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ABSTRACT

Aim: The aim of this study was to examine predictors of human papillomavirus (HPV) vaccine uptake or intent among parents of
pre-adolescents and adolescents.
Methods: A cross-sectional descriptive study was conducted among parents of girls aged 9 to 18 years, visiting two primary care
clinics in central Texas from September to November 2015. Pearson’s product-moment correlation procedures and path analyses
based on Health Belief Model were performed.
Results: Path analysis showed that provider recommendation for HPV vaccination (β = 0.37; p < .001) and perceived HPV
vaccine harm (β = -0.48; p < .001) had statistically significant direct effects on HPV vaccine uptake or intent. The perceived
HPV vaccine effectiveness was directly influenced by HPV knowledge (β = 0.39; p < .001), empowerment in parent-provider
relationships (β = 0.30; p = .006) and parental college education (β = 0.23; p = .039).
Conclusions: Together with parental empowerment fostering an equal partnership with providers, targeted education to improve
parental HPV knowledge may convince them of the HPV vaccine effectiveness. This, in turn, may help them put the perceived
HPV vaccine harm in proper perspective and allow them to make informed decisions regarding the timely HPV vaccination of
their children. Because provider recommendation is one of the most important contributing factors for HPV vaccine uptake or
intent, parental education and recommendations from nurses will help reduce the knowledge gaps and empower parents to make
the timely decisions to vaccinate their children.
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1. INTRODUCTION
Human papillomavirus (HPV) infection and HPV-associated
cancers are highly preventable with timely vaccination. How-
ever, some 14 million new sexually-transmitted HPV in-
fections occur each year and the lifetime disease probabil-

ities are greater than 80% and 90% for women and men,
respectively.[1] Each year, approximately 31,000 new HPV-
associated cancers occur among 19,000 women and 12,000
men in the United States, including cervical, oropharyn-
geal, anal, vulvar, penile, vaginal and rectal cancers.[2] The
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Advisory Committee on Immunization Practices has recom-
mended a series of routine 3-dose HPV vaccinations at target
ages of 11 and 12 years for girls since 2007 and for boys
since 2011, although the vaccine may be given as early as 9
years of age.[3]

In 2014, the 9-valent HPV vaccine that adds five additional
HPV genotype coverage to the original four HPV genotypes
covered by the quadrivalent vaccine became available.[3] The
first indication listed in the current package insert for the 9-
valent vaccine is the prevention of “cervical, vulvar, vaginal
and anal cancer”.[4] Although HPV vaccination prior to sex-
ual acquisition of the virus is safe and effective in preventing
HPV-associated cancers, 3-dose vaccine completion rates
were only 39.7% for girls and 21.6% for boys in 2014.[5, 6] If
the HPV vaccination completion rates in the United States
were raised to 80% by 2020, some 53,000 cervical cancers
could be prevented later in life for girls younger than 12
years of age.[6]

Despite the safety and efficacy of HPV vaccines, barriers to
HPV vaccination include lack of parental awareness of vac-
cine benefits, perceived vaccine harm, concern of increased
sexually activity of their children and lack of provider rec-
ommendations.[7–9] Although Hispanics and African Amer-
icans have higher cervical cancer incidence and mortality,
HPV knowledge and vaccination rates are lower compared to
Caucasians.[2, 10] The low vaccination rates among minority
groups are attributable to decreased access and utilization of
health care, lack of insurance coverages, negative attitudes
toward HPV vaccines and a lower likelihood of receiving
provider recommendations.[11–13]

The combination of providers’ discussion with young women
and their recommendations for vaccination was associated
with 93-fold higher likelihood of starting HPV vaccination,
whereas strong recommendation alone was associated with
a 4-fold higher likelihood of vaccination compared to weak
recommendation.[14] Nevertheless, it was reported that only
64% of girls’ parents and 42% of boys’ parents received
recommendations for HPV vaccination.[15] Another study
reported that parents received weaker recommendations for
HPV vaccination compared with other routine vaccines.[16]

Among the studies of healthcare providers, the low rates
of their HPV vaccination recommendations were associated
with providers’ lack of knowledge, reluctance to discuss
sex-related health issues with parents of children who may
not be sexually active and providers’ lack of confidence in
their own ability to persuade parents to vaccinate.[8, 17, 18]

Less than half of the healthcare providers, including physi-
cians, nurses, nurse practitioners and nurse midwives, did
not know the recommended age for HPV vaccination or the

recommended dosing intervals.[19] Even though the primary
indication for HPV vaccination is cancer prevention, more
than half of family nurse practitioners did not know that
HPV vaccines also prevent anal, vaginal, vulvar, or oropha-
ryngeal cancers.[20] Another study reported that patients of
nurse practitioners or midwives were less likely to receive
the complete HPV vaccine series, compared with patients of
pediatricians or obstetricians.[21]

In the past, nurses have played a major role in improv-
ing childhood vaccinations against other infectious diseases
through nurse-administered programs or by influencing par-
ents.[22–24] Equipped with updated HPV-vaccine knowledge,
nurses can better educate and empower parents for timely
HPV vaccinations. Various educational strategies in health-
care practice or community settings have shown to be ef-
fective in improving parental HPV vaccine knowledge and
uptake.[25, 26] Although educating parents plays a key role
in their decision-making process, the impact of the parent-
provider relationship and strength of provider recommenda-
tion on HPV vaccination uptake or intent has not been fully
examined.[12]

Study aims

The aims of this study were to: (a) explore parental
knowledge, perceived HPV vaccine effectiveness and harm,
provider recommendation for HPV vaccine and the parent-
provider relationship; and (b) examine the predictors of HPV
vaccine uptake or intent among parents of pre-adolescent and
adolescent girls using path analysis.

Health Belief Model was used as a conceptual framework in
this study for constructing the initial model to explore the
various factors associated with parental decisions for hav-
ing their children vaccinated or intent to vaccinate. Health
Belief Model explains the various factors involved in pre-
ventive healthcare actions such as vaccinations.[27–29] Some
of the factors include the individual perceptions such as per-
ceived vaccine benefits, perceived vaccine harm as a barrier,
as well as perceived susceptibilities and severity of the dis-
eases. Other factors in this model include demographic and
socio-psychological factors of education or parent-provider
relationship, as well as providers’ recommendations repre-
senting cues for action.

2. METHODS

2.1 Design and participants

A cross-sectional descriptive study was conducted among
parents of girls aged 9 to 18 years from September to Novem-
ber 2015.
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2.2 Data collection tools
A study questionnaire included items from various published
studies and demographic variables. Question items assessed
parents’ awareness of HPV vaccines, HPV knowledge and
prior HPV vaccination recommendations by their children’s
primary care providers.[12, 13, 18] Parents were asked about
HPV vaccination history in a yes-no format; they were also
asked about their intent to have their daughters vaccinated
against HPV in the future on a 4-point response format rang-
ing from 1 (definitely will not) to 4 (definitely will).[30, 31]

Two items from the Caroline HPV Immunization Attitudes
and Beliefs Scale (CHIAS) asked whether HPV vaccination
is effective against cervical cancer and genital warts on a
4-point response format ranging from 1 (slightly effective)
to 4 (extremely effective).[30] Four items from CHIAS as-
sessed the potentially harmful effects of HPV vaccines, such
as vaccine side effects or the child becoming more sexually
active on a 4-point response format ranging from 1 (strongly
disagree) to 4 (strongly agree). Cronbach’s alphas were 0.61
for the effectiveness factor and 0.69 for the harm factor.[30]

The Kim Alliance Scale-R (KAS-R) was used to assess par-
ents’ perceptions of therapeutic alliances with their children’s
primary care providers on a 4-point response format rang-
ing from 1 (rarely) to 4 (always).[32] The 16-item KAS-R
consists of four subscales: Integration subscale focusing on
mutual respect, communication subscale assessing the qual-
ity of provider instructions, collaboration subscale evaluating
the quality of cooperation to reach the shared goals and em-
powerment subscale evaluating the parent as an equal partner
in the decision-making process. The internal consistency
reliabilities were reported with Cronbach’s alphas between
0.75 and 0.80 for the four subscales.

2.3 Data collection procedures
The study was reviewed and approved by the university in-
stitutional review board. Parents of girls aged 9 to 18 were
asked to participate in the study while in the waiting rooms
or examination rooms of two primary care clinics in central
Texas. They were reminded that their participation in the
study is entirely voluntary and they can withdraw from the
study any time without any penalty. A written documenta-
tion of consent was waived since this study involved minimal
risks to participants and completion of the questionnaire
indicated their consent to participate in the study.

2.4 Data analysis
Means, standard deviations, frequencies and percentages
were calculated to describe the demographic characteristics
and study variables. In this study, the dependent variable was
HPV vaccine uptake or intent, which was a combined result

of the items regarding past HPV vaccination history and fu-
ture intent to have their daughters vaccinated. A response of
“yes” to the past HPV vaccination history item and response
of “definitely will” for the future intent item were scored as
positive HPV vaccine uptake or intent. Pearson’s product-
moment correlation procedures were performed to explore
the relationships among the dependent variable and other
variables, including parental HPV awareness and knowledge,
perceived vaccine effectiveness and harm, report of provider
recommendation for HPV vaccination and quality of parent-
provider relationship, as well as demographic characteristics.

Path analyses using structural equation modeling with the ini-
tial model based on Health Belief Model were performed to
explore predictors of HPV vaccine uptake or intent. Because
of the small sample size, following goodness-of-fit indices
were used in evaluating the models: χ2/df < 2.0, comparative
fit index (CFI) > 0.90, root mean square error of approxima-
tion (RMSEA) < 0.100.[33] The best-fitting model with the
most parsimonious significant paths was chosen as the final
model. The SPSS version 22 and SPSS Amos version 23
statistical programs were used (IBM, Chicago, IL, USA). In
this study, the level of significance was set at p < .05.

3. RESULTS

3.1 Demographic characteristics
A total of 60 parents from two primary care clinics completed
the study questionnaire (see Table 1). The majority of parents
were Caucasians (66.7%) and college-educated (58.3%). The
mean ages of the parents and daughters were 41 and 13 years,
respectively. The average duration of parent-provider rela-
tionship was 8.3 years, but only 63.3% of parents reported
receiving recommendations for HPV vaccination from the
providers. Although most of the parents were aware of HPV
(95%), only 45% of parents had vaccinated their daughters
previously or would definitely vaccinate.

3.2 Knowledge, vaccine effectiveness/harm and parent-
provider relationship

Most of the parents demonstrated good HPV knowledge by
correctly identifying HPV-associated genital warts and cer-
vical cancer (71.7% and 80%, respectively). Also, 70% of
parents understood that HPV infections could present without
any symptoms. The mean score for perceived HPV vaccine
effectiveness was 2.4 (SD ± 0.8), which is between “moder-
ately effective” and “very effective”. The mean score for per-
ceived HPV vaccine harm was 2.2 (SD ± 0.6), which is close
to “somewhat disagree”. The parent-provider relationship
as measured by KAS-R was very good, with mean subscale
scores ranging from 3.72 to 3.80. Among the subscales, the
mean score for empowerment subscale was 3.72 with a range
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of 2.5 to 4.0, indicating high levels of parents perceiving
themselves as equal partners in the decision-making process.

Table 1. Demographic characteristics (N = 60)
 

 

Variables n (%) 

Parent’s age, mean (year), range   41 (28-61) 

Parental gender 
  Female 
  Male 

 
57 (95) 
3 (5.0) 

Ethnicity  
  White (Non-Hispanic) 
  Black 
  Hispanic 
  Asian/Pacific Islanders 
  Other 

 
40 (66.7) 
2 (3.3) 
10 (16.7) 
6 (10.0) 
2 (3.3) 

Parent’s education 
  High school or less 
  Some college 
  College graduate 

 
6 (10.0) 
19 (31.7) 
35 (58.3) 

Daughter’s age, mean (year), range 13 (9-19) 

Daughter’s primary care provider 
  Medical doctor 
  Nurse practitioner 
  Physician’s assistant 

 
57 (95.0) 
2 (3.3) 
1 (1.7) 

Duration with primary care provider, year (range) 8.3 (1-18) 

Provider recommendation for HPV vaccination  38 (63.3) 

HPV awareness 57 (95.0) 

Daughter vaccinated previously 22 (36.7) 

Likelihood of HPV vaccination* 
  Definitely will not 
  Probably will not 
  Probably will 
  Definitely will  

 
6 (10.0) 
17 (28.3) 
10 (16.7) 
5 (8.3) 

 Note. *Among the unvaccinated. Values are expressed as n (%) unless otherwise 
 indicated. Percentage may not add up to 100% because of missing data or rounding.   

 

3.3 Correlations
Table 2 shows the results of bivariate Pearson’s correlations
among various variables. HPV vaccine uptake or intent had
positive correlations with perceived HPV vaccine effective-
ness (r = 0.35; p = .002) and provider recommendation for
HPV vaccination (r = 0.39; p = .001), whereas it had a
negative correlation with perceived HPV vaccine harm (r =
-0.41; p < .001). Perceived HPV vaccine effectiveness had a
negative correlation with perceived HPV vaccine harm (r =

-0.42; p < .001), while it had a positive correlation with HPV
knowledge (r = 0.37; p = .001). There was also a negative
correlation between perceived HPV vaccine harm and HPV
knowledge (r = -0.22; p = .035).

3.4 Predictors of HPV vaccine uptake or intent
Figure 1 shows the initial model based on Health Belief
Model. Model fit statistics showed this initial model did not
meet the criteria for goodness of fit (χ2 = 78.5, df = 35, p
< .001, χ2/df = 2.24; CFI = 0.778; RMSEA = 0.145 with
90% Confidence Interval [CI], 0.102-0.188). Because of
the poorly fitting initial model, an alternate model satisfying
the criteria of goodness of fit was sought with statistically
significant paths among the factors.

The final model with satisfactory goodness-of-fit indices is
shown in Figure 2 (χ2 = 58.3, df = 39, p = .024, χ2/df =
1.496; CFI = 0.901; RMSEA = 0.092 with 90% CI, 0.034-
0.138). First, the paths showed that provider recommenda-
tion for HPV vaccination (β = 0.37; p < .001) and perceived
HPV vaccine harm (β = -0.48; p < .001) had statistically
significant direct effects on HPV vaccine uptake or intent.
The combination of provider recommendation for HPV vac-
cination, perceived HPV vaccine harm and demographic
variables explained 41% of the variance in HPV vaccine up-
take or intent (R2 = 0.41). Second, the paths also showed that
perceived HPV vaccine effectiveness did not have a direct
effect on HPV vaccine uptake or intent. However, it had a sta-
tistically significant direct effect on perceived HPV vaccine
harm (β = -0.56; p < .001). The combinations of perceived
HPV vaccine effectiveness and demographic variables ex-
plained 32% of the variance in perceived HPV vaccine harm
(R2 = 0.32). Third, the perceived HPV vaccine effectiveness
was directly influenced by HPV knowledge (β = 0.39; p <
.001), empowerment in parent-provider relationships (β =
0.30; p = .006), and parental college education (β = 0.23; p =
.039). The combinations of these and demographic variables
explained 29% of the variance in perceived HPV vaccine
effectiveness (R2 = 0.29). Table 3 presents the standardized
regression coefficients estimates for the final model.

Table 2. Correlations among variables (N = 60)
 

 

 HPV vaccine uptake or intent 
Perceived HPV vaccine 
effectiveness 

Perceived HPV vaccine 
harm 

Perceived HPV vaccine effectiveness 0.35** - - 

Perceived HPV vaccine harm  -0.41*** -0.42*** - 

HPV knowledge 0.13 0.37** -0.22* 

HPV awareness 0.20 0.10 -0.13 

Provider recommendation   
Empowerment  
College education 

0.39** 
0.11 
-0.09 

0.17 
0.21 
0.22 

-0.09 
-0.14 
-0.15 

 Note. * p < .05; ** p < .01; *** p < .001 by Pearson’s correlations. HPV: Human papillomavirus. 
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Figure 1. Initial model for HPV vaccine uptake or intent
Note. *p < .05; **p < .01; ***p < .001; Model fit statistics: χ2 = 78.5, df = 35, p < .001, χ2/df = 2.24; Comparative fit index (CFI) =
0.778; root mean square error of approximation (RMSEA) = 0.145 (90% Confidence Interval [CI], 0.102-0.188). Solid path arrows
represent statistically significant paths; dotted path arrows represent non-significant paths.

Figure 2. Final model for HPV vaccine uptake or intent
Note. *p < .05; **p < .01; ***p < .001; Final model fit statistics: χ2 = 58.3, df = 39, p = .024, χ2/df = 1.496; Comparative fit index
(CFI) = 0.901; root mean square error of approximation (RMSEA) = 0.092 (90% confidence interval [CI], 0.034-0.138). Solid path
arrows represent statistically significant paths.

Table 3. Standardized regression coefficients estimate for the final model
 

 

Path Coefficient estimate (β) p value 

Perceived HPV vaccine effectiveness  Empowerment 0.30 .006** 

Perceived HPV vaccine effectiveness  HPV knowledge 
Perceived HPV vaccine effectiveness  College education 

0.39 
0.23 

< .001*** 
.039* 

Perceived HPV vaccine harm  Perceived HPV vaccine effectiveness -0.56 < .001*** 

HPV vaccine uptake or intent  Perceived HPV vaccine harm 
HPV vaccine uptake or intent  Provider recommendation  

-0.48 
0.37 

< .001*** 
< .001*** 

 Note. * p < .05; ** p < .01; *** p < .001. 

 

4. DISCUSSION

Path analysis was used in this study to examine predictors
of HPV vaccine uptake or intent among parents of pre-
adolescent and adolescent girls. This allowed a diagrammatic

representation of the relationships among multiple variables
with direct and indirect effects on HPV vaccine uptake or
intent. The final model showed that provider recommenda-
tion had a significant direct effect on HPV vaccine uptake or
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intent. In contrast, parental empowerment, HPV knowledge
and their college educational level had indirect effects on
HPV vaccine uptake or intent.

Although provider recommendation had a significant direct
effect on HPV vaccine uptake or intent, only 63.3% of par-
ents reported that they had received provider recommen-
dations, which is a major impediment to achieving high
HPV vaccination rates. For HPV vaccine recommendation
to parents, one useful communication strategy for healthcare
providers is to focus on the cancer-preventive effects of HPV
vaccination rather than the future sexual activities of their
prepubescent children.[15, 18] It is important to note that the
first listed indication in the package insert of the 9-valent
HPV vaccine is the prevention of cancers.[4] Other poten-
tial strategy for maximizing HPV vaccination may include
mandatory HPV vaccinations for school entry, which will
ensure timely vaccination of most children and minimize
the morbidity and mortality associated with the preventable
HPV-associated cancers.[34]

In this study, parental HPV knowledge and empowerment
had positive direct effects on parental perception of HPV
vaccine effectiveness. Together with parental empowerment
fostering an equal partnership with providers, targeted educa-
tion to improve parental HPV knowledge may convince them
of the HPV vaccine effectiveness. This, in turn, may help
them put the perceived HPV vaccine harm in proper perspec-
tive and allow them to make informed decisions regarding
the timely HPV vaccination of their children.[16, 35]

It was an interesting finding that perceived HPV vaccine
effectiveness did not have a direct effect on HPV vaccine
uptake or intent according to the path analysis. It is plausi-
ble that parents are more influenced by the misperception
of harm from HPV vaccination than by long-term benefits.
These parental misperceptions of HPV vaccination are con-
sistent with previous study findings on barriers to HPV vacci-
nation, such as parental knowledge gaps and fear of increased
sexual activity following vaccination.[7]

Limitations
There are certain limitations to this study. First, the predic-
tors for HPV vaccine uptake or intent should not be taken

as cause-and-effect relationships, because this was not a ran-
domized interventional study. Second, the small sample size
of this study may not have sufficient power to detect other
paths with small effect sizes. Third, this study was conducted
in a single geographic location, which may limit generaliz-
ability of the study findings. Fourth, the study findings may
not apply to parents of boys, because only parents of preado-
lescent and adolescent girls were studied. Finally, the study
questionnaire assessing parental knowledge and perceived
HPV vaccine effectiveness did not include items regarding
various HPV-associated cancers oropharyngeal, anal, vulvar,
penile, vaginal and rectal cancers. Future studies need to
include parents of both genders, as well as question items
that assess parents’ knowledge regarding all HPV-associated
cancers.

5. CONCLUSIONS

The current HPV vaccination rates among preadolescents and
adolescents are suboptimal despite the guideline recommen-
dations. Once young people get infected with HPV through
sexual activities, the vaccine is no longer effective in prevent-
ing HPV-associated cancers such as cervical, oropharyngeal,
anal, vulvar, penile, vaginal and rectal cancers. Optimal vac-
cination of children at the recommended age of 11-12 years
will markedly reduce the burden of these cancers later in
their lives. Since the nursing profession had made major con-
tributions toward successful vaccinations that have resulted
in near-elimination of many serious childhood infections in
the past, the nurses can again play significant roles in maxi-
mizing timely HPV vaccinations. Recommendations related
to HPV vaccination are changing rapidly, so it is critical for
nurses to keep up with the most updated evidence and adhere
to the current guideline recommendations. Because provider
recommendation is one of the most important contributing
factors for HPV vaccine uptake or intent, parental educa-
tion and recommendations from nurses will help reduce the
knowledge gaps and empower parents to make the timely
decisions to vaccinate their children.
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