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Abstract

Objective—Perceived barriers are one of the strongest determinants of health behavior. The
current study presents a novel conceptualization of perceived barriers by testing the following
hypotheses: (a) perceived barriers are multidimensional and thus should cluster into distinct
factors; (b) practical barriers should be salient for individuals intending to engage in a particular
health behavior, whereas global barriers should be salient for individuals not intending to enact the
behavior; and (c) whereas global barriers should be negatively associated with behavioral
intentions, practical barriers should be positively related to intentions.

Methods—The context for this investigation was young adult women’s perceived barriers to
human papillomavirus (HPV) vaccination. Two months after viewing an educational video about
HPV vaccination, women (aged 18-26) who had not initiated the series (n7=703) reported their
perceived barriers to HPV vaccination and intentions to receive the vaccine.

Results—Relative to the conventional single factor approach, a five-factor model provided better
fit to the data and accounted for a larger proportion of variance in vaccination intentions. The
relative salience of different perceived barriers varied as a function of women’s intentions.
Participants who were not intending to get vaccinated cited global concerns about vaccine safety
and low perceived need for the vaccine. In contrast, participants intending to get vaccinated cited
practical concerns (cost, logistical barriers) related to carrying out their intentions. Moreover,
whereas global perceived barriers were associated with lower intentions, practical barriers were
associated with higher intentions.

Conclusions—Perceived barriers are multidimensional and vary systematically as a function of
people’s behavioral intentions.

Keywords
perceived barriers; theories of health behavior; sexually transmitted infections

When considering whether to engage in a particular health behavior, people are often quick
to name the potential barriers that might prevent them from doing so. Consider, for example,
common reasons people give for not exercising: “There aren’t enough hours in the day. It’s
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too cold outside. Exercising hurts. | can’t afford a gym membership. I’m healthy so | don’t
need to exercise.” Indeed, most health behaviors are associated with a variety of social,
psychological, economic, environmental, and logistical challenges that need to be overcome
before the behavior can be initiated and, if necessary, maintained.

The construct of perceived barriers is an important component of most major theories of
health behavior (Ajzen, 1988, 1991; Ajzen & Fishbein, 1980; Bandura, 1977; Fishbein &
Ajzen, 1975; Prochaska & DiClemente, 1983; Rogers, 1975; Weinstein, 1988; Weinstein &
Sandman, 1992). Indeed, in a comprehensive review of studies guided by the health belief
model (Rosenstock, 1974), perceived barriers were identified as one of the strongest
determinants of health behavior (Janz & Becker, 1984). Not surprisingly, greater perceived
barriers are generally associated with a reduced likelihood of behavior change across a wide
range of health behaviors (Abraham & Sheeran, 2005; Harrison, Mullen, & Green, 1992).

Despite the importance of perceived barriers, the existing literature is characterized by two
important and related limitations. First, previous studies have not fully attended to the
multidimensional nature of perceived barriers. Although studies typically assess a variety of
barriers believed to hinder behavior change, those barriers are usually treated as a one-
dimensional construct (Weinstein, 1993), typically by taking the average of multiple items
to form a single composite (e.g., Allen, Mohllajee, Shelton, Othus, Fontenot, & Hanna,
2009; Schmiege, Aiken, Sander, & Gerend, 2007) or by summing the total number of
barriers endorsed on a checklist (e.g., Reichert, Barros, Domingues, & Hallal, 2007). We
propose that perceived barriers are inherently multidimensional and, as such, will cluster
into distinct domains.

Second, previous research has not systematically attended to the possibility that specific
perceived barriers are differentially salient for different people. This second limitation is tied
to the first: treating barriers as a one-dimensional construct can obscure important variability
in the specific barriers that are attended to by different individuals. We propose that people’s
perceived barriers will vary as a function of whether or not they are planning to engage in a
health behavior. Certain barriers may be especially important in discouraging people from
wanting to change their behavior in the first place whereas other barriers may be important
for people who have made the decision to engage in the behavior and are assessing how to
implement their intentions. In sum, we propose that perceived barriers are multidimensional
and that the salience of different perceived barriers should vary as a function of people’s
intentions to engage in the health behavior.

This conceptual framework leads to several specific predictions. First, because most health
behaviors are associated with perceived barriers from a variety of distinct domains (e.g.,
personal, environmental, logistical barriers) we hypothesize that perceived barriers should
cluster into distinct themes. Although some scholars have pointed to the possibility that
perceived barriers are multidimensional (Abraham & Sheeran, 2005; Glasgow, 2008), few
empirical studies have systematically investigated the factor structure of perceived barriers.
Some supporting evidence for our prediction is provided by a study that conducted an
exploratory factor analysis of items assessing common perceived barriers to mammography
and Pap testing (Glasgow, Whitlock, Valanis, & Vogt, 2000). Perceived barriers for both
cancer screening tests clustered into three correlated factors: 1) Pessimism/Misinformation
(e.g., Not necessary for my age), 2) Embarrassment/Mistrust (e.g., Test is embarrassing and
uncomfortable), and 3) Logistics (e.g., Inconvenience of appointment). Other studies have
cautioned against combining distinct perceived barriers into a single composite, and instead
investigated the relationship between individual perceived barrier items and intentions or
health behavior (e.g., Champion & Skinner, 2003; Zheng, Sait, Takahashi, Ishibashi, & Kai,
2006). Nevertheless, most studies have failed to conceptualize perceived barriers as a
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multidimensional construct, and even fewer have systematically investigated the
multidimensional structure of perceived barriers or tested it against a one-dimensional
structure.

This leads to our second prediction: we propose that the salience of different perceived
barriers will vary as a function of whether or not a person is intending to engage in a given
health behavior. More specifically, we hypothesize that the types of perceived barriers most
salient to individuals who intend to engage in a particular health behavior will center on
practical and concrete barriers related to carrying out those intentions. In contrast, perceived
barriers for individuals who do not intend to engage in the behavior are expected to center
on more global and abstract barriers. These hypotheses are based in theories of self-
regulation and goal pursuit. Research suggests that when a goal is active (i.e., when an
individual has formed an intention to achieve a particular goal), cognitions needed to
achieve that goal become especially accessible (e.g., Forster, Liberman, & Higgins, 2005;
Gollwitzer, 1990; Sheeran, 2002; Sheeran, Milne, Webb, & Gollwitzer, 2005). Thus, people
who have decided to enact a particular health behavior are likely to focus on practical
barriers (e.g., time constraints, cost, logistical barriers) that must be overcome in order to act
on their intentions and perform the behavior. In contrast, behaviors that one has decided not
to pursue are more psychologically distant, and research suggests that a distant-future time
perspective is associated with abstract thinking (Forster, Friedman, & Liberman, 2004).
Thus, people who do not intend to perform a health behavior are expected to focus on
relatively global and abstract barriers, such as those related to whether or not the behavior is
relevant or safe.

Third, we propose the somewhat counterintuitive prediction that, because global barriers
should be salient for people who do not intend to engage in a health behavior and practical
barriers should be salient for people who do intend to engage in the behavior, global barriers
should be negatively associated with intentions to act (as is typically observed), whereas
practical barriers should actually be positively associated with intentions. Support for this
prediction would stand in contrast to the traditional thinking that the link between barriers
and behavioral intentions is uniformly negative. Although not the focus of their
investigation, McCree, Brewer, Reiter, Gottlieb, and Smith (2010) provide some initial
evidence for this hypothesis in a recent study of parental attitudes and beliefs about human
papillomavirus (HPV) vaccine acceptability. The researchers observed an unexpected
positive association between perceived barriers and intentions to vaccinate their daughters.
Consistent with our theoretical framework, the perceived barriers measured by the authors
reflected practical concerns associated with HPV vaccination (e.g., cost, access). In
explaining the finding, the authors speculated that parents who were planning to vaccinate
their daughters may have been more aware of the immediate practical barriers associated
with HPV vaccination.

To test our hypotheses we examined young adult women’s barriers to initiating HPV
vaccination. HPV is a common sexually transmitted infection (STI), with the highest rates of
infection in young adults aged 20-24 (Markowitz et al., 2007). Certain oncogenic types of
HPV (primarily types 16 and 18) can cause cervical cancer in women, while other non-
oncogenic types (primarily types 6 and 11) can cause genital warts. A quadrivalent HPV
vaccine (Gardasil, Merck & Co. Inc.) that prevents infection with these four types of HPV
was introduced in the United States in 2006. A bivalent HPV vaccine (Cervarix,
GlaxoSmithKline) targeting HPV types 16 and 18 was approved for use in females in late
2009. HPV vaccination is recommended for females ages 9-26, with special emphasis on 11-
and 12-year-old girls (Markowitz et al., 2007). Both vaccines consist of three shots
administered (ideally) over a six month period. HPV vaccines are most effective when given
before an individual has become sexually active. Uptake has been decidedly low in the U.S.
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relative to other countries (e.g., UK, Australia) and falls well below the target goal of 80%
coverage (Healthy People, 2020). HPV vaccine uptake (receipt of > 1 doses) in 18-26 year-
old females is currently estimated to be somewhere between 18% and 41% (Daley et al.,
2010; Dempsey, Cohn, Dalton, & Ruffin, 2011).

Several perceived barriers to HPV vaccination have been identified. The most commonly
reported barriers to HPV vaccination center on vaccine cost and vaccine safety (Brewer &
Fazekas, 2007; Hopfer & Clippard, 2011; Zimet, Weiss, Rosenthal, Good, & Vichnin,
2010). Although HPV vaccination is covered by most major health insurers, the amount of
coverage varies. For the uninsured, each dose of the 3-shot series can cost = $130 per shot.
Because HPV vaccines are relatively new, people sometimes raise concerns about their
safety and unknown side effects (e.g., Constantine & Jerman, 2007; Zimet et al., 2010).
Other perceived barriers include concerns about vaccine efficacy, duration of protection, and
discomfort and pain associated with receiving an injection (e.g., Dempsey, Zimet, Davis, &
Koutsky, 2006; Gerend, Lee, & Shepherd, 2007). An additional barrier is low perceived
relevance of the vaccine, which can reflect relationship factors (e.g., being in a monogamous
relationship) and perceived appropriateness to one’s lifestyle (e.g., not being sexually active;
Constantine & Jerman, 2007; Slomovitz et al., 2006; Zimet et al., 2010). Finally, logistical
barriers such as lack of time may prevent women from getting vaccinated (Hopfer &
Clippard, 2011). We assessed each of these barriers in the current study.

To summarize, three hypotheses guided the current research. First, we hypothesized that
women’s perceived barriers to HPV vaccination would cluster into multiple factors instead
of a single factor. Second, we predicted that which barriers would be salient for a given
woman would vary as a function of her intentions to receive the HPV vaccine. Women with
low intentions to receive the HPV vaccine were expected to be concerned primarily about
vaccine safety, side effects, relevance, and effectiveness. In contrast, women with high
intentions to receive the HPV vaccine were expected to be concerned primarily about
practical and logistical barriers to HPV vaccination such as vaccine cost, health insurance
coverage, and time constraints. Third, because perceived barriers are expected to vary as a
function of women’s intentions to receive the vaccine, we predicted that some barriers (e.g.,
vaccine safety concerns, low perceived need) would be negatively associated with HPV
vaccination intentions, whereas other barriers (e.g., cost, logistical barriers) would be
positively associated with intentions.

Young adult women attending a large southeastern university in the U.S. were recruited into
the study via flyers, announcements posted on the university’s web-based course
management system, and the psychology department subject pool. Those interested in the
study were directed to a webpage with the screening survey. A total of 2,782 respondents
completed the screening survey, of whom 58% (7= 1,612) met eligibility criteria (female;
aged 18-26 years; no prior receipt of any doses of the HPV vaccine; not currently pregnant).
Most ineligible respondents (7= 1170) had already been vaccinated (7= 888) or fell outside
the 18-26 age range (n = 222). All eligible participants were invited to enroll in the study.
Invitations were sent via E-mail and data collection continued until we reached our target
sample size of 735 participants. Enrollment was closed after 739 participants completed the
baseline session.

Baseline data collection took place between March and August of 2009. Participants
recruited from the general student body (7= 692) received $30 and participants recruited
through the psychology department (7= 47) received course credit for completing the
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baseline session. The two-month follow-up assessment took place between May and
October 2009. In all, 720 (97%) participants completed the follow-up survey, for which they
received a $10 gift card.

Mean age of participants at baseline was 21 years old (SD = 1.8; range 18-26). Sixteen
percent were Hispanic or Latina. The majority of participants self-identified as White (68%)
or Black/African American (19%). The remaining participants self-identified as multi-racial
(5%), Asian/Asian American (3%), Native Hawaiian/Pacific Islander (<1%), or American
Indian/Alaska Native (<1%). Race was unknown or not reported for 3% and 2% of the
sample, respectively. The majority of participants were in their junior (24%) or senior (37%)
year of college. Median annual income for this student population fell within the range of
$1-$5,000 per year. Most (91%) reported that they had some form of health insurance, with
over two thirds covered by their parents’ health insurance. Nearly 80% had ever had sex.
See Gerend & Shepherd (2011) for additional information about the sample.

This study was approved by the University Human Subjects Committee. Data for the current
study were drawn from an HPV vaccination intervention study. After providing informed
consent, participants completed a baseline session and an online follow-up assessment
approximately two months later. At baseline, participants viewed an educational video about
HPV vaccination. The video provided detailed information about HPV infection (its
prevalence, transmission, consequences, diagnosis, treatment, risk factors, and association
with cervical cancer and genital warts) and the quadrivalent HPV vaccine (its efficacy,
safety profile, dosing schedule, cost, etc). We also varied subtle aspects of how information
about HPV vaccination was framed (gain-framed, loss-framed, no frame control). The
framing manipulation, however, had no effect on participants’ HPV vaccination intentions
and thus is not discussed further in this paper. Approximately two months after the baseline
session, participants received an email invitation with a secure link to the online follow-up
survey. Participants who had not completed the survey after four additional reminder emails
were contacted by phone by a research assistant.

Behavioral intentions—~Participants who had not initiated HPV vaccination as of the
follow-up (n7=703) reported their intentions for HPV vaccination in the future. Behavioral
intentions were assessed with both a single categorical item and a 5-item continuous scale.
The categorical question read: Are you planning to get vaccinated for HPV sometime in the
future? (No, Yes, Not sure). The intentions scale consisted of five questions assessing
participants’ HPV vaccination intentions for the next year (e.g., “How likely is it that you’ll
actually get the HPV vaccine?” 1 = very unlikelyto 7 = very likely, a. = .96). ltems had been
validated in previous research (Gerend & Shepherd, 2007; Gerend, Shepherd, & Monday,
2008).

Perceived barriers to HPV vaccination—Participants who had not initiated HPV
vaccination as of the follow-up (7= 703) reported their barriers to HPV vaccine uptake.
Perceived barriers were assessed with an open-ended question followed by several closed-
ended questions. The open-ended question assessed perceived barriers to HPV vaccination
(“What factors have prevented you from getting the HPV vaccine?). Afterward participants
completed 19 closed-ended barriers questions, which were introduced with the following
instructions: “How much did the following factors prevent you from getting vaccinated for
HPV?” (1 = not at all: 2 = a little, 3 = somewhat, 4 = a lot; 5 = a great deal). Theory (health
belief model, Rosenstock, 1974) and previous research (Brewer & Fazekas, 2007;
Constantine & Jerman, 2007; Gerend et al., 2007, 2008; Gerend & Shepherd, 2007;
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Slomovitz et al., 2006; Zimet et al., 2000) guided the development of these items. Items
referenced the following barriers to HPV vaccination: vaccine cost, health insurance issues,
logistical barriers (e.g., time), fear of shots, concerns about vaccine safety, effectiveness, and
side effects, limited sexual behavior (e.g., plans to be abstinent until marriage), and low
perceived need for the vaccine.

A codebook for scoring participants’ open-ended responses was developed based on the
literature and a preliminary assessment of participants’ responses. Each barriers theme was
assigned a code (e.g., 1 = vaccine expense, 2 = insurance issues, etc.). Participants’
responses were coded by three trained raters. Raters were instructed to code each barrier that
was mentioned, assigning up to four codes per participant. Miscellaneous factors that did not
fall into an existing category and were mentioned by only one person were assigned a
special code, as were statements that were too vague to be categorized (e.g., “current
situation”). For this question, 26 participants received the miscellaneous code, 18
participants received the “uncodeable” code, and 52 participants said “none.” The overall
percent agreement score for the three raters was 97%. Any remaining discrepancies were
discussed and resolved.

Data Analyses

Descriptive statistics were computed for all demographic characteristics, open-ended
barriers codes, and categorical HPV vaccination intentions. We used #tests and chi-square
analyses to compare participants who completed versus did not complete the two-month
follow-up survey on demographics, background characteristics, and sexual history variables.

To test the first hypothesis regarding the multidimensional structure of perceived barriers,
we randomly split the sample into two halves. In the first half (7= 352) we conducted an
exploratory factor analysis (EFA) of the 19 closed-ended barriers items using principal axis
factoring with promax rotation. Based on the assumption that some overlap would be
expected among perceived barriers (Glasgow et al., 2000), factors were allowed to correlate.
Factors with eigenvalues > 1 that were also above the notable bend in the scree plot were
retained. In the second half (7= 351) we first conducted a confirmatory factor analysis
(CFA) to test a single factor model in which all of the perceived barrier items loaded on one
latent factor. Second, we tested whether the factor structure observed in the EFA could be
replicated using a more rigorous CFA approach. Each perceived barrier item was
constrained to load on its respective factor and latent factors were allowed to correlate.
Model fit was assessed with chi-square, the comparative fit index (CFl), the root-mean-
square error of approximation (RMSEA), and the standardized root mean square residual
(SRMR). CFI values = .90, RMSEA values < .06, and SRMR values < .08 indicate close fit
(Hu & Bentler, 1998). Composite scores were created for each latent factor by averaging
items associated with each factor.

To test the second hypothesis regarding the differential salience of perceived barriers, we
conducted a one-way multivariate analysis of variance (MANOVA) to compare composite-
level perceived barrier scores for participants (a) who were intending to receive the HPV
vaccine sometime in the future (referred to as “intenders”), (b) who were not intending to
receive the vaccine (“non-intenders”), and (c) who were “not sure” about whether they
would receive the HPV vaccine (“undecided”). The MANOVA was followed by univariate
one-way analysis of variance (ANOVA) tests and post hoc comparisons using Tukey’s
Honestly Significant Difference test. To address the issue of family-wise error due to
multiple comparisons, we applied a Bonferroni correction. With this correction, pvalues <.
01 represented statistically significant differences. An additional test of the second
hypothesis was conducted by examining participants’ open-ended responses as a function of
vaccination intentions.
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To test the third hypothesis regarding the predictive pattern of perceived barriers, we
conducted two separate multiple regression analyses predicting the continuous intentions
scale score. In the first analysis, intentions were predicted from the composite factors
derived from the CFA. In the second analysis, intentions were predicted from the most
frequently mentioned open-ended barriers to HPV vaccination (i.e., barriers mentioned by at
least 30 participants). Predictor variables were coded as “1” if the barrier was mentioned,
“0” if not mentioned.

Finally, to further test whether a multidimensional approach outperforms the conventional
“single factor” barriers score, we conducted a regression analysis in which the continuous
intentions scale score was predicted from a single perceived barriers composite that was
created from the average of all of the closed-ended barrier items.

Participant Attrition

The response rate for the two-month follow-up survey was 97%. With one exception, non-
completers (7= 19) were similar to completers (7= 720) on all demographic and
background characteristics (age, education, race, annual income, relationship status, religion,
political affiliation) and sexual history variables (sexual orientation, history of sexual
intercourse, number of lifetime sexual partners, age of sexual debut). Latina/Hispanic
participants were less likely to complete the two-month follow-up survey relative to non-
Latina/Hispanic participants (94% vs. 98%), x2 (1, N'= 739) = 5.97, p=.024.

HPV Vaccine Uptake and Intentions

Two months after the intervention, 17 participants reported that they had received at least
one shot of the HPV vaccine. Of the 703 participants who had not initiated HPV vaccination
as of the two-month follow-up, 27% (n = 187) indicated that they were planning to get
vaccinated for HPV sometime in the future, 30% (/7= 209) indicated that they were not
planning to get vaccinated, and 44% (/7= 307) were undecided.

Exploratory Factor Analysis (EFA) of Closed-Ended Barriers

The EFA of the 19 close-ended barrier items resulted in a five factor solution reflecting the
following factors: Safety (26% of the variance), Cost (17%), Shots (11%), No Need (9%),
and Logistics (6%). Factor loadings, coefficient alpha, and correlations among the five
factors are given in Table 1. Notably, one item did not load strongly (= .40) on any of the
five factors (“The vaccine only protects against some types of HPV.”) and thus was not
retained in the CFA.

Confirmatory Factor Analysis (CFA) of Closed-Ended Barriers

First, we conducted a CFA in which all 18 closed-ended perceived barrier items were
specified to load on a single latent factor. Results suggested a very poor fitting model, X2
(135, N=327) = 1641.61, p< .001; CFl = .51; RMSEA =.19; SRMR = .17. Second we
conducted a CFA in which the 18 barrier items were specified to load on five latent factors,
consistent with the results of the EFA. Results suggested that the model provided good fit to
the data, x2 (125, V= 327) = 388.48, p < .001; CFl = .91; RMSEA = .08; SRMR = .08. All
factors loadings were statistically significant (p < .001). Factor loadings and correlations
among the five latent variables are given in Figure 1. Composite scores were created for
each latent factor by taking the average of the items associated with each factor.
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Mean Barrier Ratings by Intentions to Receive the HPV Vaccine

Next we compared mean levels of the five perceived barrier composites for participants who
were intending to receive the vaccine, not intending to receive the vaccine, and those who
were undecided (Table 2). Results from the MANOVA indicated that perceived barriers
differed by intentions to receive the vaccine, ~ (10, 1316) = 20.11, p<.001; Wilk’s A =
0.753, 772 = .133. Based on the ANOVASs, significant mean differences were observed for
the three intentions groups on every composite except for Shots, ~(2, 662) = .391, p=.676,
77 =.001, and Logistics, F(2, 662) = .983, p=.375, 77 = .003. Consistent with predictions,
non-intenders reported the highest safety concerns, followed by undecided participants, ~(2,
662) = 23.24, p< .001, 77 = .066. Intenders’ concerns about vaccine safety were
significantly lower than both non-intenders and undecided participants. Mean levels for the
perceived lack of need composite also clearly demarcated the three intentions groups, £~ (2,
662) = 55.31, p<.001, 77 = .143, with strongest endorsement observed for non-intenders.
Concerns about vaccine expense were stronger for both intenders and undecided participants
relative to non-intenders, F (2, 662) = 27.44, p< .001, 72 = .077. Mean differences between
intenders vs. non-intenders were the same whether undecided participants were included
with non-intenders or excluded from the analyses entirely.

Barriers to HPV Vaccination: Open-ended Responses

The most commonly reported perceived barriers to HPV vaccination are given in Table 3.
Perceived barriers varied systematically as a function of participants’ intentions to receive
the HPV vaccine. Concerns about vaccine safety were more common among non-intenders
and undecided participants than intenders. Relative to the other groups, non-intenders were
more likely to mention low perceived need for the vaccine and the fact that they did not need
the vaccine because they were not sexually active or were currently in a monogamous
relationship. Although vaccine expense was the most frequently mentioned barrier in all
three categories, it was mentioned more often by participants who were undecided or
intended to receive the vaccine, than by participants who did not intend to receive the
vaccine. The perceived barrier of time constraints followed a similar pattern to vaccine cost.
Finally, intenders were more likely to mention logistical constraints, than were non-
intenders or undecided participants.

Multiple Regression Analyses Predicting Intentions from Perceived Barriers

In the first regression analysis we predicted the continuous HPV vaccination intentions scale
from the five closed-ended barrier composites based on the CFA. Four of the five factors
were significant predictors of HPV vaccination intentions. However, as predicted, the sign
of those relationships differed across predictor variables. Safety, p = —.19, #(655) = -5.38, p
<.001, partial r(pr) = -.20, and No Need, p = -.38, £(655) = —10.76, p< .001, pr=—.39,
emerged as negative predictors of intentions, whereas Cost, p = .17, ¢(655) = 4.73, p<.001,
pr= 18, and Logistics, p = .08, #(655) = 2.11, p=.036, pr= .08, emerged as positive
predictors of intentions. Shots was not significantly related to intentions (o =.309). Overall,
the five factors accounted for 26% of the variance in HPV vaccination intentions.

In the second regression analysis we predicted the continuous HPV vaccination intentions
scale from the most commonly mentioned open-ended barriers to HPV vaccination (i.e., the
nine barriers given in Table 3). All nine barriers were significant predictors of vaccination
intentions. However, as in the previous analysis, the sign of those relationships differed
across predictors. Safety concerns, p = -.09, £(689) = —-2.59, p= .01, pr=-.10, not sexually
active, p = -.10, #(689) = —-3.00, p=.003, pr=-.11, low need for vaccine, p = —.16, #(689)
=-4.71, p<.001, pr=-.18, not enough research, p = —.08, #(689) = —2.28, p=.023, pr=
-.09, and monogamous relationship, p = -.11, #(689) = -3.10, p=.002, pr=-.12, all
emerged as negative predictors of intentions, whereas vaccine cost, p = .13, £(689) = 3.63, p
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<.001, pr= .14, insurance issues, p = .13, #(689) = 3.74, p< .001, pr= .14, logistics, p = .
17, £(689) = 4.93, p<.001, pr= .19, and time constraints, p = .18, ¢(689) = 5.07, p<.001,
pr=.19, emerged as positive predictors of intentions. Predictors accounted for 21% of the

variance in HPV vaccination intentions.

Comparison of the Conventional Barriers Scale to the Multidimensional Approach

In our final analysis we created a single composite score from all 18 closed-ended barriers
items (M= 2.13; SD = 0.63) and then predicted HPV vaccination intentions from that score.
The single composite score was negatively associated with vaccination intentions (p = —.18,
1(659) = -4.57, p<.001) and accounted for 3% of the variance in vaccination intentions.

Discussion

The current paper presents a novel conceptualization of perceived barriers, a central
construct in most theories of health behavior. Findings suggest that, rather than reflecting a
single unified construct, perceived barriers clustered into multiple domains. Moreover,
factors perceived to interfere with the adoption of a health behavior (HPV vaccination)
varied systematically as a function of whether or not people intended to adopt the behavior.
Participants who did not intend to receive the HPV vaccine cited relatively global concerns
about vaccine safety and low perceived need for the vaccine. In contrast, participants who
were intending to receive the vaccine cited more practical concerns (e.g., vaccine cost,
logistical barriers) related to carrying out their intentions. This pattern was also reflected in
the relationships observed between perceived barriers and vaccination intentions: whereas
global perceived barriers demonstrated the usual negative relationship with intentions,
practical barriers displayed a positive relationship with intentions. Participants’ open-ended
reasons for not receiving the HPV vaccine provided additional support for the hypothesis
that the types of perceived barriers most salient to individuals depend on their intentions to
adopt the health behavior.

Findings from the present study support a multidimensional conceptualization of perceived
barriers. Although others have noted the potential value of viewing barriers as a multi-
faceted construct (Abraham & Sheeran, 2005; Glasgow, 2008), few have systematically
examined this possibility. Our results illustrate the value of attending more fully to the
heterogeneous nature of perceived barriers. Results from the CFA demonstrated that
women’s perceived barriers to HPV vaccination clustered into five distinct but correlated
themes that reflected global and practical barriers. Relative to the conventional single factor
approach, the five-factor model provided much better fit to the data. In addition, the analysis
predicting vaccination intentions from the five perceived barrier composites not only
accounted for a substantially larger proportion of the variance in intentions than a single
composite, but also revealed barriers that were differentially (positively and negatively)
associated with intentions. This analysis further supports the utility of conceptualizing
barriers as multidimensional. Combining perceived barrier items into a single composite, as
others studies have done, would have obscured these important findings.

One possible interpretation of the current findings is that different perceived barriers may be
more or less relevant as people progress through different stages of the health behavior
change process. Those barriers that prevent people from intending to engage in a health
behavior may be different from those barriers that prevent people from actually carrying out
their intentions once they have decided to enact the behavior. Indeed, findings from the
present study are consistent with construal level theory (Trope & Liberman, 2003), which
proposes that the temporal distance of future events affects people’s mental representation of
those events. Distant-future events tend to be represented in abstract terms (high-level
construals), whereas near-future events tend to be represented in more concrete terms (low-
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level construals). Drawing on construal level theory, one might predict that early in the
behavior change process, when people are contemplating whether or not to change their
behavior, they should focus on relatively abstract barriers associated with the behavior
because it is temporally distant. In contrast, after people have made the commitment to
change their behavior, people should focus on more concrete barriers associated with
enacting the behavior because the event is psychologically nearer. Because the current work
did not include a temporal component, it cannot provide direct support for this
interpretation; thus future studies are needed to assess directly the extent to which barriers
vary as a function of people’s stage of change.

Previous studies have explored differences in perceived barriers by stages of change from
the transtheoretical model (TTM; Prochaska & DiClemente, 1983). Nevertheless, in the
majority of those studies, perceived barriers were treated as a one-dimensional construct.
Therefore, analyses have largely been limited to examining whether perceived barriers as a
whole increase or decrease across different stages. Several studies, for instance, have
examined differences in women’s perceived barriers to mammography screening as a
function of their stage of mammography adoption (e.g., Brenes & Skinner, 1999; Skinner,
Champion, Gonin, & Hanna, 1997). Those studies typically show that women in the action
stage (i.e., those who have recently received a mammogram) report significantly lower
perceived barriers to mammography than women in the precontemplation or contemplation
stages. This confirms the intuitive hypothesis that perceived barriers to mammography
generally decrease as an individual enacts the behavior. However, this approach provides
little information about which barriers in particular are important when women are deciding
whether or not to receive a mammogram. Similarly, recent research that applied the TTM to
young women’s adoption of HPV vaccination found that women who had been vaccinated
reported lower barriers than women who had decided not to receive the vaccine (Allen et al.,
2009). Yet, again, perceived barriers were operationalized as a single composite consisting
of a mix of different barriers (vaccine cost, pain, safety, side effects, need for multiple
doses). This approach obscures the possibility that certain barriers may have been more or
less relevant at different stages of the adoption process. The current findings suggest that
attending to the multidimensionality of perceived barriers provides critical information
about the differential salience of specific barriers. Whether different perceived barriers are
salient at different stages of change is an important area for future research.

Findings have important practical implications for behavioral interventions promoting health
behavior. Because different barriers are central for different people, health interventions that
adopt an individualized tailored approach may be particularly effective in promoting
behavior change (Glasgow, 2008; Noar, Benac & Harris, 2007). Future HPV vaccination
interventions, for instance, could benefit from tailoring psychoeducational materials to
women’s specific perceived barriers. If a woman were to express general concerns about the
safety or effectiveness of HPV vaccines, intervention materials could focus on reducing
those barriers. If, on the other hand, more practical concerns were raised regarding time
constraints or inability to pay for the vaccine, messages could be aimed at helping the
woman find a convenient time to receive the vaccine or directing her to clinics that offer the
vaccine at a reduced rate.

Limitations of the present study provide useful directions for future research. We noted
earlier that although the present findings are generally consistent with a stage-based
approach, we did not measure perceived barriers across time or use a particular stage model
(e.g., Precaution Adoption Process Model, Weinstein, 1988; Weinstein & Sandman, 1992;
TTM, Prochaska & DiClemente, 1983) to guide this research. Future studies may benefit
from the longitudinal assessment of perceived barriers, as well as from the application of a
specific stage model to help fine-tune hypotheses about which perceived barriers are most
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relevant at different stages. Future research would also benefit from use of longitudinal
designs to examine the extent to which the endorsement of specific barriers at one point in
time predicts transitions to later stages. Moreover, as the current study assessed only
intentions rather than a behavioral outcome, it will be important for future studies to
investigate whether it is possible to predict who adopts versus does not adopt a behavior
based on their perceived barriers at a given point in time.

A broader limitation of the current research is that we examined perceived barriers to only
one health behavior (HPV vaccination). An important question for future research is whether
the current findings generalize to other health behaviors. It is likely that the specific types of
perceived barriers applicable to a given health behavior will vary somewhat as a function of
the behavior under consideration. Thus, it is important for future studies to assess whether
the focus on global barriers versus practical barriers replicates across different health
behaviors. Future research should also investigate those perceived barriers that are
particularly relevant for people who are trying to maintain (as opposed to initiate) a health
behavior.

In closing, perceived barriers to behavior change are one of the most influential
determinants of health behavior. The current study demonstrates that perceived barriers are
multidimensional and that the relative salience of different perceived barriers varies as a
function of people’s intentions to engage in the health behavior. Conceptualizing perceived
barriers as a one-dimensional construct, as many studies have, may obscure important
information about which barriers are most salient, and thus lead to missed opportunities for
intervention. Findings have important implications for theories of health behavior and
behavioral interventions aimed at promoting health protective behavior.
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Figurel.

Results from the confirmatory factor analysis of perceived barriers to HPV vaccination,?2
(125, N=327) = 388.48, p< .001; CFI=.91; RMSEA=.08; SRMR=.08. All factor loadings
are statistically significant, p < .001. Correlations among the five factors are depicted.
Individual perceived barrier items are labeled by code, e.g., C1 = Vaccine cost (it’s too
expensive). See Table 1 for the full list of codes and items. * p< .05 ** p< .01
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Mean (Standard Deviation) Barrier Ratingsfor the Five Composite Scores by HPV
Vaccination I ntentions

Table 2

Barrier composite I(ﬂtinfg)s Liﬂd:egg%d NOFn' igtggg)ers
No need 17(0.92  23(L2)P 2.9 (1.4)°
Safety 18(09)¢  23(L1P 2.6 (L3)°
Shots 1.6 (0.9)2 1.5 (0.8)2 1.6 (1.0)2
Cost 28(13)F 2.7 (L3 2.0 (1.2)P°
Logistics 16(0.72  16(0.7) 1.5(0.8)

Note. Means that do not share a superscript are significantly different from one another, p <.01.
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Table 3
Most Frequently Mentioned Perceived Barriersto HPV Vaccination by HPV Vaccination
I ntentions
Perceived barriers Intenders  Undecided  Non-intenders
n (%) n (%) n (%)
No need
Low need for vaccine 5 (3%) 14 (5%) 24 (12%)
Not sexually active 6 (3%) 20 (7%) 24 (12%)
Monogamous relationship 3 (2%) 23 (8%) 21 (10%)
Safety
Safety concerns 3 (2%) 34 (11%) 31 (15%)
Not enough research; 3 (2%) 16 (5%) 21 (10%)
vaccine too new
Cost
Vaccine cost 103 (55%) 183 (60%) 70 (34%)
Insurance issues 35 (19%) 36 (12%) 10 (5%)
Logistics
Logistical barriers 33 (18%) 15 (5%) 3 (2%)
Time constraints 60 (32%) 60 (20%) 20 (10%)

Note. Table reflects participants’ coded responses to the following open-ended question: “What factors have prevented you from getting the HPV
vaccine?” Entries in this table include those perceived barriers mentioned by = 30 participants. Barriers mentioned by = 10% of participants in each
column are printed in bold font. Responses concerning the perceived barrier Shots were made by less than 30 participants and thus are not included
in the table.
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