for eligibility.
All participants provided verbal consent prior to survey
administration. Participants were given a study informa-
tion sheet detailing the study and their rights as a par-
ticipant. Upon survey completion, parents were given
an HPV vaccine fact sheet from the American Cancer
Society titled, Protecting Our Children from HPV Can-
cer in their preferred language (i.e. English, Chinese or
Spanish). Participants who completed at least 75% of the
survey received a $10 Target gift card. The research study
protocol was approved by the Rutgers New Brunswick
Health Sciences Institutional Review Board.

Survey instrument

The self-administered, 42-item paper survey collected
information on HPV vaccine awareness and knowledge,
access to and uptake of the HPV vaccine, receipt of other
adolescent immunizations and parent and adolescent
sociodemographic characteristics. The survey was devel-
oped for this study (see Additional file 1). Questions were
adapted from the Health Information National Trends
Survey, the National Immunization Survey (Teen data) as
well as prior work of the research team [17]. The survey
items included questions from national and state-based
population level surveys in order to capture responses
by groups unable to complete the survey in their native
language. Surveys were administered to parents in
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the following languages: English, Traditional Chinese,
Korean and Spanish. Additionally, the languages selected
are largely spoken by non-English speaking groups and
relflect the diversity of languages in New Jersey [18]. All
research study and recruitment materials were trans-
lated by an external translation service that specializes
in cultural adaptation; back translations were reviewed
by native speakers affiliated with our research team to
ensure accuracy and appropriate reading level. Surveys
were completed by parents during the in-person com-
munity events and took approximately 10-15min to
complete.

Measures

HPV and HPV vaccine knowledge

The primary outcomes of interest were: 1) HPV vaccine
knowledge and 2) adolescent HPV vaccine initiation.
HPV vaccine knowledge was assessed in an 11-part ques-
tion that covered vaccine efficacy, gender recommenda-
tion, dosage, benefits, side effects, vaccine protection,
and myths about the HPV vaccine as used in prior stud-
ies [17]. We examined individual knowledge items as well
as comparing the HPV vaccine belief items (items 1-3)
from HPV knowledge items (4—11) separately, and then
summed correct responses to the 11 items into a com-
posite HPV vaccine knowledge score assigning, “don’t
know;” or “not sure” responses as incorrect. The compos-
ite HPV vaccine knowledge score ranged from 0 to 11.

HPV vaccine initiation

HPV vaccine initiation was assessed by asking parents
whether their adolescent child ever received the HPV
vaccine or HPV shot (yes or no). Parents who reported
having multiple adolescent children within the eligible
age range were asked to report HPV vaccination history
about the child with the closest birthday (month/day) to
the survey administration date as an attempt to vary age
ranges of HPV vaccine eligible adolescents in our sample.

Nativity

The primary independent variable of interest was par-
ent nativity. Parent nativity was assessed by the follow-
ing question: Were you born in the United States? (yes,
no, or prefer not to answer). Parents who preferred not
to answer or did not answer were dropped from the
analysis.

Sociodemographic information

Parent sociodemographic characteristics included age,
gender, race/ethnicity (Non-Hispanic Black, Non-His-
panic White, Hispanic, Non-Hispanic Asian and multi-
race), education (no college degree, college degree or
graduate degree) and annual household income.
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Adolescent sociodemographic variables included age,
sex (male or female), and insurance type (i.e., private
insurance, Medicaid/CHIP or other/uninsured). We cat-
egorized adolescent age based on the recommended age
to begin the HPV vaccine series (i.e., 11-12, 13-15, and
16—-18years).

Other adolescent vaccinations

In addition to HPV vaccination, parents were asked
about receipt of other adolescent vaccinations (Tdap and
meningococcal vaccines). Parents who answered “I don't
know” were combined with “no” category. Vaccination
was assessed individually and by a binary measure indi-
cating receipt of at least one of the other two adolescent
vaccines.

Statistical analysis

Descriptive statistics were computed for independent
variables of interest among both parents and adolescents
and to assess their relationship with HPV vaccine knowl-
edge and initiation. Of the 324 individuals approached by
research staff at community events, 125 individuals were
eligible to participate and 110 participants completed
the survey. In our final analytic sample, we dropped an
additional 17 parents due to missing sociodemographic
information in our final models. The final analytic sam-
ple included 77 parents, after excluding participants with
missing data on adolescent vaccination status or nativity.
Generalized linear model assessed relationships between
sociodemographic characteristics (parents and adoles-
cents) and parental HPV vaccine knowledge composite
scores. We performed a sensitivity analysis to examine
if HPV vaccine belief items (items 1-3) differed signifi-
cantly from HPV knowledge items (4—11) from the com-
posite knowledge measure. Beta () coefficients and 95%
confidence intervals (95% CI), are presented. Logistic
regression models assessed relationships between soci-
odemographic characteristics (parents and adolescents)
and parent reported HPV vaccine initiation for their ado-
lescent children. Odds ratios and 95% Cls are reported.
All analyses were conducted using SAS version 9 [19].

Results

Sample characteristics

Of the 77 parents included in our analysis, 40% were non-
U.S. born (Table 1). The study sample included mostly
mothers (84%), who were non-Hispanic (NH)-Asian
(26%), Hispanic (22%), or NH-white (30%). Most parents
had at least a college degree (74%), were privately insured
(77%), and earned at least $80,000 annually (53%). More
than half (65%) of parents reported having an adoles-
cent daughter. The mean adolescent age was 14vyears.
We found notable differences in distributions across
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Table 1 Sociodemographic characteristics of parents and adolescents by parent nativity (n=77)

Total U.S.-Born Non-U.S. Born P-value
n=77 n=46 n=31
% % %
Parent Characteristics
Race/Ethnicity
Hispanic 221 26.1 16.1 <0.01
NH-White 299 413 129
NH-Black 18.2 283 32
NH-Asian 26.0 2.2 613
Other/Multi-Race/Missing 39 22 6.5
Survey Language
English 85.7 97.8 67.7 <0.01
Chinese 104 0.0 258
Spanish 39 22 6.5
Age
30-40years 20.8 217 194 0.96
41-50years 533 54.8 522
>50years 26.0 258 26.1
Gender
Male 14.3 8.7 226 0.18
Female 84.4 89.1 774
Insurance Type
Private Health Insurance 76.6 76.1 774 0.17
Medicaid/Medicare 130 174 6.5
Uninsured/Other 6.5 2.2 129
Education
Less Than College 26.0 326 16.1 0.08
College Graduate 364 39.1 323
Graduate or Higher Degree 377 283 516
Income
$0-$39,999 221 239 194 0.74
$40,000 - $79,999 156 174 129
>$80,000 533 522 54.8
Missing 9.1 6.5 129
Adolescent Characteristics
Age
11-12years 234 26.1 194 048
13-15years 403 348 484
16-18years 36.3 39.1 323
Gender
Male 35.1 435 226 0.06
Female 64.9 56.5 774
Insurance Type
Private 76.6 76.1 774 023
Medicaid/CHIP 156 19.6 9.7
Uninsured/Other/Missing 78 44 12.9
HPV Vaccine Initiation
Yes 571 522 290 0.04
No 429 47.8 71.0
Other Adolescent Vaccinations
Yes 455 60.9 452 0.16
No 546 39.1 54.8

NH Non-Hispanic, CHIP Children’s Health Insurance Program
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sociodemographic parent and adolescent characteris-
tics by parental nativity. Among non-U.S. born parents,
a high proportion were NH-Asian (61.3%) and over half
held graduate level degrees (51.6%).

HPV vaccine knowledge
In our sample, 84% of parents were aware of the HPV
vaccine. Parents were least knowledgeable about the pro-
tection from genital warts or the importance of being
vaccinated before sexual debut. HPV vaccine knowledge
differed by nativity (Table 2). When compared to U.S.-
born parents, specific differences in knowledge were also
observed. For example, a lower proportion of non-U.S.
born parents (54.8%) knew HPV vaccines protect against
cervical cancer compared to U.S.-born parents (76.1%)
(p<0.05). Additionally, a much lower proportion of non-
U.S. born parents knew that the HPV vaccine is recom-
mended for both boys and girls (non-U.S. born parents,
32.3% vs U.S.-born parents 69.6%, p<0.01). We did not
observe significant findings in our sensitivity analysis of
examining HPV belief questions (items 1-3) and HPV
knowledge questions (items 4—11). Thus, we kept all 11
knowledge items in the composite HPV knowledge score
and report those findings in the remaining analyses.
Table 3 shows the unadjusted and adjusted results for
both HPV vaccine knowledge and initiation from our
linear regression models. Unadjusted models showed
U.S-born, younger parents, private insurance, higher
income parents had significantly higher HPV vaccine
knowledge score compared to their counterparts. In
adjusted models, the relationship between nativity and
HPV vaccine knowledge remained significant after con-
trolling for other parent and adolescent factors, where
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non-U.S.-born parents had on average—1.7 (95% CL
—3.1, —0.4) lower HPV vaccine knowledge score com-
pared to U.S. born parents, after controlling for parent
nativity and age and adolescent age and insurance type.

HPV vaccine initiation

HPV vaccination initiation was low in our study sam-
ple (n=57%). Only 29% of adolescents of non-U.S. born
parents initiated the HPV vaccine compared to 52% ado-
lescents of U.S.-born parents (p<0.05). In the adjusted
model (Table 3), adolescents of non-U.S. born parents
had lower odds of initiating the HPV vaccine (adjusted
odds ratio [aOR] 0.3, 95% CI:0.1,0.9) compared to ado-
lescents of U.S.-born parents, after adjusting for parent
nativity and adolescent age, gender and receipt of other
adolescent vaccinations. In addition, younger adolescents
had lower odds of initiating the HPV vaccine compared
to older adolescents (ages 16—18years). Higher knowl-
edge scores were marginally associated with increased
odds of HPV vaccine initiation (aOR 1.3, 95% CI: 1.0,
1.7). Additionally, we assessed the relationship between
HPYV vaccine initiation and receipt of other adolescent
vaccinations. Overall, 54.6% of all adolescents received
at least one other adolescent vaccination. Our adjusted
model reveals that adolescents who received at least one
other adolescent vaccine were more likely to have initi-
ated the HPV vaccine (aOR 3.4, 95% CI: 0.9, 13.2).

Discussion

In our study of a multiethnic sample of parents of ado-
lescents, we observed high HPV vaccine awareness but
low parental HPV vaccine knowledge and low adoles-
cent HPV vaccine initiation. HPV vaccine knowledge was

Table 2 HPV vaccine knowledge among parents of vaccine eligible adolescents in New Jersey (n=77)

Statement U.S.-Born Non-U.S. Born P-value
Incorrect/Not sure Incorrect/Not sure
n % n %
1.HPV? vaccine may cause problems getting pregnant/conceiving a child 21 46.7 17 54.8 043
2.HPV vaccine may cause health problems in the future 22 47.8 19 61.3 0.25
3. My child may be more likely to think it is okay to have sex if he/she gets the HPV 17 370 16 516 0.40
vaccine
4. HPV vaccines require more than one dose 18 39.1 19 61.3 0.06
5. HPV vaccines offer protection against all STIs® 7 15.2 14 452 <0.01
6. HPV vaccines are most effective if given to people who have never had sex 22 47.8 23 74.2 0.06
7.Someone who has had the HPV vaccine cannot develop cervical cancer 11 239 14 45.2 0.05
8. Protection against most cancers 36 783 27 87.1 032
9. One of the HPV vaccines offers protection against genital warts 34 739 20 64.5 0.38
10. HPV vaccinated girls do not need a Pap smear test 109 12 38.7 <0.01
11. HPV vaccine is only recommended for girls 8 174 18 58.1 <0.01

Response categories for items 1 through 3 were: Agree, disagree or not sure. Response categories for items 4 through 11 were: true, false or do not know

2 HPV Human papillomavirus, ®STI Sexually transmitted infections
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Table 3 Unadjusted and adjusted models for HPV vaccine knowledge score and HPV vaccine initiation (n=77)
HPV vaccine knowledge HPV vaccine initiation
Unadjusted B [95% Cl] Adjusted B [95% Cl] Unadjusted OR [95% Cl] Adjusted OR [95% Cl]
Parent Characteristics
Nativity
Non-U.S. Born —20[-33,-07] —1.7[—3.1,-04] 0410.1,1.0 0.310.1,09]
US.-Born Reference Reference Reference Reference
Age (years)
30-40 Reference Reference - -
41-50 1.3[—04,3.0] 08[—1.3,28] - -
>50 2.010.1,4.0] 1.5[-0.7,3.7] - -
HPV Vaccine Knowledge - - 1.31[1.1,1.5] 13[1.0,1.7]
Adolescent Characteristics
Age (years)
11-12 02[-1.6,20] 05[—1.2,22] 0.02[0.003,0.2] 0.01[0.002,0.2]
13-15 —1.0[-25,05] —0.5[-2.0,1.0] 0.310.1,1.0] 0410.1,1.6]
16-18 Reference Reference Reference Reference
Gender
Male - 0.310.1,09] 0.1[0.0, 0.6
Female - Reference
Insurance Type
Private Reference Reference - -
Medicaid/CHIP —05[-23,13] —0.2[-23,20] - -
Uninsured/Other —35[-59 —1.1] —23[-49,04] - -
Received Other Adolescent Vaccines
Yes - - 38[1.4,10.1] 34109,13.2]
No - - Reference Reference

u_n

indicates variable excluded from final model

HPV Human papillomavirus vaccine, OR Odds ratio, C/ Confidence interval, CHIP Children’s Health Insurance Program, Tdap Tetanus, diphtheria, and acellular pertussis

significantly lower among non-U.S. born parents com-
pared to U.S-born parents in our study sample of parents
with high educational attainment and access to health
care. Our observed relationship between parental nativ-
ity and parental HPV vaccine knowledge is consistent
with previous studies, conducted in immigrant popula-
tions and communities [3, 11]. Our findings on low HPV
vaccine knowledge among immigrant parents in New
Jersey, indicates linguistically and culturally appropriate
education and outreach efforts on HPV vaccination are
warranted even in higher socioeconomic areas.

HPV vaccine uptake among all adolescents was low and
significantly lower among adolescent of non-U.S born par-
ents. Less than a third of immigrant parents reported their
adolescent had initiated the HPV vaccine. This is much
lower compared to the 72% of adolescents who initiated
the HPV vaccine series reported in 2019 National Immu-
nization Survey-Teen data [2] and indicates the need for
more granular local level assessments of HPV vaccination
and barriers to uptake. As expected, we observed a signifi-
cant association between HPV vaccine knowledge among

parents and HPV vaccine initiation among adolescents.
Consistent with literature, older adolescent age [20] was
significantly associated with HPV vaccine uptake, indicat-
ing a delay by parents to get their child vaccinated despite
the recommendation for younger adolescents to begin their
vaccine or missed opportunities from providers to inform
the parents of the vaccine. However, unlike other studies
[21, 22], receipt of other adolescent vaccines was not sig-
nificantly associated with HPV vaccination in our study
sample, suggesting limited co-administration of HPV vac-
cinations with other adolescents vaccinations in our sam-
ple. Lack of co-administration of HPV vaccines with other
adolescent immunizations indicate missed opportunities
and the need to address other multilevel barriers to vac-
cination, beyond parental characteristics, at the provider,
practice, and heath-system levels [23—25]. Our prior work
on understanding physician perspectives in recommending
the HPV vaccine reveals that parental hesistancy, coupled
with lack of strong recommendations from providers are
barriers to vaccine uptake. Providers interviewed indicated
that co-adminstration, stronger provider recommendations
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and partnerships with schools would help to increase HPV
vaccine uptake [26]. Ongoing efforts to improve vaccina-
tion and vaccine encounters within the health care set-
ting should be tailored to the education and access needs
of immigrant parents. These results highlight the need for
a nuanced view of interventions to increase HPV vaccine
uptake among adolescents, particularly among growing
immigrant communities where logistical barriers to vaccine
uptake and parental education may be masked by higher
socioeconomic status in suburban areas. Furthermore,
without policy at the population level or within health sys-
tem and school-based settings, it will be difficult to reach
adolescent HPV vaccination rates observed in other coun-
tries where school based vaccination programs have been
shown to increase HPV vaccine uptake [27-29].

Although our study has strengths, there are some
limitations. First, we focused on parents attending com-
munity outreach events led by our cancer center and
community partners. While this sampling strategy may
not be generalizable to parents of all adolescents in New
Jersey, it did include a diverse sample of immigrant and
racial/ethnic minority parents. Additionally, focusing on
community outreach events may have led to a smaller
sample size leading to lack of generalizability. Further-
more, the parents at the events may have already been
interested in the survey topic. However, the study sam-
ple represents the target population of our cancer center
catchment area for community-based cancer education
and control programs and allows us to assess the needs
of our community audience. In addition to our survey
being translated into Spanish, our sample includes a
notable proportion of Asian American parents, includ-
ing those who completed the survey in Chinese, and pro-
vides insights on HPV vaccine knowledge and uptake in
an otherwise understudied population. Although we had
initially translated the survey into Korean, few Korean
parents were in attendance at the community events
we attended for study recruitment. New Jersey has the
fourth largest Asian American population among states
in the U.S. [30]. While our study included Chinese lan-
guage survey participants, it will be important to assess
HPV vaccine knowledge and initiation in other grow-
ing Asian American and Pacific Islander communities
within the state in the future. Lastly, HPV vaccine ini-
tiation responses were based on parent-report and not
medical records, which could lead to underreporting
[31] and consequently, low vaccination uptake [32].

Conclusions

Our study is one of the few to explore the relationship
between parental nativity and HPV vaccine knowledge
and adolescent HPV vaccine initiation from a diverse
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sample of multiethnic parents in higher socioeconomic,
suburban communities. Our findings support the need to
address low HPV vaccine knowledge among immigrant
parents, including those in higher socioeconomic, sub-
urban areas, where educational needs may be masked.
Unique barriers, including increased distance to ethni-
cally concordant providers and lack of targeted language
concordant resources, for these suburban, immigrant
communities may contribute to the persistent suboptimal
rates of HPV vaccination among adolescents. Multilevel
strategies to improve HPV vaccine education, address
parental hesitancy, and improve access to vaccination are
needed across growing immigrant communities in more
suburban areas outside of inner cities.
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