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To reduce the high incidence of cervical cancer among Latinas in the United States it is important
to understand factors that predict screening behavior. The aim of this study was to test the utility of
theory of planned behavior (TPB) in predicting cervical cancer screening among a group of
Latinas. A sample of Latinas (N= 614) completed a baseline survey about Pap test attitudes
subjective norms, perceived behavioral control, and intention to be screened for cervical cancer. At
six-months cervical cancer screening behavior was assessed. Structural equation modeling was
used to test the theory. Model fit statistics indicated good model fit (χ2 (48) = 54.32, p-value = .
246; CFI = .992; RMSEA = .015; WRMR =.687). Subjective norms (p = .005) and perceived
behavioral control (p < .0001) were positively associated with intention to be screened for cervical
cancer, and the intention to be screened predicted actual cervical cancer screening (p<.0001). The
proportion of variance (R2) in intention accounted for by the predictors was .276 and the R2 in
cervical cancer screening accounted for was .130. This study provides support for the use of the
theory of planned behavior in predicting cervical cancer screening among Latinas. This knowledge
can be used to inform the development of a TPB-based intervention to increase cervical cancer
screening among Latinas and reduce the high incidence of cervical cancer in this group of women.
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Screening for cervical cancer and its precursors is primarily responsible for the decreased
incidence and mortality of cervical cancer among women in the United States (BarnholtzSloan et al., 2009). While the decline in the incidence of cervical cancer is a positive
outcome, closer examination of the incidence rates by ethnicity reveal that Latinas shoulder
a disproportionate share of the cervical cancer burden. In fact, the overall incidence of
cervical cancer in the U.S. is 8.4 per 100,000 women and the incidence among Latinas is
11.1 per 100,000 women (SEER Cancer Statistics Review 2013; Ward, Roncancio, Cano &
Plaxe, 2014). The high incidence of cervical cancer among Latinas can be attributed to a
reduced likelihood of undergoing cervical cancer screening (Byrd et al., 2004; Boucher &
Schenker, 2002; Selvin & Brett, 2003). For example, using Behavioral Risk Factor
Surveillance System data from 1993-2010, researchers found that 11.1% of Latinas reported
never having undergone screening compared to 5.0% of non-Hispanic white women and
5.8% of black women (Chen et al., 2012). Increasing cervical cancer screening will increase
early diagnosis and treatment, thereby decreasing the incidence and mortality rates of
cervical cancer among Latinas. In order to increase cervical cancer screening in Latinas it is
essential to identify the factors that predict screening.
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The Theory of Planned Behavior (TPB), an extension of the Theory of Reasoned Action, is
one of the most widely employed social-cognitive theories used to understand the
relationship between intentions and behavior (Conner & Armitage, 1998; Ajzen, 1991;
Ajzen, 1985; Ajzen & Fishbein, 1980). The TPB was developed to improve the predictive
validity of the Theory of Reasoned Action by incorporating perceived behavioral control
(Ajzen, 1991). According to the TPB, the intention to perform a behavior directly predicts
engaging in that behavior. Intention, in turn, is predicted by an individual’s attitude toward
the behavior, subjective norms, and perceived behavioral control. Further, when an
individual’s perceived behavioral control reflects the degree of actual control over engaging
in a behavior, perceived behavioral control can directly influence engaging in the behavior.
The intention to perform the behavior is an indication of the degree to which an individual is
ready to perform a given behavior and actually performing the behavior is the observable
response to the behavior. Attitude toward the behavior is defined as the degree to which the
individual views engaging in the behavior as positive or negative. The subjective norms
construct is defined as the perceived social pressure to engage or not engage in the behavior.
Finally, perceived behavioral control is defined as the perceived ability to successfully
perform the behavior.
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In comparison to similar cognitive-motivational theories such as the Health Belief Model
and Protection Motivation Theory, empirical evidence suggests that the TPB is a better
predictor of intentions and behavior because its constructs exhibit relatively larger effect
sizes (Abraham & Sheeran, 2005; Armitage & Conner, 2001; Conner & Armitage, 1998;
Conner & Norman, 2005; Norman, Boer & Seydel, 2005 ). Further, a meta-analysis of 185
studies found that the TPB accounted for 39% of the variance in intentions and 27% of the
variance in behavior across a broad spectrum of behaviors; which illustrates its wide
applicability across behaviors (Armitage & Conner, 2001). The TPB has been found to
predict whether or not an individual engages in a wide variety of different health behaviors
including exercise, undergoing a health check-up, being screened for breast and colorectal
cancers (Armitage & Conner, 2001; Conner & Armitage, 1998; Forbes, Blanchard,
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Mummery & Courneya, 2014; Godin et al., 2001; Lee, 2011; Steadman & Rutter, 2004;
Vallance, Lavallee, Culos-Reed & Trudeau, 2012).
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Few studies have employed the full TPB model, to examine cervical cancer screening
behavior among Latinas. One study found that the attitude toward the behavior, subjective
norms, and perceived behavioral control predicted Latinas’ intentions to be screened for
cervical cancer (Roncancio et al., 2013). However, this study did not examine whether the
intention to be screened for cervical cancer predicted actual screening behavior. Other
researchers have employed some of the model constructs individually and found that they do
predict cervical cancer screening in this population (Fernandez-Esquer & CardenasTuranzas, 2004; Jennings-Dozier, 1999). However, to our knowledge, there are no
longitudinal studies that have tested the utility of the full TPB model to predict both cervical
cancer screening intention and behavior among Latinas. Testing the full TPB model is
consistent with recommended theory-testing practices (Noar & Zimmerman, 2005) and
represents an important contribution to understanding the determinants of cancer screening
among Latinas.
The purpose of the current study is to examine the ability of the TPB to predict cervical
cancer screening in Latinas. Consistent with the TPB, we hypothesize that attitude,
subjective norms and perceived behavioral control will predict cervical cancer screening
intentions and that intentions will predict actual screening behavior among Latinas.

METHODS
Participants and Procedure
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Data for the present study were collected as part of an intervention trial examining the
effectiveness of a lay health worker delivered intervention to increase cervical cancer
screening in Latino women (Byrd et al., 2013). Eligible participants were women of
Mexican origin ages 21 or older, with no previous history of cancer, no hysterectomy, and no
cervical cancer screening within the past three years. The recommendations of the US
Preventive Services Task Force, during the study period, were that women over 21 years of
age undergo cervical cancer screening at least once every 3 years. Given that the focus of the
larger study was on women (over 21 years of age) who were non-compliant with the US
Preventive Services Task Force’s recommended screening guidelines, only women who had
not undergone cervical cancer screening in the past three years were eligible to be enrolled
into the larger study.
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Eligible women who agreed to participate (N= 614) were contacted by an interviewer who
administered both the informed consent and the survey. The study was conducted in three
sites: El Paso, Texas; Houston, Texas; and Yakima Valley, Washington. All three sites used
flyer distribution and in-person recruitment. Participants were recruited at a variety of
locations including beauty salons, laundromats, jewelry stores, bakeries, schools, community
centers, churches and retail stores. Women responded to a survey about Pap test history and
attitudes and beliefs about screening and cervical cancer. Development of the survey
instrument was informed by qualitative data collected through thirteen focus group
interviews conducted with Latino women (N= 84). The focus groups, conducted during the
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developmental phase of the larger study, explored beliefs about cervical cancer and
screening and cultural barriers to having a Pap test. In addition, the focus groups allowed us
to hear the women talk about cervical cancer screening in their own words. The language
used by the focus group participants was subsequently incorporated into the survey
instrument. The survey was then pilot-tested with 50 women from the population of interest
to ensure that the items were understandable and appropriate (Byrd, et al., 2012).
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Six months following the baseline interview and administration of the educational
intervention (to participants randomized to the intervention condition), participants
completed a follow-up interview. The primary outcome was cervical cancer screening
measured by self-report on the follow-up survey and validated through a review of medical
records. All procedures and measures were approved by the University of Texas Health
Science Center-Houston Committee for the Protection of Human Subjects and the Fred
Hutchinson Cancer Research Center Institutional Review Board.
Measures
Cervical cancer screening behavior—Being screened for cervical cancer was
assessed at 6-month follow-up asking whether or not the participant underwent a Pap test
after baseline (1= No and 2 = Yes).
Intentions—The intention to be screened for cervical cancer was measured on the
baseline survey and was assessed using one item, “Do you plan to have a Pap test within the
next 6 months?” with response options: 1= No and 2= Yes.
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Attitudes—Attitudes toward cervical cancer screening was measured using three items.
The response scale ranged from 1 (Strongly disagree) to 5 (Strongly agree). The items were,
‘A Pap test is painful.’ ‘Getting a Pap test would only make me worry.’ and ‘It is too
embarrassing to have a Pap test.’
Subjective Norms—Subjective norms toward cervical cancer screening were assessed
through three items, ‘My family thinks I should have regular Pap tests.’ ‘My closest friend
thinks I should have regular Pap tests.’ and ‘My doctor thinks I should have regular Pap
tests’. The response scale ranged from 1 (Strongly disagree) to 5 (Strongly agree).
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Behavioral Control—Perceived behavioral control over cervical cancer screening was
assessed by three items, ‘How sure are you that you can go get your next Pap test?’ ‘How
sure are you that you can schedule a Pap test appointment and keep it?’ and ‘How sure are
you that you can keep having Pap tests, even if you had to go to a new office in order to get
one?’ The response scale ranged from 1 (Not at all sure) to 5 (Completely sure).
Data Analysis
Descriptive statistics were derived using SPSS 20.0 for Windows (Chicago, IL). In general,
between 0% and 5.5% of the data on each of the variables were missing. Means, standard
deviations, skewness, and kurtosis indices were examined for the variables. All subsequent
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analyses were conducted using structural equation modeling (SEM) and the software
program Mplus version 5.1 (Los Angeles, CA).
General guidelines for determining adequate sample size for testing SEM models consider a
sample size of 100-200 to have adequate power (Kline, 2005; Loehlin, 2004). Thus, our
sample size of 614 was determined to have sufficient power to test our model. Varianceadjusted least squares estimator (WLSM) was employed to test the model. The fit of the
model was evaluated through the examination of several fit indices: 1. Chi-Square (low value
and non-significant p-value is desired), 2. the comparative fit index (CFI; values greater
than .90 indicate good fit), 3. the weighted root mean square residual (WRMR; values <.90
indicate good fit), and 4. the root-mean-square residual (RMSEA; values ≤.05 indicate good
fit).
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RESULTS
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The mean age of the participants was 43.02 years (SD = 9.77) and the mean number of years
of education was 8.33 years (SD= 3.97). Other sample demographics are presented in Table
1. The initial model estimated included the variables: attitude toward screening, subjective
norms, and perceived behavioral control, as predictors of the intention to be screened and
intention and perceived behavioral control as predictors of cervical cancer screening
behavior. In addition, intervention status (i.e., control vs. intervention) and study site as
predictors of cervical cancer screening behavior were included in order to control for their
effects. Model fit statistics were: χ2 (58) = 149.19, p-value < .001; CFI = .898; RMSEA = .
051; WRMR = 1.116. The fit statistics indicated adequate model fit and all of the indicators
loaded significantly onto their respective latent variables (attitude, subjective norms, and
perceived behavioral control). All path coefficients were significant except for the paths
from: 1. study site to cancer screening (p = .310), 2. attitude to intention (p = .295), and 3.
perceived behavioral control to cancer screening (p = .099). Given that the model proposed
by Ajzen (Ajzen, 1991) includes attitude as a predictor of intention and perceived behavioral
control as a predictor of behavior (to the extent that perceived behavioral control reflects
actual control) these paths were retained in the model. Given its non-significant association
with cancer screening behavior and also the fact that it is not a component of the TPB as
described by Ajzen (Ajzen, 1991), study site was removed from the model to maintain
parsimony.
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The new model was then estimated. Model fit statistics were: χ2 (48) = 54.32, p-value = .
246; CFI = .992; RMSEA = .015; WRMR =.687. The fit indices indicated improved model
fit compared to the initial model estimated and all path coefficients were significant except
for the path from attitude to intention (p = .245) and the path from perceived behavioral
control to cancer screening (p = .086) (see Figure 1). Factor loadings for the indicators of the
latent variables attitude, subjective norms, and perceived behavioral control were all
significant (see Figure 1). Subjective norms (p = .005) and perceived behavioral control (p
< .0001) were positively associated with intention, and intention predicted actual cervical
cancer screening (p< .0001). In addition, intervention status was included in the model to
control for its effects. Women who received the intervention were more likely to be screened
for cervical cancer compared to those who did not (p-value < .0001). Path coefficients are
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interpreted in the same manner as regression coefficients. For example, each 1 point increase
in subjective norms is associated with a .29-point increase in the intention to be screened.
The proportion of variance (R2) in intention accounted for by the predictors was .276 and the
R2 in cervical cancer screening accounted for by its predictors was .130.

DISCUSSION
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The current study examined the utility of TPB in predicting cervical cancer screening in a
sample of Latinas who had not been screened in the last three years. One strength of the
study was the longitudinal nature of the data which allowed us to examine the relationship
between screening intentions and screening behavior. We found support for the TPB in
predicting cervical cancer screening in this population. To our knowledge, this is the first
study to employ the full TPB to predict both intentions and cervical cancer screening
behavior among Latinas.
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Our findings are consistent with studies that have employed components of the TPB to
predict cervical cancer screening in other female populations (Jennings-Dozier, 1999;
Fernbach, 2002; Sheeran & Orbell, 2000) and studies employing the TPB to predict
screening intentions in Latinas (Roncancio et al., 2013). We found that perceived behavioral
control was the strongest predictor of intention such that women with higher perceived
behavioral control expressed greater intentions to be screened for cervical cancer. This
suggests the need for interventions to increase Latinas’ sense of control over undergoing
screening. Subjective norms was the second strongest predictor of intention in that those
women who more strongly endorsed that their family, friends, and doctor expected them to
be screened for cervical cancer expressed stronger intention to be screened for cervical
cancer. As such, interventions should include messages that strengthen Latinas’ beliefs that
people who are important to them expect them to undergo screening. Further, we found that
those who expressed the intention to be screened for cervical cancer were more likely to be
screened. This indicates that interventions that successfully increase intentions may
positively impact screening behavior among Latinas. This should be further explored
through the development and implementation of TPB-based interventions for this
population. Overall, our findings provide support for the TPB’s predictive ability of Latinas
behavior and its potential utility as an intervention to increase cervical cancer screening
among Latinas. The next step in this research area is to review the focus group data collected
and identify the salient control beliefs and normative beliefs that are associated with
perceived behavioral control and subjective norms and develop strategies and messages to
increase or reinforce these beliefs in order to increase intentions and screening behavior.
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Consistent with previous research in college age women (Duffett-Leger et al., 2008), we
found attitude toward screening did not predict the intention to be screened. This finding is
informative regarding the application of the TPB to this behavior and population since Ajzen
(Ajzen, 1991) stated that the relative influence of each component of the TPB can vary
depending on the behavior and population in question. In fact, previous research among
Latinas has found that reported attitudes toward screening such as feeling that Pap tests are
embarrassing do not predict previous cervical cancer screening (Behbakht et al., 2004).
Further, in the current study, relatively fewer women expressed negative attitudes or
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concerns about being screened. The more positive attitudes could be related to the fact that
while all of the women in the study were overdue for screening, the majority of them
(89.4%) had previously undergone screening. Previous research has found that women who
have never been screened for cervical cancer are more likely to endorse the attitudes that Pap
tests are painful and/or embarrassing compared to women who have been screened in the
past (Byrd et al., 2004). This finding indicates that for women who have previously been
screened, interventions based on the TPB might be more effective if they focus on changing
perceived behavioral control and subjective norms toward screening. Researchers should
further investigate these differences in attitudes toward screening in Latinas who have
previously been screened and those who have never been screened as these two groups may
require different intervention messages.
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In addition, perceived behavioral control did not directly predict screening among the
Latinas in our study. According to Ajzen (Ajzen, 1991) this implies that, in this population,
perceived behavioral control is not an accurate reflection of the extent to which cervical
cancer screening is actually under the women’s control. This is an important finding that
suggests the need to further explore and identify factors that increase actual behavioral
control. These may include environmental or demographic factors such as a lack of health
insurance (Rodriguez et al., 2005), income(Ackerson & Gretebeck, 2007), or knowledge of
how to negotiate the healthcare system. Once identified, TPB-based interventions can
address these factors and thus increase screening behavior among Latinas.
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While this study provides important information, it is not without its limitations. Since this
is the first study to examine the utility of the TPB in predicting cervical cancer screening in
Latinas, further model testing should be conducted to verify that the model is appropriate for
explaining this behavior in Latinas. Also, foreign-born women were overrepresented in the
current sample (87.7%) and as such it is possible that the strength and or significance of the
TPB predictors could vary among U.S. born Latinas. Finally, the TPB is a cognitive model
that assumes that behavioral decisions are both rationally made and primarily under the
volitional control of the individual. As illustrated by the current finding that perceived
behavioral control did not directly predict screening, it appears that there may be other
factors that influence the actual behavioral control these women have over being screened.
Identification of these factors will increase the effectiveness of the TPB in both predicting
and encouraging screening among Latinas.
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This study provides support for the use of theory-based models in predicting cervical cancer
screening among Latinas. This knowledge can contribute to the development of a TPB-based
intervention to increase screening in Latinas. Given that theory-based interventions are more
effective than non-theory-based interventions (Glanz & Bishop, 2010), this is an important
line of research to continue in order to reduce cervical cancer-related health disparities in
this population.
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Figure 1.

Structural model of the TPB predicting cervical cancer screening among Latinas. Model fit
indices: χ2 (48) = 54.32, p-value= .246; CFI= .992; RMSEA=.015 (.000, .032); WRMR= .
069; Intention R2 = .28; Cancer Screening R2 = .13. The model also included Intervention
group (i.e., control vs. intervention) as a covariate predicting Cancer Screening to control for
its effects (.52, p <.001).
* p-values are significant at < .05; **p-values are significant at ≤ .001; ns= non-significant
path
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Demographic characteristics of the sample (N=614)
N (%)
Marital Status
Single, never married

74 (12.1)

Married or living with partner

421 (68.6)

Separated, divorced, or widowed

119 (19.5)

Education
Less than high school completed

423 (84.6)

Completed high school

77 (15.4)

Nativity
Foreign born

538 (87.7)

U.S. born

76 (12.4)
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Health Insurance
Yes

111 (18.1)

No

499 (81.3)

Unsure

4 (0.7)

Language Spoken
Spanish

591 (96.3)

English

23 (3.7)

Frequencies that do not sum to total represent missing data.
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