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The human papillomavirus (HPV) represents 
the most common sexually transmitted disease, 
and as many as 75 percent of the sexually active 
men and women will become infected in their 
lifetime (Cates, 1999). HPV can cause serious 
consequences, such as cervical cancer in women 
as well as certain other cancers in both men and 
women. In 2006, an HPV vaccine, gardasil, was 
developed to protect females against four dif-
ferent strains of HPV. Two of the strains are 
associated with 90 percent of genital warts and 
two of the strains cause 70 percent of cervi-
cal cancers (Centers for Disease Control and 
Prevention (CDC), 2008). Therefore, the vac-
cine protects against infection of the four HPV 
strains as well as the clinical sequelae of genital 
warts and cervical cancer. Although women up 
to the age of 26 are eligible for the vaccine, the 
CDC has encouraged pediatricians to routinely 

vaccinate girls when they are between 11 and 
12 years old, before they become sexually 
active (Markowitz et al., 2007).

Consequently, most research focuses on par-
ents’ attitudes toward the vaccine and their 
intentions to vaccinate their children. Because 
the vaccine was not available when current col-
lege-age women were in the 11–12 years age 
range, little is known about the factors that influ-
ence young women’s decision to get the vac-
cine. Although parents may play an important 
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role, it is hypothesized that many women in this 
older age group will make the decision to become 
vaccinated on their own or in consultation with 
their parents. Moreover, the peak prevalence 
and highest rate of new HPV infections occur 
in young adults between the ages of 15 and 25 
years (Weinstock et al., 2004), and estimates are 
that only about 30 percent of the girls and 
women eligible for the vaccine have received it 
(CDC, 2009). Efforts to explore and understand 
the reasons behind low vaccine uptake represent 
an important step in reducing HPV prevalence.

Most of the research that has studied HPV 
vaccination in college-age women was conducted 
either before or shortly after the vaccine became 
available. However, a recent study found that 
only 10.5 percent of women aged 19–26 years 
had initiated the HPV vaccine series 2 years after 
it became available (Taylor et al., 2011). Despite 
the relatively low rates of vaccine uptake, stud-
ies suggest that college women in general pos-
sess positive attitudes toward the HPV vaccine 
(Bynum et al., 2012; Gerend and Magloire, 
2008; Jones and Cook, 2008; Kahn et al., 2003). 
Moreover, college women who perceive a greater 
benefit to the vaccine are more accepting of the 
vaccine (Bynum et al., 2012). Yet, women have 
also cited barriers to vaccination, such as cost 
and concerns about safety, which negatively 
affect vaccine acceptance (Boehner et al., 2003; 
Jones and Cook, 2008). Moreover, research has 
found that most college students do not perceive 
themselves to be at risk for HPV or cervical can-
cer, which is concerning in light of the high preva-
lence of HPV infection in this population (Boehner 
et al., 2003; Eiser and Cole, 2002; Gerend and 
Magloire, 2008; Jones and Cook, 2008). This low 
perceived susceptibility has been associated with 
low vaccine acceptance (Gerend and Magloire, 
2008; Jones and Cook, 2008). Therefore, the 
more young women encounter factors that inhibit 
their ability or interest to receive the vaccine, the 
less likely they are to become vaccinated.

One way to understand the social cognitive 
factors involved in HPV vaccine uptake is to 
use the Health Belief Model (HBM; Becker, 
1974; Rosenstock et al., 1988). The HBM has 

been found to be useful in examining retrospec-
tive attitudes and behaviors, as well as in pre-
dicting future health behaviors (Brewer et al., 
2007; Orbell et al., 1996). The HBM represents 
an important theory of behavior change; how-
ever, the full model, including the variables of 
perceived benefits, barriers, susceptibility, 
severity, and self-efficacy, is rarely tested 
(Strecher et al., 1997). The exclusion of one of 
these components could result in the omission 
of potentially important information regarding 
women’s decision to become vaccinated. While 
components of the HBM have been used in pre-
vious HPV research (Allen et al., 2009), this 
study utilized the full HBM to conceptualize 
vaccination behavior and intentions.

College-age women are an important popula-
tion to research since they are eligible for vac-
cination, possess some of the highest rates of 
HPV, and have a limited window of opportunity 
to receive the vaccine. As relatively few studies 
have examined variables related to HPV vac-
cination and intentions in women aged 18–26 
years, this study addresses a gap in the existing 
literature. In contrast to previous research that 
was conducted prior to or directly after the avail-
ability of the vaccine, we collected data 4 years 
after the vaccine became available in the United 
States. Women’s beliefs about the vaccine dur-
ing the early phases of dissemination might be 
different from current views, now that the vac-
cine has been established. Moreover, very few 
studies have included women who have already 
received the vaccine or have compared women 
who have had the vaccine to those who have not. 
Most studies explore factors that predict vaccine 
intentions; however, it is unknown how impor-
tant these factors are in influencing actual vac-
cination behavior. Intentions correlate with 
behaviors but do not necessarily translate into 
behaviors. Only one study could be found that 
explored decision making in those who had and 
had not received the vaccine; however, the focus 
was on adolescent girls rather than college-age 
women (Robbins et al., 2010).

The three major purposes of this study were 
as follows: (1) to assess factors associated with 
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intentions to receive the vaccine in unvaccinated 
women, (2) to identify variables that differenti-
ate vaccinated from unvaccinated women, and 
(3) to determine whether vaccinated and unvac-
cinated women differ in terms of sexual risk 
characteristics.

Methods

Sample

The sample included 208 females between the 
ages of 18 and 26 (mean age = 21.04). Of the 
women who entered the study, 94 percent com-
pleted the survey. Those who were older than 
age 26 (n = 6) or did not provide their ages (n = 
4) were excluded. Although the majority of the 
women were Caucasian (69.2%), eight different 
races and ethnicities were represented including 
Asian-American (9.1%), African-American 
(8.7%), and Hispanic (4.3%). Comparable 
numbers of participants were single (53.4%) or 
in a relationship (43.8%).

Of the participants, 150 reported receiving the 
vaccine and 58 reported not receiving the vac-
cine. However, recruitment in this study was 
combined with another HPV study, and unvac-
cinated participants were randomly assigned to 
either this study or another HPV study. Therefore, 
the prevalence of vaccinated women when con-
sidering both studies was 50.5 percent.

Procedure

In 2010, participants were recruited from five dif-
ferent colleges or universities in the mid-Atlantic, 
Midwest, and West. They completed the sur-
vey online through PsychData and gave their 
informed consent before entering the survey. 
Incentives, such as class credit or the possibility 
of winning a US$40 gift certificate, were 
offered in return for participation. This study 
was approved by the University of Maryland 
Institutional Review Board.

To assess which factors were associated with 
intentions to receive the vaccine and which 
variables differentiated vaccinated from 

unvaccinated women, eight predictor variables 
were included in the study. Five of the predictor 
variables (perceived susceptibility, perceived 
severity, perceived benefits, perceived barriers, 
and self-efficacy) relate to HBM theory and 
were included in order to test the full HBM. The 
additional predictor variables of cues to action, 
subjective norms, and HPV knowledge were 
included since previous research indicated that 
these variables might hold additional predictive 
value beyond the HBM variables (Allen et al., 
2009; Kahn et al., 2003; Strecher et al., 1997). 
Finally, to determine whether vaccinated and 
unvaccinated women differ in terms of sexual 
risk characteristics, a measure of sexual risk 
factors was included as a predictor variable.

Existing measures were used where availa-
ble; however, valid and reliable scales for the 
HBM are largely unavailable for most health 
behaviors, including HPV vaccination. Although 
item development was not the goal of this study, 
we drew from previous research (Allen et al., 
2009; Champion, 1984; Orbell et al., 1996) to 
create scales for perceived benefits, perceived 
barriers, perceived susceptibility, and perceived 
severity. Two experts in the field of HPV vacci-
nation research reviewed the items for these 
scales and verified their content validity. An 
exploratory factor analysis was conducted to 
create the final scales for the HBM variables.

Measures

Demographics. A questionnaire was used to 
collect information about participants’ age, 
ethnicity, current year in college, romantic 
relationship status, general insurance coverage, 
insurance coverage of the HPV vaccine, and 
satisfaction with the decision to receive or not 
receive the vaccine.

HBM predictor variables

1. Perceived susceptibility. This scale 
included six items measuring perceived 
absolute risk and relative risk of develop-
ing HPV (e.g. “What are your chances of 
contracting HPV if you didn’t have the 
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HPV vaccine?”). Items were rated on a 10 
percent increment scale of 0–100 percent 
to fit chance estimates, and higher scores 
indicated higher perceived susceptibility. 
The Cronbach’s alpha was .92.

2. Perceived severity. This measure con-
tained six items that assessed respondents’ 
reactions to a potential diagnosis of HPV 
(e.g. “I would be embarrassed to let others 
know that I have HPV if I found out that I 
contracted the disease”). The participants 
rated these statements on a 7-point Likert-
type scale where higher scores indicate 
higher perceived severity. The Cronbach’s 
alpha was .73.

3. Perceived benefits. Six items were used to 
measure participants’ perceived benefits 
of receiving the HPV vaccine (e.g. 
“Gardasil is effective in preventing an 
HPV infection”). These items were rated 
on a 7-point Likert-type scale where 
higher scores indicated higher levels of 
perceived benefits of receiving the HPV 
vaccine. The Cronbach’s alpha was .84.

4. Perceived barriers. Perceived barriers were 
assessed by participants’ responses to three 
items about the perceived negative aspects 
of the vaccine (e.g. “If other people knew I 
received Gardasil, I would be embar-
rassed”). These items were rated on a 7-point 
Likert-type scale where higher scores indi-
cated higher levels of perceived barriers to 
receiving the HPV vaccine. The Cronbach’s 
alpha was .69, which is low likely due to the 
small number of items.

5. Self-efficacy. We modified Rhodes and 
Hergenrather’s (2003) self-efficacy scale to 
apply to the HPV vaccine and to assess par-
ticipants’ belief in their ability to overcome 
barriers. The scale is designed to be modi-
fied based on the domain-specific area. The 
participants rated three self-efficacy items 
on a 7-point Likert-type scale where 
higher scores indicated higher levels of 
self-efficacy for receiving the HPV vac-
cine. The Cronbach’s alpha was .85.

Additional predictor variables

1. Cues to action. Cues to action refer to trig-
gers either internally or within the envi-
ronment that could potentially influence 
health behavior (e.g. “Have you ever 
known anyone who has had HPV?”). The 
participants completed 11 cues to action 
items that were based on previous studies 
(Allen et al., 2009; Jones and Cook, 2008). 
These questions were rated on a 4-point 
scale where higher scores indicated a 
higher number of positive cues to action 
for receiving the HPV vaccine. Cronbach’s 
alpha was .73.

2. Subjective norms. Subjective norms 
toward the HPV vaccination were meas-
ured by six items based on a previous 
study (e.g. “If they knew about the HPV 
vaccine, my friends would approve/disap-
prove of me getting vaccinated against 
human papillomavirus;” Costar, 2008). 
The answers were rated on a 7-point 
Likert-type scale where higher scores 
indicated greater perceived positive feel-
ings toward HPV vaccination by impor-
tant others. Cronbach’s alpha was .91.

3. HPV knowledge. Knowledge about HPV 
and the HPV vaccine were assessed with 
nine items (multiple choice and true/
false statements) from a previous study 
(Allen et al., 2009). Answers to each 
question were provided after partici-
pants responded. The items were summed 
to create total scores ranging from 0–9 
where higher scores indicated higher 
HPV knowledge.

4. Sexual risk factors. The participants 
answered questions regarding their sexual 
risk factors for HPV that were taken from 
a previous study (Costar, 2008). The par-
ticipants were asked about abnormal Pap 
smears, whether they were sexually 
active, age of first sexual activity, number 
of sexual partners, and the frequency of 
condom use when in committed relation-
ships and with new partners.
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Outcome measures

1. HPV vaccination status. HPV vaccination 
status served as an outcome measure and 
included one multiple choice item (“Which 
of the following best describes your current 
situation?”) based on a previous study 
(Costar, 2008). Participants chose one of 
the following categories: (a) “Have com-
pleted the series of 3 shots for the HPV 
vaccine,” (b) “Have started, but not com-
pleted, the series of 3 shots for the HPV 
vaccine,” (c) “Have scheduled an appoint-
ment with my doctor to receive the HPV 
vaccine,” and (d) “Have not received the 
HPV vaccine or scheduled an appointment 
to receive the HPV vaccine.” Choices (a) 
and (b) were coded as Group 1: vaccinated. 
Choices (c) and (d) were coded as Group 2: 
not vaccinated.

2. HPV vaccination intentions. Only women 
who had not been vaccinated completed 
this scale. Intentions to get vaccinated 
against HPV were assessed using four items 
(e.g. “I want to get vaccinated against the 
human papillomavirus (HPV) within the 
next year”) based on a previous study 
(Costar, 2008). Responses were rated on a 
7-point Likert-type scale where higher 
scores indicated higher intentions to be vac-
cinated. The Cronbach’s alpha was .88.

Results

HPV vaccination intentions among 
unvaccinated women

One of the purposes of this study was to assess 
factors associated with intentions to receive the 
vaccine for unvaccinated women. We ran a 
hierarchical regression where vaccine inten-
tions was entered as the outcome variable, and 
sexual activity, HPV knowledge, cues to action, 
and subjective norms were entered as the pre-
dictor variables in the first step. The results 
indicate that only subjective norms was a sig-
nificant predictor (t48 = 2.45, p < .05, medium 

effect). In the second step of the hierarchical 
regression, susceptibility, severity, benefits, bar-
riers, and self-efficacy were added as predictor 
variables, and sexual activity, HPV knowledge, 
cues, and subjective norms were controlled for 
since they were found to correlate with the main 
HBM variables. This model was statistically 
significant (R2 = .32, F5, 43 = 2.29, p < .05, large 
effect), and all nine variables accounted for 32 
percent of the variance in vaccine intentions. 
However, only perceived benefits accounted for 
unique variance in predicting participants’ 
intentions to get the HPV vaccine (t43 = 2.13, 
p < .05, medium effect). Higher perceived ben-
efits were associated with higher HPV vaccine 
intentions. None of the associations between 
vaccine intentions and HPV sexual risk factors 
were significant.

Vaccinated versus unvaccinated 
participants on HBM and related 
variables

Another purpose of this study was to assess the 
factors that differentiate vaccinated from unvac-
cinated college-age women on HBM and related 
variables. We ran a discriminant analysis and 
found that significant mean differences were 
observed for all of the predictor variables, except 
for perceived severity, on vaccination status. 
Therefore, vaccinated women reported higher 
perceived benefits (F = 38.8, p < .001), lower per-
ceived barriers (F = 27.9, p < .001), higher per-
ceived susceptibility (F = 13.2, p < .001), higher 
self-efficacy (F = 112.0, p < .001), more cues to 
action (F = 46.3, p < .001), higher subjective 
norms (F = 62.0, p < .001), and higher HPV 
knowledge scores (F = 10.4, p < .001) as com-
pared to unvaccinated women. The discriminant 
function revealed a significant association 
between the two vaccination groups, and all pre-
dictors, accounting for 43.96 percent of the 
between-group variability. However, closer 
analysis of the structure matrix revealed five 
significant predictors, namely, self-efficacy 
(.837), subjective norms (.623), cues to action 
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(.538), perceived benefits (.493), and perceived 
barriers (−.418), with perceived susceptibility 
(.287), HPV knowledge (.255), and perceived 
severity (.100) as poor predictors. The cross-
validated classification showed that overall 85.9 
percent of the participants were correctly classi-
fied into vaccinated or unvaccinated groups 
(Figure 1).

Risk characteristics of vaccinated 
versus unvaccinated women

The third major purpose was to determine 
whether vaccinated and unvaccinated women 
differed in terms of sexual risk characteris-
tics. We found that vaccinated women reported 
higher sexual risk factors for HPV, such as being 
sexually active (χ2 = 13.09, p < .001) and having 
more sexual partners (t70 = −2.01, p < .05), than 
unvaccinated women. For instance, 80.0 per-
cent of the vaccinated participants reported 
being currently sexually active as compared to 
53.4 percent of the unvaccinated participants, 

and vaccinated women had a mean of 5.16 part-
ners (standard deviation (SD) = 4.58), whereas 
unvaccinated women had a mean of 3.72 part-
ners (SD = 3.25). There was no significant dif-
ference between vaccinated and unvaccinated 
women in terms of condom use with new part-
ners (χ2 = 7.27, p > .05), condom use in a com-
mitted relationship (χ2 = 2.20, p > .05), abnormal 
pap smears (χ2 = 0.09, p > .05), and age of first 
intercourse (t145 = 0.022, p > .05). In an open-
ended question, many unvaccinated women 
reported that they did not need the vaccine 
because they were not sexually active or did not 
perceive themselves to be at risk.

Additional findings

For vaccinated women, the mean reported satis-
faction with the decision to receive the vaccine 
was 6.18 (SD = 1.44) with scores ranging from 
1–7 (1 = low satisfaction, 7 = high satisfaction). 
For unvaccinated women, the mean reported 
satisfaction with the decision to not yet receive 

Figure 1. Box plots illustrating the distribution of discriminant scores for the two groups.
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the vaccine was 4.74 (SD = 1.84). Therefore, 
vaccinated women were significantly (t83.59 = 
−5.34, p < .001) more satisfied with their deci-
sion than unvaccinated women. Of the women 
who received the vaccine, the average time 
since the participant’s last vaccination was 16.9 
months (SD = 11.0) with length of time ranging 
from 1 to 44 months.

Discussion

HPV vaccination intentions among 
unvaccinated women

The first major purpose of the study was to assess 
factors associated with intentions to receive the 
vaccine in unvaccinated women. The findings 
indicate that perceived benefits predicted vac-
cine intentions (medium effect size). This sug-
gests that women who view the HPV vaccine as 
more effective and beneficial in protecting them 
against HPV and its consequences have higher 
intentions of getting vaccinated. Therefore, 
interventions to increase vaccination rates 
should emphasize the beneficial aspects of the 
vaccine and provide evidence regarding the 
vaccine’s efficacy in protecting against genital 
warts and cervical cancer. However, in an open-
ended question, many unvaccinated women 
reported that they did not need the vaccine 
because they were not sexually active or did not 
perceive themselves at risk. As one participant 
wrote, “No need [for the vaccine] with monoga-
mous partner.” This may partially explain why 
perceived susceptibility and some of the other 
variables were not significant predictors. Many 
unvaccinated women seemed to be assessing 
their proximal risk level rather than their future 
risk level when they do become sexually active 
or become sexually active with a new partner. 
In fact, a number of them noted that they might 
decide to get the vaccine in the future if their 
relationship status changed. Interventions that 
use health messages may need to focus on the 
difficulties in estimating risk since it depends 
on the likelihood that a current or future partner 
has HPV.

Vaccinated versus unvaccinated 
participants on HBM and related 
variables

The second major purpose was to identify vari-
ables that differentiate vaccinated from unvac-
cinated women. Vaccinated women reported 
higher self-efficacy for receiving the vaccine, 
more positive cues to action, higher subjective 
norms, higher perceived benefits, and lower per-
ceived barriers than unvaccinated women. This 
suggests that vaccinated women’s belief struc-
ture around getting the vaccine does differ from 
unvaccinated women. The significance of cues 
to action and subjective norms (perceptions that 
significant others approve of vaccination) sug-
gest that external factors also play a role in 
influencing HPV vaccination behavior. When a 
woman’s environment supports HPV vaccina-
tion, through encouragement by others and 
reminders of the vaccine in daily life, this may 
lead to increased knowledge about HPV as well 
as increased confidence in receiving the vac-
cine. Moreover, women who have support from 
their environment may find it easier to over-
come any barriers associated with vaccination. 
External factors may be particularly salient with 
this health behavior since HPV vaccination has 
had a large amount of media coverage and con-
troversy associated with it. In addition, since the 
vaccine is associated with sexual behaviors and 
has been marketed to young girls, parents have 
been especially involved in this health behavior. 
Although the sample in this study was older than 
the target population for the vaccine, parents of 
these participants may still have been more 
aware and instrumental in the women’s decision 
due to the media coverage.

Perceived susceptibility and severity were 
not found to be significantly different for vac-
cinated and unvaccinated women. Perceived 
susceptibility may not be a salient variable if 
the women who received the HPV vaccine did 
so as a preventative measure before they felt 
susceptible to HPV. Moreover, if women do not 
feel susceptible to HPV, then even if the per-
ceived severity of the HPV is high, this factor 
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may not influence their decision to get the vac-
cine. In the present study, vaccinated and unvac-
cinated women both had high levels of perceived 
severity, with mean scores of 33.6 and 32.4, 
respectively, in a possible range from 6 to 42. It 
is important to remember that vaccinated 
women were using retrospective recall, whereas 
unvaccinated women were reporting their cur-
rent beliefs.

Risk characteristics of vaccinated 
versus unvaccinated women

The third major purpose was to determine 
whether vaccinated and unvaccinated women 
differed in terms of sexual risk characteristics. 
We found that vaccinated women reported 
greater HPV risk factors such as being sexually 
active and having more sexual partners than 
unvaccinated women. This corresponds with 
findings from a national survey on HPV vac-
cine uptake (Taylor et al., 2011). It may be that 
vaccinated women were aware of their risk for 
contracting HPV or made an accurate risk 
assessment based on having more sexual part-
ners, which prompted them to get the vaccine. 
On the other hand, receiving the vaccine may 
have been an action that gave women a false 
sense of protection. In general, parents have 
cited concerns that the vaccine will promote 
risky sexual behavior. However, these conclu-
sions cannot be drawn from this study since it 
is not longitudinal and the role that the vac-
cine plays in sexual behaviors is still unknown. 
Longitudinal research that follows girls/women 
for over a decade would be needed in order to 
fully determine the nature of this association. 
Based on an open-ended question, unvaccinated 
women seemed to view themselves as not being 
at risk for HPV since they were not sexually 
active or were in a monogamous relationship. 
This also indicates that they focused primarily 
on their own behavior than that of their partner. 
Therefore, interventions should emphasize that 
women may be at risk for HPV based on future 
behavior (e.g. becoming sexually active) or 
based on their partners’ risk factors, and highlight 

how the vaccine can serve as a preventative 
measure.

Additional findings

The prevalence of vaccinated women when 
considering total recruitment for this study and 
the other study on health messages was 50.5 
percent. This is much higher than the preva-
lence of 10.5 percent found in a 2007–2008 
national survey of vaccination coverage among 
19- to 26-year-olds (Taylor et al., 2011). 
However, it is not dissimilar for rates found in 
the states where most of the surveyed students 
were drawn (CDC, 2009). For instance, a 2009 
national survey of adolescent HPV vaccination 
found rates of 41 percent in Maryland and 39 
percent in DC (CDC, 2009). Thus, regional dif-
ferences may account for the different preva-
lence rates across studies, and vaccine uptake 
likely increased the longer the vaccine was 
available. Moreover, our sample consisted of 
mostly college students who have greater access 
to health insurance and health care in general, 
making it more likely that they would get 
vaccinated.

In addition, unvaccinated women reported 
significantly less satisfaction with their deci-
sion to get the vaccine than vaccinated women. 
Based on responses to an open-ended question, 
participants’ reasons for not getting the vaccine 
seemed to fall into two categories: one group 
felt that they would never get the vaccine for 
reasons, such as safety concerns, and the other 
group felt that their decision could change 
based on changing circumstances, such as their 
relationship status. The ambivalence of the lat-
ter group may explain the lower level of satis-
faction with not receiving the vaccine.

Limitations

This study has several limitations. First, due to 
the cross-sectional design of the study, we can-
not make causal inferences. In order to fully test 
the HBM, a longitudinal design is required 
since the goal is to predict future behavior. 
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While longitudinal research is important and 
necessary, it was beyond the scope of this study 
as it would require following girls and women 
from age 9–26 years. Moreover, our specific 
interest was in examining decision making in 
women who were beyond the recommended 
age range of receiving the vaccine (age = 9–11 
years) and would no longer be eligible for the 
vaccine in the near future. The cross-sectional 
design necessitated that vaccinated women use 
retrospective recall to report their thoughts and 
perceptions when they were contemplating get-
ting the vaccine. The amount of time that had 
passed since vaccination may have influenced 
their responses; however, none of the vacci-
nated women mentioned that they could not 
recall their decision making. The participants 
reported an average of 16.9 months (SD = 11.0) 
since vaccination with a range of 1–44 months. 
In order to test for bias, the amount of time since 
vaccination was compared to the HBM varia-
bles and no significant correlations were found. 
However, participants may still be more biased 
in their accounts of their perceptions than unvac-
cinated women or may reduce dissonance about 
the decision by more strongly endorsing it. 
Another limitation of the study includes the 
lack of standardization for the HBM measures, 
although this is the typical manner in which 
health beliefs are studied. In order to resolve 
this limitation, several steps were taken includ-
ing consulting experts to ensure the construc-
tion of conceptually and methodologically 
sound measures, conducting exploratory factor 
analysis to determine item retention, and assess-
ing for internal validity. Only three out of eight 
items were retained for the perceived barriers 
scale, which may indicate that women did not 
view some items, such as logistical concerns, as 
barriers. This may be either because they had 
already received the vaccine, or because they 
viewed other items, such as stigma, as more of 
a barrier. It is important to note that few studies 
test all factors of the HBM and studies often 
find that only some of the factors are important 
in predicting specific behaviors. Finally, this 
study is limited by the fact that the participants 

are enrolled in higher education settings and 
therefore may not be representative of all women 
in the 18–26 years age group. For instance, col-
lege women are likely to have greater access to 
health information and services compared with 
those who are not in school (Allen et al., 2009). 
This has implications for external validity since 
it restricts the generalizability of the results. In 
addition, there may be a sampling bias since par-
ticipants were primarily recruited from sororities 
and psychology or education classes. Therefore, 
the generalizability of this study to college-age 
women in general is restricted. In order to 
increase the heterogeneity of the sample, partici-
pants were recruited as much as possible from 
universities in different regions of the country.

Conclusion and future 
research

Despite these limitations, the study also con-
tains several important strengths and provides a 
guide for future research. Whereas few studies 
in this area are grounded in theory, this study 
was based on the HBM and included all com-
ponents of the theory. Moreover, this study not 
only tested vaccination intentions, which has 
been common in previous research, but also 
compared vaccinated women to unvaccinated 
women. We believe this helped further the iden-
tification of factors important for vaccination 
behavior. Finally, this study represents a snap-
shot of attitudes toward the HPV vaccine 4 
years after it became available. Future studies 
might consider exploring how to increase both 
social and informational environmental support 
for receiving the vaccine as well as increase the 
self-efficacy of unvaccinated women to over-
come barriers for vaccination. Moreover, future 
research should explore HPV in men since 
women seem to consider their relationship sta-
tus when determining their level of risk.

Awareness of HPV and the vaccine is high 
among unvaccinated and vaccinated college-age 
women, which suggests that educational mes-
sages or interventions have been somewhat 
effective. However, information and awareness 
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are not sufficient since half of college-age women 
are still not receiving the vaccine. This study 
attempted to determine the factors that may be 
influencing vaccination intentions and behav-
iors. Our results suggest that women seem to 
consider the benefits and barriers to vaccination 
as well as their confidence in receiving the vac-
cine. This indicates that the decision is complex 
and involves multiple factors. Moreover, exter-
nal factors, such as cues to action, subjective 
norms, and relationship status or being sexually 
active, appear to play a key role in influencing 
HPV vaccination behavior. Interventions should 
focus on outlining the benefits of the vaccine 
and consider contextual and environmental fac-
tors, such external cues and social support. In 
addition, efforts can be made to remove barriers 
that inhibit vaccine uptake, such as cost, and 
increase women’s self-efficacy for receiving the 
vaccine. Overall, the results suggest that wom-
en’s decision to get the vaccine involves a 
complex interplay of factors and the HBM can 
provide a framework for understanding HPV 
vaccination behavior.
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