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Abstract

This study examines the ability of the theory of reasoned action (TRA) and the theory of planned
behavior (TPB) to predict whether or not pediatricians encourage parents to get their adolescent
daughters vaccinated against the human papillomavirus (HPV). Four-hundred and six pediatricians
completed a mail survey measuring attitudes, subjective norms, perceived behavioral control,
intentions, and behavior. Results indicate that pediatricians have positive attitudes, subjective
norms, and perceived behavioral control toward encouraging parents to get their daughters
vaccinated, that they intend to regularly encourage parents to get their daughters vaccinated
against HPV in the next 30 days, and that they had regularly encouraged parents to get their
daughters vaccinated against HPV in the past 30 days (behavior). Though the data were consistent
with both the TRA and TPB models, results indicate that perceived behavioral control adds only
slightly to the overall predictive power of the TRA, suggesting that attitudes and norms may be
more important targets for interventions dealing with this topic and audience. No gender
differences were observed for any of the individual variables or the overall fit of either model.
These findings have important theoretical and practical implications for the development of health
communication messages targeting health care providers in general, and for those designed to
influence pediatricians’ communication with parents regarding the HPV vaccine in particular.
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Genital human papillomavirus (HPV) is the most common sexually transmitted infection
(ST, and it will infect most sexually active people in the United States at some time in their
lives (Weinstock, Berman, & Cates, 2000). In June 2006, the U.S. Food and Drug
Administration (FDA) approved an HPV vaccine for females between the ages of 9 and 26
years (FDA, 2006). Daley et al. (2006) note that “pediatricians will have an important role in
promoting HPV vaccination, given that young adolescents are more likely to be seen by
pediatricians than any other providers and that providers are known to have substantial
influence on their patients” immunization decisions” (p. 2281). As such, understanding the
predictors of pediatricians’ intentions and behavior represents an important step in
establishing effective vaccine delivery programs (Duval et al., 2007). The main purpose of
this study is to help meet this need by determining if the theory of reasoned action (TRA)
accurately predicts whether or not pediatricians encourage parents to get their 9- to 17-year-
old daughters vaccinated against HPV.

BACKGROUND AND NEED

More than 20 million men and women are infected with HPV, with 6.2 million new cases
each year (Dinh, Sternberg, Dunne, & Markowitz, 2008). Most cases of HPV do not have
any symptoms, making it likely that an infected person will unknowingly transmit the virus
to others. Although both men and women are equally likely to have HPV, it is more
common for women to suffer adverse effects of HPV infection (Dihn et al., 2008; Freeman
& Wingrove, 2005). One of the most common manifestations of HPV infection in both men
and women is genital warts. Although both men and women can contract genital warts, a
recent study found that women were three times more likely than men to report ever having
a diagnosis of genital warts (Dihn et al., 2008). HPV infection can also cause more serious
health problems such as cancer of the cervix, vulva, vagina, and anus in women, and penile
and anal cancer in men (Parkin, 2006). The most common is cervical cancer, with sexually
transmitted HPV infection responsible for 90-95% of all cervical cancer cases (Freeman &
Wingrove, 2005). Each year, approximately 14,000 new cases of cervical cancer are
diagnosed, and 4,000 women will die from the disease (Jansen & Shaw, 2004).

In 2006, the FDA approved a new vaccine administered in a three-shot series that protects
young women from four strains of HPV, two of which cause more than 70% of cervical
cancer cases and two of which cause approximately 90% of genital wart infections
(Twombly, 2006). This vaccine is only the second vaccine to protect against an STI and
prevent a form of cancer (the first was the hepatitis B vaccine that prevents liver cancer)
(Pagliusi & Aguado, 2004). The HPV vaccine is most effective if administered before a
woman becomes sexually active (Zimet, 2005). The vaccine is currently approved for girls
and young women age 9 to 26 years, and the Advisory Committee on Immunization
Practices (Markowitz et al., 2007) recommends routine vaccination of 11- and 12-year-old
females. Use of the vaccine is expected to significantly reduce the occurrence of both genital
warts and cervical cancer (Dihn et al., 2006; Duval et al., 2007)

Although many physicians report a willingness to recommend that girls be vaccinated
against HPV, a number of specific concerns about the vaccine have been identified (Duval et
al., 2007). The most common concern is that parents will be unreceptive to vaccinating their
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children (Kahn, 2007; Sussman et al., 2007). One study found that a majority (60%) of
pediatricians believed parents would be concerned that administering the vaccine would
encourage risky sexual behavior, and such concerns about upsetting a parent by offering the
vaccine were negatively associated with intent to vaccinate patients (Daley et al., 2006).
Other concerns include uncertainty about whether the vaccine will provide long-term
immunity against cervical cancer and genital warts, and potential for the vaccination to give
adolescents a false sense of security about their sexual health (Sussman et al., 2007). Guided
by the theory of reasoned action, the current study was designed to gain a better
understanding of how pediatricians’ attitudes and norms impact their intentions and behavior
when it comes to recommending the HPV vaccine to parents of adolescent girls.

THEORY OF REASONED ACTION AND THEORY OF PLANNED BEHAVIOR

According to the theory of reasoned action (TRA; Ajzen & Fishbein, 1980; Fishbein &
Ajzen, 1975), the best predictor of behavior (i.e., what a person actually does) is behavioral
intention (i.e., a person’s intention to perform or not perform the behavior). Behavioral
intention, in turn, is a joint function of a person’s attitude toward performing the behavior
(i.e., the individual’s favorable or unfavorable predispositions toward the behavior) and
subjective norms (i.e., the individual’s perception of the behavior expected by relevant
significant others). A visual representation of this model is included in Figure 1. The theory
of planned behavior (TPB; Ajzen, 1985) extends the TRA by adding a direct link from
perceived behavioral control (i.e., the degree to which a person believes he or she can
control the behavior in question) to both behavioral intention and behavior (see Figure 2).
Several meta-analyses offer consistent support for the ability of both theories to predict
intentions and behavior (Albarracin, Johnson, Fishbein, & Albarracin, 2001; Downs &
Hausenblas, 2005).

Though these theories are typically used to help explain patient behavior, Millstein (1996)
argues that they should also be applicable to physician behavior. For example, Perkins et al.
(2007) conducted a review of the literature and found nine studies that applied one or both
of these theories to physician populations on a variety of topics, including mammography
screening (Taylor, 1994), intention to prescribe antibiotics (Walker et al., 2001), and
delivery of STI education services to adolescents (Millstein, 1996). A brief overview of the
Millstein (1996) study is provided next, as it most closely relates to the current investigation.
Millstein (1996) sent mail surveys measuring TRA constructs to 765 primary care
physicians (including family physicians, obstetricians—gynecologists, pediatricians, and
internists) in California. Results indicate that both the TRA and TPB accurately predicted
primary care physicians’ intentions and behavior in Millstein’s study, with the TPB
accounting for an additional 12% of the variance in physicians’ behavioral intentions and
2% of the variance in subsequent behavior.

While clearly related to the current investigation, it should be noted that the study conducted
by Millstein (1996) took place more than a decade ago, focused on primary care physicians
in general, and focused on education of male and female adolescents about STIs in general.
On a related note, all nine of the studies reviewed by Perkins et al. (2007) took place
between 1992 and 2003 (i.e., between 8 and 19 years ago), and only four of these nine
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studies focused on physician behavior, with the majority limiting their investigation to
physician intentions. Thus, there seems to be a clear need for more recent research dealing
with this important topic and target audience. To help meet this need, the current
investigation took place in the summer of 2008, focused specifically on pediatricians,
included a behavioral measure, and focused on communication with parents of 9-to 17-year-
old female patients about a very specific behavior (i.e., encouraging parents to get their
adolescent daughters vaccinated against HPV).

In sum, though several studies pertaining to physician knowledge, attitudes, and behavior
regarding HPV and the HPV vaccine have been published since the HPV vaccine was
approved in 2006 (Daley et al., 2006; Duval, 2007; Kahn et al., 2007; Keating et al., 2008;
Sussman et al., 2007), few (Keating et al., 2008) were conducted after the vaccine was
approved (i.e., most were conducted before the vaccine was approved and were therefore
hypothetical in nature), few selected survey items based on established theory (Kahn et al.,
2007), and none were explicitly guided by or designed to test theory. Further, though
previous applications of the TRA and TPB in the health arena have focused primarily on
predicting patient behavior, work by Perkins et al. (2007) suggests that they should provide
a solid theoretical framework for predicting physician behavior in general, and the Millstein
(1996) results indicate they might also predict physician communication with patients about
STls in particular. With the preceding discussion in mind, we hypothesize that: both the
TRA and TPB will accurately predict whether or not pediatricians encourage parents to get
their adolescent daughters vaccinated against HPV. Further, this study also seeks to answer
the following research question: Does the TPB add significantly and substantially to the
predictive power of the TRA for this behavior?

GENDER DIFFERENCES

Though females make up approximately 37% of primary care physicians overall, they make
up nearly 52% of primary care physicians with a pediatrics specialty (Smart, 2007). This is
relevant to the current study because Roter and Hall (2004) found that female primary care
physicians tend to spend more time with patients and engage in more patient-centered
communication. Further, both female and male physicians report significantly greater
discomfort when taking a sexual history with patients of the opposite sex (Burd,
Nevadunsky, & Bachmann, 2006). Unfortunately, there is limited information regarding
pediatricians and their communication practices about sexually related topics with patients
and their patients’ caregivers. In one recent study, however, there were no gender
differences documented in pediatricians’ practices regarding providing guidance to parents
about sexual risk reduction (Miller et al., 2008). Due to the lack of consistent evidence
regarding gender differences in this area, we also advance the following two research
questions: (1) Are there any gender differences in pediatricians’ attitudes, subjective norms,
perceived behavioral control, behavioral intentions, and behavior toward encouraging
parents to get their adolescent daughters vaccinated against HPV, and (2) are there any
gender differences in the TRA’s or TPB’s ability to predict whether or not pediatricians
encourage parents to get their adolescent daughters vaccinated against HPV?
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METHOD?

Response Rate and Research Participants

Response rate—A database of more than 5,000 primary care physicians located in a
Midwestern state included 1,307 physicians with a pediatrics specialty. All physicians with a
pediatrics specialty were mailed a short survey focusing on the HPV vaccine. Response rate
was calculated as the number of surveys returned divided by the number of surveys that
were sent out and not returned as undeliverable (n = 136). In total, 406 pediatricians
completed and returned this survey, for an overall response rate of 34.7%. This sample size
compares favorably to those obtained in other recent health communication studies using a
survey research method with physicians as research participants (M = 101, range = 46-152)
(Roberto, Goodall, West, & Mahan, 2010; Bertakis & Azari, 2007; Kelly, Thompson, &
Waters, 2006). This sample size also compares favorably to the nine TRA studies that used
physicians as research patricians reviewed by Perkins et al. (2007). Specifically, though one
of these studies (Millstein, 1996) had 786 research participants, the remaining eight included
far fewer research participants (M = 122, range = 49-223).

Research participant characteristics—The participants (N = 406 pediatricians) were
50.6% male and 49.4% female, and the majority (84.4%) reported their race as European
American. The remaining participants reported their race/ethnicity as Asian or Pacific
Islander (9.8%), African American (3.0%), Hispanic (0.5%), and “other” (2.3%). The mean
years as a practicing physician was 20.18 (SD = 10.02).

Instrumentation

Survey instructions—The survey defined “patients” as “girls between the ages of 9 and
17,” and pediatricians were instructed to “please think about just these patients and their
parents when responding to the items on this survey” at multiple points throughout the
survey. As noted previously, this age range was selected because the Advisory Committee
on Immunization Practices (Markowitz et al., 2007), the American Cancer Society (Saslow
et al., 2007), and the Centers for Disease Control and Prevention (2008) provide
recommendations regarding the HPV vaccine for girls as young as age 9 years, and because
we were interested in pediatricians’ communication with parents about the HPV vaccine.

Measures of TRA and TPB variables—All measures were developed using procedures
outlined by Ajzen and Fishbein (1980) (see also Bergkvist & Rossiter, 2007). Behavior was
measured by asking, “In the past 30 days, approximately how often have you encouraged
the parents of your 9- to 17-year-old female patients to get their daughters vaccinated
against HPV?” Response categories for this six-point item were, “0% of the time, 1-20% of
the time, 21-40% of the time, 41-60% of the time, 61-80% of the time, and 81-100% of the
time.” Behavioral intention was assessed by asking, “In the next 30 days, | intend to
regularly encourage the parents of my 9- to 17-year-old female patients to get their

1The data in this study are part of a larger study designed to describe and provide a better understanding of pediatrician
communication with parents about the HPV vaccine. In order to reduce complexity and provide a more focused report, we present just
the analyses testing the theory of reasoned action and theory of planned behavior in this article. Studies testing other theoretical
perspectives will also be developed.
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daughters vaccinated against HPV.” Subjective norms was assessed by asking, “Most people
who are important to me think I should encourage the parents of my 9- to 17-year-old
female patients to get their daughters vaccinated against HPV.” Perceived behavioral
control was measured by asking, “It would be easy for me to encourage the parents of my
patients to get their daughters vaccinated against HPV.” Response categories for the
intention, subjective norms, and perceived behavioral control items ranged from “strongly
disagree” to “strongly agree” on a seven-point scale. Finally, attitude was measured by
asking, “My attitude toward encouraging the parents of my 9- to 17-year-old female patients
to get their daughters vaccinated against HPV is:” Response categories ranged from “very
unfavorable” to “very favorable” on a seven-point scale.

Demographic and other variables—Because we were interested in pediatricians’
communication with parents about the HPV vaccine, the first item on the survey asked,
“Approximately what percent of your patients are girls between the ages of 9 and 17 years
old?” This question was followed by a blank in which pediatricians could write their
response. The survey also contained measures of gender, race/ethnicity, and years of
practice. In a previous study with physicians, Roberto et al. (in press) found a very strong
correlation between age and years of practice, r (149) = .88, p < .001. Thus, this survey
included the less sensitive years of practice question rather than the more sensitive age
question in an effort to maximize the response rate (Dillman, Smyth, & Christian, 2009).

Data collection was guided by the tailored design method (Dillman et al., 2009).
Specifically, each pediatrician was contacted up to four times in an effort to get a survey
returned (though once a pediatrician returned the survey, he or she was removed from the
mailing list and did not receive subsequent mailings). The initial contact consisted of a
personal postcard that informed the pediatrician to expect the survey within the next few
days. The second contact included a consent form, survey, and business-reply envelope so
pediatricians could return the survey at no cost to them. Approximately two weeks later,
reminder/thank you postcards were sent to all pediatricians who had not yet returned the
survey, informing them that a replacement survey would be sent in about a week in case
they misplaced the original survey. Approximately one week later, a second copy of the
consent form, survey, and business-reply envelope were sent.

To ensure that there was no systematic bias in responses due to order effects, two different
versions of the survey were randomly distributed to pediatricians. All versions of the survey
contained the same questions, but the order of the attitude, subjective norms, behavioral
intention, and behavior differed on the two versions of the survey to minimize the possibility
of order effects.

Preliminary Analysis and Descriptive Statistics

Since the focus of this study was pediatricians’ communication about the HPV vaccine with
parents who have daughters between the ages of 9 and 17 years, the survey included a
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question to determine what percentage of participating pediatricians’ patients met this
criteria. Pediatricians reported that a mean of 22.59% (SD = 12.37) of their patients were
girls between the ages of 9 and 17 years. As a reminder, pediatricians were asked to consider
just these patients and their parents when answering questions at multiple points throughout
the survey.

Next, since the order in which the attitude, subjective norms, perceived behavioral control,
behavioral intention, and behavior items were asked was different on the two versions of the
survey that were distributed to pediatricians, it was possible to test for order effects. Two-
tailed t-tests were conducted to see whether there were any order effects on any of the
variables under investigation. The only significant difference between the two versions of
the survey was for perceived behavioral control, t (403) = -2.08, p = .04. No other
differences were observed (all p values >.05). Our review of the survey revealed no obvious
reasons for this difference, which most likely is due to the large sample size and number of
tests conducted. Thus, no precautionary measures seemed warranted in this instance.
Descriptive statistics for all variables are included in Table 1.

Theory of Reasoned Action

The theory of reasoned action proposes that attitudes and subjective norms are
independently and positively related to behavior intention and that behavioral intention is
positively related to behaviors. To test the model, the ordinary least-squares criterion was
used to estimate the parameters, parameter size was examined, and the fit of the model was
assessed using path analysis (Hunter & Gerbing, 1982). Parameter size is determined in the
path model by performing a simple or a multiple regression of each endogenous variable
onto its causal antecedents. If the obtained effect size is not substantial, then the path
connecting the two is removed and the revised model is tested before examining overall
model fit. Comparing the observed correlation to the predicted correlation for each
unconstrained relationship tests model fit. The difference between the observed and the
predicted correlations constitutes the error estimate. If all of the individual errors, as well as
the aggregate error, are not substantial and fall within the realm of sampling error, then the
data can be claimed to be consistent with the model.

As can be seen from the zero-order correlations in Table 2, there were significant and
substantial positive relationships between intentions and behavior, attitudes and intentions,
and subjective norms and intentions. To test the hypothesis regarding the overall fit of the
TRA, these correlations were then used to compute the path coefficients in the hypothesized
TRA path model. All three predicted paths were of sufficient size and achieved standard
levels of statistical significance (Figure 1). The path coefficient between attitude and
behavioral intention was substantial, = .50, P (.42 < f< .58) = .95. The coefficient
between social norms and behavioral intention was not as large as that between attitude and
behavior intention, but it was still substantial and statistically significant, 5= .34, P (26 < S
<.42) = .95. Also, the coefficient between behavioral intentions and behaviors was large and
significant, r = .70, P (.64 < p<.76) = .95. Given this analysis no path warranted removal.
Because the attitude-intention and subjective norms-intention confidence intervals do not
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overlap, however, it appears that attitudes emerged as a stronger predictor of intentions in
this instance.

Next, we tested the extent to which the data fit the model by comparing the observed to the
predicted correlations. There are only two unconstrained relationships in this model, that
between attitudes and behaviors and that between social norms and behaviors. Errors
between the observed and the predicted correlations were very small (errors = .07 and -.02)
and did not exceed what would be expected from sampling error alone. Moreover, the
overall test of model fit showed that the errors as a whole did not exceed expectations due to
sampling error, 2 (2, N = 390) = 1.53, p = .47. From these data we concluded that the data
were consistent with the model and that the theory of reasoned action is an acceptable model
for explaining pediatricians’ decisions to encourage parents to get their daughters vaccinated
against HPV.

The Theory of Planned Behavior

The TRA and the TPB share all of the same variables with only the addition of perceived
behavioral control in the TPB. The inclusion of perceived behavioral control in the model
brings with it two additional paths: one from perceived behavioral control to behavioral
intent and another from perceived behavioral control to behavior. Both paths are predicted to
be positive such that perceived behavioral control should increase both behavioral intent and
behavior. Results indicate significant and substantial positive relationships between
intentions and behavior, attitudes and intentions, subjective norms and intentions, perceived
behavioral control and intentions, and perceived behavioral control and behavior (see Table
2).

To test the overall fit of the TPB, the correlations from Table 2 were used to compute the
path coefficients in the hypothesized TPB path model. All of the TPB predictions that
overlapped with the TRA were again supported. The path coefficient between attitude and
behavioral intention, = .47, P (.39 < < .55) = .95, the coefficient between social norms
and behavioral intention, 5= .32, P (.24 < < .40) = .95, and the coefficient between
behavioral intentions and behaviors, r = .69, P (.63 < p<.75) = .95, were each substantial
and did not include zero within their confidence intervals. The addition of perceived
behavioral control did not change the overall fit of the model. Put differently: As was the
case with the TRA, the overall model fit test suggested that the data were consistent with the
TPB, #4(2, N =390) = 1.46, p = .48. That finding, however, seems to be largely due to the
influence of the core TRA variables as perceived behavioral control did not have a
substantial effect on either behavioral intent, = .11, P (.01 < £<.21) = .95 or behavior,
=.02, P (-.08 £ £<.12) = .95. These findings suggest the removal of the direct path
between perceived behavioral control and behavior. Moreover, although the effect of
perceived behavioral control on intentions was statistically significant, it still adds only
slightly to the overall predictive power of the model. A stepwise regression that regressed
intentions on, in the first step, the core TRA variables and, in the second step, perceived
behavioral control showed a small but significant increase in the predictive power of the
model including perceived behavioral control, chhange =.008, p =.02. This significant
effect, however, is much more an artifact of the large sample size than of effect size.
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Gender Differences

The first research question asked whether there were any gender differences on any of the
TRA or TPB variables. To answer this question we conducted a series of two-tailed
independent-sample t-tests to compare male and female pediatricians on each of the
variables under investigation. Results indicate that male and female pediatricians did not
differ on attitudes (male M = 6.44, female M = 6.51), t(391) = .63, p = .53; subjective norms
(male M =5.93, female M = 5.74), t(369) = —1.29, p = .20; perceived behavioral control
(male M =5.97, female M = 6.01), t(369) = —.36, p = .72; behavioral intentions (male M =
6.42, female M = 6.42), t(388) = —.01, p = .99; or behavior (male M = 5.42, female M =
5.55), t(389) = 1.18, p=.24.

The second research question asked whether there were any gender differences in the TRA’s
or the TPB’s ability to predict whether or not pediatricians encourage parents to get their
adolescent daughter vaccinated against HPV. To investigate this question we split the data
set by sex, computed the correlations between the TRA variables, and examined the fit of
the models for both males and females as described earlier. The effect sizes for all paths in
both the TRA and the TPB split by sex fell within sampling error of one another and both
tests of model fit were parallel. Therefore, we conclude that predicting pediatrician behavior
to encourage parents to get their daughters vaccinated against HPV is not affected by the
physician’s sex.

DISCUSSION

According to the TRA, an individual’s behavior is best predicted by his or her behavioral
intentions, and these intentions are best predicted by both attitudes and subjective norms.
The TPB extends the TRA by adding direct links between perceived behavioral control and
both intentions and behavior. The primary purpose of this study was to determine if the TRA
and TPB accurately predicted whether or not pediatricians encouraged parents to get their 9-
to 17-year-old daughters vaccinated against HPV. Thus, a survey measuring attitudes,
subjective norms, perceived behavioral control, behavioral intentions, and behavior was
mailed to 1,307 pediatricians, and 406 (34.7%) of these pediatricians completed and
returned this survey. On average, pediatricians indicated that they regularly encouraged
parents to get their daughters vaccinated against HPV in the past 30 days, that they intended
to continue doing so in the next 30 days, and that their attitudes, subjective norms, and
perceived behavioral control toward this behavior were generally high. Further, path
analysis results indicate that the data fit the TRA and TPB models for this target audience
and behavior, though the TPB did not add substantially to the explanatory power on
pediatrician behavior. Finally, there were no gender differences in the overall fit of the TRA
or TPB, or for any of the individual variables in these models.

Few health communication scholars or practitioners would disagree with the premise that
interventions should be theory based. Unfortunately, “little is known about the factors that
influence [pediatricians’] cervical cancer prevention counseling” (Sussman et al., 2007, p.
298). Thus, one very important and unique outcome of the present investigation is that it
provides a broader context of factors that influence pediatricians’ recommendations about
HPV prevention by demonstrating the applicability of the TRA and TPB in this area. Since
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pediatricians’ recommendations influence the types of preventive care parents will allow
their children to receive, they will play a particularly important role in the success of HPV
and cervical cancer prevention programs (Sussman et al, 2007). The current investigation
provides some important information that will be useful for those interested in developing
health communication interventions and community-based interventions focused on cervical
cancer prevention.

When used to explain behaviors that are not fully volitional, the TPB is expected to perform
better than the TRA. For behaviors that are fully volitional, Ajzen (1985) predicts there
should be little difference between the TRA and TPB. Thus, since whether or not a
pediatrician communicates with parents is largely within their control, it is not surprising
there was little difference between the two models in this instance. These results suggest that
interventions targeting pediatricians would be effective if organized along the constructs of
the TRA. For example, an intervention might attempt to change negative or neutral attitudes
to be more positive, or attempt to reinforce already existing positive attitudes toward
encouraging parents to get their daughters vaccinated against HPV. Similarly, Duval et al.
(2006) identify at least three important normative referent groups for physicians with regard
to the HPV vaccine: their colleagues, parents, and adolescents. Thus, changing negative or
neutral subjective norms or reinforcing existing positive subjective norms for one or more of
these groups might also prove to be an effective strategy. However, if resources are limited,
intervention designers would be well advised to focus more on attitudes, which emerged as a
somewhat stronger predictor of behavioral intention in this study: a finding that is consistent
with two previous meta-analyses on the TRA (Albarracin et al., 2001; Downs & Hausenblas,
2005).

To illustrate the potential impact of a large-scale health communication intervention design
to get pediatricians to encourage parents to get their daughters vaccinated against HPV,
consider the following. There are more than 55,000 board certified pediatricians in the
United States (Smart, 2007). Previous research indicates that the typical pediatrician sees
approximately 120 patients per week (Weeks & Wallice, 2003)—or approximately 6,000
patients per year. From our data, we estimate that approximately 22% (or 1,300) of these
patients are girls between the ages of 9 and 17 years. Thus, even a small (5%) increase in
behavior would mean that the average pediatrician is encouraging 66 more parents per year
to get their 9- to 17-year-old daughters vaccinated against HPV, which translates to more
than 3.5 million more recommendations per year in the United States. In other words, and as
Synder et al. (2004) note, even “small percentage changes may affect very large numbers of
people in a community, state, or national campaign” (p. 89). And, as the preceding example
illustrates, these changes would be magnified considerably when targeting pediatricians
(each of whom sees a large number of patients), rather than individual parents or patients.

Before moving to a discussion of the strengths and limitations of this study, several possible
directions for future research are worth noting. First, further research can attempt to extend
the applicability of the TRA and TPB to other physician samples (i.e., those with a family
practice specialty, or even to primary care physicians in general). Second, and on a related
note, this study focused on communication with parents of 9- to 17-year-old girls. However,
given that the vaccine is approved and recommended for women up to 26 years old, studies
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regarding physician communication with women between the ages of 18 and 26 years also
seem warranted. Third, since the HPV vaccine has now been approved for males, it will be
important to see whether these results generalize to this target audience as well. Finally,
once interventions targeting pediatricians or other primary care physicians are developed
and implemented, they will need to be evaluated. And as noted previously, results of this
study provide a nice theoretical model to guide such evaluation efforts.

Strengths and Limitations

This investigation benefits from at least three key strengths. First, it is theory-based and
extends the scope of the TRA and TPB to a topic (i.e., the HPV vaccine) and target audience
(i.e. pediatricians) that have not previously been studied using these theories. This is
particularly important given the atheoretical nature of most physician-related HPV studies
that have been published to date (e.g., Daley et al., 2006; Duval, 2007; Keating et al., 2008;
Sussman et al., 2007). Second, the rigor associated with our data collection procedures and
statistical analyses provides a high level of confidence in the results. For example, our
survey was designed using procedures outlined by Ajzen and Fishbein (1980), and data were
collected using the Dillman et al. (2009) tailored design method. Further, path analysis was
conducted using procedures outlined by Hunter and Gerbing (1982), and with a sample size
that is adequate for this type of analysis. Third, and on a related note, the number of
participants is relatively large, especially given that pediatricians’ communicative behavior
was being studied. Finally, these results have important practical implications. HPV is the
most common STI and has severe consequences for both men and women. While our results
are generalizable to other pediatricians, it seems reasonable to assume they might also be
applicable to other types of primary care physicians, other STIs, and perhaps even to other
vaccine preventable diseases as well.

Some potential limitations must also be noted. A first limitation is that single-item measures
were used. To help minimize this concern, the attitude, subjective norms, intention, and
behavior items were based on verbiage suggested by Ajzen and Fishbein (1980). Further, a
recent study by Bergkvist and Rossiter (2007) explicitly compared single-item and multiple-
item attitude measures and found no differences in terms of their predictive validity.
However, even with this in mind, single-item and self-report measures represent an
important limitation to this study. Thus, it is important to acknowledge the need for future
research using multiple-item measures and where the self-report measure of behavior is
corroborated using a more objective measure (e.g., patient records, patient interviews, etc.).

A second potential limitation concerns the response rate, and the possibility that there is a
self-selection bias with our sample (i.e., it is possible that pediatricians who were less likely
to engage in the target behavior were also less likely to respond to our survey). While
sampling issues such as this are very important when studying individual variables or trying
to make population inferences, they are less important when studying multivariate
relationships or trying to make process inferences (Basal, 1996; Hayes, 2005), and the
current investigation looked at multivariate relationships in an effort to make process
inferences about the TRA and TPB. Fortunately, we were aware of these potential issues
before the study began, and we were able develop a survey and obtain a high-quality sample
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that was large enough to lead to a data set from which meaningful results could still be
drawn.

A third limitation is that both the behavioral intention and behavior items were measured on
the same survey. To put this in terms used by other TRA researchers, we assessed behavior
retrospectively in this study, and are therefore “postdicting” past behavior (as opposed to
measuring behavior prospectively and predicting future behavior). However, this is a
common and accepted practice in TRA research in general, and especially for TRA studies
using physicians as research participants. To illustrate, Albarracin et al. (2001) conducted a
meta-analysis of 40 TRA and TPB studies. They found that 43% measured behavior
prospectively (i.e., they measured behavioral intentions at one point in time and behavior at
a later point in time), another 23% measured behavior retrospectively (i.e., they measured
both behavioral intentions and behavior on the same survey, as we did in the current
investigation), and 35% did not measure behavior at all (i.e., they simply measured attitudes,
subjective norms, and behavioral intentions). The Perkins et al. (2007) review of nine
physician TRA studies revealed a similar pattern. However, now that there is evidence that
the TRA and TPB are relevant to this topic and target audience, future research is needed to
test these theories with prospective behavior measures.

Practically, however, this decision does have one important implication. Specifically, the
Albarracin et al. (2001) meta-analysis compared TRA and TPB studies that measured
behavior both prospectively and retrospectively, and found that studies had somewhat larger
intention—behavior associations when behavior was assessed retrospectively (i.e., .57) rather
than prospectively (i.e., .45). Since we assessed behavior retrospectively in this study, it is
likely that the .70 correlation between intentions and behavior would be attenuated
somewhat had we measured it prospectively. To illustrate, given the 20% reduction between
behavioral intention and prospective and retrospective measures of behavior found in the
Albarracin et al. (2001) meta-analysis, the observed .70 correlation between intention and
behavior in this study would likely have been reduced to .55 had we included a prospective
measure of behavior. However, a correlation of this size still represents a significant and
substantial relationship between intentions and behavior.

A final limitation is that this study did not include measures of the predictors of attitudes
(i.e., behavioral beliefs and outcome evaluations), subjective norms (i.e., normative beliefs
and motivation to comply), or perceived behavioral control (i.e., self-efficacy and
controllability). While this is not uncommon in TRA and TPB research, the primary
motivation for not measuring these variables in this instance was practical (i.e., to keep the
survey short in order to increase the response rate). However, understanding the factors that
underlie these three variables would provide valuable information for both theoretical and
practical reasons. Therefore, future research might investigate these variables in general, and
in the context of the TRA and TPB in particular.

In conclusion, most sexually active individuals will contract HPV at some point in their
lives, and HPV can have very severe and even deadly consequences. One promising strategy
for increasing vaccine awareness and acceptance rates is to develop interventions targeting
pediatricians and other health care providers involved in the vaccination process (Daley et
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al., 2006; Sussmen et al., 2007). Our results suggest that developing theory-based
interventions using the TRA or TPB should be effective when targeting pediatricians to
encourage parents of female adolescents to get their daughters vaccinated against HPV.
Future studies designed to change physician behavior focused on the HPV vaccine can build
upon these findings in attempt to reduce cervical cancer disparities. Thus, results from this
study have clear and important theoretical and practical implications for increasing the
quality and quantity of life for a significant portion of society.
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Path model predicting pediatrician HPV vaccination recommendations using the theory of
reasoned action; #2(2, N = 390) = 1.53, p = .47.

Health Commun. Author manuscript; available in PMC 2014 September 04.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Roberto et al.

Attitude

Subjective
Norms

47

32

Perceived
Behavioral Control

FIGURE 2.

Behavioral
Intention

.69

Page 17

A 4

.02

Behavior

Path model predicting pediatrician HPV vaccination recommendations using the theory of
planned behavior; 72(2, N = 390) = 1.46, p = .48.
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TABLE 1

Mean (and Standard Deviation) Item Scores for All TRA Variables

Variable M (SD)

Attitude 6.47 (1.07)
Subjective norms 5.84 (1.38)
Perceived behavioral control ~ 5.97 (1.13)
Behavioral intentions 6.42 (1.12)
Behavior 5.48 (1.09)

Note. All variables measured on 7-point scales, except behavior which was measured on a 6-point scale.
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TABLE 2

Page 19

Zero-Order Correlations Between All Theory of Reasoned Action and Theory of Planned Behavior Variables

“m @ 6 @
(1) Attitude
(2) Subjective norms 48
(3) Perceived behavioral control .34 .31
(4) Behavioral intention .66 .58 .37
(5) Behavior 53 .39 .28 .70

Note. All correlations are significant at p < .01 (N = 390).
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