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ABSTRACT
There is limited data on the HPV immunization status of Latino/Hispanic youth in the USA. In Los
Angeles County in 2015, 54,973 (34.3%) college students were of Latino/Hispanic background. We
examined Los Angeles County college students’ awareness of HPV and HPV-related disease, HPV vaccine
recommendations, and their vaccination status. This study surveyed 212 Los Angeles college students
from January to April 2018. In a convenience sampling study, a 31-question, IRB-approved survey was
administered face-to-face to college students 18 years and older at California State University settings in
Los Angeles County. Almost two-thirds of the male (65%) and half of the female (51.6%) respondents did
not know that the HPV vaccine is recommended through 26 years of age, and 47.6% did not know they
can get the HPV vaccine at the college student health center or youth-friendly clinics. Ethnicity, family
income, and the highest level of education in the family had a significant impact on immunization rates.
Self-reported and actual HPV knowledge levels were significantly associated with vaccination status.
Educational strategies focusing on the logistics of receiving the HPV vaccine and HPV vaccine catch-up
eligibility for college students may be effective in decreasing racial disparities in vaccine receipt.
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Introduction

Human Papillomavirus (HPV) is the leading cause of cervical
cancer, which caused 4,120 deaths among women in 2016 in
the US.1 Ironically, it is also the most common sexually
transmitted infection, affecting up to 80% of women over
their lifetime. HPV infection can also lead to genital warts
as well as other types of cancers, including cancers of the
oropharynx, vagina, vulva, penis, and anus. HPV infection
with certain viral strains (seven high-risk types that are asso-
ciated with cancers and two low-risk types that are associated
with genital warts) is preventable with vaccination.2,3

The Advisory Committee on Immunization Practices
(ACIP) at the Centers for Disease Control and Prevention
(CDC), composed of 61 experts in medicine, community
health, infectious diseases, health policy, and research pub-
lishes vaccine recommendations in the United States by age
group, including the at-risk patient groups based on their
comorbidities and contraindications.4 ACIP determined the
optimum age of HPV vaccination to be 11–12 years but
recommended the vaccine to be administered to females
through 26 years old and males up to 21 years old (26 years
old in men who have sex with men (MSM)).5 Therefore, there
is a significant amount of time for “catch-up” if patients do
not receive the complete vaccine series early on.

Studies have found that, along with women attending
sexually transmitted disease (STD) clinics, college women
have the highest prevalence of HPV infection.6 Despite the
fact that college students often have access to health resources
(including immunizations) on their campuses through stu-
dent health services, HPV immunization rates in college stu-
dents are significantly below the US Department of Health
and Human Service’s Healthy People 2020 goals.7 While the
Healthy People 2020 goal is for 80% of females and males to
be vaccinated by 13–15 years of age, studies have found
vaccination rates of lower than 60% among male and female
college students.8,9 In addition to low HPV vaccination rates
among college students, there are racial and gender disparities
in HPV vaccine uptake with lower vaccination rates among
college males compared to females,10 and African Americans
compared to whites.11

Although the anti-vaccination controversy is one of the
drivers for parental refusal and therefore lower immunization
rates, some studies suggest that the low HPV vaccination rates
among college students is also related to deficits in knowledge
as well as willingness to receive the vaccine.12,13 While multi-
ple studies have shown that the majority of young adult or
college students are generally aware of HPV and the fact that
it is sexually transmitted,14–16 there is a lack of more detailed
understanding of the virus and its related health conditions.16
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For example, while it is known that nearly all men and
women will contract HPV at some point in their lives,17

studies have demonstrated a lack of awareness among college
students regarding the prevalence of HPV and their risk of
becoming infected with the virus.15,16,18 Barnard, et al.14 and
Gerend, et al.15 found that most college students (56% and
greater than 75%, respectively) did not agree that they were at
risk for HPV infection. Only 13.6% of college student respon-
dents in a study by Sandfort, et al.,16 correctly identified the
prevalence of HPV acquisition among sexually active people.
This study showed that many college students were unaware
that the virus is transmitted through skin-to-skin contact, that
condoms do not fully protect against HPV and that it is not
transmitted through body fluids.16 One study among minority
college students demonstrated that many (20%) did not know
that HPV can cause cancer.18

Previous studies have demonstrated disparities in the
levels of HPV knowledge among various groups of college
students. For example, knowledge of HPV tends to be greater
among women than men,14–16 with women demonstrating
greater awareness of HPV transmission, HPV health risks for
women, signs and symptoms of infection, and existence of
a vaccine than men.16

Most studies so far have focused on understanding the
gaps in college students’ knowledge of HPV disease and its
consequences, and HPV vaccination as a broad approach for
prevention. However, there is limited data on the students’
knowledge of logistics of access to the HPV vaccine, such as
where and until what age they can receive the vaccine. In this
study, we examined Los Angeles County college students’
awareness of HPV disease, self-reported HPV vaccination
status, and knowledge of HPV vaccination logistics, including
the availability of the vaccine at college health centers/youth-
friendly community clinics and until what age they can get
vaccinated.

Materials and methods

Thomas et al.19 developed an electronic student HPV survey
(SHPVS) tool, based on Neuman’s Systems Model (NSM)
and Health Belief Model (HBM), at Florida International
University. Their goal was to measure young adults’ percep-
tion of the severity of HPV infection, vulnerability to HPV
infection, and barriers to the completion of HPV vaccine
series.

In January 2018, as a part of International HPV Coalition’s
efforts to promote International HPV Day in LA County, we
developed a 31-question multiple-choice survey based on
SHPVS and other HPV surveys. Questions to assess the
knowledge of college students on the logistics of HPV vacci-
nation (where and until what age they can get the vaccine)
were included. The study was IRB approved (WIRB No
1920852–43973015, Appendix 1).

We conducted a cross-sectional study at a Southern California
state university campus. A peer-to-peer education approach was
employed. A group of students at the university were trained on
HPV disease and prevention as immunization community health
educators (ICHE), and they administered the survey in-person to
other students at various locations on the university’s campus by

giving the respondents either a paper copy of the survey or link
to an online version. After the survey administration, the ICHEs
educated their peers on HPV disease and vaccine logistics. The
survey was administered between February and April 2018. Data
were collected on participant demographics, sexual history, HPV
vaccination status, awareness of HPV-related conditions and
CDC HPV vaccine recommendations.

All demographic variables, except for gender, were recoded to
create larger categories for statistical analysis (e.g., the original six
categories of the ethnicity variable were recoded to three cate-
gories, Caucasian, Hispanic and Other). Selected demographic
characteristics of the study population were stratified by vaccina-
tion status. Chi-squared tests were used to detect significant
associations between HPV vaccination status and demographic
characteristics, self-reported and actual level of knowledge,
and whether or not the participants’ health-care providers had
spoken to them about the HPV vaccine (p-value < 0.05).
A multivariate logistic regression model was constructed using
the likelihood ratio tests. Analyses were completed using R 3.4.3.

For each of the 23 potential predictors (all 31 survey ques-
tions, except ZIP code, Q8, Q9, Q13, Q15 – Q17, Q18), we
looked at the likelihood ratio test between a model with
a single predictor and a model with only one intercept and
selected only variables with p-value <0.25 in order to reduce
the number of potential predictors.

Next, we fit a multiple logistic regression model using the
20 potential predictors and likelihood ratio test to compare
nested models (including one additional variable to the
reduced model to create the full model) and using a p-value
< 0.05 to determine which of the two models was a better fit.
Additionally, a model’s Akaike information criterion (AIC)
was taken into consideration for model selection. In order to
have adequate cell size for chi-squared tests to analyze the
relationship between the dependent and independent vari-
ables, the students whose response was “I don’t know” when
asked whether or not they received the HPV vaccine were
considered “not vaccinated” (n = 102, 50.5%).

The final model includes the following variables: highest
level of education in the family, yearly income, whether or not
their healthcare provider had spoken to them or their parents
about the HPV vaccine, and level of knowledge of HPV,
HPV-related disease prevention and HPV transmission. The
sensitivity (proportion of respondents correctly identified as
having been or currently undergoing vaccination) of this
model is 0.81 and the specificity (proportion of respondents
correctly identified as being unvaccinated) is 0.7255. Adjusted
odds ratio and 95% confidence intervals were calculated.

Results

Two hundred and twelve (212) individuals responded to the
survey; 10 were excluded from the data analysis because of
missing information. The average age of survey participants
was 21� 2.4 years old. The demographic characteristics are
summarized in Table 1. Overall, 60.4% (122/202) of the
respondents were female, 43.6% (88/207) were Latino/
Hispanic, 91.6% (185/202) were heterosexual, 46.0% (93/202)
indicated that the highest education level in their immediate
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family is “some college credit but no degree”, and 50.9% (103/
202) indicated that their yearly family income is between
$60,000 and $100,000.

Forty-nine percent (49.1%) of the respondents (n = 104)
indicated that they have received the HPV vaccine or are in
the process of completing the series and 27.3% (n = 55)
reported that they were not immunized. Fifty students
(23.6%) indicated that they did not know whether or not
they had received the vaccine.

At the time of the survey, 86.7% (182/210) of the respon-
dents were sexually active. Nineteen percent (19.1%; 22/122)
of the females and 2.5% (2/80) of the males reported that they
have received treatment for a sexually transmitted dis-
ease (STD).

We examined the students’ self-perceived level of HPV
knowledge and actual level of knowledge. The majority of
the students reported that they had at least some knowledge
of HPV transmission (146/202, 72.3%), HPV-related diseases
(142/202, 70.3%), prevention of HPV (148/202, 73.3%) and of
the HPV vaccine (144/202, 71.3%) (Supplemental Table 1).
The self-reported knowledge level of HPV disease and HPV
vaccine awareness (i.e. How much do you know about HPV
prevention, transmission, related conditions, and vaccine?)
were significantly related to the vaccination status in
Chi-square analyses, with those reporting to have “some

knowledge” or “a great deal of knowledge” more likely to be
vaccinated than those reporting to have “no knowledge”
(p < .001 for all questions).

Fifty-five percent (55%) of the students answered four or
more of the seven knowledge questions (in quiz format)
correctly (Supplemental Table 2). The mean composite
knowledge score was 4.4 out of 7 (62%) among vaccinated
versus 2.8 (40%) among unvaccinated students. None of the
12 students who had zero correct answers were vaccinated. In
addition, in Chi-square analysis, not having heard of HPV
was significantly associated with being unvaccinated (p < .05).
Seventy-six (76.2%) of the female and 76.3% of the male
respondents knew that both genders are recommended to
receive the HPV vaccine. However, 52.0% of the female and
65.0% of the male respondents did not know that the HPV
vaccine is recommended through 26 years of age (Figure 1).
A large proportion of the participants (47.6%) were unaware
that HPV vaccination is provided by their student health
clinic or local, youth-friendly clinics.

In logistic regression model analysis, self-perceived or actual
level of HPV knowledge did not influence the self-reported
immunization status. Age and gender had no statistically sig-
nificant impact, but the ethnicity, highest level of education in
the family and income correlated with the self-reported HPV
immunization status (Table 2). Hispanic/Latino respondents
were significantly less likely to be vaccinated than Caucasian
and Other ethnicities (40.9% versus 62.7% and 50.8%; p = .01).
Those with higher levels of education in the family (some
college degree or less) or those with higher family incomes
(≥ $60K) were more likely to be vaccinated (Table 2).
Interestingly, those who reported the highest level of education
in their family as masters, professional or doctorate degree were
27.3% less likely to be immunized than students with the highest
level of education in their family being some college credit (no
degree) or trade/technical/vocational training (Table 2). Sexual
history, including age of sexual debut, number of sexual part-
ners, or history of STD treatment had no impact on the rate of
self-reported HPV immunization status (Supplemental Table 3).

Finally, healthcare provider (HCP) communication on the
HPV vaccine was significantly associated with being

Table 1. Demographic characteristics of respondents.

Demographic Characteristics:

Age
Average Age (mean ± SD), yrs. 21 ± 2.37

Gender n (%)
Female 122 (60.4%)
Male 80 (39.6%)

Ethnicity n (%)
African American/African/Black 17 (8.42%)
Latino/Hispanic 88 (43.56%)
Asian 29 (14.36%)
Caucasian 51 (25.25%)
Middle eastern 5 (2.48%)
Multi-racial 12 (5.94%)

Sexual Orientation n (%)
Heterosexual 185 (91.58%)
Homosexual (e.g. gay or lesbian) 5 (2.48%)
Bisexual 8 (3.96%)
Prefer not to answer 4 (1.98%)

Highest education level in the family n (%)
High school, no diploma 32 (15.84%)
High school graduate or equivalent (GED, etc.) 15 (7.43%)
Some college credit, no degree 93 (46.04%)
Trade/technical/vocational training 2 (0.99%)
Associate degree 8 (3.96%)
Bachelor’s degree 33 (16.34%)
Master’s degree 15 (7.43%)
Professional degree 2 (0.99%)
Doctorate degree 2 (0.99%)

Yearly Income
Under $40K 35 (17.33%)
$40K – $60K 33 (16.34%)
$60 – $80K 48 (23.76%)
$80K – $100K 55 (27.23%)
$100K – $120K 10 (4.95%)
$120K – $140K 5 (2.48%)
Over $140 4 (1.98%)
Prefer not to answer 12 (5.94%)

HPV Vaccination Status n (%)
Vaccinated 104 (49.1%)
Unvaccinated 58 (27.4%)

Didn’t know 50 (23.6%)

Figure 1. Awareness of HPV vaccination recommendation through 26 years of age.
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vaccinated; 74.0% (74/100) of the vaccinated and 24.5% (25/
102) of the unvaccinated students reported that their HCP has
spoken to them or their parents about the HPV vaccine
(p < .001).

Discussion

This study examined the self-reported HPV vaccination rates
and knowledge of HPV disease, prevention and vaccine logis-
tics among Los Angeles County college students in 2018. We
found that close to one-third of the responding college stu-
dents were not immunized. Surprisingly, one-quarter of the
responding students did not know their immunization status.
Though 49.1% of respondents in our study reported to have
received the vaccine, a rate higher than the rate reported in
other studies of college students,11 it is still well below the US
Department of Health and Human Services’ 2020 objective,
which is for 80% of females and males to be vaccinated by age
13–15 years.7

We found that respondents who were Hispanic (compared
to non-Hispanic), with lower family income or lower level of
education in the immediate family, were significantly less likely
to be vaccinated against HPV. Previous studies have also
demonstrated income as a predictor of HPV vaccination,20

and studies on the effects of social determinants of health on
HPV vaccination found that higher vaccination uptake corre-
lated with low worry about vaccine cost and having health
insurance.21,22 Our finding on education level as another pre-
dictor of vaccination status may reflect the fact that lower level
of education is often a root cause of lower income.

Cohen, et al.23 demonstrated that the HPV vaccination rate
is lower for Hispanic women in college compared to the rate
for white women in college, a finding corroborated by our
study. Lower vaccination rates among Latinos may reflect
some Latino parents’ concerns that HPV vaccination will
lead to premarital sexual activity, which have been shown to
be a barrier to vaccination, although recent studies and our
data indicate that HPV vaccination is unrelated to the age of
sexual debut or sexually risky behavior.20,24

While many investigators have studied HPV vaccination
among Latino/Hispanic youth,15,25,26 those studies focus mostly
on high-risk male populations or Hispanic populations in the
Southeast United States. The country of origin profile of Latinos
in the Southeast USA is different than that in the Southwest. For
example, the largest group of Latino individuals in Los Angeles,
California are from Mexico, followed by El Salvador and
Guatemala, whereas in Miami, Florida the largest group reports
origins from Cuba, followed by Colombia and Puerto Rico.27

Among US Latinos, based on the county of origin, there are
socioeconomic, cultural and demographic differences that may
influence health literacy, health beliefs, and behaviors. Los
Angeles County is also unique because according to the Pew
Research Center 2014 American Community Survey, the
Hispanic population makes up 49% of the total population and
it has the largest share of Hispanics among those under 18 years
of age (58.6%).27

Previous studies have also addressed HPV prevalence,
vaccination rates, and knowledge among men. Men have
a higher prevalence of HPV compared to females, with the
highest prevalence between the ages of 25 and 29 years.28

Table 2. Logistic regression analyses of the factors influencing the rate of self-reported HPV immunization.

Vaccinated
(n = 100)

Unvaccinated
(n = 102)

Demographic Characteristics: n % n %

Age 0.2759
< 20 26 51.0 25 49.0
20–21 35 58.3 25 41.7
22–23 27 45.0 33 55.0
> 23 12 38.7 19 61.3

Gender 0.3356
Female 64 52.5 58 47.5
Male 36 45.0 44 55.0

Ethnicity 0.0866
Caucasian 32 62.7 19 37.3
Latino/Hispanic 36 40.9 52 59.1
Other 32 50.8 31 49.2

Sexual Orientation 0.4268
Heterosexual 93 50.3 92 49.7
Other 7 41.2 10 58.8

Highest education level in the family 0.0002
High school 12 25.5 35 74.5
Some college credit, no degree; Trade/technical/vocational training; Associate degree 66 64.1 37 35.9
Bachelor’s degree 15 45.5 18 54.5
Master’s degree; Professional degree; Doctorate degree 7 36.8 12 63.2

Yearly Income 0.0007
Under $40K 11 31.4 24 68.6
$40K – $60K 6 18.2 27 81.8
$60 – $80K 25 52.1 23 47.9
$80K – $100K 39 70.9 16 29.1
Above $100K 13 68.4 6 31.6
Prefer not to answer 6 50.0 6 50.0

Whether or not doctor or healthcare provider has spoken to the participant or his/her parents about the HPV
vaccine

0.0003

Yes 4 74.8 25 25.3
No 24 32.4 50 67.6
Unknown 2 6.9 27 93.1
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Lee et al.9 utilized the 2015 College Student Health Survey
to analyze HPV vaccination behaviors of 2,516 male college
students and showed that 54.5% of male respondents
between 18 and 20 years of age and 45.5% of those between
21 and 26 years of age reported that they had received the
complete HPV vaccine series (p < .001). Thompson et al.10

reported that older men aged 22–26 years were less likely to
be immunized than younger men and that non-Hispanic
Blacks had the lowest rate of increase in HPV vaccination
rate over time. Cooper et al.29 recently conducted a survey
study in a large Southeastern university in the USA and
observed that although half of the male students were
sexually active and most knew about HPV, 71% did not
intend to get vaccinated. In our study, the average age of
students was 21 ± 2 years, and 36.9% were male with a self-
reported HPV immunization rate of 45%. This rate is simi-
lar to that reported by Lee et al. and is not significantly
different from the rate observed in female students in this
study. However, only 35% of the male students were aware
that they could get the HPV vaccine through 26 years
of age.

Racial disparities in HPV infection have been found. Black
men have been shown to have the highest HPV prevalence com-
pared to other groups.30 The rates of penile cancers are higher in
blacks compared with whites and among Hispanics compared to
non-Hispanics. In addition, HPV-associated anal and rectal can-
cers are higher in black men compared to white men.31

Previous studies have examined racial disparities in HPV
knowledge. A recent study found that HPV knowledge and
awareness was significantly lower among black women than
white women 18 years and older,32 and another study found
that Hispanic and non-Hispanic black women were less aware
of HPV infection and vaccination, and were also less likely to
report having been vaccinated, than non-Hispanic white
women.33 In our study, 75% of the respondents reported to belong
to a minority group and less than 10% reported to have a great
deal of knowledge of HPV transmission (9%), HPV-related con-
ditions (7%), HPV prevention (8%) and the HPV vaccine (6%).

Education on HPV infection may help improve immuniza-
tion rates. In our study, respondents with a higher self-
perceived or actual knowledge level of HPV were more likely
to be vaccinated. Earlier papers have shown conflicting results
in terms of the association between HPV knowledge and
vaccination status. While some have shown that HPV knowl-
edge and awareness of college students correlate with having
received the vaccine,10 others have shown that knowledge was
not correlated with HPV vaccination status, but instead, with
subjective norms (complying with the expectations of others
such as doctors’ recommendations, peers’ or mothers’ wishes)
and lower perceived behavioral control.34,35 LaJoie et al.36

examined the factors associated with HPV immunization
among University of Louisville students in Kentucky, and
observed that parental influence (aOR = 5.32, 2.71–13.03),
strong preference for the respondent’s partner to be vacci-
nated (aOR = 4.04, 95% CI: 2.31–7.05) and having access to
a free vaccine (aOR 1.90, 1.05–3.41) increased the likelihood
of being vaccinated.36 In our study, we did not focus on the
role of society’s influence on youth to get vaccinated but
rather focused on the knowledge of logistic factors.

Previous studies have focused on college students’ general
lack of knowledge of prevalence of HPV and modes of HPV
transmission and prevention.14–16,18 A recent cross-sectional
survey of 256 undergraduate students from University of
South Carolina showed that college students had limited
knowledge of the prevention, symptoms, and consequences
of HPV infection. The investigators proposed that college
health professionals may help to increase student HPV aware-
ness and vaccination.37

College health centers have been proposed to play a role in
improving HPV immunization rates. A recent study from the
University of Utah showed that a computer-automated electro-
nic medical record provider alert for eligible male patients
improved the HPV immunization rate for male students visit-
ing the college health center.38 There is limited data on whether
the students are aware of the availability of HPV vaccine in this
setting. Omer et al.39 conducted a survey study among 527
undergraduate students at an urban private religious-affiliated
and a rural public university in Georgia and found that
approximately one-third of the students did not know where
to get the HPV vaccine. In our study, almost half of the
students (48%) did not know that they can get the HPV vaccine
at the college health center. Most 4-year colleges (including the
university from which students were surveyed; personal com-
munication) stock and administer the HPV vaccine.40 The lack
of college student knowledge about this resource highlights the
need to better publicize the HPV vaccination-related services
offered by college health centers. The HPV vaccine is also
available to California youth at community clinics and retail
pharmacies; however, most responding students in our study
were unaware of this availability. There is a need to inform
youth about the logistics of healthcare resources as they are
transitioning into adulthood.

The majority of responding students in our study were una-
ware that the HPV vaccine is recommended for women andmen
through 26 years of age. This may reflect a misconception that
the vaccine is only administered to younger individuals. These
gaps in knowledge may explain why many college students are
not asking for the vaccine and should guide future efforts to
increase vaccination rates among this population.

Strong recommendation from a healthcare provider (HCP)
has been shown to be the most effective communication
strategy to improve HPV vaccine uptake.41 Similarly, in our
study, vaccinated students were more likely to have had their
HCP speak to them or their parents about the HPV vaccine.
Interestingly, almost one-quarter (23.6%) of the college stu-
dents in our study did not know their immunization status,
demonstrating a lack of communication between the provider
and these patients. This suggests that there is a need for
a formal health status communication as young adults are
transitioning from pediatric to adult medicine.

Limitations of the study include small sample size, limited
geographic distribution and subjective responses to the survey
questions. The strengths of the study are that it was conducted
in a setting with a large Latino/Hispanic population, its peer-to-
peer format allowed culturally and linguistically competent data
collection, and its study design allowed the capture of informa-
tion from the general college student community rather than
only those who are interested in HPV or clinical research.
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Appendix 1.
Data elements collected in HPV awareness survey

(1) Age
(2) Zip code
(3) Gender
(4) Ethnicity
(5) Sexual orientation
(6) Highest education level in immediate family (parents)
(7) Average yearly income (theirs or their family’s)
(8) Sexual history (if they have had intercourse/oral sex, age of first

sexual activity, number of sexual partners, received treatment for
STD)

(9) If they have received the HPV vaccine
(10) If they have a condition like lupus, arthritis or thyroid disease that

requires them to take immune-suppressing medications like
prednisone

(11) If their doctor has spoken to them/their parents about the vaccine
(12) How they learned about the vaccine
(13) What they do to protect themselves against HPV
(14) If they have experienced genital warts
(15) If they have received a pap smear
(16) If they have received a diagnosis of abnormal cervical cells
(17) If they have been diagnosed with cervical cancer
(18) If they have been diagnosed with cancers of the throat, vagina,

vulva, penis, anus, or rectum
(19) If their family members have been diagnosed with cervical cancer
(20) If their family members have been diagnosed with cancers of the

throat, vagina, vulva, penis, anus, or rectum
(21) Level of knowledge of HPV and HPV-related disease prevention
(22) Knowledge of how females can protect themselves against cervical

cancer
(23) Level of knowledge of HPV transmission
(24) How they think HPV is transmitted
(25) Level of knowledge of HPV-related conditions and diseases
(26) What diseases they think HPV can cause
(27) Level of knowledge of HPV vaccine
(28) Who they think the vaccine is recommended for
(29) If they think people with poor immune systems are at higher risk

for HPV-related cancers
(30) If they know that the vaccine is recommended for women and

men between the ages of 9 and 26 years
(31) If they know that they can get the HPV vaccine at the college

student health center or youth-friendly clinics
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