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Abstract

The purpose of this study was to developmentally and psychometrically validate the cervical cancer prevention questionnaire (CPCC-16) based on

Theory of Planned Behavior in Chilean women. The patient sample was 967 women. Confirmatory factor analysis was used to evaluate factor structure,

Cronbach'’s alpha for internal consistency and t-test for criteria validity. The development and validation of the questionnaire resulted in six factors with

16 items, demonstrating a bi-factorial structure. Cronbach’s alpha was higher than 80 in the questionnaire and its factors. To generate a valid and reliable

questionnaire that measures, under a theory of behavior, more than one preventive behavior in cervical cancer is an important advancement that fills a

gap in nursing research.
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Precis: The CPCC-16 questionnaire is a validated and reliable
instrument, with 16 items distributed in a bi-factorial structure, useful
for clinical and research area.

Call Outs: Behaviors are the principal causes of deaths from
cancer, and thus, a reliable and validated questionnaire is necessary to
measure these behaviors (before method).

The validated and reliable questionnaire will be useful to measure
cervical cancer preventive behaviors as a whole, but it will also be
useful to identify theory constructs (after method).

The new questionnaire will be useful to measure more than one
preventive behavior in cervical cancer; therefore, it fills a gap in
clinical and research area (after discussion).

Introduction

Theory of Planned Behavior (TPB) has been a framework to
explain and predict behaviors [1], and its ability as a framework
intervention has been supported by previous studies [2-4]. TPB
postulates that the motivations of people to change are based on their
perceptions of norms, attitudes, and control over behaviors, and each
of these factors can either increase or decrease the intention to change
their behavior. The intention to change behavior is directly related to
behavioral change [5,6]. Cervical Cancer (CC) prevention has been
one topic that has been studied under this theory [7-11].

There are two methods to stop CC: to prevent its pre-cancer
and to identify and treat the cancer before it becomes a true cancer
[12,13]. The first method includes behaviors, including the use of
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condoms during sex, limiting the number of sexual partners, not
smoking and obtaining the Human Papilloma Virus (HPV) vaccine;
the second method includes having regular screenings [13,14]. The
CC prevention questionnaire (CPCC-16) was developed based on
TPB to measure CC preventative behaviors.

Background

Even where screening is widely available and methods to prevent
CCare known, there is an important barrier in adopting these methods
by women. Thus, understanding the factors that affect preventive
behavior remains an important issue.

TPB has been previously used by several studies to understand
how cervical cancer preventive behaviors are carried out, and the
intent to perform the behavior is explained [8,15,16]. The main
behaviors studied are those related to the detection of CC, such as
adherence to the HPV [8,11,17] tests [7,10,15,18,19]. Some studies
have described the use of TBP and HPV vaccination intentions
[16,20]. The use of condoms has been studied; however, these studies
are not always related to CC prevention and are mainly examined in
an adolescent population [21,22]. To the best of our knowledge, there
have been no previous studies using questionnaires to measure more
than one preventive behavior using TPB as a framework.

Regarding the psychometric properties of the questionnaires used
in CC prevention, the reliability and/or validity of the instruments
has not always been reported [10,11,16,20,21], or they have been
incompletely reported [7-9,17,19]. Research on TPB with other
behaviors indicates the same problem [2,3,23]. The author and creator
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of TPB [1] supports these findings, describing the measures of the
theory constructs as fallible with respect to reliability and construct
validity, and thus, it is difficult to test the theory.

With regard to TBP as a framework, the literature indicates that
the most important theory construct studied has been intention [24]
and that some research studies have only partially studied the TBP
components [15].

Behaviors are the principal causes of deaths from cancer, and
infections such as HPV are responsible for up to 25% of cancer cases
in low and middle-income countries [25]. If the solid foundation of
TBP and the relevance to prevent CC worldwide are considered, then
a questionnaire that is reliable and valid, which permits the ability to
simultaneously measure more than one CC preventive behavior and
to test the four-principal construct of TPB, may be useful in different
countries and contexts. Thus, it is useful to have a CC prevention
questionnaire based on TBP.

The purpose of this study was to develop and psychometrically
validate a new questionnaire based on Theory Planned Behavior
(TPB) with relation to Cervical Cancer (CC) prevention (known as
the CPCC-16 questionnaire).

Method

This study is a part of a larger cross-sectional study about Social
Determinants related to the adherence to CC screening (FONDECYT
#11130626); this article focuses on the development and testing of one
of the questionnaires used in the project, which was performed in two
phases: scale development and psychometric evaluation.

Sample/Participants

This research study was performed on a total of 967 Chilean
females, between 25 to 64 years old, under Chilean national public
health care coverage (known as FONASA); these participants
attended four primary health care centers in the Servicio de Salud
Metropolitano Sur-Oriente (Southeast Metropolitan Public Health
Service) in Santiago, Chile. The sample size was calculated according
to the larger study aims considering an effect size of 0.1, power analysis
of 80%, 15 latent variables and 40 observed, and a significance level
of 95%. The sample was obtained according to the recommendations
related to the questionnaire validation [26-28]. The exclusion criteria
included having had a hysterectomy and CC disease. Females who
had agreed to participate were randomly selected and recruited by
telephone between March 2014 and October 2015.

Scale Development

The questionnaire was developed based on TPB and according
to Icek Ajzen’s recommendations [29]. The first step was to define
the behavior; therefore, four behaviors were included: annual
gynecological check, updated Papanicolaou test (Pap), condom use
on sexual relations and having a single partner (at the same time).
Behaviors related to the HPV vaccine or HPV screenings were not
considered because they are not available in the public health care
system where the study was performed. Figure 1 shows the construct
and preventive behaviors considered in the questionnaire. The second
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Figure 1: Theory of Planned Behavior Constructs and Cervical Cancer Preventive
Behaviors considered in the Original Questionnaire.

step was defining the population; females between 25 to 64 years old
were selected because they are the target group for cervical cancer
screening and prevention interventions in Chile. The third step was
formulating items; they were developed to assess the major constructs
of TPB for each preventive behavior selected in the first step: attitude,
subjective norm, perceived behavioral control, and intention. The
items were given feedback from content experts and then pilot tested
on ten females from the target population. The questionnaire was
developed in the Spanish language and back-translated for this article.

Psychometric Evaluation

Construct validity was performed by Confirmatory Factor
Analysis (CFA), and reliability was assessed using ordinal Cronbach’s
alpha. Three models were adjusted: one model with the four TBP
constructs, the second with a bifactorial model considering the four
TBP constructs and the four CC prevention behaviors, and the last
model considered the four constructs from TBP; four behaviors
but three of them were grouped in one factor. Diagonally Weighted
Least Squares (DWLS) were used to estimate the models because the
variables were measured using the four-point ordinal scale. The fit
model was evaluated using normed chi-squared (chi-squared/degree
of freedom) with two comparative fit indices: Comparative Fit Index
(CFI) and Tucker-Lewis Index (TLI); Root Mean Square Error of
Approximation (RMSEA) was used as parsimonious fit indices. We
considered CFI and TLI values >0.95, with RMSEA <0.05 as good;
CFI and TLI values between 0.90-0.95 and RMSEA between 0.05-0.08
were acceptable; and CFI and TLI values <0.90 or RMSEA >0.08 were
unacceptable. The statistical significance of each item as it is related
to the factor, as well as whether an item shared a common conceptual
meaning with the factor, was also considered. The PAP test and
gynecological check status were used as external criteria to validate
the questionnaire. The scores of each factors of the questionnaire were
calculated by regression method, using standardized variables and the
factor scores between women with adherence to CC screening and
without adherence or with annual gynecological check and without
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it were compared using t-Student test for independent samples. Data
were analyzed using R Statistical Program and the lavaan package.

Instrument

The proposed instrument (Appendix 1) consisted of 16 items
related to CC prevention behaviors, which were divided into 4
dimensions according to the TPB constructs: attitudes (4 items),
subjective norms (4 items), perceived behaviors control (4 items), and
intentions (4 items). Each item was evaluated using a Likert scale of
four alternatives (strongly agree/very good=1 to strongly disagree/
very bad=4). Such a scale is used to force directionality of a response
(de Vellis, 200 [30]) in a population where culture (Hispanic) tends to
avoid conflict, resulting in a frequent selection of neutral alternatives
(Antshel, 2002 [31]).

Ethical Considerations

This study was approved by the University of the Principal
Investigator and by the health care service to which the women
belonged. Written informed consent was obtained by all of the

Table 1: Characteristics of the women (n=967).

Characteristic Value

Annual Gynecological Check, n (%) 537 (55.5)
Pap test in the last three years, n (%) 740 (76.5)
Have a partner, n (%) 766 (79.2)

Number of partners, mean + SD (range) 2.69 +2.73 (1 to 40)

Use of Condom, n (%)

Always 65 (6.7)
Almost always 85(8.8)
Never always 102 (10.5)
Never 715(73.2)

Table 2: Fit Statistics for the three models calculated (n=967).

Factor Model 2 /df CF1 TLI RMSEA (CI 95%)
Four Factor 52.75 0.909 | 0.888 0.231 (0.226-0.237)
Eight Factor (bifactorial) 1.77 0.999 | 0.998 0.028 (0.020-0.036)
Six Factor (bifactorial) 1.94 0.999 | 0.998 0.031 (0.024-0.038)

participants. All of the questions that the women had about CC were
answered after the interview.

Results

The mean age of the participants was 43.37 + 10.77 years, with
the mean educational level being 10.97 + 3.4 years. The CC preventive
behaviors of the women are shown in Table 1.

Three models were calculated to achieve the best fit with the data
(Table 2). The first model considered the proposed questionnaire
with four factors, but the goodness of fit was not good (TLI <0.9
and RMSEA=0.231); the modified indices suggested the inclusions
of correlations between the items with similar wording; and the
correlations between intention and subjective norms (r=0.863) and
intention and perceived behaviors control (r=0.939) were too high.

These results suggested the consideration of second-order models,
which explain the high correlations between factors, but this approach
did not resolve the problem related to the correlations between
preventive behavioral items. Thus, a bifactorial model was tested as
a plausible alternative; one side with four factors related to TPB and
the other side with four factors related to CC preventive behaviors
were considered; the four factors within each side were correlated
but not between the sides. The second model showed a good fit
but with two high correlations: one of the correlations between an
annual gynecological check and single partner (r=0.839) and the
other between an annual gynecological check and updated PAP test
(r=0.98). Thus, the decision was to place the correlations together into
one factor. This model good fits the data, thus indicating a bi-factor
structure with six factors, four of which were the TPB components and
the other two were CC preventive behaviors. The results of external
criteria validly of the questionnaire are in Table 3.

The new questionnaire (Appendix 1) called CPCC-16 (Conductas
Preventivas en Céncer Cérvicouterino-16 items/ Preventive Behaviors
on Cervical Cancer -16 items) consisted of 16 items, which were
distributed into six factors. The complete standardized parameters
of the bifactorial model are shown in Figure 2. According to the
bifactorial structure, each item corresponds to two factors. A summary
of the CPCC-16 bifactorial model with factors, number of items and
Cronbach’s alpha are shown in Table 4.

Table 3: External criterion validity through comparison between groups for Papanicolaou test and Gynecological check.

Papanicolaou Test in the last three years Anual Gynecological Check
Factor Yes No Yes No
Mean (SD) Mean (SD) P value (*) Mean (SD) Mean (SD) P value (*)

1. Cervical cancer preventive behaviors -0.06 (0.39) -0.16 (0.41) <0.001 -0.05 (0.38) -0.12 (0.41) 0.004

2. Condom use as cervical cancer prevention -0.03 (0.63) -0.05 (0.63) 0.631 -0.03 (0.64) -0.04 (0.63) 0.876

3. Attitude to cervical cancer prevention -0.00 (-35) -0.05 (0.38) .045 -0.02 (0.35) -0.01 (0.36) .738

4. Perceived norm -0.01 (0.40) -0.11.46 .002 -0.02 (0.42 -0.06 (0.42) 152

5. Perceived behaviors control -0.00 (0.43) -0.29 (0.65) <0.001 .03 (0.39) -0.19 (0.60) <0.001
6. Intention -0.01 (0.26) -0.11 (0.30) <0.001 -0.00 (0.25) -0.07 (0.30) <0.001

(a) T-Student was used to compare group values.
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Figure 2: Complete Standardized Parameters for the Bifactor Model of CPCC-16 (n=967).

Table 4: Name of factor, items and Cronbach’s alpha (n=967).

Factor No of items Cronbach’s alpha
1. Cervical cancer preventive behaviors 12 items 0.95

2. Condom use as cervical cancer prevention 4 items 0.93

3. Attitude to cervical cancer prevention 4 items 0.81

4. Perceived norm 4 items 0.87

5. Perceived behaviors control 4 items 0.81

6. Intention 4 items 0.86
CPCC-16 Questionnaire 0.94
Discussion

The first considerations to note are how the structure of the
original questionnaire, without varying the number of items, was
shown throughout the analysis. The initial questionnaire was created
considering the underpinning of TPB constructs, where four factors
were proposed. However, a questionnaire where only the theory
constructs are considered was unacceptable, and thus, it was necessary
to include the behavioral dimensions. However, although the second
tested model with eight factors has good fit, it should not be considered
a final model because it has two dimensions highly correlated (Pap
test and Gynecological check). Thus, the result was a model with
six dimensions in which all of the factors loading were significant,
although some of the factors exhibited values lower than 0.4.
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The final questionnaire was very consistent with another
underpinning construct, that was not considered from the beginning
(CC preventive behaviors). This result allows us to extend its
usefulness, not only to test the TPB but also to analyze and explain CC
preventive behaviors using this theoretical model.

The criteria validity shows that the final questionnaire is useful
to associate the TPB constructs with the behaviors. The women with
different CC screening or gynecological check behaviors did not show
differences in condom factor scores; explanations could be because
the condom use is not associated with cervical cancer prevention
[32,33], or because the use of condom could be overestimated in the
sample since it is an expected social behavior.

There are many contexts where the new questionnaire could be
useful and where the TBP has demonstrated its utility: to assess the
acceptability of preventive behaviors as a whole among the target
group of women currently engaged in preventive programs [8,11], to
evaluate the evolution of the intention across time [8,17], to evaluate
the strategies of cervical cancer prevention programs [8,11,20] and to
determine the factors that influence the behaviors [7,9,10,15,18,20]. CC
remains a relevant problem, particularly in underdeveloped countries
and ethnic minorities in developed countries [10]. Thus, instruments
related to the prevention of CC could be very useful in many contexts.
Theoretically based models of behaviors are also useful and necessary
for the development of effective interventions [2,9,16,34].
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A second consideration, related to the results, is why three preventive
behaviors proposed in the initial questionnaire were collapsed into 1
factor, CC preventive behaviors (annual gynecological check, updated
PAP test and to have a single partner). The second model tested
demonstrated that each of the four behaviors proposed as a factor, but
the results suggested other structures. This finding could be explained
by it being necessary to consider who participated in the behavior
and who decided it. Therefore, CC preventive behavior factor focuses
on behaviors in which the decision is primarily or only related with
females, and the condom use factor indicates a behavior in which
consensus is required between a woman and her partner.

Other explanations to account for the second consideration and
indirectly related to the previous consideration could be that the CC
preventive factor included behaviors that are not clearly associated
with sexual life, and thus, it is not necessary to have an active sexual
life. This is in contrast to the second factor where having sexual
intercourse is the principal focus. The association between HPV and
CC s one of the strongest described [13], but the relationship between
sexual behaviors and CC risk has not been previously recognized by
the women [35]. The use of a condom as CC preventive behavior was
described in only 5.6% of the women [32], and in a Chilean study [33],
only 27.6% of the women described sexual intercourse as a risk factor
of CC. Thus, these reasons could explain the way that the preventive
behaviors were grouped.

Related to factor loading of the items, there are only two items
(items 3D and 4D), which have values less than 0.3, that could indicate
that both items may be explained by the condom use factor rather
than the intention and perceived behavioral control factors. To the
best of our knowledge, there are no studies in which the results fit into
a bifactorial model for preventive behaviors and TBP. This may be due
to the focus of the research study on only one behavior and not as a
group. There are many diseases that can be prevented by practicing
some behavior, and the TPB is a solid theory that can help with its
understanding. Thus, the CPCC-16 could be considered an example
of how more than one behavior could be studied under a bifactorial
structure under this theory.

One limitation of this research is that the new questionnaire
did not include all of the CC preventive behaviors recognized in the
literature, so it could be useful to develop a new version by adding
these behaviors. However, it is important to consider that to include
other behaviors; the questionnaire could require that the age range
of the population be broader where the questionnaire will be used,
because preventive behaviors, such as HPV vaccination, are targeted
at a younger population where the decision does not often depend on
them alone.

Conclusion

The new questionnaire is a contribution to the measurement
of preventive behaviors in cervical cancer, enabling its use in
research and a clinical setting. The use of TPB as a framework of
this questionnaire and the structure shown by the questionnaire are
important contributions to advance the cervical cancer arena because
the new questionnaire will not only be useful to measure cervical
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cancer preventive behaviors as a whole but also identify the theory
constructs. To have a valid and reliable questionnaire that measures,
under a theory of behavior, more than one preventive behavior in
cervical cancer is an important advance because it fills a gap in clinical
and research area.
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Appendix 1

Instructions: The following phrases are some ideas about behaviors. Mark your level of agreement with a cross for each phrase. There are no right or
wrong answers, so if you are not sure about some questions or do not know an answer, feel free to answer with what you think.

1. How do you evaluate each of the following behaviors:

Very good | Good Bad Very Bad
LA Have a gynecological check (with a nurse midwife or gynecologist) annually
1.B Take the PAP test when appropriate.
1.C Have a single sexual partner (at the same time)
1.D Use condoms in (all) sexual relationships.

2. Most people who are important to me would agree to:

Strongly Agree| Agree | Disagree |Strongly Disagree

2.A Have a gynecological check (with a nurse midwife or gynecologist) every year
2.B Take the PAP test when appropriate.

2.C Have a single sexual partner (at the same time)

2.D Use condoms in (all) sexual relationships.

3.1am confident that I can:

Strongly Agree| Agree | Disagree |Strongly Disagree

3.A Have a gynecological check (with a nurse midwife or gynecologist) every year
3.B Take PAP when appropriate.

3.C Have a single sexual partner (at the same time)

3.D Use condoms in (all) sexual relationships.

4. In the future I want to:

Strongly Agree| Agree | Disagree |Strongly Disagree

4.A Have a gynecological check (with a nurse midwife or gynecologist) every year
4B Take PAP when appropriate.

4.C Have a single sexual partner (at the same time)

4.D Use condoms in (all) sexual relationships.
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