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A B S T R A C T

The purpose of this study was to evaluate effects of a culturally tailored evidence-based HPV vaccine educational
intervention on psychosocial factors and vaccine completion in a largely low-income Hispanic population.

Our study is a prospective community based intervention utilizing a prepost design. We recruited individual's
dwelling in a border community aged 18–26 years or parents/guardians of children aged 9–17 years who had not
completed the HPV vaccine series.

We recruited 2380 participants between June 2015 and February 2018. We included 1796 participants in the
final analysis. Mean age of the sample was 22.8 years (SD2.60). Majority of participants 63.99 were female and
self-identified as Hispanic (97.4%). A total of 3192 vaccines were administered with an overall vaccine com-
pletion rate of 39.8%; 31.6% among adult participants compared to 48.7% among children. The Intervention
significantly improved HPV knowledge by 61.66%, HPV awareness by 19.45%, Intention to vaccinate by
13.85%. For both adults and children being born in Mexico significantly improved the odds of vaccine com-
pletion (AOR: 2.154 95% CI: 1.439–3.224), while for adults only pre-intervention perceived benefits remained
significant (AOR 1.101, CI: 1.002–1.210) and in children the main factor was parental perceived susceptibility of
their child (AOR: 1.257 CI: 1.001–1.578).

A Community based multicomponent HPV vaccine intervention significantly improved HPV immunization
rates in a largely Hispanic population. Factors that affect completion of the HPV series are different among adults
and children.

Human Papilloma Virus (HPV) is the most common sexually trans-
mitted infection in the United States (US) (Satterwhite et al., 2013) with
a prevalence of 45.2% in adults aged 18–59 year (McQuillan et al.,
n.d.). High-risk strains of the HPV have been implicated in the causal
pathway of cancers of the vulva, vagina, cervix, penis, throat and an-
ogenital region (Li et al., 2011; de Sanjose et al., 2010). The Centers for
Disease Control and Prevention (CDC) estimate that HPV accounts for
over 30,000 new cancers annually (Viens et al., 2016). Although rates
of cervical cancer have continued to decline in the US, there remains a
racial/ethnic disparity in incidence (Siegel et al., 2011).

Women of Hispanic origin continue to be diagnosed with cervical
cancer at rates higher than their White non-Hispanic counterparts, and
currently, have the highest incidence rates in the US at 9.9/100,000
population compared to 7.0/100,000 population among non-Hispanic
Whites (Cancer Facts and Figures 2017, 2017). Also, Hispanic women
living along the US Mexico border have higher rates of cervical cancer
diagnosis when compared to non-border dwelling Hispanics (Coughlin
et al., 2008). A similar trend is also seen for penile cancer in the US,
where males of Hispanic origin have higher rates than non-Hispanic
Whites (1.9 per 100,000 compared to 1.1 per 100,000) (Society AC,

https://doi.org/10.1016/j.ypmed.2019.02.004
Received 16 July 2018; Received in revised form 31 January 2019; Accepted 6 February 2019

⁎ Corresponding author.
E-mail addresses: jennifer.molokwu@ttuhsc.edu (J. Molokwu), alok.dwivedi@ttuhsc.edu (A. Dwivedi), amir.hernandez@ttuhsc.edu (A. Hernandez),

navkiran.shokar@ttuhsc.edu (N. Shokar).
1 Conflict of Interest: This author declares that he has no potential conflict of interest.
2 Conflict of Interest: This author declares that she has no potential conflict of interest.

Preventive Medicine 121 (2019) 115–120

Available online 15 February 2019
0091-7435/ © 2019 Elsevier Inc. All rights reserved.

T

http://www.sciencedirect.com/science/journal/00917435
https://www.elsevier.com/locate/ypmed
https://doi.org/10.1016/j.ypmed.2019.02.004
https://doi.org/10.1016/j.ypmed.2019.02.004
mailto:jennifer.molokwu@ttuhsc.edu
mailto:alok.dwivedi@ttuhsc.edu
mailto:amir.hernandez@ttuhsc.edu
mailto:navkiran.shokar@ttuhsc.edu
https://doi.org/10.1016/j.ypmed.2019.02.004
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ypmed.2019.02.004&domain=pdf


2017).
Despite the proven efficacy of HPV vaccines in the prevention of

persistent HPV infection and cervical cancer (Pomfret et al., 2011;
Lehtinen et al., 2012), rates of vaccine initiation and completion in the
US have remained low (Reagan-Steiner et al., 2016). HPV vaccination
rates continue to lag behind many adolescent vaccines such as tetanus-
diphtheria-acellular pertussis (Tdap) and meningococcal vaccine
(Reagan-Steiner et al., 2016). Rates of HPV vaccination among ado-
lescents aged 13 to 17 years are approximately 41.9% compared with
rates for Tdap at 86.4% (Reagan-Steiner et al., 2016). Racial/ethnic
disparities also exist in the initiation of the HPV vaccine. While some
community studies report that Hispanics are less likely to have initiated
the vaccine series compared with their non–Hispanic White counter-
parts (Gelman et al., 2013), NIS-teen data shows completion rates for
Hispanic teens aged 13 to 17 at 41.5% vs non-Hispanic whites at 34.8%
(Reagan-Steiner et al., 2016).

Numerous factors are reported as barriers to the receipt of the HPV
vaccine. The most frequently reported barrier is cost (Rambout et al.,
2014). With an average series cost of approximately $390 which is
covered by insurance but may be a deterrent among uninsured and
underinsured individuals. Reported deterrents to HPV vaccine uptake
can be broken down into systemic barriers such as lack of knowledge,
lack of health care provider recommendation, insurance status and
practical barriers such as transportation, booking appointments and the
need for additional office visits (Rambout et al., 2014; Reiter et al.,
2011; Rand et al., 2007). These systemic barriers are often higher in
minority populations (De and Budhwani, 2017). Other factors include
concerns about vaccine safety and side effects, the perception of low
susceptibility to HPV infection, perceived low access to the vaccine,
societal norms, religious background, perception that the vaccine is
unnecessary, and fear of needles (Rambout et al., 2014; Rand et al.,
2007).

Most previous HPV vaccine intervention studies have focused on
assessing the effects of educational interventions on HPV vaccine
knowledge or intent (Reiter et al., 2011; Rand et al., 2007; Lechuga
et al., 2011; Askelson et al., 2010). Very few studies have assessed the
impact of interventions on vaccine initiation and completion (Rickert
et al., 2015; Parra-Medina et al., 2015). There was one study which
used a multi-component approach (education and navigation) to in-
crease self-reported vaccination rates in mothers with non-successfully
vaccinated daughters (Parra-Medina et al., 2015). We aim to expand on
this by evaluating the effect of a multicomponent (education, naviga-
tion and access provision) culturally tailored and evidence-based HPV
intervention on actual vaccine completion rates in a predominantly
low-income Hispanic community. The secondary aims are to evaluate
changes in psychosocial factors after the intervention and assess pre-
dictors of vaccine completion.

1. Methods

Our program was a multicomponent intervention that consisted of
outreach, education, navigation to services and reduction of access
barriers with the provision of no-cost vaccines. This approach was used
based on evidence of the efficacy of these components in other cancer
prevention programs in similar populations (Shokar et al., 2016).

Institutional Review Board approval was obtained before study
implementation.

1.1. Study design

For the evaluation, we embedded a prospective study into our
program utilizing a pre-post design. Our program was implemented
from June 2015 to February 2018. Participants were recruited into the
program throughout the study period. For the evaluation study, we
invited the first 150 participants to complete a comprehensive ques-
tionnaire that included validated measures of knowledge, awareness,

intention to vaccinate, susceptibility, perceived benefits, perceived
barriers and social norms (the psychosocial survey group). These par-
ticipants received pre-post education surveys to evaluate the effect of
the intervention on psychosocial measures. The comprehensive survey
was limited to the first 150 participants due to the length of time re-
quired to complete these surveys, and to limit the effect of survey
burden on the willingness of participants to receive services. All other
program participants completed a short survey on knowledge, aware-
ness and intention to get the vaccine. Participants completed surveys at
recruitment, immediately post education and at seven months post re-
cruitment. Individuals in the psychosocial survey group received a $22
gift card for completing the full survey.

1.2. Study setting and recruitment

This intervention was conducted in El Paso County, Texas which is
located on the US-Mexico border with a population of approximately
840,000 (Elpaso County, 2015). A majority (82.2%) of the population is
Hispanic American of Mexican descent (Bureau USC, 2010–2014). This
population is socioeconomically challenged with a high poverty rate,
low educational attainment and low rates of health coverage (36%
without health insurance, compared to 25.2% in Texas and 14.7% in
the US) (Bureau USC, 2017). Participants were approached and re-
cruited from multiple community sites with the aid of our community
partners. Sites included but were not limited to community centers,
food banks, health fairs, community colleges, trade schools, school
districts and churches.

1.3. Eligibility

Individuals were eligible to participate in the program if they were
adults aged 18–26 years or parents/guardians of children (POC: parents
of children) aged 9–17 years who had not previously completed the
three-dose vaccine series. Eligibility criteria for receipt of no-cost HPV
vaccine through our program were age 9–26 years, uninsured, under-
insured and having a Texas address (this was a requirement of the
grant-funding agency). We determined age criteria using the Advisory
Committee on Immunization Practices (ACIP) recommendations for
HPV vaccination (ACIP, 2014).

1.4. Intervention

Our intervention targeted individuals with access to care barriers.
The intervention consisted of outreach, education, navigation and
provision of vaccine to eligible individuals.

The development of the educational material for the program was
guided by the Health Belief Model (HBM) and was informed by findings
of focus groups previously conducted in the community (Penaranda
et al., 2014). The focus groups identified cultural concerns, barriers and
knowledge gap specific to this community, and this informed our
adaptation of available material on the CDC website (Prevention. CfDCa.
Human Papilloma Virus (HPV), 2015). The educational materials were
culturally tailored and available in Spanish and English and included
information on cervical cancer, HPV transmission, HPV vaccine in-
dications, schedule, contraindications and adverse reactions. The ma-
terials addressed constructs that are associated with increased intention
to vaccinate such as perceived susceptibility to HPV infection, per-
ceived health benefits (Rickert et al., 2014; Patel et al., 2012), and
normative beliefs (Dempsey et al., 2006). The education was pilot-
tested in a small group to ensure that information was accurately
conveyed in a comprehensible manner. We developed the educational
sessions to be presented verbally with an audiovisual aid which are
strategies that have been shown to improve knowledge in a similar low-
income Hispanic community (Chan et al., 2015). The sessions were
delivered by bilingual community health workers also known as pro-
motoras to further address cultural and language barriers.
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The navigation component was delivered by program navigators
who helped participants with community resources, scheduling, trans-
portation assistance, and also performed tracking and reminders.
Reminder phone calls occurred at 2, 6, and 12months. After three
unsuccessful phone contact attempts, navigators sent participants a
letter with program contact information, and no further attempts to
contact them were made. If a participant reported receiving HPV vac-
cine outside the program during the follow-up period, this was verified
through the state immunization registry where possible.

Access to the vaccine was provided after the education was delivered.
Eligibility criteria for receipt of no-cost HPV vaccine through our pro-
gram were age 9–26 years, uninsured, underinsured and having a Texas
address (this was a requirement of the grant-funding agency). For those
eligible for the no-cost vaccine, a certified medical assistant provided
the vaccine at the site of recruitment or scheduled a vaccine adminis-
tration appointment at the participant's home or a collaborating com-
munity site. For those who qualified for immunization through their
insurance, we referred them to their providers for vaccination.

1.5. Measures

We collected demographic information including age, gender (self-
defined by the participant or parent/guardian), level of education, race,
ethnicity, country of birth, household income and length of residence in
the US. Psychosocial measures included knowledge (7 items), aware-
ness and intention to vaccinate. Individuals in the “psychosocial
survey” group completed additional questions covering HBM constructs
obtained from validated surveys which included knowledge, suscept-
ibility (3 items, Cronbach's alpha= 0.94), perceived severity (4 items,
Cronbach's alpha 0.9), perceived benefits (4 items, Cronbach's
alpha= 0.86), barriers (3 items, Cronbach's alpha=0.9), and sub-
jective norms (3 items not validated) (Gerend and Magloire, 2008;
Gerend et al., 2013; Caskey et al., 2009). In cases where parents had
more than one eligible child or if both a parent and their child were
eligible, only one survey was completed. For the surveys, we used the
child's information for age, gender, having a regular doctor, county of
birth, ethnicity and length of time living in the US and the parent's
characteristics for other survey items.

1.6. Statistical analysis

The primary outcome of our study was vaccine completion, while
secondary outcomes were changes in psychosocial measures after the
intervention and predictors of vaccine completion. We defined vaccine
completion as receipt of two doses of vaccine at least six months apart
for individuals aged 9 to 15 and receipt of three doses of the vaccine
over six months for those aged 16 to 26 (ACIP, 2014). We summarized
quantitative data using mean and standard deviation (SD) and reported
categorical data using frequencies and proportions. We reported sum-
mary statistics for the entire cohort and separately for adults and POC.
We reported vaccine initiation and completion rates along with their
95% confidence interval (CI) using the binomial distribution. We
compared psychosocial scores pre-intervention with respective scores
after intervention using a two-sided paired t-test. We summarized the
effect size using mean change in scores along with the 95% CI and p-
value. We also quantified the percent relative change for each score. We
obtained p-values to assess significant differences in absolute mean
changes between pre and post intervention. We used McNemar's test to
compare HPV vaccine awareness pre and post-intervention. We de-
termined the adjusted and unadjusted factors associated with vaccine
completion using logistic regression analysis for adults while we used
hierarchical logistic regression analyses with two-levels for children.
The multilevel model was used due to the hierarchical structure in the
dataset (multiple children from the same family). We considered the
subject level covariates as level one factors and household factors as
level II factors (Tables 3 and 4). We included factors present in the

unadjusted analysis at 15% level of significance in the multivariable
regression analysis. We only retained factors significant at 5% in the
multivariable analysis (Table 4). We conducted our statistical analyses
using SAS 9.4.

2. Results

In the study period (June 2015–February 2018), 12,645 participants
were approached and offered the intervention. Of these 2,380 partici-
pants were eligible and recruited into the program. A total of 1796
unique surveys were included in the analysis (numbers are different due
to multiple participants from the same family having only one survey
completed). Of the final surveys analyzed, 937 (52%) were adult par-
ticipants with an average age of 22.8 years (SD: 2.6), and 859 (48%)
were children with an average age of 12.7 years (SD: 2.7). Table 1
shows the socio-demographic characteristics of participants for the
entire cohort and separately for adults and children/POC in the study.
The majority of the participants in the cohort were female (63.9), born
in the US (69.5%), Hispanic (97.4%), had a greater than high school
education (82.2%), income less than $20,000 (37.8%) and did not have
a regular doctor (64.7%). There were some demographic differences in
adults recruited to the study when compared with children/POC; adult
participants were more likely to be female (72.4% vs 54.7%), less likely
to have a regular physician (86.9% vs 40.4% reporting no regular
physician). Adult participants were also less likely to be born in the US
(64.6% vs 74.9%), more likely to have a college or higher education
(57% vs 35.2%) and less likely to report income < 20,000(30.1% vs
49.8%).

Overall our final HPV vaccine initiation and vaccine completion

Table 1
Characteristics of participants in the study.

Variable Overall (N= 1796) Adults (N=937) Child (N=859)

Mean SD Mean SD Mean SD

Age 17.94 5.77 22.83 2.60 12.59 2.74
US years 12.56 7.38 15.09 8.64 9.80 4.22

N % N % N %
Gender

Female 1148 63.99 679 72.47 469 54.73
Male 646 36.01 258 27.53 388 45.27

Regular
doctor

No 1156 64.73 811 86.92 345 40.45
Yes 630 35.27 122 13.08 508 59.55

Country of
birth

US 1245 69.55 606 64.67 639 74.91
Mexico 517 28.88 316 33.72 201 23.56
Other 28 1.6 15 1.6 13 1.5

Overall (N= 1553) Adults (N=937) POC (N=616)
Hispanic

No 40 2.58 29 3.09 11 1.79
Yes 1512 97.42 908 96.91 604 98.21

Partner
No 832 53.68 643 68.62 189 30.83
Yes 718 46.32 294 31.38 424 69.17

Education
Grade
school

103 6.69 6 0.64 97 16.03

Middle
school

171 11.1 43 4.6 128 21.16

High school 520 33.77 353 37.75 167 27.6
College or
higher

746 48.44 533 57.01 213 35.21

Income
<20 k 587 37.87 281 30.05 306 49.76
20–35 k 168 10.84 89 9.52 79 12.85
> 35 k 83 5.35 37 3.96 46 7.48
Don't know
or refused

712 45.9 528 56.5 184 29.9
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rates were 67.1% (95%CI: 64.8%, 69.2%) and 39.8% (95%CI: 37.5%,
42.1%) respectively (figure not included in tables). The vaccine initia-
tion rate was significantly higher among adults 77.4% (95%CI: 74.6%,
80.0%) compared to children 55.8% (95%CI: 52.4.6%, 59.1%). The
vaccine completion rate was quite low 31.6% (95%CI: 28.6%, 34.7%)
among adult participants compared to 48.7% (95%CI: 45.3%, 52.1%)
among children. Approximately 90% of the participants received at
least one dose of vaccine (some participants were recruited having al-
ready initiated but not completed) with over half (55.5%) of all parti-
cipants receiving at least two doses of the vaccine.

Among adult participants, HPV awareness improved significantly
from 61.7% to 87.6%. HPV awareness also increased in POC (85.1% to
95.5%). The effect of the educational intervention on psychosocial
scores in the psychosocial survey group is reported in Table 2. Both
groups (adults versus POC), showed a statistically significant im-
provement in most psychosocial factors compared to their baseline
values. Knowledge increased 64% in adults, p < 0.001 and 58.6% in
POC p < 0.001; susceptibility increased 15.7%, p < 0.001 in adults
and 7.5% in POC, p=0.002; benefits increased 9%, p < 0.001 in
adults and 2.9%, p=0.033 in POC; barriers decreased −12.6%,
p < 0.001 in adults, and −9.7%, p < 0.001 in POC; and vaccine in-
tention increased 12.7%, p < 0.001 in adults and 15.3%, p < 0.001 in
POC following our intervention. In addition to these factors, the POC
group also showed a significant improvement in self-efficacy (4.7%,
p=0.005) as well as perceived severity (2.07%, p= 0.037). Subjective
norms were not significantly different after the intervention in either
group. The extent of improvement after the intervention was found to
be larger for adult participants on all scores except for intention when
compared to the POC.

Tables 3 and 4 show unadjusted and adjusted factors associated
with vaccine completion. In the unadjusted analysis for adult partici-
pants, we found male gender and being born in the US conferred re-
duced odds of vaccine completion while pre-intervention perceived

benefits were significantly associated with increased odds of vaccine
completion. In children, however, the unadjusted analysis showed in-
creasing age, being Hispanic and having the parent living with a partner
increased the odds of vaccine completion. Being born in the US, a
higher pre-intervention susceptibility score and higher pre-intervention
intention to vaccinate conferred decreased odds of vaccine completion.
Following adjustment, the odds of vaccine completion remained sig-
nificantly lower in both adults and children born in the US, while a
higher pre-intervention perceived benefits score remained significantly
predicted vaccine completion in the young adult population and the
pre-intervention susceptibility score predicted vaccine completion in
children.

3. Discussion

Vaccine initiation and completion rates have been reported to be
quite low among Hispanics compared to other ethnic groups. This in-
tervention resulted in an overall initiation rate of 67.1% and a com-
pletion rate of 39.8%. While this is slightly higher than the national
average for receipt of at least one dose of the vaccine (60.4%) (Walker
et al., 2017), it still falls significantly short of the Healthy People 2020
target of 80% vaccine coverage. Overall we found that the odds of
vaccine completion remained significantly lower in both adults and
children born in the US. While pre-intervention perceived benefits in
the young adult population and pre-intervention susceptibility re-
mained significant in children.

Our multicomponent program was a promotora-led intervention
that comprised education, navigation services and provision of no-cost
vaccines. The use of promotoras has been shown to improve uptake in
cancer screening programs in mostly Hispanic populations (Hansen
et al., 2005; Nuno et al., 2011; O'Brien et al., 2010). A 2015 study
which reviewed the effect of promotora-led outreach, education and
navigation support were similarly effective in increasing initiation and

Table 2
Effect of the education intervention on psychosocial factors among participants.

Variable Pre Post Change % mean change

Mean SD Mean SD Mean 95% CI

Overall
HPV awareness-Y (N, %) 1102 71.1 1131 90.6 19.45
Knowledge 6.47 3.27 10.46 1.62 4.15 3.96 4.34 61.66
Susceptibility 16.17 4.68 17.93 4.50 1.78 1.14 2.41 10.89
Severity 19.46 2.88 19.74 2.76 0.32 −0.04 0.68 1.40
Benefits 24.82 4.56 26.25 3.45 1.46 0.84 2.08 5.76
Barriers 15.90 4.30 14.09 5.27 −1.76 −2.32 −1.20 −11.34
Subjective norms 11.73 4.87 12.24 5.23 0.27 −0.25 0.79 4.30
Self-efficacy 18.58 3.23 19.17 2.77 0.64 0.23 1.06 3.20
Intention 29.31 9.14 33.31 4.58 4.13 3.65 4.61 13.65

Adult participants
HPV awareness-Y (N, %) 577 61.7 686 87.6 25.9
Knowledge 6.30 3.33 10.33 1.62 4.13 3.89 4.37 64.01
Susceptibility 14.37 4.85 16.62 5.10 2.05 1.14 2.96 15.67
Severity 19.01 3.36 19.19 3.42 0.32 −0.31 0.95 0.95
Benefits 23.41 4.68 25.52 4.04 1.91 1.03 2.80 9.03
Barriers 15.11 3.80 13.21 5.25 −1.77 −2.65 −0.90 −12.61
Subjective norms 11.65 4.47 12.14 4.94 0.52 −0.11 1.14 4.21
Self-efficacy 17.93 3.26 18.29 3.20 0.33 −0.16 0.82 2.00
Intention 29.08 8.85 32.77 5.13 3.58 3.03 4.14 12.71

Parents of children (POC)
HPV awareness-Y (N, %) 525 85.4 445 95.5 10.1
Knowledge 6.74 3.15 10.69 1.59 4.18 3.87 4.49 58.63
Susceptibility 18.04 3.66 19.40 3.14 1.47 0.57 2.37 7.51
Severity 19.94 2.19 20.35 1.57 0.32 0.02 0.62 2.07
Benefits 26.30 3.93 27.08 2.41 0.96 0.08 1.83 2.96
Barriers 16.71 4.64 15.09 5.14 −1.75 −2.45 −1.04 −9.73
Subjective norms 11.82 5.27 12.35 5.56 −0.01 −0.87 0.85 4.47
Self-efficacy 19.24 3.07 20.15 1.73 0.99 0.30 1.68 4.72
Intention 29.66 9.56 34.21 3.26 5.04 4.15 5.93 15.33
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completion rates in Hispanic females aged 11–17 (Parra-Medina et al.,
2015). To our knowledge; no similar studies have reported the effect of
a promotora-led intervention for improving HPV vaccine uptake in both
males and females.

In the unadjusted analysis for young adults (aged 18 to 26 years),

we found that males and those born in the US were less likely to
complete the HPV vaccination series. This finding is consistent with
national data from the CDC's 2016 report in which among adolescents
aged 13–17 years, males were less likely to complete HPV vaccine series
than females (28.8% vs 44.2%) (Reagan-Steiner et al., 2016).

We did find that the odds of completing the vaccine series were
significantly lower among individuals born in the US. We hypothesize
that this increased odds among immigrants may be due to higher vac-
cine acceptability because of their positive experiences with vaccine-
preventable diseases (Perkins et al., 2010).

In children (9 to 17 years of age) we found the factors most asso-
ciated with HPV vaccine series completion were older age of the child, a
parent living with a partner and higher baseline parental HPV aware-
ness, while a higher parental intention to vaccinate at baseline and
higher levels of education were associated with lower odds of com-
pletion of vaccination series. While not reported in our data, we did not
find any association between intention and initiation of the HPV vac-
cine series. Our findings are similar to those of Rickert et al. who
evaluated the effects of two brief health interventions on HPV vaccine
uptake and completion in adolescents aged 11 to 15 and found no as-
sociation between parental intention to vaccinate and uptake or com-
pletion of vaccine series (Rickert et al., 2015). It has been suggested in
the literature that intention to vaccinate may serve as a mediator in the
pathway between psychosocial factors and vaccination receipt rather
than as a direct association (Rickert et al., 2014). Studies among young
adults have found younger age to be associated with increased initia-
tion (Wilson et al., 2016); these studies tend to evaluate predictors in
young adults rather than in children. In studies evaluating age as a
predictor in younger adolescents, older age is associated with improved
vaccine coverage which is similar to our finding (Donahue et al., 2015).

Our findings shed some light on differences between predictors of
HPV vaccine completion between young adults and parents of vaccine-
eligible children in a predominantly low income and Hispanic (mostly
Mexican origin) population. Our findings highlight the importance of
adapting interventions to fit the needs of the population served. The
adjusted analysis showed that pre-intervention perceived benefits were
an essential factor in vaccine completion in adults, while for parents of
vaccine-eligible children, baseline perceived susceptibility was im-
portant. Surprisingly, perceived barriers and perceived self-efficacy did
not affect the odds of vaccine completion in either group. Although
other studies have found similar associations between these psychoso-
cial factors and vaccination, they primarily studied intention to vacci-
nate as opposed to the actual behaviour of vaccine completion (Reiter
et al., 2011; Lechuga et al., 2011; Askelson et al., 2010; Patel et al.,
2012).

3.1. Limitations

One of the limitations of this study is that we utilized a pragmatic
design that did not include a parallel control group to establish the
exact effect of the intervention on psychosocial factors. Further, com-
prehensive psychosocial factors were only collected on a sub-group of
individuals which may have affected our ability to detect more differ-
ences. This limitation was a result of attempting to reduce the effect of
long survey burden on participants' willingness to receive vaccines. The
results of this study may not be generalizable to other ethnic groups as
this study was conducted in a community on the US Mexico border, and
findings may differ in non-border dwelling Hispanics. Approximately
97% of our study population self-identified as Hispanic which is much
higher than many studies reporting effects on Hispanic populations.
However, although this limits generalizability, it is also a strength as it
provides much-needed information about health promotion interven-
tions in this underrepresented group. Despite these limitations, our
study has some unique strengths. Ours is the first community-based
study to assess the effect of a multifaceted intervention on both HPV
vaccine-eligible adults and children in a predominantly underserved

Table 3
Unadjusted factors associated with vaccine completion for adults and children.a

Variable Adults Childrenb

OR (95% CI) OR (95% CI)

Age 0.962 (0.913, 1.015) 1.137 (1.442, 4.080)
US years 0.988 (0.972, 1.004) 1.014 (0.951, 1.082)
Gender - M 0.727 (0.529, 1.000) 0.589 (1.568, −0.160)
Regular doctor - Y 0.672 (0.434, 1.041) 0.454 (1.386, −0.810)
Country of birth - US 0.662 (0.498, 0.879) 0.223 (0.748, −2.900)
Hispanic - Y 1.467 (0.620, 3.474) 1.391 (198.9, 2.220)
Partner - Y 0.873 (0.647, 1.178) 1.328 (4.785, 2.830)
Education

Grade school Reference
Middle school 0.972 (0.098, 9.645) 0.256 (1.633, −0.920)
High school 1.949 (0.225, 16.891) 0.203 (1.200, −1.560)
College or higher 2.747 (0.319, 23.686) 0.215 (1.193, −1.560)

Income
<20 k Reference
20–35 k 1.418 (0.867, 2.319) 0.322 (1.863, −0.570)
>35 k 0.883 (0.418, 1.866) 0.258 (2.447, −0.400)
Don't know or refused 0.892 (0.653, 1.218) 0.402 (1.496, −0.760)

Knowledge_Pre 1.025 (0.983, 1.068) 0.913 (1.094, −0.010)
Susceptibility_Pre 1.059 (0.976, 1.149) 1.005 (1.538, 2.010)
Severity_Pre 1.019 (0.909, 1.143) 0.824 (1.554, 0.770)
Benefits_Pre 1.099 (1.002, 1.205) 0.885 (1.262, 0.610)
Barriers_Pre 0.985 (0.895, 1.085) 0.929 (1.256, 1.000)
Subjective norms_Pre 1.071 (0.985, 1.164) 0.895 (1.168, 0.330)
Self-efficacy_Pre 1.041 (0.924, 1.172) 0.885 (1.425, 0.960)
Intention_Pre 0.997 (0.982, 1.013) 0.934 (0.991, −2.520)
HPV awareness_Pre - Y 1.244 (0.934, 1.658) 0.729 (3.644, 1.190)

a OR: odds ratio; CI: confidence interval; HPV: human papillomavirus.
b For Children: We used Information from the child for the variables: age,

gender, regular doctor, county of birth, ethnicity and length of time living in the
US. Family (parents) characteristics were used for survey items; living with a
partner, education, income and psychosocial variables such as knowledge,
perceived susceptibility, severity, barriers, subjective norms, self-efficacy, in-
tention and HPV awareness. We used logistic regression analysis for modeling
vaccine completion among adult participants while two level logistic regression
analyses (children were nested in family) were used for modeling vaccine
completion among child participants.

Table 4
Final adjusted analysis for vaccine completion.a

Variable OR 95% CI

Adult-Y 0.276 0.177 0.430
Country of birth

USA Reference
MX 2.154 1.439 3.224
Other 2.452 0.567 10.608

Hispanic - Y 3.167 0.900 11.139
HPV awareness_Pre-Y (N, %) 1.478 0.970 2.252
Intention_Pre 0.981 0.962 1.000
Country of birth - US 0.346 0.160 0.750
Benefits - Pre 1.101 1.002 1.210
Country of birth - US 0.117 0.017 0.814
Susceptibility - Pre 1.257 1.001 1.578

Ordinary logistic regression analysis was used for modeling vaccine completion
among adult participants while two level logistic regression analyses (children
were nested in family) were carried out for modeling vaccine completion
among child participants. Regression model for adults included gender, living
in US, regular doctor, and country of birth, Hispanics, knowledge, and HPV
awareness. Regression model for children included age, country of birth,
Hispanics, partner, education, income, intention and HPV awareness.

a OR: odds ratio; CI: confidence interval; HPV: human papillomavirus.
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Hispanic population on the US Mexico border. In addition to using
promotoras to provide education and navigation, we were able to de-
liver vaccination to individuals in their local community centers and
homes. Finally, this study assessed the effectiveness of the intervention
on actual vaccine uptake and completion as opposed to an intention to
vaccinate. In the study population, the intervention program was found
to be effective on collective outcomes.

4. Conclusion

Our study findings suggest that a comprehensive intervention im-
proves HPV vaccine uptake and completion in both adults and children,
and significantly improves HPV awareness, knowledge, and intention to
receive vaccinations, perceived susceptibility and perceived barriers. To
address disparities in HPV vaccination, culturally tailored multi-
component programs delivered by trained promotoras should be ex-
plored in populations with lower vaccination rates. Further studies are
needed to evaluate the cost-effectiveness of this approach in commu-
nities with low HPV vaccination rates.
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