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Background: Human papillomavirus (HPV) is prevalent among college-aged women. Although 

HPV vaccines decrease women’s risk for cervical cancer, the vaccination rates remain inadequate.

Objective: This study explored the utility of an information–motivation–behavioral skills 

(IMB) intervention in promoting HPV vaccination knowledge, motivation, and intentions 

among college-aged women.

Methods: In Spring/Fall 2012, 62 participants were randomly assigned to a single-session 

intervention or attention control and were assessed baseline, post-intervention, and at 

1 month.

Results: The participants demonstrated adequate baseline vaccine knowledge, low HPV/cancer 

knowledge, and ambivalence about the vaccination. Post-intervention, the IMB arm demonstrated 

increased HPV/cancer and vaccination knowledge, motivation, and intentions. There were no 

group differences in vaccination at 1 month; however, the odds of wanting to get vaccinated 

increased sevenfold in the IMB arm.

Conclusion: These results provide preliminary support for an IMB-based intervention in 

increasing vaccination knowledge, motivation, and intentions among at-risk women. Future 

research examining the efficacy of longer trials with larger, diverse populations is warranted.
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Introduction
Cervical cancer (CC) is predominantly a virally mediated disease with 99.7% of all 

cases having confirmed human papillomavirus (HPV) DNA.1 Considered as one of 

the most common sexually transmitted diseases, as many as 50% of sexually active 

individuals are infected with HPV in their lifetime.2 HPV infections are most preva-

lent in young adults, as sexual risk behaviors are greatest in this age group.3 Sexually 

active young women, in particular, carry the highest risk of infection, with studies 

documenting rates as high as 68%–71%.4,5

HPV vaccines, such as the HPV quadrivalent known as Gardasil, provide women 

with a valuable tool to decrease their overall risk for CC, as they protect against the 

strains (HPV 16 and 18) most strongly associated with the majority of HPV-related 

cancer cases. Accordingly, the HPV vaccine is recommended for girls aged 11–12 years, 

with catch-up vaccination for girls aged 13–26 years.6 Despite these guidelines, HPV 

vaccine uptake remains incomplete, and inadequate inoculation rates persist.7 In par-

ticular, women aged 18–26 years are less likely to initiate and complete the  three-dose 

series than those aged 13–17 years.8 This represents an unmet need for strategies to 

improve HPV immunization, particularly among college-aged women.
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Given the burden of HPV infections in young women and 

the clear link between HPV and CC, there is an emergent 

demand for the development and testing of evidence-based 

programs that directly support vaccination uptake. The 

President’s Cancer Panel7 identified the need for increased 

vaccination as a “Public Health Priority.” Likewise, a recent 

statement put forth by the American Society of Clinical 

Oncology emphasized the import of increasing HPV vaccina-

tion uptake.9 Despite these recommendations, there is scant 

research investigating the use of theory-based behavioral 

interventions to help stimulate Gardasil use among high-risk 

populations, such as young adult women.

The present study uses the information–motivation–

behavioral skills (IMB) model as a theoretical framework 

to understand and elicit health behavior change.10 The IMB 

model proposes that an individual needs information about a 

target behavior, personal and social motivation to engage in 

the behavior, and behavioral skills to correctly perform the 

behavior in order to fully adopt a health behavior.10 Interven-

tions founded on the IMB model address each of these integral 

components. The purpose of this study was to employ the IMB 

model to design, deliver, and explore the preliminary utility 

of a single-session intervention in improving Gardasil uptake 

among young women attending college in a rural setting.

Methods
Participants and procedure
The eligible participants consisted of a convenience sample 

of women, aged 18–26 years, enrolled in an Introductory 

Psychology course at a major state university in 2012. 

Students who reported, through a university-wide screener, 

having received all three doses of the HPV vaccine were 

excluded from the study. Women interested in participating 

self-enrolled for a study session online via the university 

subject pool. Study sessions scheduled on the pool calendar 

corresponded to either an active intervention (IMB) or an 

attention control group; however, participants remained 

blinded to study condition to preserve random group assign-

ment. The University of Connecticut’s institutional review 

board approved the study procedures. This study was regis-

tered in ClinicalTrials.gov (NCT 02464358). All participants 

were individually consented by the study investigator prior 

to participation in all study activities.

Treatment groups 
IMB group
Federal law requires that a Vaccination Information State-

ment (VIS) be given to all individuals prior to receipt of any 

vaccine, including the HPV vaccine.11 The VIS is readily 

available online and in student health centers, and it provides 

a brief overview of HPV, HPV-related cancers, and the HPV 

vaccine. Both the IMB and attention control groups received 

this VIS prior to proceeding with study activities. In addi-

tion, the IMB group received: 1) supplementary educational 

content related to HPV and the HPV vaccine that addressed 

specific knowledge gaps identified among young adult 

women7,12; 2) motivational content, delivered using motiva-

tional interviewing (MI) techniques,13 to help women identify 

the benefits and barriers to vaccination; and 3) skills-building 

content, which included a review of, a) ways to access the 

HPV vaccine (eg, vaccine locations); b) methods for paying 

for the vaccine, including information related to insurance 

coverage and costs; c) reminder tools to ensure completion 

of the three-dose series; and d) approaches to communicating 

vaccine interest and concerns with parents and providers. The 

information was delivered in a small-group format within a 

university classroom to destigmatize HPV infection and to 

normalize HPV vaccination. Moreover, in accordance with 

the MI spirit, the entire intervention was delivered utilizing 

an air of acceptance, respect, and collaboration. Throughout 

group discussion, the facilitator incorporated several core 

MI skills, including asking open-ended questions, using 

reflective listening, and providing summaries, to highlight 

instances of ambivalence and to elicit self-change talk. In 

efforts to further tailor the intervention to meet the needs 

of participants, the group facilitator guided participants in 

problem-solving obstacles identified during group discussion. 

The session ended with asking students to consider what it 

would take to get vaccinated against HPV.

Attention control group
To maintain equivalence between study conditions, the 

attention control was also carried out in a small-group set-

ting. Following receipt of the VIS, the participants watched 

a set of short video clips that covered broad topics related 

to women’s health, including what happens during a sexual 

health check, ways to improve access to health services, and 

methods of contraception. Subsequently, the participants 

engaged in a brief group discussion, during which time the 

group facilitator addressed specific questions by directing the 

participants to particular sections of the videos or to websites 

readily available to the public.

Measures
The participants completed a questionnaire battery before 

(baseline: T1) and after (post-test: T2) participating in the 
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IMB or attention control group as well as ~4 weeks later (T3). 

The study questionnaire assessed participants on a number 

of sociodemographic and personal health factors, including 

personal and familial cancer history, sexual health practices, 

and general health behaviors. In efforts to remain consistent 

with measures used in previous IMB studies,13–16 scales that 

tapped into each of the model’s three dimensions were cre-

ated by selecting and adapting questions used in other HPV 

and CC studies.

Information
Two scales were used to capture knowledge of HPV and the 

HPV vaccine. HPV vaccine knowledge was assessed with a 

nine-item scale consisting of true or false items.14 The items 

were summed to arrive at a total scale score (range 0–9). 

Knowledge of HPV and CC was measured with 15 items (five 

factual multiple-choice questions and ten true or false ques-

tions) taken from a 40-item self-report battery that measures 

knowledge, risk factors, perceived risk, and seriousness of 

HPV and CC.17 The number of correct responses was summed 

to obtain a total scale score for HPV/CC facts (range 0–15). 

These two scales were combined to create a total knowledge 

composite score.

Motivation
Consistent with the IMB model, motivation to get vaccinated 

was assessed with five scales that measured different facets of 

motivation: perceived motivation, attitudes toward vaccina-

tion, perceived social norms to getting vaccinated, behavioral 

intentions, and perceived risk for HPV/CC. Modeled after 

Kalichman et al,16 perceived motivation was assessed with a 

single item that asked participants to rank how motivated they 

would be from 1 (not at all) to 4 (very strong) to get the vac-

cine. Vaccination intentions were assessed through a series of 

six questions that asked participants about their intentions to 

gather more information about the vaccine, discuss the HPV 

vaccine with their friends, and get the HPV vaccine within 

the next year and/or within the next 3 years (“very unlikely” 

to “very likely” on a 6-point Likert scale). A seventh ques-

tion specifically asked participants about their commitment 

to get vaccinated in the next year, and the response options 

included “undecided”, “I do not want to get the vaccine”, and 

“I want to get the vaccine”. For the purposes of analyses, these 

responses were reordered to reflect contemplative movement, 

with “I do not want to get the vaccine” categorized as 0, 

“undecided” as 1, and “I want to get the vaccine” as 2. This 

scale was modeled after a study aimed to reduce AIDS risk 

behavior in a college student population.18 The seven items 

were summed to arrive at a final score (range 6–39; α=0.89). 

Attitudes toward vaccination were measured with a modified 

version of a scale used by Fisher et al.19 The participants were 

asked to rate their agreement with seven behaviors related to 

getting vaccinated (eg, getting more information about HPV 

vaccine, getting the HPV vaccine in the next month, discuss-

ing the vaccine with friends) on three 5-point Likert scales 

(eg, good–bad, nice–awful, pleasant–unpleasant). These 

items were summed to create a final measure of attitudes 

toward vaccination (range 21–105; α=0.95), with higher 

scores indicating more negative attitudes. The perceived 

social norms were measured with another scale adapted from 

Fisher et al.19 The participants were asked to rate their level 

of agreement with seven behaviors associated with getting 

vaccinated (5-point Likert scale, very untrue to very true). 

The scale items were summed to arrive at a final measure 

of perceived social norms (range 7–35; α=0.91). Perceived 

CC risk was determined by asking the participants to rate 

their level of agreement with nine statements (eg, “I believe 

that I am at risk for CC”) on a 5-point Likert scale (strongly 

disagree to strongly agree). The nine items were summed to 

arrive at a total score (range 9–45; α=0.76).17

Behavioral skills
Women’s confidence in their ability to get vaccinated was 

assessed with two scales adapted from versions used by 

Fisher et al.18 Perceived efficacy was assessed by asking 

participants to rate how effectively they would be able to 

carry out nine behaviors associated with getting vaccinated 

(eg, how effectively can you get vaccinated against HPV, find 

the time to go to your provider for three visits to get vac-

cinated, afford to get vaccinated, etc) using a 5-point Likert 

scale (“very ineffectively” to “completely effectively”). The 

scale was averaged to arrive at a final scale score (range 

1–5; α=0.86). Perceived difficulty was assessed by asking 

participants to rate how difficult they believe it would be to 

carry out the same nine behaviors associated with getting 

vaccinated (5-point Likert scale, “very hard to do” to “very 

easy to do”). The scale items were averaged to create a final 

score (range 1–5; α=0.83).

Vaccine uptake was measured at 4 weeks with a series 

of six yes/no questions related to the performance of several 

key vaccine-seeking behaviors, including taking steps to 

learn more about the vaccine; accessing the HPV vaccine; 

discussing the vaccine with family, friends, and providers; 

scheduling an appointment to get vaccinated; and initiating 

or completing the series. All items were summed, with higher 

values indicative of greater behavior change.
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Analysis
SPSS Version 20.0 (IBM Corporation, Armonk, NY, USA) 

was used to conduct all statistical analyses for this study. 

Prior to data analyses, all the data were screened for missing 

information and for violations of normality. Although some 

of the data were not consistent with a normal distribution, 

transformation of the scores did not influence study out-

comes. Furthermore, transformation techniques are no longer 

generally recommended, especially when the tests used are 

predominantly robust by design.18 Accordingly, the analyses 

were conducted on original data.

Descriptive statistics, including frequencies, mean val-

ues, and ranges, were performed to describe the sample. 

Knowledge, motivation, and behavioral skills were assessed 

at baseline (T1), post-intervention (T2) and at 1 month 

(T3); behavior change was only assessed at 1 month. Group 

equivalence on relevant demographic factors and baseline 

IMB outcome variables was established using chi-square 

test/Fisher’s exact tests for categorical variables and two 

sample t-tests for continuous variables. Baseline differ-

ences were discovered for age alone; as such, all subsequent 

multivariate analyses were adjusted for age. Furthermore, in 

efforts to control for potential confounders, we ran correla-

tions between relevant sociodemographic and health history 

variables and each outcome variable; as recommended by 

Field,18 factors that were correlated with each outcome of 

interest at P<0.05 were included as covariates for related tests. 

Accordingly, vaccination status was included as a covariate 

across all tests, given its statistical and theoretical relation-

ship with study outcomes. Pap screen history was included 

as a covariate for knowledge and behavioral skills due to its 

statistical and potential theoretical relationship. Though not 

statistically related, insurance status was included as a covari-

ate for tests of group differences in behavioral skills, given 

its potential impact on perceived obstacles and the ability to 

get vaccinated. No other sociodemographic or health history 

factor was significantly correlated with our study outcomes.

A series of 2×3 repeated measures analysis of covari-

ance (ANCOVA) were used to examine mean differences 

between groups on each of the composite factors of the 

IMB model: 1) knowledge; 2) motivation; and 3) behavioral 

skills. A Greenhouse–Geisser correction was applied when 

the assumption of sphericity was not met. For significant 

interactions, post hoc contrasts were used to identify linear 

or quadratic trends. A multivariate analysis of covariance 

(MANCOVA) was used to assess for group mean differences 

in the motivational construct, given the fact that the five 

scales were highly correlated. Doherty and Low suggest that 

MANCOVA is helpful for controlling type 1 error and for 

accounting for the correlation among these factors.20 Post 

hoc independent sample t-tests and/or pairwise t-tests were 

used to further explore significant group differences at each 

of the time points. When post hoc tests were conducted, the 

family-wise error rate was controlled for by adjusting the 

significance level to P=0.03 (ie, 0.05/2 comparisons). All 

statistical tests were two tailed, and the significance level 

was set at P<0.05.

Results
Characteristics of the sample
A total of 70 women participated in the study (Table 1). Of 

them, 62 (89%) completed the 1 month survey. Two thirds 

of the sample was Caucasian, and about 21% were Hispanic. 

The mean age was 19 years (range 18–26 years), and 75% 

were in their freshman (48.4%) or sophomore (25.8%) year of 

college. The family income was high, with over half reporting 

an income >$75,000.

Table 1 Sample characteristics

Demographics % Responders (n)

Age mean (range), years 18–21 90.3 (56)
22–26 9.7 (6)

Race/ethnicity White/Caucasian 66.1 (41)
Black/African American 8.1 (5)
Asian 21.0 (13)
Hispanic 21.0 (13)
Other (unidentified 
multiracial)

4.8 (3)

Education Freshman 48.4 (30)
Sophomore 25.8 (16)
Junior 16.1 (10)
Senior 9.7 (6)

Family income <40,000 23.3 (14)
40,000–74,999 18.3 (11)
75,000–150,000 41.7 (25)
>150,000 16.7 (10)

Health insurance No 8.1 (5)
Yes 91.9 (57)

Past Pap screen No 72.6 (45)
Yes 27.4 (17)

History of genital warts No 96.1 (61)
Yes 1.6 (1)

History of STDs No 96.8 (60)
Yes 3.2 (2)

Ever had HPV test No 91.9 (57)
Yes 8.1 (5)

Received at least one 
Gardasil dose

No 83.9 (52)
Yes 16.1 (10)

Abbreviations: STD, sexually transmitted disease; HPV, human papillomavirus.
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Knowledge and awareness of HPV and 
Gardasil
The majority of women had heard of HPV (87.1%); however, 

few knew factual details about HPV (Tables S1 and S2). A 

sizable proportion was aware that HPV was sexually transmis-

sible (75.2%) and that it was associated with CC (71.0%). In 

contrast, many women had heard of Gardasil (79%) and were 

fairly knowledgeable about vaccine-related facts. Despite their 

awareness, ~77.4% felt they had limited vaccine knowledge, 

and only 16.1% had received one dose of the vaccine. While 

few reported learning about the vaccine from their primary 

care physician (PCP; 27.4%) or gynecologist (22.5%), the 

majority (83.9%) preferred to receive vaccine information 

from their PCP. Only half (56.5%) had been recommended to 

get vaccinated from their PCP, and less than one-quarter were 

advised to get vaccinated by their gynecologists.

Intervention effects on IMB
Information
Total knowledge scores
A repeated measures ANCOVA was used to test for group 

differences in the mean knowledge scores over time after 

adjusting for age, Pap test experience, and vaccination status. 

There was a significant group by time effect for total HPV 

and Gardasil knowledge scores; F(1.76, 100)=4.69, P=0.02, 

η
p

2=0.076. Simple effects analyses revealed that, compared 

to the attention control group, the participants in the IMB 

group demonstrated a significant improvement in knowledge 

scores from baseline to post-test (P=0.05) and from baseline 

to 1 month (P=0.005); however, there were no significant 

changes in knowledge scores from post-test to the 1 month 

follow-up for either group (P=0.48). The results of post hoc 

analyses found no group differences in knowledge scores 

at baseline; however, the IMB group showed significantly 

higher knowledge scores at post-test (M=16.43 vs M=14.86; 

P=0.03) and 1 month (M=16.85 vs M=14.77; P<0.001; 

 Figure 1). Descriptive statistics for all main outcome mea-

sures by group are also presented in Table S3.

Separate ANCOVAs were conducted for the individual 

measures (ie, vaccine knowledge and knowledge of HPV and 

CC) used to arrive at the total knowledge score to examine 

if the intervention had a differential impact on HPV/HPV 

vaccine knowledge.

Vaccine knowledge
There was a significant group by time interaction for vac-

cine knowledge; F(2, 114)=3.88, P=0.02, η
p
2=0.064. Simple 

effects analyses showed similar increases in vaccine knowl-

edge from baseline to post-test for both groups, P=0.99; how-

ever, participants in the IMB group demonstrated continued 

improvement in vaccine knowledge from post-test to 1 month 

(M=5.42 to M=5.63; P=0.04), whereas the control group 

demonstrated a decrease in vaccine knowledge (M=5.71 to 

M=5.41). Post hoc analyses found no significant group dif-

ferences at any of the time points.

HPV/CC knowledge
A significant group by time interaction was found for HPV/

CC knowledge; F(1.72, 98.00)=4.33, P=0.02, η
p

2=0.071. 

Simple effects analyses show that, relative to the control 

group, the IMB group had greater gains in HPV/CC knowl-

edge from baseline to post-test (P=0.03) and from baseline 

to the 1 month follow-up (P=0.02); however, there were no 

significant changes in knowledge scores from post-test to 

1 month for either group (P=1.00). Post hoc analyses revealed 

greater vaccine knowledge scores at post-test (M=11.01 vs 

M=9.15; P=0.005) and at 1 month (M=11.22 vs M=9.36; 

P<0.001) for the IMB group.

Motivation
A two-way, repeated measures MANCOVA was used to 

test for group differences on all five motivation constructs 

over time after adjusting for age and vaccination status. A 

significant group by time interaction was revealed; Pillai’s 

trace (10, 47)=4.88, P<0.001, η
p
2=0.509. Separate ANCOVAs 

were conducted for each of the motivational indices, and the 

findings are reported in the following (Figure 2).

Self-reported vaccination motivation
We found a significant group by time interaction for self-

reported motivation, F(2, 112)=4.16, P=0.02, η
p

2=0.069. 

Simple effects analyses revealed that, relative to the control 

group, the IMB group had a more pronounced increase in self-

reported motivation from baseline to post-test (P=0.008) and 

from baseline to 1 month (P=0.04). Both groups demonstrated 

a similar decline in motivation from post-test to 1 month. 

Despite these trends, post hoc analyses found no significant 

group differences at any of the time points (Figure 2A).

Vaccination intentions
We found a significant group by time interaction for inten-

tions to get vaccinated, F(1.78, 99.82)=7.40, P=0.002, 

η
p
2=0.117. Specifically, the IMB group had greater increases 

in  vaccination intentions from baseline to post-test (P<0.001); 
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Figure 1 Estimated marginal mean values for (A) total knowledge scores, (B) vaccine knowledge, and (C) HPV/cervical cancer knowledge for condition across time.
Abbreviations: HPV, human papillomavirus; IMB, information–motivation–behavioral skills.

however, they showed greater decreases in vaccination 

intentions from post-test to 1 month (P=0.006). Vaccina-

tion intentions did not appear to change significantly from 

baseline to 1 month for either group (P=0.47). Accordingly, 

post hoc analyses revealed no significant group differences in 

vaccination intentions at baseline and 1 month; however, the 

IMB group did endorse greater intentions to get vaccinated 

at post-test (M=29.12 vs M=24.34; P=0.03; Figure 2B).

Attitudes toward vaccination
There was a significant group by time effect for attitudes toward 

getting vaccinated, F(1.78, 99.79)=7.11, P=0.002, η
p
2=0.113. 

Specifically, while the control group did not  demonstrate any 

significant changes in vaccination attitudes across time points, 

the IMB group showed significant improvements in attitudes 

toward vaccination from baseline to post-test (P<0.001); 

however, these differences were not sustained. In fact, attitudes 

toward vaccination declined  significantly from post-test to 

1 month (P=0.02). Accordingly, post hoc analyses revealed 

that, compared to the control group, the IMB group endorsed 

more positive attitudes toward HPV vaccination at post-test 

(M=36.35 vs M=51.41; P=0.007; Figure 2C).

Perceived social acceptability
There were no significant group by time interactions for 

perceived social norms (P=0.45; Figure 2D).
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Perceived susceptibility
We found a significant group by time interaction for perceived 

susceptibility for HPV and CC, F(2, 112)=3.13, P=0.05, 

η
p

2=0.053. Specifically, while there were no significant 

changes in perceived risk for HPV/CC for either group from 

baseline to post-test (P=0.09) and from baseline to 1 month 

(P=0.53), the IMB group demonstrated a greater decrease 

in perceived risk from post-test to 1 month (P=0.01). Post 

hoc analyses revealed no significant group differences in 

perceived risk scores at baseline or 1 month; however, com-

pared to the control group, the IMB group demonstrated 

higher HPV/CC risk perceptions at post-test (M=26.83 vs 

M=23.52; P=0.006; Figure 2E).

Behavioral skills
There were no significant group by time effects for self-

efficacy (P=0.21) or perceived difficulty (P=0.35) to get 

vaccinated (Figure 3).

Behavioral intentions
There were no significant differences in Gardasil uptake at 

1 month (P=0.89); however, women in the IMB group dem-

onstrated greater intentions to get vaccinated, χ2(2)=6.88, 

P=0.032, and to engage in vaccine-seeking behaviors, 

χ2(1)=6.61, P=0.01. Based on the odds ratio, the odds of want-

ing to get vaccinated at the 1 month follow-up were 7.69 times 

higher if women participated in the IMB group compared to 

the attention control group. In addition, they were 6.90 times 

more likely to report intentions to engage in vaccination-

seeking behaviors compared to women in the control group.

Comment
The purpose of this study was to examine the benefits of a 

theory-based, single-session, educational program in promot-

ing Gardasil knowledge, motivation, and intentions to get 

vaccinated among college-aged women enrolled at a local 

university. Consistent with what has been reported in the 

literature,17,21 this sample of undergraduate women demon-

strated high levels of vaccine knowledge in the context of hav-

ing limited understanding of HPV and CC. As hypothesized, 

the IMB approach appeared to improve women’s knowledge 

of Gardasil, HPV, and CC risk above and beyond that which 

can be attained through informational mediums (ie, HPV/

Gardasil VIS) that are readily available to the public via the 

Internet and in physician offices. Even more, the interven-

tion appeared to contribute to sustained increases in vaccine 

knowledge despite the fact that both conditions received 

vaccine-specific information via the VIF. These findings 

suggest that participants in the IMB group may have derived 

additional benefits from the intervention. Specifically, it is 

possible that providing HPV vaccine information alone with-

out highlighting the connection between HPV and CC may 

make it less likely that women will view the information as 

important and relevant. In fact, risk perception of HPV and 

CC was heightened for women in the IMB group immediately 

following the intervention. Accordingly, individuals who 

do not consider the information to be relevant may be less 

likely to process and review the information over time.22 On 

the other hand, the use of pamphlets or flyers alone may not 

be appropriate mediums for sharing information about HPV 

and the HPV vaccine. This may be partly due to the fact that 
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Figure 3 Estimated marginal mean values for (A) perceived self-efficacy and (B) perceived difficulty to get vaccinated for condition across time.
Abbreviation: IMB, information–motivation–behavioral skills.
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few individuals may be interested in reading informational 

sheets,23 and many may lack the ability to fully understand 

the information.24 In fact, studies in the marketing literature 

indicate that individuals who are interested in the informa-

tion presented are more likely to be more attentive and to 

demonstrate better information recall.22 Nonetheless, in light 

of the overall low-to-moderate levels of HPV knowledge 

reported for this high-risk population,17,21 these findings have 

important implications for cancer risk reduction, especially 

given the research linking knowledge of HPV and Gardasil 

to intentions to get vaccinated.25

Unlike the notable improvements we observed in knowl-

edge scores, our theory that the intervention would enhance 

motivation to get vaccinated was only partly supported. 

Specifically, participants in the IMB condition demonstrated 

significant posttreatment changes in four of the five indices 

of motivation targeted by the intervention: self-reported 

motivation, intentions, attitudes toward vaccination, and 

perceived risk for HPV and CC. These findings corroborate 

existing studies that demonstrate similar motivational shifts 

following didactic strategies targeting Gardasil uptake.20,26–28 

Interestingly, improvement in these four indices ceased post-

intervention; instead, we noted decreases in motivation scores 

over the 1 month follow-up. Although unexpected, it is likely 

that more than one intervention session is necessary to bring 

about enduring shifts in motivation. Nonetheless, these find-

ings are important as the IMB model stresses the importance 

of motivation in driving behavior change.29

Contrary to our hypothesis, the intervention was no more 

effective than an attention control in engendering changes 

in social acceptability of Gardasil. In fact, perceived social 

norms toward vaccination increased uniformly across both 

conditions immediately following the manipulation. This 

outcome was surprising given the intervention’s emphasis 

on destigmatizing HPV infection and vaccination behaviors 

by delivering risk and preventive information in a group 

setting; however, it is consistent with findings from other 

IMB-based interventions that also report similar challenges 

in eliciting changes in perceived norms for safe-sex behav-

ior.19,30 Importantly, health education was delivered in a group 

format for both conditions, and this may have normalized all 

women’s health topics regardless of subject matter. Although 

the control arm received limited information about HPV and 

Gardasil, it is plausible that general discussion of women’s 

health themes in a peer setting is sufficient to modify 

perceived social norms for a myriad of health behaviors, 

including vaccine-seeking behaviors. The lack of observable 

change in social norms may also be due to limitations in 

the questionnaire battery. Specifically, it is possible that the 

questionnaire items used to assess for social norms tapped 

into an aspect of social acceptability that was not addressed 

by the intervention.19 Particularly, Krawczyk et al showed that 

parental approval and physician support are among the stron-

gest indicators of vaccine behaviors.31 Qualitatively, many of 

our participants voiced an interest in pursuing Gardasil but 

were less likely to get vaccinated because their parents did 

not condone the vaccine and their physicians did not recom-

mend it. This evidence is disconcerting, as physicians have 

demonstrated reluctance toward discussing the vaccine with 

their patients due to time constraints and perceived parental 

concerns.31,32 Accordingly, future research should include key 

individuals, such as parents, in these approaches in efforts to 

normalize HPV vaccination.

As hypothesized, women in the experimental arm reported 

significantly greater intentions to get vaccinated compared 

to women in the control arm. Moreover, these women also 

exhibited greater intentions to engage in vaccine-seeking 

behaviors, including obtaining more vaccine-specific infor-

mation and discussing the vaccine with friends. These 

findings are noteworthy, as studies have identified a strong 

relationship between vaccination intentions and behaviors.28 

Nonetheless, a number of barriers, including lack of physician 

and parental support, persist and likely contribute to the low 

vaccination rates widely reported.28 Accordingly, these find-

ings underscore the importance of identifying and addressing 

these barriers in future interventions.

The IMB model contends that even well intentioned and 

knowledgeable individuals require a set of skills to enable 

them to engage in a health behavior.29 Behavioral skills are 

conceptualized as consisting of both objective and perceived 

(ie, self-efficacy) means of performing the behavior. At 

 baseline, both groups did not appear to feel strongly about 

their ability to get vaccinated, nor did they consider the 

level of effort that may be involved in getting vaccinated. 

Following the manipulation, there were no significant group 

differences regarding perceived obstacles or self-efficacy 

to get vaccinated. Though surprising, this outcome is con-

sistent with other studies.33,34 In fact, successful improve-

ments in self-efficacy and perceived ease with engaging in 

target behaviors have been demonstrated in studies that had 

lengthier intervention approaches that were delivered over a 

span of 3–5 days.15,19 While there may be other factors that 

can explain this relationship, it is possible that these women 

did not have the opportunity to practice the skills they learned 

in session, thereby leading to limited changes in perceived 

effectiveness and feasibility relative to the control group.33
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In regard to our final outcome, vaccine uptake, there 

were no group differences in Gardasil uptake at 1 month. 

This finding is likely due to the short follow-up period. It 

is possible that a longer follow-up is needed to allow for 

changes in vaccine uptake in this high-risk population. In 

fact, one study that explored the impact of an educational 

intervention on vaccine uptake in college students found no 

influence on vaccine uptake at 6 months despite the inclusion 

of a reminder letter.28 It is also possible that participants may 

have experienced other challenges and physical barriers to 

getting vaccinated, such as lack of time due to course load or 

attending school that is far from their gynecologist or PCP. 

Although participants can get the vaccine from local clin-

ics, they may prefer to be treated by familiar physicians.35,36

Limitations
Despite the novelty of these findings, this study has some 

limitations. Because this study recruited from a convenience 

sample, study findings are limited in generalizability and 

may not reflect the opinions of women beyond this sample. 

Prior research has illustrated limited knowledge of HPV and 

underutilization of Gardasil among uninsured, low socioeco-

nomic status, minority, and homosexual women37,38; thus, 

future studies should examine these attitudes among ethnic, 

socioeconomically, and sexually diverse groups. Moreover, 

future studies should be undertaken with men since vaccine 

recommendations extend to this group; vaccination of men 

can help reduce transmission of HPV infection. A further 

limitation of this study is the relatively small sample size; 

as such, caution should be taken when drawing conclusions 

from these findings. Future studies with a larger sample size 

will allow for exploration of additional factors (such as other 

health behaviors, including diet, exercise, sleep) that may 

influence vaccine uptake.

This study also has some methodological shortcomings. 

Specifically, despite good intentions, physical and academic 

obstacles may be realistic impediments to scheduling medi-

cal visits. Accordingly, a longitudinal study may be better 

equipped to ascertain these behavioral effects.28 A similar 

point is that this intervention was delivered over a brief, 

one-session visit. The majority of studies that employ the 

IMB model tend to deliver the IMB intervention over a 

span of several sessions.19,34 Nonetheless, while this can be 

considered a drawback, the development of brief programs 

to enhance CC preventive behaviors is warranted, given the 

need for practical, generalizable programs and the import of 

capturing the attention of this high-risk population.39 Last, 

future research should consider a comparison group that more 

closely resembles true standard of care, such as exposure to 

only the Gardasil VIF that is readily available in clinic offices. 

Efforts to maintain group equivalence in this study may have 

led to the inclusion of elements that generated improvements 

in the IMB indices for the control arm, thereby obfuscating 

group differences that would otherwise be larger.28

Conclusion
In spite of these limitations, this study is one of the first 

to explore the potential impact of a theory-based model 

in effecting changes in vaccine uptake among a high-risk 

population. These findings are consistent with current 

research that suggests that young women are generally aware 

of Gardasil, are less informed about HPV and CC, and are 

ambivalent about pursuing HPV vaccination. Although there 

were no discernible changes in vaccine uptake at 1 month, 

our preliminary findings suggest that interventions based on 

the IMB model may have the potential to influence young 

women’s decisions to get vaccinated against HPV, a highly 

prevalent sexually transmitted disease in this population. As 

such, an IMB-based intervention may provide universities 

with a powerful strategy to motivate women to get vaccinated. 

Future studies may benefit from examining the efficacy of 

this program in a larger trial incorporating longer, follow-

up periods to allow for adequate observation of behavioral 

change. Furthermore, future programs should also consider 

an optimal medium for delivering this intervention, such as 

through mobile health programs, to allow for easy integra-

tion and dissemination to students and their families during 

school-wide orientation periods, thereby providing universi-

ties with an inexpensive, brief, and effective program.
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Supplementary materials

Table S2 General knowledge of HPV vaccine

Knowledge items % Correct (n)

Girls/women who get the HPV vaccine need less 
frequent pelvic examinations (false)

91.9 (57)

Girls/women who get the HPV vaccine do not have  
to get Pap smears (false)

98.4 (61)

The HPV vaccine protects against all sexually 
transmitted infections (false)

96.8 (60)

The HPV vaccine protects against CC (true) 71.0 (44)
Girls/women who get the HPV vaccine can worry  
less about all STDs (false)

83.9 (52)

Girls who get the HPV vaccine no longer need  
condoms during sex (false)

100.0 (62)

Abbreviations: HPV, human papillomavirus; CC, cervical cancer; STD, sexually 
transmitted disease.

Table S3 Intervention effects on vaccination IMB

Measure IMB arm Attention control

T1 T2 T3 T1 T2 T3

Baseline Post-intervention 1 month Baseline Post-intervention 1 month

M SE M SE M SE M SE M SE M SE

Information
 Total score 12.82 0.58 16.43 0.48 16.85 0.34 13.22 0.58 14.86 0.48 14.77 0.34
 Vaccine knowledge 5.27 0.12 5.42 0.12 5.63 0.12 5.56 0.12 5.71 0.12 5.41 0.12
 HPV/CC knowledge 7.54 0.53 11.01 0.43 11.22 0.31 7.65 0.53 9.15 0.43 9.36 0.31
Motivation
 Motivation 1.67 0.14 2.85 0.19 2.53 0.19 1.86 0.14 2.44 0.19 2.25 0.18
 Intentions 21.81 1.34 29.12 1.42 22.42 1.37 22.60 1.29 24.34 1.37 21.93 1.32
 Attitudes 53.78 3.56 36.35 3.61 47.25 3.72 53.69 3.44 51.41 3.48 52.90 3.60
 Social norms 19.71 1.03 20.90 1.11 20.39 1.26 21.50 0.99 22.00 1.07 20.73 1.22
 Susceptibility 24.51 0.94 26.83 0.98 23.38 1.04 23.33 0.90 23.52 0.95 22.97 1.01
Behavioral skills
 Perceived efficacy 3.66 0.14 4.05 0.13 3.78 0.14 3.69 0.14 3.80 0.13 3.88 0.14
 Perceived difficulty 3.62 0.13 4.02 0.13 3.67 0.15 3.75 0.13 3.89 0.13 3.81 0.15

Abbreviations: IMB, information–motivation–behavioral skills; SE, standard error; HPV, human papillomavirus; CC, cervical cancer.

Table S1 General knowledge of HPV and CC

Knowledge items % Correct (n)

The virus associated with CC is transmitted by sex 72.5 (45)
CC and precancer cells are associated with HPV 71.0 (44)
CC can be diagnosed by Pap tests 74.2 (46)
CC prevention requires delayed sex, Pap tests, and 
condom use

74.2 (46)

HPV can cause genital warts 40.3 (25)
HPV can live in skin without causing growths or  
changes

48.4 (30)

Multiple sex partners increases risk for CC 77.4 (48)
Having genital warts increases risk for CC (false) 9.7 (6)
Having sex before age 18 increases risk for CC 45.2 (28)
Taking illegal drugs increases risk for CC (false) 41.9 (26)
Having any STD increases CC risk 71.0 (44)
Smoking cigarettes increases risk for CC 12.9 (8)
Poor diet or nutrition increases risk for CC (false) 45.2 (28)
Using tampons increases risk for CC (false) 71.0 (44)
Using oral contraceptives increases risk for CC 4.8 (3)

Abbreviations: HPV, human papillomavirus; CC, cervical cancer; STD, sexually 
transmitted disease.
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