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Abstract

Background Although theories of health behavior have
guided thousands of studies, relatively few studies have
compared these theories against one another.

Purpose The purpose of the current study was to compare two
classic theories of health behavior—the Health Belief Model
(HBM) and the Theory of Planned Behavior (TPB)—in their
prediction of human papillomavirus (HPV) vaccination.
Methods After watching a gain-framed, loss-framed, or
control video, women (N=739) ages 18-26 completed a
survey assessing HBM and TPB constructs. HPV vaccine
uptake was assessed 10 months later.

Results Although the message framing intervention had no
effect on vaccine uptake, support was observed for both the
TPB and HBM. Nevertheless, the TPB consistently outper-
formed the HBM. Key predictors of uptake included sub-
jective norms, self-efficacy, and vaccine cost.

Conclusions Despite the observed advantage of the TPB,
findings revealed considerable overlap between the two
theories and highlighted the importance of proximal versus
distal predictors of health behavior.

Electronic supplementary material The online version of this article
(doi:10.1007/s12160-012-9366-5) contains supplementary material,
which is available to authorized users.

M. A. Gerend (D<)

Department of Medical Humanities and Social Sciences, College
of Medicine, Florida State University,

1115 West Call Street,

Tallahassee, FL 32306-4300, USA

e-mail: mary.gerend@med.fsu.edu

J. E. Shepherd

Department of Clinical Sciences, College of Medicine,
Florida State University,

1115 West Call Street,

Tallahassee, FL 32306-4300, USA

Keywords Theory testing - Health behavior theory -
Cervical cancer prevention - Vaccination

Introduction

People’s decisions to engage in health protective behaviors
are influenced by a variety of psychological factors (e.g.,
attitudes, beliefs, intentions), many of which are represented
in major theories of health behavior [1-5]. Such theories are
useful not only because they help understand and predict
health behavior but also because they guide interventions by
identifying potentially modifiable antecedents of health be-
havior [6, 7]. The purpose of the current study was to
compare the predictive ability of two of the most widely
used theories of health behavior—the Health Belief Model
(HBM) [2, 8] and the Theory of Planned Behavior (TPB)
[1]. Although theories of health behavior have guided
thousands of studies, surprisingly little is known about the
relative efficacy of these theories in predicting health be-
havior. Indeed, to truly advance the literature, scholars have
called for research that not only rigorously tests health
behavior theories but also directly compares them against
one another [9, 10]. The current study sought to address this
gap by comparing the ability of two classic theories in
predicting human papillomavirus (HPV) vaccination.

The HBM was originally developed in the 1950s to
predict whether individuals engaged in programs to pre-
vent and detect disease [2, 5]. The HBM consists of five
constructs proposed to influence the likelihood an indi-
vidual will engage in a given health behavior to avoid an
undesirable health outcome. They include perceived sus-
ceptibility (perceptions of the likelihood that one will
experience the outcome), perceived severity (perceptions
of the seriousness of the consequences associated with the
outcome), perceived benefits (potential advantages of
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engaging in the health behavior, including the behavior’s
perceived efficacy in preventing the undesired outcome),
and perceived barriers (perceived obstacles to engaging in
the health behavior). Cues to action, the fifth and least studied
construct in the HBM, are factors that signal or remind an
individual to engage in the health behavior and range from
experiencing symptoms to receiving persuasive appeals from
the media, family and friends, or a health care provider.

The TPB is an extension of the Theory of Reasoned
Action [4] and has been used to predict behaviors across a
wide variety of domains including health [11]. The Theory
of Reasoned Action proposes that attitudes and subjective
norms lead to the formation of behavioral intentions, which,
in turn, serve as proximal causes of behavior. Attitudes are
defined as the product of beliefs about whether performing
the behavior leads to positive and negative outcomes and
evaluations of those outcomes. Subjective norms reflect
people’s beliefs about whether important others think they
should perform the behavior and their motivation to comply
with those recommendations. Ajzen [1] later added the
construct of perceived behavioral control to the Theory of
Reasoned Action after which it became known as the TPB.
Perceived behavioral control is a multidimensional construct
that reflects perceived control over the behavior, perceived
difficulty of engaging in the behavior, and perceived
self-efficacy to perform the behavior. Both the Theory of
Reasoned Action and TPB hold that attitudes and subjective
norms influence behavior indirectly through intentions, such
that intentions are the direct precursor of behavior. Perceived
behavioral control is hypothesized to affect behavior both
directly and indirectly through its effects on intentions.

When comparing the HBM and TPB, it is useful to
consider their similarities and differences. The HBM and
TPB share several features in common. Both theories adopt
an individual-level approach to predicting health behavior
and both are based on an expectancy-value framework [12].
Furthermore, both theories assume that health decision mak-
ing is a largely deliberative and rational process [6, 7, 12].
There are also notable similarities in the specific constructs
associated with the two theories (e.g., see Weinstein [10] for
a detailed review.) The self-efficacy component of perceived
behavioral control in the TPB, for example, overlaps with
perceived barriers from the HBM, in that items used to
assess self-efficacy typically reflect people’s confidence in
their ability to perform the health behavior in the presence of
various barriers (e.g., How confident are you that you will
be able to exercise tomorrow even if it is raining?) [10].
Similarly, although cues to action are not formally repre-
sented in the TPB, they may be indirectly reflected in
people’s attitudes and subjective norms about a given health
behavior, as attitudes and norms could be shaped by dis-
cussions with friends and health care providers or recent
exposures to media campaigns [6].
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The HBM and TPB are also characterized by important
differences. The primary difference between the two theories is
that, unlike the HBM, the TPB contains a proximate predictor of
behavior: behavioral intentions. The TPB posits that behavioral
intentions are the immediate antecedent of behavior and thus the
best predictor of behavior. Although intentions were not in-
cluded in the original conceptualization of the HBM, some
have argued that it may be appropriate to consider health
beliefs (e.g., perceived susceptibility, barriers) as antecedents
of intentions rather than direct predictors of behavior [6]; in
this view, HBM constructs may operate via intentions, as
TPB constructs are presumed to do. Another important dif-
ference between the two theories is that, unlike the TPB, the
HBM traditionally did not include a component that directly
captured perceptions of control or self-efficacy. However, due
to its success in predicting behavior, self-efficacy was added
to later renditions of the HBM [5, 13].

Despite clear similarities and differences between these
two theories, relatively few studies have compared them
against one another [9, 10]. Indeed, this lack of comparative
theory testing applies to the health behavior literature more
generally. Noar and Zimmerman [9] identified only 19 stud-
ies that formally compared two or more theories of health
behavior. We updated this search through February of 2011
and found only a few more [14—16]. As noted by others [12,
17], most studies comparing health behavior theories are
limited in that they tend to rely on cross-sectional data
and/or examine intentions (rather than behavior) as the
primary outcome variable. The current work advances the
literature in part by using a longitudinal design and by
including a behavioral outcome.

Previous studies assessing the relative efficacy of different
health behavior theories have tended to do so by comparing
the percentage of variance explained in behavior as a way of
determining which theory is more effective [17]. We adopted
a similar approach in the current work, although we sought to
take it a step further. Because most individual-level theories of
health behavior include overlapping constructs [10], there is
value to combining theories to identify which specific con-
structs are able to account for unique variance in behavior.
This strategy can also assist in evaluating the extent to which
constructs from the two theories account for the same versus
distinct variance in health behavior [9, 17]. Based on this
reasoning, we estimated a combined model that simultaneous-
ly included constructs from the HBM and TPB to examine the
extent of overlap across the two theories and to identify
independent predictors.

The health behavior of interest for the current investigation
was HPV vaccination, a primary prevention strategy for infec-
tions known to cause cervical cancer. Approved by the US
Food and Drug Administration (FDA) in June of 2006, the
quadrivalent HPV vaccine (Gardasil, Merck and Co. Inc)
provides protection against four types of HPV transmitted
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during sexual activity: two oncogenic types (HPVs 16 and 18)
responsible for approximately 70 % of all cases of cervical
cancer, and two non-oncogenic types (HPVs 6 and 11) respon-
sible for 90 % of all cases of genital warts [18]. A bivalent HPV
vaccine (Cervarix, GlaxoSmithKline) targeting HPV types 16
and 18 received FDA approval in October of 2009. Both
vaccines have demonstrated high efficacy in preventing high-
grade cervical intraepithelial neoplasia, a known precursor of
cervical cancer, and have favorable safety and tolerance pro-
files [19-21]. HPV vaccination is recommended for females
ages 11 and 12, with “catch-up” vaccination recommended for
females up to 26 years of age [19]. Both vaccines consist of
three doses administered (ideally) over a 6-month period.

Research on the predictors of HPV vaccine uptake is
beginning to accumulate; however, the majority of studies
have examined predictors of HPV vaccine acceptability
(i.e., people’s intentions or willingness to vaccinate them-
selves or their children [22, 23]) rather than HPV vaccina-
tion behavior itself. A review by Brewer and Fazekas [22]
found significant relationships between HPV vaccine
acceptability and most HBM constructs (i.e., perceived sus-
ceptibility, perceived benefits and effectiveness, perceived
barriers, and physician recommendation as a cue to action).
Of the few studies examining predictors of behavior (i.e.,
HPV vaccine uptake), subjective norms, perceived barriers,
perceived susceptibility to HPV infection, and physician
recommendation have been associated with receipt of one
or more HPV injections [24-29].

Data from the present study were drawn from a random-
ized clinical trial investigating the effects of framed health
messages on vaccine uptake. Although the message framing
intervention had no effect on HPV vaccine uptake, the study
provided an opportunity to test the utility of the HBM versus
TPB in predicting uptake among young adult women. Using
structural equation modeling, separate models were estimat-
ed for the HBM and TPB, both with and without behavioral
intentions as a proximal mediating variable. By estimating
models with and without intentions, we were able to exam-
ine the extent to which more distal constructs predict behav-
ior directly [30]. Additionally, to advance understanding of
the often neglected cues to action construct, we tested the
hypothesis that, in addition to predicting behavior directly,
cues to action might also affect intentions and behavior
indirectly via people’s health beliefs [6]. Having a doctor
recommend the HPV vaccine could, for example, increase
an individual’s perception of susceptibility to HPV infec-
tion, which could subsequently increase intentions to re-
ceive the vaccine. Finally, to provide more insight into the
extent of overlap in variance accounted for by HBM and
TPB constructs and to identify independent predictors of
vaccine uptake, we estimated a combined model in which
uptake was predicted from HBM and TPB constructs
concurrently.

Method
Participants

Young adult women (N=739) attending a large southeastern
university in the USA were recruited via flyers, online
announcements on the university’s course management sys-
tem, and the Department of Psychology subject pool. Inter-
ested participants were directed to a webpage to take a
screening survey. A total of 2,782 women completed the
screening survey, of whom 58 % (n=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 had already been vaccinated (n=888)
or fell outside the 18-26 age range (n=222). All eligible
participants were invited to enroll in the intervention study
and data collection continued until the desired sample size
(N=1735) was reached. Sample size was determined by a
power analysis in which the intervention was expected to
have a small-to-medium effect (Cohen’s #=.30—.40) on
vaccine uptake.

Participants are described in detail elsewhere [31, 32].
Mean age was 21 years (SD=1.8). Sixteen percent were
Hispanic or Latina. The majority of participants self-
identified as white (68 %) or black or African American
(19 %). Most participants were in their junior or senior year
of college (61 %). The majority of participants (91 %) had
some form of health insurance, with over two thirds covered
by their parents’ health insurance. Nearly 80 % had previously
engaged in vaginal intercourse. At baseline, about half (49 %)
of participants had received a recommendation from their
physician or another health care provider for the HPV vaccine.

Procedure

Data were drawn from a randomized clinical trial, the pur-
pose of which was to assess the relative efficacy of three
educational videos on young adult women’s uptake of HPV
vaccine. At baseline, participants were randomly assigned to
view a gain-framed (n=250), loss-framed (n=243), or con-
trol (no framed information; n=246) video about HPV vac-
cination. The gain-framed video emphasized the benefits of
getting vaccinated (“By receiving the HPV vaccine, you will
decrease your chances of getting an unwanted HPV infec-
tion.”), whereas the loss-framed video emphasized the costs
of not getting vaccinated (“By not receiving the HPV vac-
cine, you will increase your chances of getting an unwanted
HPV infection.”). Other than the message frame, content
was essentially identical across the three conditions. Content
was drawn from the Centers for Disease Control and Pre-
vention’s website and previous research [33, 34]. Each
video included detailed information about HPV infection
(e.g., prevalence, risk factors, health consequences, methods
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of diagnosis) and the quadrivalent HPV vaccine (e.g., effi-
cacy, safety profile, dosing schedule). The video also pro-
vided information on vaccine cost ($120-160 per dose),
coverage of the vaccine by health insurance plans and other
programs (e.g., Vaccines for Children), and local distribu-
tion centers such as the student health center on campus,
which is open year round. Before dismissal, participants
received a pamphlet that contained all of the information
presented in the video and a list of local clinics that offered
the vaccine.

The baseline session took place in a laboratory on
campus in groups of up to five participants. After provid-
ing informed consent participants completed a brief pre-
test survey assessing sexual history and knowledge of
HPYV, viewed a video about HPV vaccination, and com-
pleted a post-test survey assessing HBM and TPB con-
structs and background characteristics. Baseline data
collection took place from March through August of
2009. For completing the baseline session participants
recruited from the general student body (2=692) received
$30 and participants recruited through the Department of
Psychology (n=47) received course credit.

Ten months later (January through June 2010), partici-
pants received an email invitation with a secure link to the
online follow-up survey. The primary outcome variable
(HPV vaccine uptake) was assessed on the follow-up as-
sessment. In all, 696 (94 %) participants completed follow-
up, for which they received a $10 electronic gift card.
Participants who had not completed the survey after four
additional reminder emails were contacted by a research
assistant. All study materials and procedures were approved
by the University Human Subjects Committee.

Measures
HBM and TPB Constructs

HBM and TPB constructs were assessed with multiple items
and were drawn from previous research whenever possible
[see Table 1 for example items and the electronic supple-
mentary material (ESM) for the complete list of measures].
HBM constructs included perceived susceptibility to [35]
and perceived severity of genital HPV infection, cervical
cancer, and genital warts, perceived benefits of HPV vacci-
nation [36], and perceived barriers to HPV vaccination [22].
Perceived barriers included vaccine cost and concerns about
vaccine safety and side effects. Cost was not combined with
safety/side effects concerns into a single latent factor be-
cause items reflected distinct barriers [32]. Whether a doctor
or other health care provider had ever recommended the
HPV vaccine served as a cue to action.

TPB constructs included attitudes, subjective norms, self-
efficacy, and intentions. Attitudes toward HPV vaccination
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were assessed with the same four items used to assess
perceived benefits [35]. Subjective norms reflected the prod-
uct of normative beliefs for HPV vaccination (i.e., the extent
to which their parents, doctor, and best friend think they
should be vaccinated) and general motivations to comply
with the recommendations of these individuals [33, 37]. The
self-efficacy construct reflected participants’ confidence in
their ability to receive the vaccine despite potential barriers
(e.g., expense, pain) [38]. Intentions to receive the HPV
vaccine were assessed with five items that had been validat-
ed in previous research [33, 34].

HPYV Vaccine Uptake

The primary outcome was self-reported HPV vaccine
uptake (O=received no injections; l=received >1 injec-
tion), assessed on the 10-month follow-up survey. Partic-
ipants indicated whether they had received any injections
of the HPV vaccine since completing the baseline session
(yes or no) and, if yes, the number of injections received
thus far.

Data Analyses

We used ¢ tests and chi-square analyses to compare de-
mographics, background variables, and HBM/TPB con-
structs for participants who completed versus did not
complete the follow-up assessment. Chi-square analysis
was conducted to assess effects of the intervention (gain,
loss, and control) on vaccine uptake. Multiple regression
analyses were conducted to assess differences in HBM
and TPB constructs by experimental condition. In these
analyses, the three experimental conditions were repre-
sented with two dummy codes (gain vs. control; loss vs.
control).

We used structural equation modeling (SEM) to test the
HBM versus TPB in predicting HPV vaccine uptake for
the full sample. Analyses were conducted with Mplus
[39]. Because the primary outcome variable was dichoto-
mous, we used a weighted least-squares estimator with
mean and variance adjustment. With the exception of
physician recommendation and vaccine cost, latent factors
were estimated for all model constructs. Factor loadings
for all latent variables were significant (all ps<.001), and
coefficient alpha was acceptable for all scales (see
Table 1). Thus, the final models for each theory included
both a measurement model and a structural model. Mod-
els were estimated for each theory with and without
intentions as a mediating variable. We also estimated a
combined model that predicted vaccine uptake from HBM
and TPB constructs simultaneously. Intermediary factors/
disturbances were allowed to correlate in all models. For
example, in the HBM, perceived susceptibility, perceived
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Table 1 Example items used to
assess Health Belief Model
(HBM) and Theory of Planned

Number «
of items

Construct

Example item (response options)

Behavior (TPB) constructs
Health Belief Model

Perceived 9* .94
susceptibility
Perceived 9* 91
severity

Perceived 4 .88

benefits

Perceived 1 -

barriers Cost

Safety concerns 2 .87
*Perceived susceptibility and Cue to action 1 -
perceived severity to three dif- Physician )
ferent HPV-related outcomes recommendation _
(genital HPV infection, cervical Theory of Planned Behavior
cancer, and genital warts) were Attitudes 4 88
assessed with three different
questlong for each copstruct. Subjective norms 6 78
Three 3-item composites were
computed for each HPV-related
outcome for each construct.
These three composites for per-
ceived susceptibility and per-
ceived severity were then used
as indicators for the latent factors Self-efficacy 3 .85
of perceived susceptibility and
perceived severity, respectively, Intentions 5 96

in the models. « Coefficient
alpha

If you do not get vaccinated for HPV, how likely is it that you will
[become infected with genital HPV; get cervical cancer; get genital
warts] in the future? (1=very unlikely—7=very likely)

[Being infected with HPV; Having cervical cancer; Having genital
warts] would have major consequences on my life. (1=disagree
strongly—7=agree strongly)

Getting vaccinated for HPV will help protect me from genital HPV
infection (1=disagree strongly—7=agree strongly)

How much would the following factors prevent you from getting
vaccinated for HPV?

If the vaccine cost too much (1=disagree strongly—7=agree strongly)

How much would the following factors prevent you from getting
vaccinated for HPV?

Concerns about possible side effects of the vaccine. (1=disagree
strongly—7=agree strongly)

Has a doctor or other health care provider ever recommended that
you get the HPV vaccine? (yes; no)

Getting vaccinated for HPV will help protect me from genital HPV
infection (1=disagree strongly—7=agree strongly)

How much [do your parents; does your doctor; does your best female
friend] think you should receive the HPV vaccine? (—2=not at all;
—1= a little; 0=somewhat; +1=a lot; +2=a great deal)

In general, I want to do what my [parents think; doctor thinks; best
female friend thinks] I should do. (O=not at all; 1=a little;
2=somewhat; 3=a lot; 4=a great deal)

I feel confident in my ability to get vaccinated for HPV, even if it is
expensive (1=disagree strongly—7=agree strongly)

In the next year, how likely is it that you will try to get more information
about the HPV vaccine? (1=very unlikely—7=very likely)

severity, perceived benefits, and perceived barriers were
allowed to correlate and in the TPB, attitudes, subjective
norms, and self-efficacy were allowed to correlate. As we
did not have specific hypotheses about which demograph-
ic variables would affect perceptions, intentions, and be-
havior and to provide a cleaner and more parsimonious
comparison of the two theories, we did not control for
demographics in the models. Model fit was assessed with
chi square, the comparative fit index (CFI), the root-
mean-square error of approximation (RMSEA), and the
weighted root mean square residual (WRMR). RMSEA
values <.06 and WRMR values below 1.0 indicate close
fit [40]. Formal model comparison tests are not provided,
as there is currently no known method for comparing non-
nested models estimated with a weighted least-squares
estimator; nevertheless, models were evaluated informally
by assessing the relative fit and efficacy of each model in
predicting uptake. Means, standard deviations, and corre-
lations among model constructs are provided in the ESM.

Results
Preliminary Analyses
Attrition Analysis

The attrition rate at follow-up was 6 % (n=43). Non-
completers were similar to completers on all demographics,
background variables, and HBM and TPB constructs with
only a few exceptions. Relative to completers, non-
completers were more likely to have been recruited from
the subject pool, completed fewer years of college, and
reported higher perceived susceptibility and subjective
norms for HPV vaccination (all ps<. 05).

Intervention Effects

As of the 10-month follow-up, 6 % (n=41) had received
one or more injections of the HPV vaccine (one injection,
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n=11; two injections, n=12; all three injections, n=18).
Rates of HPV vaccine uptake were equivalent across the
three experimental conditions [gain frame, n=12 (5 %);
loss frame, n=14 (6 %); control, n=15 (7 %), x> (2, N=
696)=.52, p=.77]. Mean differences in HBM and TPB
constructs were observed for perceived susceptibility and
perceived benefits/attitudes only. Perceived susceptibility
was higher in the loss-framed condition than the control
condition, =.16, ¢t (723)=3.79, p<.001, and perceived
benefits/attitudes were higher in both the gain-framed
condition, #=.15, ¢ (731)=3.49, p<.001, and loss-framed
conditions, #=.11, ¢ (731)=2.56, p=.011, relative to con-
trol. To represent the differential effects of the interven-
tion on theory constructs, group differences were
estimated (as appropriate) using the same two dummy
codes in all of the subsequent SEMs.

Model Comparisons
Health Belief Model

To test the HBM, we first estimated a model in which per-
ceived susceptibility, perceived severity, perceived benefits,
safety concerns, vaccine cost, and physician recommendation
were all specified to predict HPV vaccine uptake. The model
provided good fit to the data [x* (37)=98.28, p<.001;
CFI=.93; RMSEA=.05, WRMR=.99; RZ, . = 26]. Sig-
nificant predictors of uptake included perceived susceptibility
(standardized path coefficient=.26), safety concerns (—.21),
vaccine cost (—.18), and physician recommendation (.14, mar-
ginal). Perceived severity and perceived benefits were not
associated with uptake.

Because the variable representing a cue to action (physician
recommendation) reflected advice given to participants before
they took part in the intervention and such advice could have
influenced their subsequent health beliefs [6], we also estimat-
ed an alternative model in which physician recommendation
was specified to indirectly affect vaccine uptake via its influ-
ence on health beliefs. This model was identical to the previous
one except that it also contained paths from physician recom-
mendation to those variables with which it was significantly
correlated (perceived susceptibility, perceived benefits, and
cost) and the direct path from physician recommendation to
uptake was removed (Fig. 1). The alternative model provided
slightly better fit to the data [y (39)=82.62, p<.001; CFI=.95;
RMSEA=.04, WRMR=.84; RZ,. ... = -26]. Physician rec-
ommendation was positively related to perceived susceptibility
and perceived benefits and negatively related to cost. As in the
previous model, perceived susceptibility, safety concerns, and
cost were significant predictors of vaccine uptake.

Next, we estimated a model that included intentions as an
intermediary predictor of vaccine uptake. This model included
paths from physician recommendation to susceptibility,
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S 12k Cost

Fig. 1 Prediction of HPV vaccine uptake from Health Belief Model
(HBM) constructs. HBM constructs were assessed immediately after
exposure to the message framing intervention. HPV vaccine uptake
was assessed approximately 10 months later. *p<.05 **p<.01

benefits, and cost, paths from the five intermediary variables
(susceptibility, severity, benefits, safety concerns, and cost) to
intentions, and a final path from intentions to uptake. The
model provided good fit to the data [x* (47)=115.40, p<.001;

CFI=.90; RMSEA=.05, WRMR=.88; R2_ . = 43;
R} 4 vior = -471. Similar to the model without intentions,

physician recommendation was positively related to per-
ceived susceptibility (.12) and perceived benefits (.10) and
negatively related to cost (—.12). Additionally, perceived
susceptibility (.46), perceived severity (.15), and perceived
benefits (.17) were positively related to intentions, whereas
safety concerns (—.19) were negatively related. Intentions
were positively related to uptake (.68).

Theory of Planned Behavior

To test the TPB, we first estimated a model in which atti-
tudes, subjective norms, and self-efficacy were specified to
predict intentions, and intentions and self-efficacy were
specified to predict HPV vaccine uptake (Fig. 2). The model
provided good fit to the data [x* (19)=36.89, p=.008;

CFI=.97; RMSEA=.04, WRMR=.75; R2 . = .57;
RY povior = -501. Attitudes, subjective norms, and self-

efficacy were all positively related to intentions, and inten-
tions were positively related to vaccine uptake. The direct
path from self-efficacy to vaccine uptake was not
significant.

Next, we estimated a model that excluded intentions
as an intermediary predictor of uptake and specified
direct paths from attitudes, subjective norms, and self-
efficacy to uptake. This model provided good fit to the
data [x? (19)=37.38, p=.007; CFI=.98; RMSEA=.04;
WRMR=.80; RZ,;..ior = -39]. Subjective norms (.31) and
self-efficacy (.46) were positively related to vaccine
uptake, but the path from attitudes to uptake was not
significant.
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Fig. 2 Prediction of HPV
vaccine uptake from Theory of
Planned Behavior (TPB)
constructs. TPB constructs were
assessed immediately after
exposure to the message
framing intervention. HPV
vaccine uptake was assessed
approximately 10 months later.
*p<.05 **p<.01

Loss vs
Control

Gainvs
Control

Combined Model

To test the joint effect of the two theories, we estimated a
model in which vaccine uptake was predicted from HBM
and TPB constructs simultaneously. Paths were estimated
from physician recommendation to those variables with
which it was significantly correlated (susceptibility, bene-
fits/attitudes, cost, subjective norms, and self-efficacy). We
also estimated paths from susceptibility, severity, benefits,
safety concerns, cost, subjective norms, and self-efficacy to
uptake (Fig. 3). The model provided adequate fit to the data
[x? (63)=206.37, p<.001; CFI=.87; RMSEA=.06;
WRMR=1.05; R}, . = .43]. Physician recommendation
was related to susceptibility, benefits/attitudes, cost, norms,
and self-efficacy; however, only subjective norms and self-
efficacy emerged as independent predictors of vaccine up-
take. It is worth noting that, in a model in which we pre-
dicted intentions (rather than uptake) from HBM and TPB
constructs concurrently, subjective norms (.24) and self-
efficacy (.43) remained significant predictors, while three
additional predictors emerged: perceived susceptibility
(.25), perceived severity (.08), and safety concerns (—.08).

Loss vs
Control

Gainvs
Control

HPV Vaccine
Uptake

Physician
Recommend

Self-efficacy

Fig. 3 Prediction of HPV vaccine uptake from Health Belief Model
(HBM) and Theory of Planned Behavior (TPB) constructs combined.
HBM and TPB constructs were assessed immediately after exposure to
the message framing intervention. HPV vaccine uptake was assessed
approximately 10 months later. *p<.05 **p<.01

HPV Vaccine
Uptake

Thus, these latter three constructs predicted intentions but
not behavior.

Discussion

Findings from the current study advance health behavior
research by testing and comparing two classic theories of
health behavior. Although the message framing intervention
did not have a direct effect on HPV vaccine uptake, con-
structs from both the HBM and TPB predicted uptake al-
most a year later. Significant predictors of vaccine uptake
from the HBM included perceived susceptibility and per-
ceived barriers (vaccine safety concerns and vaccine cost).
Significant predictors of vaccine uptake from the TPB in-
cluded intentions, subjective norms, and self-efficacy. Al-
though both theories provided relatively good fit to the data,
the TPB consistently outperformed the HBM in predicting
vaccination behavior.

Although similarities between the HBM and TPB have
been acknowledged [10], the current research is some of the
first to rigorously explore those similarities. In the individ-
ual models, HBM and TPB constructs accounted for 26 and
39 % of the variance in vaccine uptake, respectively, sug-
gesting a distinct TPB advantage. However, when con-
structs were combined into a single model, together, HBM
and TPB constructs only accounted for 43 % of the variance
in uptake. This translates into a 4 % increase in variance
explained by HBM constructs over and above that explained
by TPB constructs. Although 4 % is by no mean a trivial
amount, it does suggest that there is significant overlap in
the variance accounted for by constructs associated with
these two theories.

Findings from the combined model also highlighted in-
dependent predictors of HPV vaccine uptake (subjective
norms and self-efficacy), both of which were from the
TPB. That subjective norms emerged as an independent
predictor of behavior underscores the social nature of health
decision-making. When faced with difficult health deci-
sions, individuals look to close others or health care pro-
viders for advice. Subjective norms play a particularly
important role when the “right” decision is uncertain, as is
often the case with preventive health behaviors such as
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vaccination [24, 26, 27]. Results also point to the impor-
tance of self-efficacy: Confidence in one’s ability to over-
come perceived barriers to HPV vaccination was a strong
predictor of uptake. As previous studies suggest [12, 13],
decisions to carry out a health behavior are useful only to the
extent that one feels one can adequately implement the steps
needed to perform the behavior. Although the importance of
self-efficacy has been most frequently documented for re-
peated health behaviors (e.g., physical activity) [12], the
current findings confirm that self-efficacy is also important
for low-frequency health behaviors such as vaccination.

When comparing theories of health behavior, it is impor-
tant to consider the role of proximal versus distal predictors of
behavior. One key distinction between the original conceptu-
alizations of the HBM vs. TPB is that the TPB explicitly
includes behavioral intentions as a proximal predictor of be-
havior. By estimating each theory with and without intentions,
we were able to observe the sizeable boost in RZ,..., when
intentions were included in the model. Indeed, consistent with
the TPB, intentions emerged as the strongest predictor of
vaccine uptake, accounting for approximately 50 % of the
variance in behavior. Results suggest that by including inten-
tions—a very proximate factor underlying behavior—one is
bound to increase the efficacy of the model. Hence, when
comparing theories of health behavior, it seems appropriate to
level the playing field by either including or excluding inten-
tions from each theory being compared.

The current study raises the interesting possibility that
cues to action might operate via their effects on health-
related perceptions (e.g., beliefs, attitudes). The few studies
investigating cues to action have reported mixed results with
some suggesting that cues to action have direct effects on
health behavior and others indicating null effects [6, 13].
The equivocal findings may be due to different operational-
izations of the construct across studies (e.g., physician ad-
vice, exposure to mass media campaigns, reminder
postcards, knowing someone with a particular medical con-
dition). Another possibility is that, in addition to having
direct effects on behavior, cues to action may influence
behavior indirectly via their effects on health-related per-
ceptions [6]. Indeed, participants who were advised by a
health care provider to receive the HPV vaccine reported
higher perceived susceptibility to HPV infection, greater
perceived benefits and lower perceived barriers to HPV
vaccination, higher self-efficacy, and more favorable sub-
jective norms for receiving the vaccine. Moreover, the two
independent predictors of uptake from the combined model
(norms and self-efficacy) were predicted by physician rec-
ommendation. Both predictors are from the TPB, suggesting
that cues to action may be represented informally in the TPB
via these constructs. It will be important for future studies to
investigate the possibility that cues to action affect behavior
indirectly via their effects on health-related perceptions.
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Although the longitudinal design was a strength of the
current research, the data are ultimately correlational. Wein-
stein outlined potential problems associated with testing
health behavior theories with correlational data [30]. He
noted that inflated relationships between perceptions and
behavior are most likely to emerge for ongoing or repeated
health behaviors (e.g., physical activity, condom use) be-
cause, although perceptions may cause future behavior, they
are also likely to reflect previous experience with the be-
havior. Because the present study was limited to women
who had not initiated the series, the “behavior causing
perceptions” problem is somewhat lessened. Nevertheless,
because baseline data were collected over 2 years after the
HPV vaccine was widely available, women’s attitudes and
beliefs may have reflected their lack of action (i.e., the fact
that they had not received the vaccine). Stronger causal
inferences would be obtained by examining newly available
health behaviors or by manipulating health behavior theory
constructs experimentally [17, 30].

Findings have important implications for future HPV
vaccination interventions with young adult women. Results
point to potentially modifiable perceptions that may be
promising candidates to target in future interventions (e.g.,
perceived susceptibility, perceived barriers such as vaccine
safety concerns and cost, subjective norms, self-efficacy).
As self-efficacy and perceived barriers are closely linked, it
will be important to understand key barriers to HPV vacci-
nation. Previous research [33] suggests that women who are
not sexually active and women who are in a monogamous
relationship report relatively low perceived susceptibility to
HPV infection. Because risk perceptions are intimately tied
to both relationship status and sexual history, increasing
such perceptions will likely be a challenge for future inter-
ventions. Finally, physician recommendation was a signifi-
cant predictor of HPV-related perceptions (e.g., perceived
susceptibility, subjective norms). Given the importance of
physician advice for vaccination behavior [28], future inter-
ventions should address this essential component as well.

Limitations of the present study provide useful directions
for future research. One limitation pertains to our measure of
attitudes. In the TPB, attitudes are defined as the product of
(a) one’s beliefs about outcomes associated with engaging in
the health behavior and (b) one’s evaluations of those out-
comes (i.e., whether they are viewed as positive or nega-
tive). Our measure focused more on outcome beliefs than on
outcome evaluations and thus may not have fully captured
the value participants place on avoiding outcomes associat-
ed with HPV infection. A second limitation involves our use
of self-efficacy as a marker for perceived behavioral control.
Although self-efficacy is highly correlated with perceived
behavioral control (e.g., [1, 9, 10]), perceived behavioral
control is a broader concept that reflects perceptions about
the extent to which environmental factors affect the ease or
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difficulty of performing the behavior. Thus, our measure of
self-efficacy captured only one aspect of perceived behav-
ioral control. Third, findings are limited to a single low-
frequency health behavior within a single convenience sam-
ple. Different results may have been observed for a preven-
tive health behavior that requires regular and repeated action
(e.g., physical activity). Additional research is needed to
assess the generalizability of these findings, both in terms
of other health behaviors as well as other populations (e.g.,
girls younger than age 18). Fourth, because we examined
health behavior theories that focus on individual level pre-
dictors, findings do not address health care system or policy
level factors that may affect HPV vaccination. Fifth, vaccine
uptake was relatively low (6 %). Although previous studies
have documented somewhat higher rates of uptake, we do
not think the current result is anomalous, because the length
of our follow-up period was relatively short. Nevertheless,
the low rate of uptake could have implications for over-
fitting our statistical models. Finally, HPV vaccine uptake
was self-reported rather than verified by participants’ med-
ical records.

Theories of health behavior provide conceptual frame-
works for understanding the determinants of health behavior
and developing behavioral interventions. The current study
compared two classic theories of health behavior in their
ability to predict HPV vaccination. Findings indicated a
clear advantage of the TPB over the HBM, although the
two theories shared a great deal of overlap. Results suggest
promising avenues for theory testing in future research.
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