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Although genital HPV is themost prevalent STI in the US, rates of vaccination uptake among high-risk subgroups remain
low. Investigations of vaccine compliance have mainly targeted mother-daughter dyads, which in some settings may prove
difficult. This study examines an innovative culturally tailored, computer-delivered media-based strategy to promote HPV
vaccine uptake. Data, inclusive of sociodemographics, sexual behaviors, knowledge, attitudes, and beliefs about HPV and
vaccination were collected via ACASI from 216 African American adolescent females (ages 14–18 years) seeking services in
family planning and STI public health clinics in metropolitan Atlanta. Data were obtained prior to randomization and
participation in an interactive media-based intervention designed to increase HPV vaccination uptake. Medical record
abstraction was conducted 7 month post-randomization to assess initial vaccine uptake and compliance. Participants in the
intervention were more compliant to vaccination relative to a placebo comparison condition (26 doses vs. Seventeen doses;
pD0.12). However, vaccination series initiation and completion were lower than the national average. Thorough evaluation
is needed to better understand factors facilitating HPV vaccine uptake and compliance, particularly perceived susceptibility
and the influence of the patient-provider encounter in a clinical setting.

Introduction

Genital HPV is the most common sexually transmitted infec-
tion (STI) in the US, with about 14 million males and females
newly infected annually.1 Over 80% of sexually active women
are exposed to the virus within 3 to 4 y after coital initiation.2 As
most females in the United States initiate sexual activity during
adolescence, HPV is of particular concern in this age group.

HPV prevalence among adolescents is not uniform. Research
consistently shows that among adolescent females, greater HPV
prevalence is observed among low-income and minority popula-
tions,3,4 particularly African American female adolescents. One
study, of a sample of predominantly African American adoles-
cents 13–18 y of age, identified 70.7% infected with HPV.5

Another observed 64% HPV prevalence among a sample of pre-
dominantly African American adolescents 12–19 y of age.6 Fur-
ther, 77% of that sample was infected with at least 1 high-risk
HPV subtype, with HPV type 16 being the most prevalent
(10.2%). The epidemiological research demonstrates that HPV
prevalence is markedly higher for African American adolescents
relative to other ethnic/racial groups. Prevention strategies
directed at African American adolescents are urgently needed to
reduce this marked and persistent health disparity.3,4

Despite a safe and effective vaccine to protect against HPV,
vaccination rates are low, particularly among adolescents. Rec-
ommendations for HPV vaccination from the Advisory Commit-
tee on Immunization Practices (ACIP) are not sufficient, in and
of themselves, to enhance vaccination rates, especially among
populations that are most vulnerable to HPV infection like Afri-
can American adolescents. Data from the 2006–2011 National
Immunization Survey (NIS) for teens shows that only 53% of
female adolescents 13–17 received one or more doses of the
HPV vaccine. Further, only 34.8% of adolescents had completed
the required 3 dose series.7 More recent data from the 2007–
2012 NIS-teens shows that for the first time since the vaccine
was approved, there has been no increase in series initiation and
series completion rates among adolescent females in the United
States.8

Several studies have also observed marked and persistent racial
and socio-economic disparities in HPV vaccination initiation
and series completion,7,9-14 with African American adolescents
less likely than whites to initiate and complete the HPV vaccine
series.11 The 2011 NIS-teens reported that only 56.0% of Afri-
can American adolescents initiated the vaccine with only 31.7%
completing the series. Series completion is lower than both
whites (33.0%) and Hispanics (41.6%).7 This racial disparity is a
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serious public health concern as African American females are
more likely to become infected with HPV, more likely to develop
cervical cancer, and more likely to experience mortality from cer-
vical cancer.10 Given such evidence, focused vaccination efforts
on minority adolescents could reduce racial disparities in cervical
cancer incidence being that cervical cancer is most prevalent
among minority women.10 Thus, innovative, theoretically
grounded intervention strategies are needed to enhance African
American female adolescents’ uptake of HPV vaccine.

Intervention innovation
A review of interventions to improve immunization rates

found that multicomponent interventions were more effective
than single-focus interventions.15 Interventions to enhance adop-
tion of health-promoting behaviors have been effective – though
of limited applicability in clinical venues. Unfortunately, it is
often not feasible to implement or sustain these interventions in
clinical venues attributable to a host of factors such as clinicians’
lack of time, lack of awareness, lack of self-efficacy in health
behavior counseling, lack of outcome expectations, and lack of
reimbursement, as the most prominent barriers to providing cli-
nician-delivered one-on-one health promotion education.16,17

Expecting clinicians to routinely provide in-depth advice and
counseling during the typical brief outpatient visit is not realistic
or sustainable.18 A new paradigm is required that overcomes
these barriers and permits the dissemination, adoption, and sus-
tainment of effective health promotion programs in clinical set-
tings. One emerging innovative strategy to overcome many of
the barriers to providing health promotion education in clinical
venues is the use of computer-delivered programs.

Many interactive computer-delivered health programs use
simulations, typically with limited branching based on users’
decisions at critical junctures in the narrative. Simulations pro-
vide users an opportunity to practice choosing responses in realis-
tic, videotaped scenarios. This opportunity to practice pairing
responses with discriminative stimuli and obtaining immediate,
realistic and safe feedback is superior to linear programs, which
are played from beginning to end without user involvement.19

Technological interventions, such as computer-delivered pro-
grams, may also be particularly compelling for clinical venues
attributable to: (1) cost being relatively low; (2) dissemination to
large numbers of patients is possible; (3) information can be eas-
ily updated; (4) interventions can be tailored to be gender-, devel-
opmentally- and culturally-congruent to the particular patient
population; (5) interventions can be readily incorporated into
traditional clinical venues, as supplements in primary care
settings; and (6) there is potential for greater adherence,
engagement, and candor.20

Purpose of study
The primary purpose of the study was to conduct a random-

ized placebo-controlled trial to test the efficacy of a theory-based,
multi-component computer-delivered media-based intervention,
Girls OnGuard, designed to enhance the initial uptake of HPV4
and completion of the series. The main objectives were to (1)
evaluate the efficacy of Girls OnGuard, relative to the health

promotion comparison condition, in enhancing the initial uptake
of the first dose of HPV4 and (2) evaluate the efficacy of Girls
OnGuard, relative to the health promotion comparison condi-
tion, in enhancing compliance with receiving the second and
third doses of HPV4. It was hypothesized that a larger proportion
of adolescents in Girls OnGuard, relative to the health promo-
tion comparison condition, would receive the first dose of the
HPV4 vaccine and would complete a greater number of the 3
recommended doses of HPV4.

Theoretical framework
The Information-Motivation-Behavioral Skills (IMB) model

provides a framework for understanding risk behavior and for
constructing interventions to facilitate behavior change21,22 and
has been applied to a wide range of behaviors across diverse pop-
ulations.23 The IMB model asserts that individuals are likely to
initiate and maintain positive health behaviors to the extent that
they are well informed, motivated to act, and possess the requisite
behavioral skills.24

Key IMB model constructs, specifically information, motiva-
tion, and behavioral skills, have been demonstrated to affect
acceptance of HPV vaccination. In a qualitative study examining
acceptability of HPV vaccination among young adult African
American and Latina females, Scarinci et al25 found that 77.8%
of African Americans had never heard about HPV. After a brief
presentation about cervical cancer and HPV, African American
females indicated that an HPV preventive vaccine would be
acceptable; however, they expressed concerns about vaccine effec-
tiveness and adverse side effects. Motivating factors for vaccina-
tion included: (1) receiving education/information about the
vaccine, (2) affordable pricing, (3) good results in research trials,
and (4) knowing others who had been vaccinated. Behavioral
skills identified included using condoms, not having multiple
male partners, and remaining abstinent; many were unaware that
HPV vaccination was an effective prevention option. These find-
ings suggest that unique intervention strategies should be devel-
oped based on the needs and perceptions of the target audience.

These findings are supported by 2 systematic reviews of pre-
dictors of HPV vaccine acceptance among parents and adoles-
cents.26,27 These reviews found that often the majority of men
and women had never heard of HPV. Although there is mixed
evidence for the relationship between knowledge about HPV vac-
cination and HPV vaccine acceptance,27 several studies did iden-
tify greater knowledge about the benefits of HPV vaccination as
a correlate of HPV vaccine acceptance. In terms of motivation,
recent reviews identified several factors correlated with HPV vac-
cine acceptance among adolescents, including: (1) perceived like-
lihood of getting HPV or cervical cancer, (2) perceived severity
of HPV infection, (3) perceived effectiveness of the HPV vaccine,
(4) physician recommendation, (5) parental acceptance of HPV
vaccination, and (6) school requirements.26,27

Both reviews noted prominent limitations of published
acceptability research, specifically citing that much of the research
is limited to small cross-sectional studies conducted with pre-
dominantly Caucasian samples.27 Most important, the majority
of published acceptability studies were conducted prior to formal
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FDA approval and availability of the HPV4 vaccine; thus, the
findings may be limited by the hypothetical nature of the HPV
vaccine at that time.26

This study was a unique opportunity to apply IMB theoretical
constructs to influence uptake of HPV4 vaccine among African
American adolescents and determine actual vaccination rates
through medical record abstraction, as opposed to participant’s
acceptance of vaccination.

Formative research
In addition to applying the IMB theoretical constructs to

guide the development of the Girls OnGuard intervention, for-
mative research was conducted in July and August of 2009. A
combination of focus groups and individual interviews were con-
ducted with mothers, health care providers, and adolescents to
identify relevant knowledge, attitudes, and perceptions of HPV
and HPV4 vaccination.28-30

Two focus groups were conducted with mothers of African
American adolescent females, 13–18 y old, living in metropoli-
tan Atlanta. Focus groups were audio-recorded, transcribed ver-
batim, and content analyzed for predominant themes. Mothers
had some knowledge of HPV, but limited knowledge of the
HPV4 vaccine and its side effects. They expressed a general need
for more information on the vaccine, particularly its long-term
effectiveness. While mothers preferred their daughters communi-
cate with them about getting vaccinated, some mothers feared
that their daughters’ interest in vaccination was a signal of sexual
activity. Overall, most mothers were receptive to vaccination; if
their child’s health care provider initiated the conversation and
could clarify their questions about HPV4 vaccine.

Telephone elicitation interviews were conducted with health
care providers who served the target population and individual
in-person elicitation interviews were conducted with African
American adolescent females aged 13–18 y All interviews were
audio-recorded, transcribed verbatim, and content analyzed.
Data collected from adolescents suggested an overall lack of
understanding of HPV and HPV vaccination. The majority,
however, were open-minded and interested in receiving addi-
tional information about both. While providers were seen as a
trusted source of information, many inconsistencies were identi-
fied in terms of their HPV vaccination recommendations and
counseling of adolescents.

Qualitative findings revealed potential motivators and barriers
to vaccination that were later incorporated into the development
of the Girls OnGuard interactive computer-delivered interven-
tion. Predominant themes that emerged were used to apply IMB
model constructs. Application of the IMB constructs that served
as a benchmark to guide development of the Girls OnGuard
interventions are presented in Figure 1.

Best practices in multimedia health education were also
reviewed, and a 5-scene media-based intervention script was
developed.31-35 Prior to production, theater testing was per-
formed at a local adolescent health center in one of the study
implementation counties to pre-test content and obtain post-
exposure attitudes and preferences of the script. Other than sev-
eral dialog edits and minor phrasing changes to enhance its

“realism” for our target audience, adolescents perceived the con-
tent to be useful, practical, and relevant.

A novel reminder strategy to enhance adolescents’ compliance
with the recommended second and third doses of HPV4 vaccine
was also developed. This element of Girls OnGuard builds on
the Cochrane Review of patient reminder systems for immuniza-
tion compliance.36,37 In addition to clinical efforts of offering
appointment cards indicating the date of participants’ next vacci-
nation appointment, and physician reinforcement of the need to
return for subsequent HPV4 vaccinations, key chains with a
motivational health message that can be used to store a vaccine
reminder card were given to participants. The application of
these key chains was further modeled in the Girls OnGuard
intervention. Prior to the start of the main trial, a small pilot test
(ND10) was conducted to determine the feasibility of study pro-
cedures and to assess the acceptability of study completion time
from the participant’s perspective. We received positive feedback
particularly in regards to time needed to complete the computer
assessment and video(s) within the clinic setting.

Methodology

Sample
Participants were recruited in the waiting areas of 5 health

clinics in metropolitan Atlanta between 2010 and 2012. To be
eligible potential participants had to: (a) self-identify as an Afri-
can American female; (b) be between 13–18 y of age at the time
of enrollment; (c) be unmarried; (d) seeking reproductive or STI
services at a participating study clinic; (e) report that they have
not previously received HPV vaccine; and (f) provide written
informed consent and the Health Insurance Portability and
Accountability Act (HIPPA) Privacy Rule consent, when applica-
ble. Adolescents who refused to provide written HIPAA consent
could still participate but medical records could not be accessed
to evaluate vaccination uptake; adolescents who refused to pro-
vide written informed consent were excluded. A total of 216 Afri-
can American adolescent females were enrolled in Girls
OnGuard. Of the 216 participants, 108 were randomized to the
Girls OnGuard intervention group and 108 were randomized to
the health promotion comparison condition (Fig. 2).

Recruitment
Upon being approached, prospective participants were

screened for eligibility. Eligible adolescents provided written
informed consent and HIPPA, if applicable. Parental consent
was not required, in accordance with Georgia law, as participants
were seeking confidential services in a reproductive health clinic
and HPV vaccination at participating clinics could be obtained
without parental consent. All participants in this study received
standard-of-care counseling according to clinic protocol. For par-
ticipants who elected to receive the HPV vaccine, initial vaccina-
tion uptake occurred on the same day as study enrollment/
randomization. All financial barriers were removed as the cost of
the vaccine was covered under the Vaccines for Children (VFC)
program. Participants received 10 dollars for participating in the
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study. The confidentiality of participants’ data and identity was
ensured. This study was accepted and approved by the Emory
University Institutional Review Board.

Procedure
Following recruitment, eligi-

bility screening, and consent, all
participants completed an Audio
Computer-Assisted Self-Interview
(ACASI) survey. Research staff
provided participants with a small
(10 inch) laptop computer and
headphones, described the brief,
15-minute ACASI survey, and
permitted participants to ask
questions before beginning. The
ACASI survey assessed socio-dem-
ographics, sexual history, and
knowledge, attitudes and beliefs
about HPV and HPV4
vaccination.

Upon completion of the
ACASI assessment, research staff randomized participants to the
2 study conditions. Randomization occurred after the ACASI
survey as opposed to before to account for participants who may

not stay for the duration of the
clinic visit. Timing randomiza-
tion in this way ensured we could
compare participants and non-
participants on baseline charac-
teristics. Randomization was
done using pre-packaged
unmarked envelopes containing
solid blue (intervention group)
or purple (comparison group)
slips of paper. The color coding
was based on a randomization
scheme that was created by com-
puter algorithm, designed to
eliminate bias in assigning partic-
ipants to study conditions. Fol-
lowing randomization,
participants watched a short
video on the same laptop used to
administer the ACASI.

Participants randomized into
the Girls OnGuard intervention
condition viewed a 12-minute
interactive computer-delivered
media presentation on HPV vac-
cination designed to enhance ini-
tial uptake and compliance of
HPV4 and received a motiva-
tional keychain to store a vaccine
reminder card (that was modeled
in the video). Those randomized
to the health comparison condi-
tion viewed a time-equivalent
health promotion media presen-
tation on physical activity and

Figure 1. Application of IMB model constructs to guide development of the Girls OnGuard intervention.

Figure 2. Consort diagram of Girls OnGuard study allocation.
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nutrition. Both videos were designed to be gender- and cultur-
ally-appropriate, beneficial and engaging. Study procedures were
initiated and completed while participants waited in the clinic
waiting area to receive health services. The entire process was
approximately 30 minutes from the time of consent to comple-
tion of study procedures. All clinic providers were blind to study
treatment conditions and provided standard of care counseling to
all participants in accordance with clinic protocol.

There were no follow-up assessments incorporated into the
study procedure, as this was a purposive method to minimize
reactivity and reporting bias, such as social desirability bias. At
7 months post-randomization, medical record abstraction was
initiated for each participant by research staff and designated
clinic personnel. Medical records were reviewed to identify which
participants received HPV4 vaccination, how many HPV4 doses
were received, and the date (day/month) of receipt of each vacci-
nation. In addition, clinic records were reviewed to identify any
STI diagnosis/treatment during this time.

Measures
The quantitative data examined in this study was collected

using ACASI and medical chart abstraction 7 mo post randomi-
zation. The ACASI measured constructs identified in the research
literature and our formative research that might be associated
with the uptake of the HPV4 HPV vaccine: sociodemographic
variables, sexual history, HPV/cervical cancer knowledge, HPV
vaccine acceptability and effectiveness, and normative beliefs.
Selection of measures for inclusion on the ACASI was guided by
a number of factors, including: (1) relevance of the construct for
influencing HPV4 vaccination; (2) use of the measure with simi-
lar populations; and (3) the underlying theoretical framework.

Sociodemographics
The ACASI measured adolescents’ age, education, living situ-

ation, whether anyone in the household received government
assistance, if the participant was employed, and current health
insurance coverage. The ACASI also assessed whether any family
member had been diagnosed with cancer (in general) or cervical
cancer (specifically), and whether they had personally been tested
(Pap smear) or told by a clinician they have HPV infection.

Sexual history
The ACASI measured adolescent’s sexual history using items

developed by the Girls OnGuard research team. These items
assessed: sexual debut, age of sex partners, number of male sex
partners in 3 months prior to assessment and lifetime number of
male sex partners, frequency of vaginal sex and condom use in
the last 3 months, pregnancy and STI history, alcohol/drug use
prior to sex, and relationship history including number of casual
male sex partners. Many of these items were developed by the
researchers’ previous STI/HIV research and have been used
extensively with same-age African American girls attending simi-
lar clinical venues.

Awareness of HPV and cervical cancer
Knowledge about HPV was assessed using an 11-item scale,

with true-false responses, developed by Kahn et al.38 Items were
recoded with correct responses receiving a score of “1” and all
others “0.” Items were summed to create a composite score
reflecting the total number of correct responses.

Perceived susceptibility and perceived severity of HPV
and cervical cancer

Participants completed a set of questions assessing perceptions
of risk and seriousness of HPV and cervical cancer. The subscale
on perceptions of risk was comprised of 10 items and perceived
seriousness of cervical cancer was comprised of 12 items that
were adapted from Ingledue et al.39 and Marlow et al.40 Partici-
pants rated responses on a 4-point Likert scale from “strongly
agree” to “strongly disagree.” The Ingledue et al.39 statements
were developed for an older age group, however, over a 2-week
period, high test-retest reliability coefficients were reported: .90
for knowledge and .95 for perceptions. A composite summed
score was created by adding individual items. Individual ques-
tions were coded/recoded so that higher numbers indicated a
greater perceived susceptibility/severity of HPV and cervical
cancer.

Perceptions about vaccines in general and the HPV vaccine
Seven items assessed general perceptions about vaccines (3

items from Gerend et al.41 and 4 items modified from Marlow
et al.).42 Examples of statements include: “Vaccines are the most
effective way to prevent disease” and “I am concerned about pos-
sible bad side effects of any vaccine.” Perceptions about the HPV
vaccine was measured using 4 items adapted from Marlow
et al.40,42 Participants rated responses on a 4-point Likert scale
from “strongly agree” to “strongly disagree.” Responses were
coded/recoded and then summed to yield separate composite
scores for general vaccine perceptions and HPV vaccine specific
perceptions where higher scores indicated more negative
perceptions.

Risk compensation
Risk compensation was assessed using one item developed by

the research team: “If I get vaccinated with the HPV vaccine, it
will protect me against other sexually transmitted infections (for
example, Chlamydia, gonorrhea, etc.).” Participants rated
responses on a 4-point Likert scale from “strongly agree” to
“strongly disagree.”

HPV vaccine acceptability
Participants completed a set of items from 2 related scales, one

by Gerend et al.41 and another by Zimet et al.43 Participants
completed a modified 5-item measure assessing HPV vaccine
acceptability/likelihood of vaccination. Responses were rated on
a 6-point Likert scale from “very unlikely” to “very likely.”
Cronbach’s a was 0.90.
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Normative beliefs
Participants were assessed using 4 items on who they believe

would be supportive of them receiving the HPV vaccine. Partici-
pants responded to statements as either “agree” or “disagree.”
These items were developed by the Girls OnGuard research team
and were modified from previously used items with similar
populations.

Primary outcome
The primary study outcome to assess the efficacy of the Girls

OnGuard intervention was receipt of the first dose of the HPV4
vaccine. Clinic records were reviewed to identify whether and
when (day/month) participants received HPV4 vaccination. A
secondary outcome was participants’ STI incidence during the
7 mo post randomization period. A Medical Record Abstraction
Form (MRAF) was developed with the assistance of clinic staff to
document this information. The use of medical record abstrac-
tion was selected as the primary outcome measure to provide an
objective and quantifiable measure of HPV4 vaccine uptake that
avoided biases associated with self-report.

Analysis
Statistical power was originally calculated based on an abso-

lute difference of 10% (20% of girls in Girls OnGuard relative
to 10% of girls in the control condition would initiate vaccina-
tion). Using this projected effect estimate and setting the Type 2
error rate to .05 (2-tail test) and power D .80, required a sample
size of 400 adolescents. Descriptive statistics were used to evalu-
ate the distribution of participants with regards to variables
assessed in the ACASI survey and primary/secondary study out-
comes. Summary statistics for all measures were computed sepa-
rately for participants in the Girls OnGuard intervention and
health promotion comparison condition. Generation of these sta-
tistics also served as the last of our ongoing quality control and
quality assurance activities in data management, during which we
identified and corrected any data that may have resulted from
management error. Bivariate analyses were conducted to test vari-
ables for possible inclusion in regression models. Possible con-
founding factors were also assessed to identify if there were
differences between the 2 trial conditions on key variables (i.e.,
attitude about HPV vaccination). SPSS software, version 21 was
used to perform the analyses.

Results

Descriptive comparisons
Of the 216 participants, the average age at enrollment was

16 y (M D 16.47, SD D 1.50). Most attended school and com-
pleted at least the ninth grade (20.4%), lived with their mother
only (53.7%), received at least one form of public assistance
(47.7%), and 44.9% reported Medicaid as their current form of
health insurance. Approximately one-third of participants
reported a family history of cancer (39.3%), with only 8 adoles-
cents reporting a history of cervical cancer in their family (3.7%).
Approximately 40% of participants reported ever having a pap

smear with 16% of those reporting an abnormal result. Two par-
ticipants who reported having an abnormal pap smear indicated
they received a positive HPV diagnosis (Table 1).

Over 75% of the sample was sexually active, with the average
age of sexual debut 14 y of age (M D 14.63, SD D 2.17). Most
reported having male sex partners who were the same age
(56.1%) or older (34.1% within 2–3 y of their own age) and
reported having an average of 4 lifetime male sexual partners
(M D 4.04, SD D 4.83). Over half of all participants reported
being in a current romantic relationship (63%) and usually wait-
ing over a month before initiating sex in the relationship
(52.9%). Of those in relationships, the average length was
11 months (M D 11.18, SD D 11.64). Although this may seem
long by adolescent standards, sexual concurrency was also preva-
lent. Of those reported to be in a relationship, 17% also believed
their main boyfriend or partner was also having sex with another
person, and 15.3% of participants self-reported having a casual
male partner in addition to a main partner. Of those reporting a
casual male partner in addition to their main partner, 33.3% also
believed their casual male partner was having sex with other girls/
women.

Approximately 22% of participants reported ever testing posi-
tive for an STI, and of those, themajority reported only one positive
test (74.5%). Over half (53.7%) of those sexually active reported
using a condom at last sex. Adolescents reported having sex on aver-
age 6 times in the past 90 d (M D 6.20, SD D 9.99) yet reported
using condoms less than half of those times (M D 2.84,
SDD 3.85). Approximately 38% reported a history of oral sex and
7.9% reported anal sex. However, use of protective measures such
as condoms or dental dams was infrequent (SeeTable 2).

Based on the 11-item scale assessing knowledge of HPV and
cervical cancer, participants on average got less than half correct
(M D 4.61, SD D 2.16). Participants did recognize that certain
types of HPV cause cancer (53.2%), HPV is transmitted through
sexual intercourse (50.0%), and a person may be infected with
HPV and not know it (79.2%). Conversely, 84.3% believed
incorrectly or were unsure that HPV could be cured with
antibiotics.

Among study participants, only 18.9% believed “they were at
risk for getting HPV” and 38.9% were “worried about getting
HPV.” Additionally, 25% believed that it was possible that they
may get HPV in the future. Almost 80% of participants believed
they have the ability to avoid HPV infection, would be upset if
they had HPV (84.7%), and agreed that acquiring HPV would
be more difficult to have a long-term sexual partner (73.6%).
Further, 83.4% believed HPV can have serious negative health
consequences, be extremely harmful (83.8%), and is life-threat-
ening (76.4%).

Individual perceptions related to cervical cancer were similar
to those related to HPV infection, although fewer participants
perceived “they were at risk for cervical cancer” (19.5%) and
“worried about getting cervical cancer” (41.2%) than those who
believed they were not at risk. The majority believed their chan-
ces of getting cervical cancer were not high (90.7%), that they
have the ability to avoid it (68.1%), but that getting cervical can-
cer is among the most serious of all diseases they could imagine
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(69.9%). (See Table 3 for perceived susceptibility/severity item
frequencies by condition).

Participants’ perceptions about vaccines in general were rela-
tively neutral (M D 10.16, SD D 2.76, range D 0-21), indicating
neither extreme positive nor negative views. Participants’ percep-
tions about the HPV vaccine, more specifically, were more posi-
tive (lower values indicated more positive views, M D 4.76,
SD D 1.72, range 0–12), possibly suggesting greater acceptability
of the HPV vaccine versus vaccines in general. Approximately
35% of participants mistakenly agreed that if vaccinated with the
HPV vaccine they would be protected against other STIs.

When assessing acceptability of the HPV vaccine, 76.3% of
participants reported they would “try to get more information
about the HPV vaccine,” 63% reported they would be “likely to

get the HPV vaccine if a healthcare provider offered it to them in
the next 12 months,” and 26.9% reported they would be “likely
to actually get the HPV vaccine today” (on the day of study
enrollment).

Few significant differences were observed between study
conditions (Tables 2 and 3). Participants in the comparison
condition were younger at the time of enrollment (M D
16.68, SD D 1.44) (although both averaged approximately
16 y of age), reported ever being pregnant (32.9%, n D 27/
82) and ever having anal sex (13.9%, n D 15/108). Those in
the intervention condition were younger at first sex (M D
14.26, SD D 2.58) and more reported having casual male sex
partners. Participants assigned to the intervention condition
also had a higher perceived susceptibility/severity composite

Table 1. Participant sociodemographic characteristics

Participant Characteristic Comparison ND108 n (%) Intervention ND108 n (%) Total ND216 n (%) p value

Sociodemographics
Age (M, SD) 16.68 (1.44) 16.26 (1.54) 16.47 (1.50) 0.04*

Clinic 0.38
Carroll 0 (0.0) 1 (0.9) 1 (0.5)
Clayton 11 (10.2) 11 (10.2) 22 (10.2)
DeKalb 72 (66.7) 71 (65.7) 143 (66.2)
Fulton 25 (23.1) 22 (20.4) 47 (21.8)
Planned Parenthood 0 (0.0) 3 (2.8) 3 (1.4)
Education Level 0.39
Less than 8th grade 5 (4.6) 8 (7.4) 13 (6.0)
8th grade 13 (12.0) 12 (11.1) 25 (11.6)
9th grade 19 (17.6) 25 (23.1) 44 (20.4)
10th grade 12 (11.1) 18 (16.7) 30 (13.9)
11th grade 21 (19.4) 21 (19.4) 42 (19.4)
12th grade 16 (14.8) 12 (11.1) 28 (13.0)
High school grad or GED 22 (20.4) 12 (11.1) 34 (15.7)
Living Environment 0.25
Live alone 0 (0.0) 4 (3.7) 4 (1.9)
Live with both parents 24 (22.2) 22 (20.4) 46 (21.3)
Live with their mother 56 (51.9) 60 (55.6) 116 (53.7)
Live with their father 4 (3.7) 7 (6.5) 11 (5.1)
Live with their boyfriend 6 (5.6) 2 (1.9) 8 (3.7)
Live with other relative 13 (12.0) 9 (8.3) 22 (10.2)
Other 5 (4.6) 4 (3.7) 9 (4.2)
Received Public Assistance 0.12
No 50 (46.3) 53 (49.1) 113 (52.3)
Welfare (TANF, SSI) 10 (9.3) 8 (7.4) 18 (8.3)
Food stamps 49 (45.4) 50 (46.3) 99 (45.8)
WIC 13 (12.0) 13 (12.0) 26 (12.0)
Section 8 housing 4 (3.7) 6 (5.6) 10 (4.6)
Currently Employed 20 (18.5) 14 (13.0) 34 (15.7) 0.65
Health Insurance 0.19
Private 8 (7.4) 11 (10.2) 19 (8.8)
Medicaid 54 (50.0) 43 (39.8) 97 (44.9)
GA CHIP 3 (2.8) 0 (0.0) 3 (1.4)
No insurance 18 (16.7) 20 (18.5) 38 (17.6)
Don’t know 25 (23.1) 34 (31.5) 59 (27.3)
Family history of any cancer 44 (40.7) 40 (37.0) 84 (39.3) 0.65
Family history of cervical cancer 5 (4.6) 3 (2.8) 8 (3.7) 0.49
Ever had a Pap smear 51 (47.2) 43 (39.8) 94 (43.5) 0.27
Had previous Pap smearC 16 (31.4) 11 (25.6) 27 (28.7) 0.54
Ever had abnormal Pap smear 7 (13.7) 8 (18.6) 15 (16.0) 0.52
>Ever positive HPV diagnosis 0 (0.0) 2 (4.7) 2 (2.1) 0.12

*Significant difference between study conditions, p<.05; CIndicates previous Pap smear before most recent Pap smear.
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score (MI D 32.22, SD D 5.83 vs. MC D 30.42, SD D
6.56; p D .03).

Independent from the composite score, 2 individual items
reached statistical significance and one item was marginally
significant (Table 3). Intervention participants, in particular,
reported believing they were at risk for HPV and that they were

at risk for developing cervical cancer more than comparison par-
ticipants (p < .05). Intervention participants also reported wor-
rying about getting cervical cancer (p D .05) and that they would
be more “likely to get the HPV vaccine today” as compared to
those in the comparison condition (34.3% vs. Nineteen.4%,
respectively, p D .01).

Table 2. Participant sexual and relationship history

Participant
Characteristic

Comparison ND108
n (%)

Intervention ND108
n (%)

Total ND216
n (%) p value

Sexual History
Ever vaginal sex 82 (75.9) 82 (75.9) 164 (75.9) 1.00
Age at first sex (M, SD) 15.01 (1.59) 14.26 (2.58) 14.63 (2.17) 0.03*

Usually have sex with 0.56
Men 79 (96.3) 77 (93.9) 156 (95.1)
Women 0 (0.0) 1 (1.2) 1 (0.6)
Both men and women 3 (3.7) 4 (4.9) 7 (4.3)
Typical age of sex partners 0.44
Much younger (4C yrs) 1 (1.2) 0 (0.0) 1 (0.6)
Younger (2–3 yrs) 3 (3.7) 2(2.4) 5 (3.0)
Same age 49 (59.8) 43 (52.4) 92 (56.1)
Older (2–3 yrs) 23 (28.0) 33 (40.2) 56 (34.1)
Much older (4C yrs) 6 (7.3) 4 (4.9) 10 (6.1)
Lifetime vaginal sex partners (M, SD) 3.89 (2.76) 4.20 (6.27) 4.04 (4.83) 0.69
Vaginal sex partners in past 90 d (M, SD) 1.41 (1.31) 1.34 (.93) 1.38 (1.14) 0.68
Ever pregnant 27 (32.9) 16 (19.5) 43 (26.2) 0.05C

Condom use at last sex 47 (57.3) 41 (50.0) 88 (53.7) 0.35
Protection used at last sex (other than condom) 0.58
Pill/Patch/Depo/Ring 20 (24.4) 19 (23.2) 39 (23.8)
Withdrawal 9 (11.0) 11 (13.4) 20 (12.2)
Other 12 (14.6) 9 (11.0) 21 (12.8)
None 47 (57.3) 47 (57.3) 94 (57.3)
# Times vaginal sex in past 90 d (M, SD) 6.96 (11.67) 5.43 (7.96) 6.20 (9.99) 0.33
# Times condoms used in past 90 d (M, SD) 2.83 (3.44) 2.85 (4.25) 2.84 (3.85) 0.99
# Times vaginal sex while high/drunk past 90 d (M, SD) 0.93 (2.97) 0.24 (1.15) 0.59 (2.28) 0.07
Ever anal sex 15 (13.9) 2 (1.9) 17 (7.9) p<0.01
Age at first anal sex (M, SD) 15.67 (2.26) 14.50 (3.53) 15.53 (2.32) 0.52
# Times anal sex in past 90 d (M, SD) 2.47 (4.02) 0.50 (0.71) 2.23 (3.82) 0.51
# Times condoms used for anal sex past 90 d (M, SD) 1.40 (1.58) 0 (0.0) 1.27 (1.56) 0.42
Ever performed oral sex 38 (35.2) 45 (41.7) 83 (38.4) 0.33
Age when first performed oral sex (M, SD) 16.13 (1.88) 15.6 (1.89) 15.84 (1.89) 0.20
Lifetime oral sex partners (M, SD) 1.95 (1.89) 2.82 (6.00) 2.42 (4.60) 0.39
# Times had oral sex in past 90 d (M, SD) 2.97 (4.04) 4.11 (8.05) 3.59 (6.52) 0.43
# Times used condom/dental dam for oral sex past 90 d (M, SD) 0.83 (1.75) 0.94 (2.00) 0.89 (1.87) 0.82
Ever tested positive for STI infection 22 (20.4) 25 (23.1) 47 (21.9) 0.57
Number of positive STI diagnoses 0.99
Once 16 (72.7) 19 (76.0) 35 (74.5)
Twice 4 (18.2) 4 (16.0) 8 (17.0)
Three times 1 (4.5) 1 (4.0) 2 (4.3)
Four or more times 1 (4.5) 1 (4.0) 2 (4.3)
Relationship Characteristics
Currently in romantic relationship 67 (62.0) 69 (63.9) 136 (63.0) 0.59
Length of current relationship in months (M, SD) 11.07 (10.58) 11.29 (12.66) 11.18 (11.64) 0.92
Time frame for first sex in relationship 0.44
Haven’t had sex yet 15 (22.4) 16 (23.2) 31 (22.8)
Within a month 14 (20.9) 8 (11.6) 22 (16.2)
Less than a month 4 (6.0) 7 (10.1) 11 (8.1)
More than a month 34 (50.7) 38 (55.1) 72 (52.9)
Believes partner has had sex with another person 11 (16.4) 12 (17.4) 23 (16.9) 0.88
Has current casual sex partner 11 (10.2) 22 (20.4) 33 (15.3) 0.04*

Believes casual partner has had vaginal sex with another person 4 (36.4) 7 (31.8) 11 (33.3) 0.79

*Significant difference between study conditions, p<.05; C Difference in study conditions approached significance at .05 level.
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Primary outcome results
Seven months post-randomization medical records were

reviewed to assess initial HPV vaccine uptake and dosage compli-
ance. Approximately 12% of all study participants (n D 24)
received the first dose of HPV vaccine, with an equal number of
participants in the intervention and comparison conditions
(n D 12 in each condition). Of those who received the first dose
of the vaccine, more intervention participants were compliant
with the series (n D 8/12 received dose 2, n D 6/12 received
doses 2 and 3 vs. those in the comparison condition, n D 3/12
received dose 2 and n D 2/12 received doses 2 and 3). The inter-
vention group included more participants who completed the
vaccine series (26 doses vs. Seventeen doses in the comparison
group respectively; p D .12.

Discussion

This study is among the first to evaluate a brief, computer-
administered culturally- and gender-tailored intervention to
enhance HPV4 uptake among a vulnerable population at high-
risk for HPV acquisition and transmission. Using a randomized

placebo controlled design, we have demonstrated the feasibility
of a computer-administered, media-based intervention. Although
not statistically significant, we observed greater uptake of HPV4
vaccine in the intervention condition relative to the comparison
condition.

Overall vaccine uptake was low. This is consistent with recent
literature and national trends highlighting the prevailing racial/
ethnic disparities in HPV vaccination11,44 as African American
and Hispanic adolescents remain less likely to initiate HPV vacci-
nation compared to whites.45 Variation across ethnic groups has
been linked to factors such as poor quality of health care,
decreased access to health care or lack of a “medical home” and
high vaccine cost.46-49 Unique to this study, we eliminated these
barriers and created a brief, targeted intervention in a clinical set-
ting within communities of color, provided direct and immediate
access to the vaccine, and removed cost barriers through the Vac-
cines for Children program. In addition, any clinic-specific
administrative fees associated with vaccination were also elimi-
nated, making vaccine initiation and series completion free-of-
charge. Why then was vaccine uptake poor?

Our findings corroborate and extend those observed by Gel-
man and colleagues44 suggesting that structural factors, such as

Table 3. Perceived susceptibility and severity of HPV and cervical cancer by study condition

Perceived Susceptibility and Severity
Assessment Items

Comparison ND108
n (%)

Intervention ND108
n (%)

Total ND216
n (%) p value

Perceived Susceptibility of HPV
My chances of getting HPV in the future are low. 69 (63.9) 54 (50.0) 123 (56.9) 0.21
I worry about getting HPV. 42 (38.9) 42 (38.9) 84 (38.9) 0.75
I believe I am at risk for getting HPV. 17 (15.7) 24 (22.2) 41 (19.0) 0.04*

It is possible that I may get HPV in the future. 20 (18.5) 34 (31.5) 54 (25.0) 0.08
I have the ability to avoid HPV infection. 89 (82.4) 83 (76.9) 172 (79.6) 0.32
Perceived Susceptibility of Cervical Cancer
I worry about getting cervical cancer. 38 (35.2) 51 (47.2) 89 (41.2) 0.05C

I believe that I am at risk for developing cervical cancer. 17 (15.7) 25 (23.1) 42 (19.4) 0.01*

All women have an equal chance of developing cervical
cancer; it is beyond my personal control.

55 (50.9) 70 (64.8) 125 (57.9) 0.08

My chances of getting cervical cancer are high. 11 (10.2) 9 (8.3) 20 (9.3) 0.41
I have the ability to avoid cervical cancer. 73 (67.6) 74 (68.5) 147 (68.1) 0.42
Perceived Severity of HPV
Having HPV would be upsetting to me. 88 (81.5) 95 (88.0) 183 (84.7) 0.13
Having HPV would make it difficult for me to get a long-

term sexual partner.
79 (73.1) 80 (74.1) 159 (73.6) 0.96

I believe that HPV can have serious negative health
consequences.

88 (81.5) 92 (85.2) 180 (83.3) 0.73

I believe that HPV can be extremely harmful. 91 (84.3) 90 (83.3) 181 (83.8) 0.24
I believe that HPV causes cervical cancer. 86 (79.6) 84 (77.8) 170 (78.7) 0.81
HPV is a life-threatening infection. 85 (78.7) 80 (74.1) 165 (76.4) 0.81
I believe HPV is curable with proper medical treatment. 81 (75.0) 84 (77.8) 165 (76.4) 0.82
Perceived Severity of Cervical Cancer
All women who develop cervical cancer must have their

uterus removed.
23 (21.3) 26 (24.1) 49 (22.7) 0.77

Among the diseases that I can imagine, getting cancer of
the cervix is among the most serious.

77 (71.3) 74 (68.5) 151 (69.9) 0.92

No one dies anymore of cervical cancer. 11 (10.2) 7 (6.5) 18 (8.3) 0.25
Cervical cancer is often curable with early detection and

proper medical treatment.
74 (68.5) 82 (75.9) 156 (72.2) 0.32

*Significant difference between study conditions, p<.05; C Difference in study conditions approached significance at .05 level.
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cost and access to the vaccine, may not explain poor vaccine
uptake. Specifically, Gelman et al.44 examined how access to
health care affects the association between HPV vaccine initiation
and race/ethnicity; after adjusting for sociodemographics and
health care measures, a disparity in vaccination acceptance per-
sisted, with African American adolescents less likely to be vacci-
nated. And unlike Hispanics, Gelman et al.44 noted, the
disparity in HPV vaccination among African Americans was not
attributable to differential access to health care.

Importantly, this underscores that there may be other salient
barriers to HPV vaccination for this population. We observed
that while most teens have a low perceived susceptibility of HPV
infection, which may help explain our low rates of vaccination,
over 80% believed that “their provider would think it was a good
idea to get vaccinated.” Moreover, from our formative work,
teens discussed how they viewed the provider as someone “they
trust and look to for medical guidance.”30 The patient-provider
interaction and providers’ recommendation for HPV vaccination
may be one of the strongest influences forecasting HPV vaccine
uptake among African American adolescents.50-52 The empirical
literature suggests that while there is a positive association
between providers’ recommendation and uptake of HPV vaccine
across ethnic groups (white, African American, and Hispanic),
the association is strongest for African Americans.53 Thus, pro-
viders can be influential in dispelling common myths and mis-
conceptions surrounding the HPV vaccine and promote positive
attitudes toward vaccination, which may reduce the observed dis-
parities in HPV vaccination uptake.

As with all studies, some inherent limitations should be noted.
One factor impeding our data analysis in evaluating the effect of
the intervention to enhance vaccine uptake and compliance was
limited sample size. Changes in bus routes midway through the
recruitment phase of the study adversely impacted patient
throughput at the primary clinics. As a result, it is possible that
participants could have received subsequent vaccinations at other
clinics that were not study sites, and therefore would have been
missed during medical record abstraction. This was a limitation,
as we were unable to track vaccine doses received from non-par-
ticipating clinics.

Similarly, participant recruitment was conducted during nor-
mal clinic hours (9am-5pm), which encompass much of an
adolescent’s school day. As the study eligibility criteria specified
that adolescents between 13–18 y of age at time of trial enroll-
ment were eligible for inclusion, many of our “eligible” partici-
pants were attending school, further limiting our participant
pool. As part of our screening process, we also did not assess
whether adolescents were planning to get the HPV vaccine as
part of their visit to the clinic on the day they were recruited.
This was not part of our exclusion criteria. As such, we may have
undermined the true effectiveness of our intervention, as there
were some adolescents who already planned to get vaccinated,
even prior to viewing the computer-delivered intervention (as
indicated through the ACASI survey; 26.9% respectively).
Another potential limitation was the brevity of the computer-
administered intervention. The entire media program was
12 minutes in duration; designed specifically not to interfere or

hinder patient flow at the clinics. However, as the girls are young
and may be less familiar with HPV and HPV4, an intervention
of longer duration may be needed to clearly convey relevant
information so that adolescents could make an informed decision
about vaccination.

It was also unclear what the most influential factor was for
intervention participants deciding to receive vaccination.
Although the difference in vaccine uptake between study condi-
tions was not significant, it would have been advantageous had
our study incorporated a factorial design to disaggregate specific
components of the intervention and comparison videos to deter-
mine whether parts of the videos may have been more impactful
than others. Additionally, there is a possibility that our study
groups were not equivalent, even with a standardized randomiza-
tion procedure. The intervention group reported being more
likely to accept the HPV vaccine today and had higher perceived
HPV susceptibility/severity scores for HPV and cervical cancer
risk. Both factors could have influenced the likelihood of being
more vaccine compliant relative to the comparison group. More
intervention participants also tested STI-positive in the 7 months
post-randomization. Thus, they likely had supplementary medi-
cal encounters and therefore, may have had more opportunities
to be vaccinated.

The research team provided information to clinic providers
through an in-service presentation prior to study implementa-
tion. The research team was also careful to maintain fidelity
when recruiting and administering intervention. However, what
the research team could not control were the patient-provider
interactions. Substantial variability may exist between and within
clinics with respect to patient-provider interactions. As the trial
design did not request a follow-up participant interview, the
tenor and substance of the patient-provider interaction remains a
“black box.” It is unclear if providers, in the course of their inter-
action with patients in the exam room, offered counseling to
encourage (or discourage) HPV vaccination. While our media
intervention did include a scene modeling an adolescent getting
vaccinated by her provider in positive patient-provider interac-
tion, it is possible that more visual emphasis was needed from the
provider’s perspective to build trust and increase credibility. The
low acceptance rate is particularly concerning given that there is
an established state policy that allows adolescents receiving STI
sexual health services to consent to HPV vaccine without parental
permission, and recommends providers inform and refer adoles-
cents for HPV vaccination.

Conclusions

We designed a brief media-based computer-administered
HPV vaccine enhancement intervention that was implemented
in the course of routine provision of clinical care to African
American adolescent girls as they sought sexual health services.
The feasibility of the intervention was established by the high
participation rate observed (91%). Adolescents also completed
audio computer-administered interviews and permitted investiga-
tors to access their medical records to confirm receipt of HPV
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vaccination. However, vaccine uptake was poor. While there was
a noticeable difference favoring the intervention condition, in
terms of total number of vaccine doses received; this difference
did not achieve statistical significance.

Perhaps the major limitation, if it is indeed a study limitation,
was our inability to monitor patient-provider interactions as this
may have had a profound impact on whether adolescents elected
to be vaccinated. Limitations notwithstanding, the study suggests
that brief clinic-based vaccine promotion interventions are feasi-
ble, acceptable to patients and clinic providers, and can be imple-
mented with fidelity without adversely impacting normal clinic
operations, procedures and patient flow. Further research, elabo-
rating on these methods (including adding a follow-up assess-
ment), expanding the duration of the intervention, and adding
more emphasis on the intervention messages from the viewpoint
of a medical provider, may be important in enhancing HPV
vaccine uptake.
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