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Abstract

Background and Purpose—Human papillomavirus (HPV) vaccine was approved for girls
aged 9-24 years in 2006 to prevent HPV infection and cervical cancer. The Parental Human
Papillomavirus Survey (PHPVS) was framed on theoretical constructs of the health belief model
(HBM) and developed to survey parents regarding their HPV knowledge, attitudes, and intent to
vaccinate.

Methods—We evaluated the psychometric properties of the PHPVS using classical item analysis
and exploratory factor analysis (EFA) among a sample of 200 parents/caregivers.

Results—The EFA yielded a 4-factor unidimensional model that explained between 62% and
68% of the total variance depending on the extraction method used. The estimated Cronbach’s
alpha for the PHPVS was .96.

Conclusions—The PHPVS is a reliable measure of HPV knowledge, attitudes, and intent to
vaccinate.

Keywords
HPV vaccines; health surveys; health care disparities; pediatrics; adolescents; Parents

Human papillomavirus (HPV) infection is etiologically linked to cancers of the cervix, anus,
oropharynx, penis, vagina, and vulva (Parkin & Bray, 2006). The HPV vaccine is a health
care breakthrough and an essential element of health promation in pediatric and adolescent
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health care for boys and girls (Chaturvedi, 2010). The Centers for Disease Control and
Prevention (CDC) and the Advisory Committee on Immunization Practices (ACIP)
recommends vaccinating girls and boys from the age of 9 to 26 years (CDC, 2010). To
eliminate HPV-related cancers through HPV vaccination, it is essential to recognize the
factors involved in parents’ decision whether to permit their children to get the HPV vaccine
(Harper et al., 2006). Indeed, the prevalence of HPV infection and cervical cancer rates
continue to increase in African American and Latina women (Kobetz et al., 2010). So, the
primary author sought to develop a theory-based survey that was short and simple to use
with items that could identify intervention points to address HPV vaccination in populations
of children and adolescents with low vaccine rates and those experiencing health disparities.

The purpose of this article is to describe the development and results of the psychometric
evaluation of the Parental HPV Survey (PHPVS). The PHPVS was developed in 2007 in
response to the debut of the HPV vaccine and the controversy that followed. During the
spring of 2007, nurses and other health care providers discussed with policy makers and
public health officials which parents would or would not vaccinate their child or adolescent
with the HPV vaccine. The PHPVS was developed and then psychometrically tested so
researchers would have an instrument to use in health promotion research. The PHPVS
instrument can assist health promotion researchers to explore and describe parental
perceptions of HPV infection and vaccination by measuring the perceived severity of HPV
infection, parental perceived vulnerability of their child to HPV infection, the perceived
benefits of HPV vaccination, and the subsequent barriers to vaccinating their child with the
HPV vaccine.

SCOPE OF MEASUREMENT

This survey development was rooted in the construct of primary prevention from Neuman’s
Systems Model (NSM) and then developed after further literature review on social
psychology theory and the health belief model (HBM; Neuman, 1990, 1996; Rosenstock,
1975; Rosenstock, Strecher, & Becker, 1988). By using this theory, the PHPVS could be
used to collect descriptive data to develop primary prevention interventions to reduce HPV-
related cancers in populations experiencing health disparities and to begin to use the PHPVS
in primary care to elicit parental attitudes and knowledge about HPV and the HPV vaccine.

BACKGROUND AND CONCEPTUAL FRAMEWORK

A Healthcare Breakthrough and a Controversy

Current research findings indicate that parents and caregivers of elementary and middle
school children are often misinformed and subsequently filled with anxiety, mistrust, and
doubt about reproductive health issues, such as HPV vaccination (Foster, 2007; Moseley,
Freed, Bullard, & Goold, 2007; Shafii, Stovel, Davis, & Holmes, 2004). Current research
data on parental acceptance of the HPV vaccine are consistent with previous research on
acceptability of the herpes simplex virus (HSV) vaccination, reproductive health education,
oral contraceptives, and information on sexually transmitted infections (STIs); parents are
fearful that these types of health care innovations can lead to promiscuity (Eisenberg,
Bearinger, Sieving, Swain, & Resnick, 2004; Hofferth, Kahn, & Baldwin, 1987; Zimet et al.,
1997; Zimet, Kee, Winston, Perkins, & Maharry, 2001). The controversy of vaccinating
children and adolescents with the HPV vaccine persisted in 2006 because of concerns that it
would lead to behavioral disinhibition by encouraging adolescent sexual promiscuity, sexual
irresponsibility, or early sexual activity (Hofferth et al., 1987; O’Sullivan, Meyer-Balhburg,
& Watkins, 2000). This was supported during 2006 and 2007 by long-standing parental
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concern that media exposure and discussion of sexually related topics will increase the
likelihood that their children will become sexually active (Hofferth et al., 1987).

Initial surveys conducted prior to the introduction of the HPV vaccine with the general
public examined general vaccination patterns and only included a single or 2—-3 items on
HPV vaccination; results implied that parents may not vaccinate against HPV for religious
or moral reasons (Dempsey, Zimet, Davis, & Koutsky, 2006). Although religious and moral
reasons for not vaccinating children have been an ongoing challenge for nursing and health
care professionals, it is important that nursing professionals recognize this possible
controversy and give parents balanced and complete information about this vaccine
(Thomas, 2008). To this end, the PHPVS was developed to assist the provision of accurate
information in the context of what parents or caregivers may or may not understand about
HPV-related cancers and the HPV vaccine. The PHPVS differs from earlier surveys because
it includes items such as self-reported religious affiliation and specific items framed on
theoretical constructs, unlike any survey on HPV vaccination had done previously.
Accordingly, the use of the PHPVS could help both researchers and clinicians examine
parental attitudes and knowledge. Parental attitudes and knowledge about vaccination is
essential to develop culturally specific interventions to address misinformed parents and
adolescents who are at increased risk for HPV infection (McKee & Karasz, 2006).

The Theoretical Framework

The theoretical framework guiding this work was selected because it was developed to study
behaviors related to vaccination and other primary prevention behaviors. The HBM
identifies determinants of health-related behavior for a specific health behavior, such as
vaccinating a child. In addition, the HBM postulates four factors that account for health-
related behavior: perceived vulnerability to a threat (like HPV infection), perceived severity
of HPV infection or consequences of not being vaccinated, perceived benefits of being
vaccinated, and perceived barriers to being vaccinated (Figure 1; Rosenstock et al., 1988).

Psychometric Properties of Health Belief Model Related Measures

The HBM-related measures are prolific throughout the health promotion literature (Harrison,
Mullen, & Green, 1992). Some studies have evaluated the psychometric properties of HBM-
related measures associated with HPV vaccination and screening (Fernandez et al., 2009;
Gerend & Shepherd, 2012; Guvenc, Akyuz, & Acikel, 2011; Kahn et al., 2008; Marlow,
Waller, Evans, & Wardle, 2009; McRee, Brewer, Reiter, Gottlieb, & Smith, 2010; Zimet et
al., 2005). A few of these studies have used either exploratory or confirmatory factor
analyses to evaluate the factor structures underlying HBM in this context (Gerend &
Shepherd, 2012; Guvenc et al., 2011; Kahn et al., 2008; Marlow et al., 2009; McRee et al.,
2010). The subscale reliabilities for these studies vary considerably. Cronbach’s alpha (a)
ranged from .55 in Marlow et al. (2009) to .96 in Kahn et al. (2008). Most studies retained
between 4 and 5 factors; however, one study (Kahn et al., 2008) yielded a 10 factor
structure.

The Need for a Parental Survey

Public debate continues among parents of all backgrounds because of the high cost of the
HPV vaccine and fears that the HPV vaccine provides tacit permission for children to
engage in sexual activity. The impetus for the PHPVS’ development and use in descriptive
research was generated by the disproportionately higher rates of HPV-related cancers,
including cervical cancer, and the dearth of information on parental knowledge, attitudes,
beliefs, perceived vulnerability, perceived severity, perceived benefits, and perceived
barriers for vaccinating their children with the HPV vaccine.
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PROCEDURES FOR INSTRUMENT DEVELOPMENT

The development of the parental HPV survey was completed in several steps. In the spring
of 2007, an intensive literature search was completed, including review of other types of
general vaccine surveys and surveys with items about HPV vaccination. Drafts of the
PHPVS were then reviewed and critiqued by parents and providers. Further evaluation and
literature review then led to refinement of survey items, and these survey items were revised
to reflect the constructs of the HBM. This borrowing of theories proved to be essential to
lending clarity to the PHPVS’ development and applicability to nursing research (Villarruel,
Bishop, Simpson, Jemmott, & Fawcett, 2001).

The 2008 versions of the PHPVS items were organized by HBM theoretical constructs into
subscales: perceived vulnerability, perceived severity, perceived benefits, and perceived
barriers with items that addressed knowledge, attitudes, beliefs, and intent to vaccinate. The
results of further pilot testing demonstrated that some items were redundant, and several
experts encouraged the addition of negative items to test for validity. As a result, some items
were deleted, and several false statements were included. This process took more than 10
months. Although at times challenging, this process was important because the process led
to the development of an instrument that was (a) theoretically framed; (b) could be used for
quantitative research; (c) was simply enough to be translated to other languages as needed,;
(d) was brief and concise as to be “parent friendly”; and (e) could be implemented in
primary care settings to inform health care providers about individual parent knowledge and
attitudes about HPV vaccination. In 2009, PHPVS items were then organized into the final
survey format described in the following texts.

DESCRIPTION OF THE INSTRUMENT

The PHPVS contains 28 survey items to describe parental beliefs and attitudes about the
HPV vaccine and vaccinations in general, parental decision making and intentions, and the
acceptability of vaccinating their child for HPV, along with experiential factors such as
whether or not the parent knows someone who has been diagnosed with a sexually
transmitted disease. All survey items and their correlated theoretical concepts have
demonstrated intent to vaccinate in other studies (Zimet et al., 1997). General questions
about personal characteristics, such as age and gender, were placed at the beginning of the
survey. Questions that were more sensitive—such as household income, educational level,
and marital status—were placed at the end of the survey and included a “refuse to answer”
option.

ADMINISTRATION OF THE INSTRUMENT

The ethical considerations of all aforementioned research projects were addressed and
approved prior to data collection by ethics committees from university and county school
boards. After community engagement was initiated, the PHPVS survey in English was used
to survey 200 parents or caregivers attending elementary and middle school parent-teacher
meetings in the Southeastern United States. At a parent-teacher school meeting, study
personnel were introduced and the research study was explained. A letter of explanation was
given to parents or caregivers of children aged 9-13 years of age. The content of the letter
explained that all results would be reported anonymously and in group format. Parents and
caregivers of children aged 9-13 years who spoke and read English (met inclusion criteria)
were then invited to complete the anonymous survey. In addition, privacy for each
participant was maintained by providing a separate area to complete the survey with
returned surveys considered implied consent. As the parent or caregiver turned in the survey,
they received a gift certificate from a local grocery store chain.
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OF THE INSTRUMENT

A five-choice Likert scale response was provided for parents. Parents responded by circling
1 = disagree, 2 = dlightly disagree, 3 = unsure, 4 = dlightly agree, and 5 = agree.
Throughout all survey development, scoring was cumulative with higher scores indicating
greater knowledge and greater intent to vaccinate their child and complete the HPV
vaccination series.

The samples used for developing and initial piloting of the PHPV'S were relatively small
and, for this statistical evaluation, we chose to evaluate surveys completed by parents with
children attending elementary and middle schools in the Southeastern United States (n
=200). Participants included any parent or caregiver with a daughter aged 9-13 years of age.
The parent/caregiver completing the survey was required to be 18 years of age and able to
understand English.

We evaluated the psychometric properties of the PHPVS using classical item analysis and
exploratory factor analysis (EFA) among a sample of 200 parents/caregivers. Using classical
item analysis, we evaluated the item level statistics/functioning including scale reliability
(Cronbach’s alpha), interitem correlations, and standard errors. An EFA was conducted to
identify general or latent variables. The EFA identifies the factor structure for a given set of
variables through determining the number of factors and the pattern of factor loadings
(Stapleton, 1997; Yanai & Ichikawa, 2006). This method allows the researcher to identify
the minimal number of dimensions necessary to delineate relationships among the variables.

Factor analysis was performed using the principal axis factor extraction method, which
focuses on the shared (common) variance within the 28 items. Oblique rotation (8 = 0) was
used because it was expected that the resulting factors would be correlated. The Kaiser—
Meyer—Olkin (KMO) measure of adequacy was calculated to evaluate sampling adequacy.
Bartlett’s test of sphericity was performed to assure that the items included in the factor
analysis were related and not independent (i.e., factor analysis was appropriate; Field, 2009;
Tabachnick & Fidell, 2007).

The following three methods were used to determine the optimal number of factors to retain:
number of eigenvalues greater than 1, Velicer’s minimum average partial (MAP) test, and
the parallel analysis approach (O’Connor, 2000). Because each extraction method has
inherent limitations, it is prudent to compare results (Zwick & Velicer, 1986).

to Reliability and Validity Assessments

Item- and subscale-level Cronbach’s alpha and interitem correlations were calculated as
measures of reliability. Factor analysis and reliability statistics were performed on the entire
instrument of 28 items as well as on each of the four theory-derived subscales. Tests for
external validity were precluded by the lack of similar measures. All statistical analyses
were performed using SPSS (v19.0.0.1, IBM Company, 2010).

The factor analysis yielded a four-factor model that explained between 62% and 68% of the
total variance depending on the extraction method used. The observed factor structure of the
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28 items appears to be consistent with that of similar HBM studies in this context (Gerend &
Shepherd, 2012; Guvenc et al., 2011; Marlow et al., 2009; McRee et al., 2010). Each
extraction method yielded very similar results. As seen in Table 1, MAP analysis indicated
three components, parallel analysis indicated four factors, and four of the initial eigenvalues
were greater than 1.

Additional analyses suggest the models are a good fit. Sample size was more than adequate
(KMO > .9), and the extracted factors are related to each other such that factor analysis was
appropriate (Bartlett’s test of sphericity was significant, p < .05; Table 1). Item-level
examination (Table 2) indicates that three items had low communality (<.4; Q9, Q12, Q4),
and four items, if removed, increased Cronbach’s alpha (Q4, Q7, Q26, Q27). The pattern
matrix (factor loadings) from the oblique rotation show that most items load onto Factor 1 or
Factor 4 with only some of the items also loading onto Factors 2 and 3. Thus, the extracted
factors do not explicitly represent the four subscales caused by their intercorrelations. Factor
1 was highly correlated with Factor 4 and Factor 3 (Table 3). Factor 2 was not highly
correlated with any other factors and only had three items which had loadings greater than .
4, two of which (Q7 and Q26) had low communality.

Separate factor analysis and reliability statistics for each of the four theoretical subscales
revealed that each had good reliability (Cronbach’s alpha > .8), moderate interitem
correlations (average interitem correlation > .4), and mostly consisted of a single underlying
factor (Table 4). The last two subscales, perceived benefits and perceived barriers, had up to
two additional eigenvalues greater than 1 primarily because of items Q4, Q7 (benefits) and
Q26, Q27 (barriers), which have already been described as having low communality and
loading onto Factors 2 or 3 separate from most other items in the instrument. Overall, these
results support acceptable reliability and internal consistency of the PHPVS for parents of
girls.

DISCUSSION

Data obtained from classical item analysis and EFA provide evidence that the PHPVS is a
reliable measure of HPV knowledge, attitudes, and intent to vaccinate in parents of girls.
This study also provides evidence that the PHPVS may be a valid measure of four
unidimensional constructs (perceived severity, perceived vulnerability, perceived benefits,
and perceived barriers) associated with a desired health behavior such as HPV vaccination.
The findings from this analysis support the internal consistency, internal validity, and
reliability of the PHPVS. Further, the psychometric testing also provides an analysis of the
items included in the four subscales. Analysis of survey items is important to intervention
development because each subscale correlates with a theoretical construct of the HBM.
Findings from an examination of survey responses in each subscale can then guide
researchers to specific points of intervention to increase HPV vaccination knowledge for
parents and identity barriers to HPV vaccination.

An example of this application would be the use of responses to items assessing perceived
barriers from parents experiencing health disparities. These responses would or could be
used to address parents’ perceived and actual barriers to HPV vaccination for their children.
Once identified, the barriers can be addressed or removed using interventions built on data
from a validated instrument that is theoretically based. The identified outcome would
hypothetically be the increase in HPV vaccination rates among the children or adolescents of
these parents who are experiencing health disparities. The PHPVS’ basis on HBM
theoretical constructs allows for the provision of empirical evidence to support health
promotion research and subsequent interventions. This contribution of the PHPVS is
important because HPV vaccination is essential to maintaining the normal line of defense as
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a protective buffer against the stressors of chronic disease such as HPV-related cancers,
which are increasing in African American and Latina populations (Fawcett & Gigliotti,
2001; Kobetz et al., 2010).

An additional example for the use of PHPVS data would be to understand parents’ perceived
severity of HPV-related cancer. Correlational data between item responses on the PHPVS’
Perceived Severity subscale and demographic items can then help identify populations who
might benefit from cancer prevention education the most—and more specifically education
about prevention of HPV transmission through vaccination. Because there are no similar
instruments available, external validity must be addressed in the future with additional
studies.

In 2010, the HPV vaccine was approved for boys and the PHPVS was then adapted for use
in parents with boys by substituting the word daughter for son. Because this time, the
PHPVS has been used in research studies by parents of both girls and boys. It is hoped that
the PHPVS—a psychometrically evaluated survey that is theoretically based, concise, and
simple to use with parents and caregivers—can also be used to address HPV vaccination in
other populations of children and adolescents with low vaccination rates. Nurse researchers,
as well as clinicians, now have an instrument for use in health promotion research to provide
insights into educational gaps in knowledge, points for intervention development, and future
areas for nursing research.

In primary care settings, nurses can use this survey to rapidly evaluate parental knowledge
about HPV infection, transmission, and vaccination. When using the PHPVS in a clinical
setting, the 5-point Likert scale may be exchanged for a dichotomous Yes—No scale in which
Yes =5 and No = 0. When using either response scale, the nurse should equate a higher
score, totaling to 100 or more, to indicate a high level of knowledge and understanding.
Likewise, a score lower than 25 would imply little or no understanding, and scores between
26 and 100 would indicate opportunities and areas for further education and guidance. The
nurse in a primary care practice can easily identify these specific opportunities for education
by noting which section of the PHPVS has the lower scores. The nurse in clinical practice
can then modify education or refine specific clinic protocols to increase HPV vaccination.
Furthermore, it is possible that the use of the PHPVS in nursing research can inform nursing
practice and impact health policy while guiding the development and evaluation of
culturally specific interventions, educational programs, and research as other tools have
done. Nurse researchers and practicing nurses now have a survey they can use to evaluate
parents’ perceived vulnerability, perceived severity, perceived benefits, and perceived
barriers to vaccinating their children with the HPV vaccine. In addition, the use of the
PHPVS could provide nurses and nurse practitioners in primary care clinics important
screening information to educate parents and evaluate parents’ readiness to consent for the
initiation of their child’s HPV vaccine series.

LIMITATIONS

There was no external survey to validate against because this was the first survey developed
of its kind in 2007, but, using a convergent and discriminate validation approach, we feel the
tool is acceptable (Campbell & Fiske, 1959; Waltz, Strickland, & Lenz, 2005). Because of
the specific nature of the current descriptive research and use of the survey, test—retest
reliability is not applicable at this time.
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CONCLUSIONS

Parents with elementary and middle school children are aware of many mandatory vaccines
that protect their children from disease, such as the hepatitis B vaccine and polio vaccine,
and the HPV vaccine has recently come on the scene as a recommended vaccine for cancer
prevention. The PHPVS pilots have yielded information about the understandability, health
literacy, and social acceptability of a survey that can be exported for use in larger
community-based intervention studies and in health care settings.
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Correlations and Cronbach’s Alphas of the Four PHPVS Factors

Factor 1 2 3 4
(1) Perceived Vulnerability .80

(2) Perceived Severity 24 .89

(3) Perceived Benefits 33 15 .85

(4) Perceived Barriers 60 .13 .34 .92

Note. Cronbach’s alpha for each factor is along the diagonal. PHPVS = Parental Human Papillomavirus Vaccine Survey.

J Nurs Meas. Author manuscript; available in PMC 2014 March 13.

Table 3

Page 15



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Thomas et al.

Table 4

Convergent Validity: Internal Consistency Statistics for Each of the Four Subscales

Perceived Perceived Perceived Perceived
Vulnerability Severity Benefits Barriers
Number of Items 5 6 8 9
Number of Subjects with Complete Data 167 166 183 169
Reliability
Cronbach’s alpha (a) .80 .89 .85 .92
Average inter-item correlation 44 .56 41 .53
Range of inter-item correlations .27-.63 41-76 .04-.89 14-91
a increase if item deleted .80 (Q9) .89 (Q15) .88 (Q4) .93 (Q26)
.86 (Q7) .93 (Q27)
Factor Analysis
Number of eigenvalues >1 1 1 3 2
% variance explained by 1st factor 45.49% 57.48% 47.07% 58.90%
Number of components indicated by MAP test 1 1 1 1
Number of factors indicated by PA 1 1 3 2
KMO Measure of Sampling Adequacy .75 .88 .82 .88
Bartlett’s Test of Sphericity x?=268.60, x2=529.00, x*>=881.84, x?=1304.65,
df = 10, df=15, df = 28, df = 36,
p<.001 p<.001 p<.001 p<.001
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