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Abstract This longitudinal study reports on the develop-
ment and evaluation of a narrative intervention aimed at
increasing human papillomavirus (HPV) vaccination
among college women. The prevention of HPV is a public
health priority due to its pervasiveness and relationship to
cervical cancer, the second leading cause of cancer deaths
among women worldwide. Pilot work utilizing culture-
centric narrative theory guided development of the inter-
vention content. Exemplification theory led to hypotheses
comparing communication sources of the narrative mes-
sages (peer only, medical expert only, or a combination of
the two source types) in a four-arm randomized controlled
trial (N=404; 18–26 year olds). The combined peer-expert
narrative intervention nearly doubled vaccination compared
to controls (22% vs. 12%). The pragmatic goal of
increasing HPV vaccination and the theoretical predictions
about message source were supported. As predicted, the
inclusion of peer and medical expert sources plays a critical
role in promoting HPV vaccination among college women.
Furthermore, the intervention increased HPV vaccination
by increasing vaccine self-efficacy and intent. Theoretical
and practical implications for designing effective HPV
vaccine messages are discussed.
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communication theory . Communication source . College
women

Human papillomavirus (HPV) is a pervasive infection that
has been linked to multiple disease progressions including
cervical and anogenital cancers (Dunne et al. 2007; Munoz
et al. 2006). Most notable is the publicized link between
HPV and the potential for women to develop cervical
cancer. Annually, an estimated 11,000 women in the U.S.
are newly diagnosed with cervical cancer and 4,000 die
from the disease (Parkin 2006). With these morbidity and
mortality statistics, HPV prevalence incurs not only a
clinical, but also an economic public health burden (Dunne
et al. 2007). Repeat clinic visits due to chronic HPV
infection, particularly among young adults, result in an
estimated 3.4 billion dollars spent annually on the
diagnosis and treatment of HPV infection and related
cervical cancer in the U.S., making HPV the second most
expensive sexually transmitted infection (STI) after HIV
(Soper 2006).

College-aged women are at disproportionally higher
risk for acquiring HPV with 75% of new HPV infection
rates occurring among 18–26 year olds (Dunne et al.
2007). The Centers for Disease Control and Prevention’s
(CDC’s) Advisory Committee on Immunization Practices
(ACIP) recommends catch-up vaccination for 18–26 year
olds (Adams et al. 2009; CDC 2010; Markowitz et al.
2007). Despite the vaccine’s near 100% efficacy for the
targeted forms of cancer and that young adult women are
at higher risk, HPV vaccination among 18–26 year olds
remains low nationally at 10–12% (Conroy et al. 2009;
Dempsey et al. 2011; Jain et al. 2009). Widespread
adoption of the vaccine could significantly reduce the
HPV public health burden. With national low adoption
rates the main prevention task that lies ahead is to increase
vaccination. To this end, a narrative prevention interven-
tion aimed at college-aged women was developed and
evaluated in this study.
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A Narrative Communication Prevention Model

Culture-centric narrative theory (Larkey and Hecht 2010)
guided development of the intervention content. A narra-
tive approach to designing health messages focuses on the
ways people structure reality (including health decisions)
by telling stories (Fisher 1987). The advantages of a
narrative over an informational approach include more
effectively reaching audiences who are less involved,
resistant, have low knowledge about the health issue at
hand, or who are in early stages of behavior adoption
(Kreuter et al. 2010; Larkey and Gonzalez 2007; Zillmann
and Brosius 2000). College women’s prototypical HPV
vaccine decision stories were used as the intervention
message in this study. The prototypical narratives were
used to engage and attract less involved college-aged
women who might otherwise not listen.

Translating culture-centric narratives into intervention
components involves first identifying prototypical stories
related to the health behavior in question (Hecht and Miller-
Day 2009). This relies on tapping into implicit cultural
values and rendering these values explicit in the narratives
used as health messages (Guttman et al. 2008). It is
important to identify narratives that reflect the cultural codes
that invoke personal meanings for the audience. An example
of how narratives are translated into intervention components
is illustrated by the school-based substance use prevention
program keepin’ it REAL (Hecht and Miller-Day 2009). This
program utilizes four prototypical drug resistance narratives
that adolescents commonly apply when they encounter drug
offers from peers: (1) a straightforward refusal narrative
[REFUSE], (2) resisting drug offers by giving an explanation
[EXPLAIN], (3) avoiding situations or places where youth
engage in substance use [AVOID], and (4) leaving situations
or scenes when substances are offered [LEAVE] (Hecht and
Krieger 2006; Hecht et al. 2003; Hecht and Miller-Day
2009). For examples of these videos, go to http://kir.psu.edu/
curriculum/videos/#. A culture-centric narrative approach
prioritizes the audience’s conceptualization of the health
issue and provides cultural codes for motivating behavior
change. In the case of HPV vaccination and college women,
prototypical vaccine decision narratives are hypothesized as
being more persuasive compared to non-narrative (control)
messages in advocating HPV vaccination.

Prototypical HPV vaccine decision narratives were
identified by the author by interviewing college women
and soliciting their HPV vaccine decision narratives
(Hopfer and Clippard 2010). Using specialized narrative
interviewing techniques, women were asked to recount how
they went about making the decision to vaccinate including
experiences, people or events that shaped their decision.
Women who had not vaccinated were also interviewed to
identify attitudinal barriers to vaccination. After coding for

emergent decision themes including family, peer, and health
care provider messages that college women received and
coding for college women’s interpretation of these mes-
sages, four prototypical vaccine decision themes were used
for the intervention: susceptibility narratives, vaccine self-
efficacy narratives, vaccine safety narratives, and mother-
daughter narratives (Hopfer and Clippard 2010).

HPV susceptibility narratives specific to college-aged
women included sharing stories of knowing someone with
HPV and sharing relationship stories that raise awareness
about serial monogamy being the primary transmission mode
for HPV. Efficacy narratives included realizing that access to
HPV vaccination is available on campus, that the appointment
takes 15 min and can be integrated into busy college life
schedules, that email reminders are sent for completion of all
three shots, that cost barriers can be overcome, and that
supportive parent messages facilitate vaccination. Vaccine
safety narratives included resistance to vaccinating because of
the recency of vaccine development andmistrust of the federal
approval process for new drugs and vaccines. Mother
daughter narratives included the importance of supportive
parental messages expressed through financial (paying for the
cost of the vaccine), logistical (arranging the appointment) or
normative (saying that vaccination was a good thing) support.
According to Bandura’s social cognitive theory (2002a, b),
narratives that model how efficacy barriers can be overcome
are expected to increase vaccine self-efficacy, and in turn
increase vaccine intent. Intent acts as precursor to vaccine
adoption. The narratives themselves are not the only
consideration in how they influence. The deliverer or
communication source is likely to have an equally important
influence on audiences (Daley, Vamos et al. 2010).

Communication Source Considerations

Exemplification theory (Zillmann 1999) is a narrative
approach, which argues that the choice of communication
source for an influence attempt can be a crucial determinant
of the success of narrative behavior change campaigns
(Zillmann and Brosius 2000). Applied to the context of
designing a persuasive vaccine campaign, the theory
indicates that communication source plays a critical role
in college women’s HPV vaccine decisions. Communica-
tion source may play an even more important role when
uncertainty surrounds an advocated health behavior such as
a new vaccine. Up to one-fourth (25%) of the U.S. public
has significant mistrust of vaccines generally (Gellin et al.
2000; Poland et al. 2009; Rees 2010). A minority (5–10%)
of the U.S. public mistrusts the HPV vaccine (Conroy et al.
2009; Daley, Crane et al. 2010; Hopfer and Clippard 2010;
Licht et al. 2010; Stupiansky et al. 2010; Zimet et al. 2010).
Findings from exemplification studies suggest that the
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inclusion of like-aged peers is necessary for conveying
social trust as influence attempt for college-aged women
while inclusion of medical experts is necessary for
motivating compliance (Zillmann 2002). Thus, a combined
source condition was predicted to be most persuasive in
promoting HPV vaccination than either source alone. Based
on this theorizing, a series of hypotheses were posed.

H1: The odds of HPV vaccination for women receiving the
peer-and-expert narrative intervention will be higher than
women receiving non-narrative (control) messages. The
combined peer-expert narrative will show the strongest
effects compared to peer-only and expert-only narratives.
H2: The odds of HPV vaccination for women receiving the
peer-only intervention will be higher than women receiving
non-narrative (control) messages.
H3: The odds of HPV vaccination for women receiving the
expert-only intervention will be higher than women
receiving non-narrative (control) messages.
H4: The relationship between the intervention and HPV
vaccination will be mediated by intent.
H5: The relationship between the intervention and intent
will be mediated by vaccine self-efficacy.

Method

Participant Recruitment Procedure

In the fall of 2008, upon receiving IRB approval, 1,000
women between the ages 18 and 26, who had not been seen at
the campus university health center were randomly sampled
from the university health service’s database using a random
number generator. A University Health Services staff person
who maintains the University Health Services database
randomly sampled students by filtering the database according
to the inclusion criteria, assigning a random number, then
sorting by that number, and selecting the first 1,000 names.
The University Health Services staff person sent each of these
1,000 women an email with a notice about the study. The
email was sent from University Health Services using the
subject heading: health related announcements L-UHS-Alerts.
The email advertisement announced the study, solicited
volunteers, and included an eligibility statement that only
women who had not been vaccinated for HPVwere eligible to
participate. Volunteers who participated received a $6 lunch
coupon upon completion of the study as compensation.

A total of 404 female students from the 1,000 randomly
sampled were eligible and participated representing a 40.4%
recruitment rate (2 women responded to the advertisement but
did not meet eligibility criteria because they were already
vaccinated). The randomly sampled population’s sociodemo-

graphic characteristics were similar to the general university
female population based on published and publicly available
university demographics. This indicates the sample is unlikely
to be biased with respect to sociodemographics. Of the 404
eligible participants who expressed interest, all received the
intervention or a control, completed the survey, and responded
to the 2-month post-intervention email about vaccination,
representing a 100% response rate (Cook et al. 2000).

Experimental Study Procedures

Volunteers that met eligibility criteria signed up for a 30-min
time to come to a computer lab, watch the brief video
intervention, and complete a posttest online survey. Upon
arrival to the computer lab, participants were seated at a
computer and briefed by the author about the purpose and
procedures of the study (i.e., participants were consented).
Participants were asked to come to a lab to ensure that they
receive the intervention in an uninterrupted manner, complete
the survey in its entirety, and that the video played seamlessly.
Student volunteers were seated at every other computer to
ensure privacy when completing the survey. A pre-
intervention survey was administered to collect socio-
demographic, sexual activity, and HPV knowledge informa-
tion. Volunteers then received the treatment (i.e., a narrative
video intervention) or a control and then completed an
immediate post-test online survey. The post-test survey asked
participants of their intent and perceived vaccine self-efficacy.

Volunteers who received a treatment viewed one of three
videos: (1) a video of vaccine decision narratives delivered by
peers, (2) a video of narratives delivered bymedical experts, or
(3) a video of narratives delivered by a combination of peers
and experts. Volunteers who received a control viewed one of
three controls: (1) an informational video without narratives,
(2) the campus website providing information about HPVand
the vaccine, or (3) no message. Two months after receiving the
intervention or control, participants were emailed asking them
whether they received the first HPV vaccine shot.

Stimulus Development

The intervention content was based on prototypical HPV
vaccine decision narratives collected during formative research
(Hopfer and Clippard 2010). Each video included four types
of vaccine decision narratives: (1) HPV susceptibility narra-
tives (stories of a sister or friend who had been diagnosed
with HPV), (2) vaccine self-efficacy narratives about over-
coming barriers to vaccinate (e.g., finding time to vaccinate,
cost of vaccination, availability of the vaccine on campus), (3)
vaccine safety narratives (describing the rigorous process of
clinical trials and FDA approval), and (4) narratives prompt-
ing college women to vaccinate regardless of their dating
status (i.e., whether or not they are sexually active).
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Format of the narratives included either direct testimo-
nials (e.g., college woman telling a story that motivated her
to vaccinate) or re-enactments (a re-created scenario of
college women talking in a dorm room about what
prompted them to vaccinate and a re-created scenario of
women talking at the campus health waiting room discus-
sing scheduling and insurance for the vaccine).

Communication source used in each video operation-
alized the study condition. There were three treatments:
peer only, medical expert only, and combined peer-expert.
Five treatment videos were produced that operationalized
these three treatments: two videos were peer delivered
vaccine decision narratives (the videos differed only by
actresses used); two videos were peer and medical expert
delivered vaccine narratives (these videos also differed
only by actresses used); and one video was medical
expert delivered (due to restricted filming only one
version of the campus health providers was produced).
Two versions of intervention videos were produced to
rule out actor effects and extend generalizability (Jackson
and Jacobs 1983).

The two peer-only interventions were 521 words in
length and were 3.46 and 3.39 min in length. The expert-
only intervention was shorter, containing only 210 words
and 1.25 min in length. The combined peer-and-expert
narratives were 556 words and were 4.11 and 4.15 min,
respectively, in length. The informational website control
condition was 546 words in length while the informational
video was 1 min in length and 120 words in length. These
differences in length are a methodological limitation that
will be discussed in the conclusion section.

Three control conditions were used in the study. The
video control condition provided a content-matched control
while the website control provided a topic-matched control.
The video control condition ruled out alternative explan-
ations related to media format while the website control
provided a natural environment control (i.e., information
that college women would receive had they sought
information online at the university health services web-
site). The no message control was used to provide a
comparison between utilizing a brief intervention and a no
message exposure. All the control conditions represented a
non-narrative condition lacking the personal decision
narratives. After establishing that control group means were
not significantly different, they were collapsed for the
purpose of parsimony in analyses.

Measures

All measures were derived from existing scales and
confirmatory factor analyses conducted to verify their
validity in the current study sample. Four covariates
relevant to HPV vaccination were included in structural

equation modeling: HPV knowledge, sexual activity,
daughter-parent vaccine communication, and age.1

HPV Knowledge was measured by the HPV knowledge
scale (Brewer and Fazekas 2007) consisting of 10 true/false
knowledge items, 8 items about HPV symptoms, 8 items
about consequences of untreated HPV, and 8 items about
risks for acquiring HPV (M=7.48, SD=1.6; α=.66).
Participants were asked to mark all items that applied (only
3 of 8 symptom items were correct; 3 of 8 consequence
items correct, and 5 of 8 risk items correct). Composite
scores were computed by counting the proportion of
correctly marked items. Higher scores indicate greater
HPV knowledge.

Sexual Activity was measured by a scale developed by
Sales et al. (2008). Participants indicated if they were (1)
sexually active at this time, (2) not currently sexually active
but have been in the past 12 months, or (3) not currently
sexually active but plan to be in the future. Responses from
(1) were coded as 1=sexually active and responses from (2)
and (3) were collapsed and recoded as 0=not currently
sexually active.

Daughter-Mother HPV Vaccine Communication was
measured by a single item (Kahn et al. 2008). Participants
responded with a no=0 or yes=1 to the statement “My
mother and I have talked about HPV vaccination.”

HPV Vaccination Intent was measured by two intent
items from Brewer and Fazekas (2007): “I intend to get
vaccinated for HPV” and “If the HPV vaccine were
completely free, how likely would you be to get the HPV
vaccine in the next year?” Scale format consisted of a 4-
point response scale ranging from 1=definitely won’t to 4=
definitely will with higher scores indicating greater intent to
vaccinate (M=6.04, SD=1.60, α=.82; r=.71).

HPV Vaccine Self-Efficacy was measured by two items:
“How confident are you that you could get vaccinated
completely against HPV; that is get all three shots?” and
“How confident are you that you could find time to go to
University Health Services for three visits to get vaccinated
against HPV?” (Kahn et al. 2008). Response format was a 7-
point scale with responses ranging from 1=not at all
confident to 7=completely confident. Higher values indicated
greater self-efficacy (M=10.95, SD=2.86, α=.70; r=.53).

HPV Vaccine Uptake Vaccination was measured using self-
report (yes/no) data collected 2-months after participants
received the intervention. The author emailed participants 2
months after they received the intervention asking whether
they had received the first HPV vaccine shot. Participants
responded by email.

1 Age was included as a covariate in structural equation modeling
posthoc and did not change results.
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Data Analysis

Preliminary analyses included examining the feasibility of
collapsing same exposure treatment groups that differed
only by actress used in the video (same condition), testing
for baseline equivalence of means across groups, confirm-
ing the factor structure of the measures, and checking
missingness. Logistic regression was used to assess whether
treatment increased HPV vaccination compared to control
messages. The three treatment conditions were dummy
coded to compare each intervention to the control group.
Structural equation modeling was performed using Mplus
5.21 to test mediation hypotheses (Muthen and Muthen
2007). Full information maximum likelihood (FIML)
method was used to handle missing data (Graham 2009).

Results

Participants

A total of 404 college women ranging in ages 18 to 26 (M=
21, SD=1.87) participated in the randomized controlled
trial. The majority of participants were Caucasian (72%),
had health insurance coverage (90%), and had heard of
HPV (92%). Half of the participants (50%) were sexually
active (i.e., reported having engaged in penetrative inter-
course in the last 30 days) and slightly more than half
(53%) had spoken with their mother about the HPV vaccine
(see Table 1).

Collapsing Same Exposure Treatment Groups

Two versions of each intervention condition video were
developed to avoid the problems associated with messages
as fixed effects (Jackson and Jacobs 1983). Following the
recommendations of Jackson and Jacobs, comparisons were
made across each version. There were no significant differ-
ences within conditions on the outcome measures. Indepen-
dent sample t tests between the two peer versions, which
differed only by actresses used in the video showed no
significant differences across a range of outcomes: intent
[t (97)=1.264, p=.21], vaccine self-efficacy [t (96)=−.643,
p=.522], HPV susceptibility [t (97)=.432, p=.67], and belief
about the HPV vaccine’s effectiveness [t (97)=.198, p=.84].
Similarly, there were no significant differences between the
two peer-expert video versions on outcomes: intent [t (99)=
−.675, p=.50], vaccine self-efficacy [t (98)=.167, p=.87],
HPV susceptibility [t (99)=.065, p=.95], and belief about
the vaccine’s effectiveness [t (99)=.345, p=.731]. Following
Jackson and Jacobs’ recommendations, and as a result of
finding no significant differences, videos reflecting the same
study condition were collapsed.

Successful Randomization

At baseline, there were no significant differences between
intervention and control groups across sociodemographics
or covariates (see Table 2).

Did the Intervention Increase HPV Vaccination?

Logistic regression was conducted to compare vaccination
between treatment and control groups (H1-3). Among
participants receiving the combined peer-expert narrative
intervention, the odds of vaccinating 2 months later was
twice as likely compared to controls (OR=2.07; 95% CI=
1.05, 4.10; p=.036). By contrast, the peer-only narrative
intervention did not significantly increase the odds of
vaccinating compared to controls (OR=1.61, 95%
CI=.80, 3.28, p=.185). Neither did the expert-only inter-
vention. It showed a decrease in the odds of vaccinating
compared to control messages (OR=.48, 95% CI=.13,
1.69; p=.25). These results support hypothesis 1, that the
combined peer-expert intervention increased vaccination

Table 1 Participant sociodemographics (N=404)

Sociodemographics % (N)

Year in College

Junior 30 (122)

Senior 24 (95)

Sophomore 19 (77)

Graduate student 16 (63)

First Year 11 (44)

Ethnicity

Caucasian 72 (290)

Asian-American 11 (46)

African-American 10 (40)

Latino 5 (18)

Middle Eastern .01 (4)

Native American .002 (1)

Health Insurance Coverage

Yes 90 (365)

No 8 (32)

Didn’t know 1 (4)

HPV Knowledge

Have heard of HPV 92 (372)

Link between cervical cancer & HPV 97 (390)

Link between warts & HPV 62 (249)

Sexual Activity

Active 50 (202)

Intercourse last 30 days 54 (220)

Daughter-Mother HPV Talk 53 (214)
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compared to control messages and that the combined source
intervention as predicted showed strongest effects. However,
hypotheses 2 and 3 predicting that the peer-alone and
expert-alone narratives result in higher vaccination com-
pared to control messages were not supported.

Chi square analyses of vaccination frequencies were
conducted to assess the magnitude of effects. Overall, 15%
of the 404 participants (n=61) vaccinated 2 months after
receiving the treatment or control. Chi square analysis
showed that among women receiving the combined peer-
expert intervention, vaccination was nearly double (22%)
that of women receiving a control condition (12%). This
difference was significant: χ2 (3, 404)=8.6, p<.035 (see
Table 3).

How Might the Narrative Intervention be Operating?

Structural equation modeling was conducted to investigate
whether the intervention (i.e., HPV vaccine decision
narratives) influences vaccination behavior by increasing
vaccine self-efficacy and intent (H4 and H5). HPV
knowledge, sexual activity, daughter-mother vaccine com-
munication, and age were included in the model given that
these covariates play a role in HPV vaccine decision-
making (Kahn et al. 2003).

The Measurement Model

The measurement model included two latent factors: HPV
vaccination intent and vaccine self-efficacy. The measure-
ment model fit the data well: SB-χ2=15, df=10, SB-χ2/df=
1.5, CFI=.99, RMSEA=.04, and pclose=.23. A good model
fit is indicated when RMSEA≤ .06 and CFI≥ .95 (Hu and
Bentler 1999). Satorra Bentler chi square (SB-χ2) was used
to correct for non-normality. χ2/df should be less than 3
indicating a good fit (Carmine and McIver 1981). Correla-
tions among the latent constructs were significantly different
from each other supporting their discriminant validity.
Inspection of the latent factors in the CFA measurement
model showed that the intent items correlated with each
other strongly (r=.71) while they correlated weakly with
efficacy (r<.45). Vaccine self-efficacy items correlated only
moderately with each other (r=.53); however, they still
demonstrated discriminant validity correlating to a lesser
extent with other items. Interfactor scale correlations also
were examined and demonstrated moderately strong corre-
lations among factors. Less than 2% of data on each variable
was missing.

The Structural Model

Structural equation modeling (SEM) using FIML was
performed to answer hypotheses 4 and 5. To answer
hypothesis 4, SEM results including the mediator intent
showed that the combined peer-expert intervention signifi-
cantly increased vaccination (γ=.195, p<.000) while the
peer-only intervention (γ=.079, p<.207) and expert-only
intervention (γ=−.050, p<.444) did not. To answer hypoth-
esis 5 (see Fig. 1), SEM results showed that the combined
peer-expert intervention significantly increased vaccination
(γ=.590, p<.000) via vaccine self-efficacy (γ=.263,
p<.000) and intent (γ=.480, p<.000), while the peer-only
intervention (γ=.116, p<.057) and the expert-only inter-
vention (γ=−.089, p<.100) did not. Direct effects (not
shown in Fig. 1 for parsimony) between the intervention
conditions and vaccination were not statistically significant
(the peer-only to vaccination path was non-significant:
γ=.067, p=.45; the peer-and-expert to vaccination path
was non-significant: γ=.086, p=.46; and the expert-only to
vaccination path was non-significant: γ=−.122, p=.252).

Table 2 Successful randomization

Peer Peer &
Expert

Expert Control

Mean Age 21 21 21 21

Year in College Junior Junior Junior Junior

Mean HPV Knowledge 7.64 7.36 7.50 7.40

Insurance Coverage 89% (88) 92% (92) 88% (44) 93% (141)

Caucasian 70% (68) 80% (80) 82% (40) 68% (102)

Suburban 61% (60) 65% (65) 68% (34) 55% (83)

Sexually Active 57% (58) 55% (55) 58% (29) 51% (78)

D-M HPV Talk 54% (53) 61% (60) 48% (24) 51% (77)

D-M=daughter-mother. ANOVAs were computed for age and knowl-
edge contrasts. Chi square tests were computed for the remaining
categorical variables. None of these analyses produced statistically
significant differences (p>.05), indicating that randomization was
successful in equalizing the groups

Table 3 Vaccine intent, self-
efficacy, % HPV vaccinated
(N=404)

Condition Intent (SE) Efficacy (SE) % Vaccinated N

Peer 2.92 (.83) 5.82 (1.48) 17.8 (18) 101

Peer & Provider 3.10 (.66) 5.95 (1.21) 21.8 (22) 101

Provider 2.74 (.88) 4.73 (2.05) 6.0 (3) 50

Control 2.81 (.78) 5.27 (1.72) 11.8 (18) 152
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Joint indirect effects of vaccine self-efficacy and intent
mediating the relationship between the intervention and
vaccination were tested for whether they were significant
using bias corrected confidence intervals in PRODCLIN:
Lower and upper 95% confidence intervals of .19951 and
.43064 did not contain zero indicating a statistically
significant mediation effect (MacKinnon et al. 2007a, b).
In the model, the R2 for HPV vaccination was 40% while
the R2 for vaccine intent was 23%, and R2 for vaccine self-
efficacy was 5%. Hypotheses 4 and 5 were supported.

An equivalent model in which vaccine self-efficacy
and intent each simultaneously predicted vaccination was
also tested. The equivalent model’s comparative fit
indices (AIC, BIC) were higher than the proposed model
indicating a worse fit: For the equivalent model,
comparative fit indices were AIC=2652.0 and BIC=
2716.0, while fit indices for the hypothesized model were
AIC=2598.81 and BIC=2650.8.

Discussion

The study reports on the evaluation of a theory-based HPV
vaccine narrative intervention aimed at increasing vaccination
among college-aged women. Results show that the combined
peer-health care provider message was an effective strategy
for increasing HPV vaccination. In fact, this short, 4 minute
intervention nearly doubled the rate of vaccination initiation
(i.e., receiving the first of three HPV vaccine shots). As a
result, the study met its practical goal of increasing HPV
vaccination and its main theoretical goal of examining the role
of communication source in vaccine behavior.

The study also makes a significant theoretical contribu-
tion. Three unique prevention strategies are introduced in
this study that advance prevention science. First, vaccine
decision narratives were used successfully as communica-
tion strategy to provide context-specific information that
resonated with the intended audience of college women—an
audience that might otherwise not attend to these messages.
Second, results support the importance of considering
communication source type in relationship to vaccination

behavior. Third, analyses clarified how narrative prevention
strategies impart influence on vaccine behavior change.

Communication Source Plays a Critical Role in HPV
Vaccine Campaigns

The findings from this study demonstrate that communi-
cation source matters for HPV vaccination among college-
aged women, supporting predictions from exemplification
theory (Zillmann 2006). The results also corroborate
formative research indicating that inclusion of peer
messages normalizing vaccination and medical expert
messages endorsing vaccination play a crucial role in
motivating HPV vaccination (Hopfer and Clippard 2010).
Although peer-alone and expert-alone narratives did not
significantly increase HPV vaccination in this study, their
effects may have been underpowered.

Peer-expert intervention effects may be explained by this
intervention providing the level of reinforcement required
for message acceptance. A meta-analysis of health cam-
paigns including vaccine campaigns shows that reinforced
messages have the greatest message effects (Snyder and
Hamilton 2002). Combining different source types to
reinforce a message boosts perceived credibility and trust
(Wang 2008). Unlike dieting and exercise, which the public
assumes are “good for you”; the public still has significant
trust concerns with vaccines (Downs et al. 2008). Many are
skeptical and weary about the safety of vaccines (Downs et
al. 2008). Particularly for vaccine campaigns, including
both peer and expert narratives appears to be the preferred
strategy to communicate with college women.

Results of the peer-expert intervention were more
effective than the control, but these same results were not
found for the peer-only or expert-only video. For the
expert-only intervention, this may be explained by a weaker
dosage effect since this intervention was shorter in length.
On the other hand, peer-expert video effects cannot solely
be attributed to duration factors given that the peer-only
intervention was the same length as the peer-expert video
yet also did not show significant effects.

.48**

R2 = .23
R2 = .40

.59**

.116

.263**

-.089

R2 = .05

Fig. 1 Mediation model testing
the effects of a narrative video
intervention on HPV vaccina-
tion via vaccine self-efficacy
and intent. **p=.01
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Another reason why the expert-only intervention may not
have been evaluated favorably by college women is because
they are less receptive to authority figure messages. The
combined source intervention opened with a peer-delivered
narrative and ended with a medical expert’s narrative.
Opening with a peer message may attract college women’s
attention. Ending with the medical expert narrative, which
reflected a mother-daughter narrative (a mother who is a
doctor encouraging her own daughter to vaccinate) possibly
motivated compliance with vaccination. The findings high-
light that source effects likely differ depending on the health
behavior in question and developmental stage of the audience.

Vaccine Self-Efficacy Narratives Increase Vaccine Intent

Mediation analyses showed that increasing vaccine self-
efficacy plays a role in increasing HPV vaccination. Prior
research has shown the important role that vaccine self-
efficacy plays in HPV vaccination (Kahn et al. 2008).
Results indicate that HPV vaccine decision narratives
increased vaccination by normalizing vaccination and
modeling how to overcome vaccine barriers whether
logistical or psychological. For college women these
barriers often include increasing awareness and access to
vaccination through on campus opportunities, making
vaccination accessible through short appointments that can
be worked into busy schedules, providing email reminder
services to complete all three shots and providing strategies
for college women to discuss vaccination with their parents.
Narratives that address overcoming these vaccine efficacy
barriers will more likely resonate with college women.

Practical Importance of the Study

The randomized controlled trial suggests that implementing
this brief, stand-alone narrative video intervention, which
combines peer and expert vaccine narratives can signifi-
cantly increase HPV vaccination. Vaccination among par-
ticipants receiving the peer-expert intervention was nearly
double (22%) that of participants receiving the control
message (12%). These significant intervention effects were
observed despite the brief nature of the intervention and the
fact that both treatment and control groups were exposed to
strong media attention about HPV vaccination (Fan 2002;
Snyder and Hamilton 2002). Additionally, increase in
vaccination was shown under rigorous experimental con-
ditions (random sampling, random assignment, two ver-
sions of each peer narrative using different actors). Having a
one-time narrative intervention impact behavior change
offers a low-cost prevention strategy to increase vaccination
and reduce the HPV public health burden.

University student health centers can benefit from brief
interventions such as the one exemplified in this study to
lower sexually transmitted infections (STI) prevalence
including HPV. Similar brief interventions have also shown
positive effects (Downs et al. 2004; Myint-U et al. 2010).
This intervention is particularly attractive for campus health
centers because it does not require a counseling component,
has the potential to save health care staff time by covering the
basics of HPV vaccination, arouses interest in college women
to follow up during clinic visits, and can correct misinforma-
tion. University health centers offer an efficient dissemination
vehicle for delivering stand-alone brief interventions such as
this one because they reach large numbers of young adult
women in an efficient low-cost manner.

Limitations

Several limitations of the efficacy trial should be noted.
First, vaccination initiation (i.e., the first shot) was
measured as outcome rather than completion of all three
HPV shots. Future studies will need to capture and fully
account for the intervention’s effectiveness in motivating
women to complete all three vaccine shots and receive full
immunity benefits. Second, study findings are limited to the
college-aged female population at the study’s university,
which reflects a largely Caucasian population. Interventions
aimed at reaching minority, low socioeconomic, or male
populations will need to identify vaccine messages that
resonate with these audiences. A third limitation of the
study is that the expert-only intervention was shorter in
length, which did not permit dosage effects to be ruled out
as explanations for differences. Finally, women’s prior HPV
diagnosis history was not collected during the experimental
study. Randomization in theory should balance groups of
women with a prior history of HPV but future studies
should include this information and adjust for it in models.

Future Research

Further research is still needed to identify narrative
mechanisms of persuasion. Culture-centric narrative theory
for health promotion (Larkey and Hecht 2010) hypothesizes
that mediator variables relevant to understanding how
narratives operate include identification with characters,
degree of engagement, and social proliferation (rehearsal,
talking with friends and family). These mediators of
narrative influence will be tested in a future study.
Additionally, to better understand how peer and expert
sources influence audiences with respect to vaccine
compliance, mediators such as social and medical trust
need to be examined.
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Finally, advancing HPV prevention entails not only
advancing theoretical work, but extending such prevention
research to other populations. Future research will need to
evaluate vaccine messages aimed at reaching not only men
(since the HPV vaccine is FDA approved for males) but
also populations who are at known higher relative risk for
cervical cancer who are vulnerable because of their low
access to preventive services such as Pap test screening and
the HPV vaccine. Latina, African-American, Vietnamese-
American, and Appalachian female populations have the
highest rates of cervical cancer mortality in the United
States and worldwide, and have the least access to Pap test
screening and HPV vaccination (CDC 2009). Future efforts
are needed to extend narrative prevention campaigns to
reach these populations, increase HPV vaccination, and
thereby reduce HPV-related morbidity and mortality.

Acknowledgements This research was supported by a Cooperative
Agreement Number R36 CD0000704 from the Centers for Disease
Control and Prevention. Its contents are solely the responsibility of the
author and do not necessarily represent the official views of the CDC.
The author gratefully acknowledges Michael Hecht for his review of
the manuscript and mentorship throughout the design and implemen-
tation of the overall project as a dissertation, Michelle Miller-Day,
Greg Zimet, Heather Brandt, and Allison Friedman for their feedback
in developing the HPV vaccine messages, Peg Spear and Linda
LaSalle for their support of the project and collaboration with UHS,
and all the women who participated in the study.

References

Adams, M., Jasani, B., & Fiander, A. (2009). Prophylactic HPV
vaccination for women over 18 years of age. Vaccine, 27, 3391–
3394. doi:10.1016/j.vaccine.2009.01.067.

Bandura, A. (2002a). Social cognitive theory in cultural context.
Applied Psychology: An International Review, 51, 269–290.
doi:10.1111/1464-0597.00092.

Bandura, A. (2002b). Social cognitive theory of mass communication.
In J. Bryant & D. Zillmann (Eds.), Media effects: Advances in
theory and research (pp. 121–153). Mahwah, NJ: Lawrence
Erlbaum Associates.

Brewer, N. T., & Fazekas, K. I. (2007). Predictors of HPV vaccine
acceptability: A theory-informed, systematic review. Preventive
Medicine, 45, 107–114. doi:10.1016/j.ypmed.2007.05.013.

Carmine, E. G. & McIver, J. P. (1981). Analyzing models with
unobserved variables. In G. W. Bohrnstedt & E. F. Borgatta (Eds.).
Social measurement: Current issues, Beverly Hills, CA: Sage.

CDC. (2009). United States cancer statistics: 1999–2005 incidence
and mortality web-based report, from http://www.cdc.gov/cancer/
cervical/statistics/race.htm.

CDC. (2010). Recommended adult immunization schedule: United
States, 2010 Morbidity and Mortality Weekly Report (Vol. 60).

Conroy, K., Rosenthal, S. L., Zimet, G. D., Jin, Y., Bernstein, D. I., &
Glynn, S. (2009). Human papillomavirus vaccine uptake,
predictors of vaccination, and self-reported barriers to vaccina-
tion. Journal of Women's Health, 18, 1679–1686. doi:10.1089/
jwh.2008.1329.

Cook, C., Heath, F., & Thompson, R. L. (2000). A meta-analysis of
response rates in web- or internet-based surveys. Educational

and Psychological Measurement, 60, 821–836. doi:10.1177/
00131640021970934.

Daley, E. M., Vamos, C. A., Buhi, E. R., Kolar, S. K., McDermott, R.
J., Hernandez, N., et al. (2010). Influences on human papilloma-
virus vaccination status among female college students. Journal
of Women's Health, 19, 1885–1891. doi:10.1089/jwh.2009.1861.

Daley, M. F., Crane, L. A., Markowitz, L. E., Black, S. R., Beaty, B.
L., & Barrow, J. (2010). Human papillomavirus vaccination
practices: A survey of US physicians 18 months after licensure.
Pediatrics, 126, 425–433.

Dempsey, A., Cohn, L., Vanessa, D., & Mack, R. (2011). Worsening
disparities in HPV vaccine utilization among 19–26 year old
women. Vaccine, 29, 528–534. doi:10.1016/j.vaccine/
2010.10.051.

Downs, J. S., Murray, P. J., Bruine de Bruin, W., Penrose, J.,
Palmgren, C., & Fischhoff, B. (2004). Interactive video behav-
ioral intervention to reduce adolescent females’ STD risk: A
randomized controlled trial. Social Science & Medicine, 59,
1561–1572.

Downs, J. S., Bruine de Bruin, W., & Fischhoff, B. (2008). Parent’s
vaccination comprehension and decisions. Vaccine, 26, 1595–
1607. doi:10.1016/j.vaccine.2008.01.011.

Dunne, E. F., Unger, E. R., Sternberg, M., McQuillan, G., Swan,
D. C., Patel, S. S., et al. (2007). Prevalence of HPV
infection among females in the United States. Journal of the
American Medical Association, 297, 813–819. doi:10.1001/
jama.297.8.813.

Fan, D. P. (2002). Impact of persuasive information on secular trends
in health-related behavior. In R. Hornik (Ed.), Public health
communication (pp. 251–264). Mahwah, NJ: Lawrence Erlbaum
Associates.

Fisher, W. R. (1987). Human communication as narration: Toward a
philosphy of reason, value, and action. Columbia: University of
South Carolina Press.

Gellin, B. G., Maibach, E. W., & Marcuse, E. K. (2000). Do parents
understand immunizations? A national telephone survey. Pediat-
rics, 106, 1097–1102.

Graham, J. W. (2009). Missing data analysis: Making it work in the
real world. Annual Review of Psychology, 60, 549–576.
doi:10.1146/annurev.psych.58/10405.085530.

Guttman, N., Gesser-Edelsburg, A., & Israelashvili, M. (2008). The
paradox of realism and authenticity in entertainment-
education: A study of adolescents’ views about anti-drug
abuse dramas. Health Communication, 23, 128–141.
doi:10.1080/1041023080196870.

Hecht, M. L., & Krieger, J. K. (2006). The principle of cultural
grounding in school-based substance use prevention: The drug
resistance strategies project. Journal of Language and Social
Psychology, 25, 301–319. doi:10.1177/0261927x06289476.

Hecht, M. L., & Miller-Day, M. (2009). Drug resistance strategies
project: Using narrative theory to enhance adolescents’ commu-
nication competence. In K. Cissna & L. Frey (Eds.), Handbook of
applied communication: Exemplary programs. New York:
Routledge.

Hecht, M. L., Marsiglia, F. F., Elek, E., Wagstaff, D. A., Kulis, S., &
Dustman, P. (2003). Culturally-grounded substance use preven-
tion: An evaluation of the Keepin’ it R.E.A.L. curriculum.
Prevention Science, 4, 23–248.

Hopfer, S., & Clippard, J. R. (2010). College women’s HPV vaccine
decision narratives. Qualitative Health Research, 21, 262–277.
doi:10.1177/1049732310383868.

Hu, L., & Bentler, P. (1999). Cut off criteria for fit indices in covariate
structure analysis: Conventional analysis versus new alternatives.
Structural equation modeling, 6, 1–55.

Jackson, S., & Jacobs, S. (1983). Generalizing about messages:
Suggestions for design and analysis of experiments. Human

Prev Sci (2012) 13:173–182 181

http://dx.doi.org/10.1016/j.vaccine.2009.01.067
http://dx.doi.org/10.1111/1464-0597.00092
http://dx.doi.org/10.1016/j.ypmed.2007.05.013
http://www.cdc.gov/cancer/cervical/statistics/race.htm
http://www.cdc.gov/cancer/cervical/statistics/race.htm
http://dx.doi.org/10.1089/jwh.2008.1329
http://dx.doi.org/10.1089/jwh.2008.1329
http://dx.doi.org/10.1177/00131640021970934
http://dx.doi.org/10.1177/00131640021970934
http://dx.doi.org/10.1089/jwh.2009.1861
http://dx.doi.org/10.1016/j.vaccine/2010.10.051
http://dx.doi.org/10.1016/j.vaccine/2010.10.051
http://dx.doi.org/10.1016/j.vaccine.2008.01.011
http://dx.doi.org/10.1001/jama.297.8.813
http://dx.doi.org/10.1001/jama.297.8.813
http://dx.doi.org/10.1146/annurev.psych.58/10405.085530
http://dx.doi.org/10.1080/1041023080196870
http://dx.doi.org/10.1177/0261927x06289476
http://dx.doi.org/10.1177/1049732310383868


Communication Research, 9, 169–191. doi:10.1111/j.1468-
2958.1983.tb00691.x.

Jain, N., Euler, G. L., Shefer, A., Lu, P., Yankey, D., & Markowitz, L.
(2009). Human papillomavirus (HPV) awareness and vaccination
initiation among women in the United States, National Immuni-
zation Survey-Adult 2007. Preventive Medicine, 48, 426–431.
doi:10.1016/j.ypmed.2008.11.010.

Kahn, J. A., Rosenthal, S. L., Hamann, T., & Berstein, D. I. (2003).
Attitudes about human papillomavirus vaccine in young women.
International Journal of STD & AIDS, 14, 300–306. doi:10.1258/
095646203321605486.

Kahn, J. A., Rosenthal, S. L., Jin, Y., Huang, B., Namakydoust, A., &
Zimet, G. (2008). Rates of human papillomavirus vaccination,
attitudes about vaccination, and human papillomavirus preva-
lence in young women. Obsetrics & Gynecology, 111, 1103–
1110. doi:10.1097/AOG.0b013e31817051fa.

Kreuter, M. W., Holmes, K., Alcaraz, K., Kalesan, B., Rath, S.,
Richert, M., et al. (2010). Comparing narrative and informational
videos to increase mammography in low-income African-
American women. Patient Education and Counseling, 81, S6–
14. doi:10.1016/j.pec.2010.09.008.

Larkey, L. K., & Gonzalez, J. (2007). Storytelling for promoting
colorectal cancer prevention and early detection among Latinos.
Patient Education and Counseling, 67, 272–278. doi:10.1016/j.
pec.2007.04.003.

Larkey, L. K., & Hecht, M. L. (2010). A model of effects of narrative
as culture-centric health promotion. Journal of Health Commu-
nication, 15, 114–135. doi:10.1080/10810730903528017.

Licht, A. S., Murphy, J. M., Hyland, A. J., Fix, B. V., Hawk, L. W., &
Mahoney, M. C. (2010). Is use of the human papillomavirus
vaccine among female college students related to human
papillimavirus knowlegde and risk perceptions? Sexually Trans-
mitted Infections, 86, 74–78. doi:10.1136/sti.2009.037705.

MacKinnon, D. P., Fritz, M. S., Williams, C. L., & Lockwood, C. M.
(2007a). Distribution of the product confidence limits for the
indirect effect: Program PRODCLIN. Behavior Research Meth-
ods, 39, 384–389. doi:10.3758/BF03193007.

MacKinnon, D. P., Lockwood, C. M., Brown, C. H., & Hoffman, J.
M. (2007b). The intermediate endpoint effect in logistic and
probit regression. Clinical Trials, 4, 499–513.

Markowitz, L. E., Dunne, E. F., Saraiya, M., Lawson, H. W., Chesson,
H., & Unger, E. R. (2007). Quadrivalent human papillomavirus
vaccine: Recommendations of the Advisory Committee on
Immunization Practices (ACIP) 56 (pp. 1–24). Atlanta, GA:
Center for Disease Control (CDC) Department of Health and
Human Services (DHHS): MMWR Recommendation Report.

Munoz, N., Castellsague, X., Berrington de Gonzalez, A., &
Gissmann, L. (2006). Chapter 1: HPV in the etiology of
human cancer. Vaccine, 24, S3/1–S3/10. doi:10.1016/j.vac
cine.2006.05.115.

Muthen, L. K., & Muthen, B. O. (2007). Mplus user’s guide (5th ed.).
Los Angeles, CA: Authors.

Myint-U, A., Bull, S., Greenwood, G. L., Patterson, J., Rietmeijer, C.
A., Vrungos, S., et al. (2010). Safe in the City: Developing an

effective video-based intervention for STD clinic waiting rooms.
Health Promotion Practice, 11, 408–417. doi:10.1177/
1524839908318830.

Parkin, D. M. (2006). The global burden of infection-associated
cancers in the year 2002. International Journal of Cancer, 118,
3030–3044.

Poland, G. A., Jacobson, R. M., & Ovsyannikova, I. G. (2009). Trends
affecting the future of vaccine development and delivery: The
role of demographics, regulatory science, the anti-vaccine
movement, and vaccinomics. Vaccine, 27, 3240–3244.
doi:10.1016/j.vaccine.2009.01.069.

Rees, N. (2010). HHS says doctors and minorities mistrust vaccines.
VaccineNewsDaily.com, from http://vaccinenewsdaily.com/news/
212825-hhs-says-doctors-and-minorities-mistrust-vaccines.

Sales, M. J., Milhausen, R. R., Wingwood, G. M., DiClimente, R. J.,
Salazar, L. F., & Crosby, R. A. (2008). Validation of a parent-
adolescent communication scale for use in STD/HIV prevention
interventions. Health Education & Behavior, 35, 332–345.
doi:10.1177/1090198106293524.

Snyder, L., & Hamilton, M. A. (2002). A meta-analysis of U.S. health
campaign effects on behavior: Emphasize enforcement, exposure,
and new information and beware the secular trend. In R. C.
Hornik (Ed.), Public health communication: Evidence for
behavior change (pp. 357–382). Mahwah, NJ: Lawrence
Erlbaum Associates.

Soper, D. (2006). Reducing the health burden of HPV infection
through vaccination. Infectious Diseases in Obstetrics and
Gynecology, 1, 5. doi:10.1155/IDOG/2006/83084.

Stupiansky, N. W., Rosenthal, S. L., Wiehe, S. E., & Zimet, G. D.
(2010). Human papillomavirus vaccine acceptability among a
national sample of adult women in the U.S.A. Sexual Health, 7,
304–309.

Wang, A. (2008). Consensus and disagreement between online peer
and expert recommendations. International Journal of Internet
Marketing and Advertising, 4, 328–349. doi:10.1504/
JIMA.2008.019152.

Zillmann, D. (1999). Exemplification theory: Judging the whole by
the some of its parts. Media Psychology, 1, 69–94. doi:10.1207/
s1532785xmep0101_5.

Zillmann, D. (2002). Exemplification theory of media influence. In J.
Bryant & D. Zillmann (Eds.), Media effects: Advances in theory
and research (pp. 19–41). Mahwah, NJ: Lawrence Erlbaum
Associates.

Zillmann, D. (2006). Exemplification effects in the promotion of
safety and health. Journal of Communication, 56, 221–237.
doi:10.1111/j.1460-2466.2006.00291.x.

Zillmann, D., & Brosius, H. B. (2000). Exemplification in communi-
cation: The influence of case reports on the perception of issues.
Mahwah, NJ: Lawrence Erlbaum Associates.

Zimet, G. D., Weiss, T. W., Rosenthal, S. L., Good, M. B., &
Vichnin, M. D. (2010). Reasons for non-vaccination against
HPV and future vaccination intentions among 19–26 year-old
women. BMC Women’s Health, 10, 27–37. doi:10.1186/1472-
6874-10-27.

182 Prev Sci (2012) 13:173–182

http://dx.doi.org/10.1111/j.1468-2958.1983.tb00691.x
http://dx.doi.org/10.1111/j.1468-2958.1983.tb00691.x
http://dx.doi.org/10.1016/j.ypmed.2008.11.010
http://dx.doi.org/10.1258/095646203321605486
http://dx.doi.org/10.1258/095646203321605486
http://dx.doi.org/10.1097/AOG.0b013e31817051fa
http://dx.doi.org/10.1016/j.pec.2010.09.008
http://dx.doi.org/10.1016/j.pec.2007.04.003
http://dx.doi.org/10.1016/j.pec.2007.04.003
http://dx.doi.org/10.1080/10810730903528017
http://dx.doi.org/10.1136/sti.2009.037705
http://dx.doi.org/10.3758/BF03193007
http://dx.doi.org/10.1016/j.vaccine.2006.05.115
http://dx.doi.org/10.1016/j.vaccine.2006.05.115
http://dx.doi.org/10.1177/1524839908318830
http://dx.doi.org/10.1177/1524839908318830
http://dx.doi.org/10.1016/j.vaccine.2009.01.069
http://vaccinenewsdaily.com/news/212825-hhs-says-doctors-and-minorities-mistrust-vaccines
http://vaccinenewsdaily.com/news/212825-hhs-says-doctors-and-minorities-mistrust-vaccines
http://dx.doi.org/10.1177/1090198106293524
http://dx.doi.org/10.1155/IDOG/2006/83084
http://dx.doi.org/10.1504/JIMA.2008.019152
http://dx.doi.org/10.1504/JIMA.2008.019152
http://dx.doi.org/10.1207/s1532785xmep0101_5
http://dx.doi.org/10.1207/s1532785xmep0101_5
http://dx.doi.org/10.1111/j.1460-2466.2006.00291.x
http://dx.doi.org/10.1186/1472-6874-10-27
http://dx.doi.org/10.1186/1472-6874-10-27

	Effects of a Narrative HPV Vaccination Intervention Aimed at Reaching College Women: A Randomized Controlled Trial
	Abstract
	A Narrative Communication Prevention Model
	Communication Source Considerations
	Method
	Participant Recruitment Procedure
	Experimental Study Procedures
	Stimulus Development
	Measures
	Data Analysis

	Results
	Participants
	Collapsing Same Exposure Treatment Groups
	Successful Randomization

	Did the Intervention Increase HPV Vaccination?
	How Might the Narrative Intervention be Operating?
	The Measurement Model
	The Structural Model

	Discussion
	Communication Source Plays a Critical Role in HPV Vaccine Campaigns
	Vaccine Self-Efficacy Narratives Increase Vaccine Intent
	Practical Importance of the Study
	Limitations
	Future Research
	References




