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Abstract
Background—Despite recommendations in the U.S. for routine HPV vaccination of adolescent
girls since 2006, rates of vaccination continue to be low.

Purpose—This study reports vaccination uptake, factors associated with vaccine uptake and
reasons for non-vaccination within a national sample of adolescent females during 2010.

Methods—Using a computer administered survey of a national sample of 501 mothers of
daughters 14-17 years old we assessed maternal reports of HPV vaccination as well as socio-
demographical factors, maternal HPV exposures and reasons chosen for non-vaccination.

Results—Reported HPV vaccination rates were slightly over 50% (51.1%), with 38.3%
reporting completion of all 3 doses. Socioeconomic and demographic factors were not associated
with vaccination initiation; however, Blacks and Hispanics were less likely to complete
vaccination. The most common reasons for non-vaccination were concerns about vaccine safety,
danger to daughter, and provider non-recommendation.

Conclusions—Relatively poor HPV vaccine initiation and only modest 3-dose completion
continues to be a major public health concern that requires continued efforts to address identified
predictors and reasons for non-vaccination.
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Introduction
Human papillomavirus (HPV) vaccination can lead to substantial reductions in the incidence
of HPV infection and HPV-related diseases, including anogenital cancers and genital warts
[1]. The introduction and licensing of the quadrivalent HPV vaccine in 2006 and the
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subsequent licensing of the bivalent vaccine in 2008 created opportunities to counter the
existing HPV disease burden [1,2]. Given the high rates of HPV infection that occur shortly
after the initiation of sex and the vaccine's ability to prevent infection only prior to exposure,
HPV vaccination has been particularly targeted to young adolescents [3,4]. Routine
vaccination with either the bivalent or quadrivalent vaccine has been recommended by the
Centers for Disease Control and Prevention's (CDC's) Advisory Committee for
Immunization Practices (ACIP) for adolescent females ages 11-12, with catch-up
vaccination for young women 13-26 years of age. However, four years post vaccination
licensure, at least half of the target population of adolescent females had not initiated HPV
vaccination [5,6].

Various studies have assessed predictors of HPV vaccination initiation and completion. The
CDC reported most recently that poverty was not a factor in HPV vaccination initiation. On
the other hand, poverty status and minority group membership were found to be associated
with lower HPV vaccine completion rates [5,6]. Other studies have shown conflicting results
for the significance of socio-demographic factors in HPV vaccination initiation (e.g.,
parental education level, income level, insurance status) [7-11]. Other factors that have been
evaluated as predictors of vaccine acceptance, include maternal attitudes, such as:
knowledge of HPV, perception of daughter's risk for HPV acquisition, belief in vaccination
benefits, degree of concern about vaccine side effects, child's age, social influences, concern
regarding post-vaccination sexual disinhibition, physician's recommendation, and parent's
personal exposure to HPV infection [7,9-14].

In light of the morbidity and mortality associated with HPV disease as well as the
disproportionately high HPV disease burden in minority and uninsured women within the
United States, it is pivotal that we continue to evaluate factors related to HPV vaccine
initiation and completion. Understanding the current trends of vaccination and continuing to
re-evaluate predictors of vaccination and non-vaccination allows for the development of
more effective strategies designed to increase rates of HPV vaccination and reduce future
health disparities.

Objective
In 2010 we conducted a survey with a national U.S. sample of mother-daughter pairs to
assess the following aims: (1) number of HPV vaccination doses received (0, 1, 2, or 3) by
each daughter in middle to late high school, age of 14-17 years, (2) to evaluate potential
predictors of vaccination initiation and completion, and (3) to survey mothers whose
daughters had not initiated vaccination to identify reasons for non-initiation of HPV
vaccination.

Research Methods
Sample Population

For this cross-sectional study, 501 mother-daughter pairs were recruited from across the
U.S. from a pre-formed research panel developed by Knowledge Networks (KN) [Menlo,
CA.] This nationally representative panel was acquired using random digit dialing
methodology as well as address-based sampling to include those households without
landline phones. To ensure adequate representation of African American and Hispanic
American households, an oversampling of recruitment was performed in certain Census-
defined areas. For each survey administered, a random sample was chosen from the existing
panel. Surveys were distributed via link-containing emails with reminder emails and phone
calls for non-responders to recruit well-balanced, non-biased samples. All surveys through
KN were administered on-line. Those families without a home computer or internet service
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were provided with a laptop computer as well as free monthly internet access as
compensation for participating in the KN. For those families with existing internet access,
compensation points, redeemable for cash, were given for each survey in which they
participated.

Inclusion criteria for this study required the presence in the home of a mother and daughter
(between the ages of 14-17). Only one daughter per home, randomly selected, was allowed
to participate in the study; other siblings and those mothers whose daughters did not consent
to participate in the study were excluded from participation.

On initial recruitment of the study sample, 857 mothers from the existing KN panel
confirmed a 14-17 year old daughter living in their household. Panel recipients were given a
brief description of the study, its purpose, and the voluntary nature of participation in the
study. Potential participants were asked if they would be willing to participate in a study
seeking to understand why some adolescents receive HPV vaccination and others do not.
Initial consent was obtained from 637 of these mothers (74.3%). If mothers agreed to
participate, their daughters were then asked if they were willing to consent to participate in
the study. Six hundred and twenty daughters consented (97.3%) representing 47 of the 50
states. Once consent had been obtained from both mothers and daughters, the daughters
were allowed access to the online survey, which was completed by all 620 adolescents
(100%). Once the daughters had completed and submitted their surveys, the mothers were
then allowed access to complete the surveys through their separate email account access.
Five hundred and one of the mothers (80.8%) completed and submitted the survey and were
included in this study [Figure 1]. The surveys were distributed in this order to minimize the
mother's influence on the daughters' survey responses. Institutional Review Board (IRB)
approval was obtained from the Indiana University prior to the beginning of the study.

Data Collection
Each participant was assigned a separate email account to which all communication was
sent. Survey questionnaires were completed in either English or Spanish. A total of nine
standard questions were utilized in this study, to assess daughter and maternal socio-
demographic factors (daughter's age, daughter's insurance status, daughter's insurance plan,
maternal age, maternal racial identification, maternal marital status, maternal education,
maternal working status, and maternal geographic location). Additional questions were
asked to assess maternal HPV-related exposures, seeking whether the mother had any
history of an abnormal Pap test, history of a colposcopy, knowledge of a friend or family
member being diagnosed with cervical cancer, or a personal history of cervical cancer.

The number of HPV vaccination doses received (0, 1, 2, or 3) was obtained via maternal
report. The mothers of daughters who had initiated vaccination, were asked whether or not
their healthcare provider discussed with them that their daughter could receive HPV
vaccination. They were also asked to report the strength with which their health care
provider had recommended that their daughter receive the vaccine (strongly recommended
the vaccine, recommended the vaccine, provided no recommendation, recommended against
the vaccine, or strongly recommended against the vaccine).

Mothers of daughters who had not initiated vaccination were asked to select one or more
reasons for why their daughters had not received the HPV vaccination; the choices given to
select from included: (1) We have not seen a health care provider in a long time, (2) My
healthcare provider has not recommended the vaccine, (3) I think the HPV vaccine could be
dangerous to my daughter, (4) I don't have insurance or money to pay for the vaccine, (5) I
don't believe the vaccine works, (6) I believe the vaccine will have side effects, (7) I believe
the vaccine will make it easier for my daughter to have sex.
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Data Analysis
Oversampling of African-Americans and Hispanics, which was inclusive of Spanish-
speaking, Latino panel members was performed. Data was analyzed using census-based
post-stratification probability sampling weights provided by KN to ensure nationally
representative data estimates to adjust for sample (including oversampled populations), non-
sample error, study design and survey non-response. Bivariate analyses were conducted
using SPSS Statistics 17.0 to examine factors associated with HPV vaccination status. Chi-
square analyses were performed for categorical variables and analysis of variance tests were
performed to assess differences across vaccination status for household income and age.
Associations with a p value < 0.05 were considered significant.

Results
A total of 501 mother-daughter dyads were enrolled in the study from 47 states in the U.S.
Given the high congruence of daughters' and mothers' reported rates of vaccination (Kappa
= .96), only maternal surveys were analyzed in this study and mothers' reports of vaccination
status were used as the outcome for vaccination status. Maternal mean age was 45 years.
The mothers identified as White (59%), Hispanic (22%), Black (14%), and Other (5%).
Almost all surveys were completed in English, except for 14 (2.8%), which were completed
in Spanish. Most mothers had some college education, were working, and were married
[Table 1]. In regards to maternal experience with HPV related diseases, greater than one-
third of the mothers reported a history of an abnormal Pap smear, 26% had undergone a
colposcopy, and 16% either had cervical cancer or had a friend or family member with
cervical cancer.

Half of the daughters had not received HPV vaccination (49.9%), 28 had received 1 dose
(5.6%), 28 had received 2 doses (5.6%), and 192 had received all 3 doses of vaccine
(38.3%). Three mothers were unsure of how many doses their daughters had received. Of
those daughters that had received 1 dose of HPV vaccination, 67.9% were greater than 5
months out from initial vaccination and for those who had received 2 doses, 57.1% were
greater than 6 months out from their second dose administration.

Neither socio-economic/demographic factors (including daughter's insurance status,
mother's education level, marital status, geographic location, or working status) nor maternal
HPV-related exposures were significantly correlated with vaccine initiation. Although
daughter's race/ethnicity was not found to be associated with initiation of vaccination, Black
and Hispanic girls were both significantly less likely to complete the 3-dose series than non-
Hispanic White girls (p<0.001) [Table 2].

For daughters who had initiated vaccination and had received one or more vaccine doses
(n=248), 90% of their mothers (n=223) reported that their healthcare provider had discussed
HPV vaccine with them, while only 10% (n=25) indicated that the health care provider had
not discussed the vaccine. Looking more closely at strength of provider recommendation,
88.9% of those whose doctor had “strongly recommended” the vaccine completed the
vaccination series compared with 71.3% completion in those whose doctors had only
“recommended” the vaccine (p=0.013).

Mothers whose daughters had not initiated vaccination were asked to select one or more
reasons for non-vaccination. The top three reasons chosen were: concerns about vaccine side
effects, fear that the vaccine could be dangerous to their daughter, and provider non-
recommendation [Table 3]. There was only moderate overlap of mothers who indicated
concern about vaccine side-effect with those who indicated concern that the vaccination
could be dangerous (Kappa = .34). Of the 90 non-vaccinating parents reporting concern
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about side-effects, only 52 also reported concern about the vaccine being dangerous
(57.8%). Race and ethnicity was not associated with any of the reasons for non-vaccination.

Discussion
Results of this study are largely consistent with those of the CDC's most recent adolescent
vaccination surveillance report, despite the difference between our methodology and the
National Immunization Survey [6]. The strength of our study compared to that of the CDC is
that they utilized random-digit-dialing for sample recruitment, while our study utilized both
random digit dialing as well as addressed-based sampling to ascertain those individuals
without home phones. While our study used internet surveying as compared to the CDC who
used mailed surveys, our methodology required that individuals be able and willing to use
the internet (which was placed in homes by KN). In our study, we found that 51.1% of our
target population initiated vaccination compared to 48.7% reported by the CDC.
Additionally, we found that 38.3% completed the vaccine series compared to 32% reported
by the CDC [6]. It is concerning that half of this age group continues either delaying or not
initiating vaccination.

Our data showed no evidence that socioeconomic/demographic factors (maternal age,
education, partner status, working status, geographic location, race/ethnicity, or daughter's
insurance status) were associated predictors for the rates of HPV vaccination initiation. This
set of findings differs from other studies where insurance status, income and parental
education where found to be associated with vaccination initiation [11,15].

Race/ethnicity was the only socioeconomic/demographic factor associated with 3- dose
completion showing consistent results with the CDC that Black and Hispanic adolescents
were significantly less likely to complete vaccination [6]. This finding has been consistent
throughout several other studies that found that adolescents who racially identified as Black
were less likely than those who identified as White to complete the vaccine series [16-20].
Some studies have found that even when Blacks had higher rates of initiation compared to
Whites, they maintained lower rates of 3-dose completion [11]. A recent study by Chou et al
found that practice location was a significant association with vaccination completion and
that the combination of being a young woman, 11-17 years old, in an urban practice was a
significant predictor of failure to complete vaccination [19]. The etiology of this racial
discrepancy for vaccination is not clear, but may be related to variability in access to care,
cultural influences, or patient-provider communication. Given the disproportionately higher
HPV disease burden and mortality rates amongst Black and other minority populations it
will be important to better understand and address these lower rates of vaccination
completion [11,17,21-23].

Maternal HPV exposure was not found to be a statistically significant predictor of
vaccination, a finding similar to a study by Caskey et al that found no association between
history of an abnormal pap smear and vaccination [24]. This lack of association could
signify that experience with HPV related conditions does not ensure increased knowledge
and understanding of HPV infection, and therefore may not motivate vaccination against
HPV. Additionally, there is also no assurance that individuals with friends or family
members with cervical cancer are aware of the causal connection between HPV infection
and cervical cancer. We note that our findings differ from a previous study that found
daughters who received HPV vaccination were fifty percent more likely to have mothers
who had received Pap tests, which they interpreted as being due to mothers' attitudes toward
preventive measures. However, when this same study looked at mothers' STI exposure
history, which included HPV, they found that there was only a slight association with
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daughters' HPV vaccination status and that the nature of this association was inconsistent
across racial/ethnic groups [25].

Provider recommendation shows a strong correlation to vaccination decisions. Previous
studies have identified the importance of provider recommendation in HPV vaccination
[26,27]. However, studies looking at strength of physician recommendation have shown
some physicians continue to alter the strength of their recommendation based on the age of
the female patient [28]. One study found that for girls 11-12 years of age, only 56% of
physicians and 50% of family physicians strongly recommended vaccination [28]. Another
study found 60% of individuals who had not intended to vaccinate reported that they had not
received a provider recommendation [27]. In our study, strength of provider
recommendation was significantly correlated with higher rates of vaccination completion.
Individuals whose providers “strongly recommended” vaccination as compared to those
whose providers “recommended” vaccination had higher rates of completion. This could in
part indicate that those providers, who “strongly recommended” vaccination, were more
proactive about ensuring series completion. Additionally, it may also represent a transfer of
vaccine importance from provider to patient, providing further motivation for parents to
ensure vaccination completion. Although other studies have shown HPV vaccine
recommendations to be influenced by patient age, we found no relationship of provider
recommendation with age of the adolescent girls (data not shown), which may be a function
of the narrow age range of our study sample [19]. These findings regarding strength of
provider recommendation and HPV vaccination highlight the importance of educating
physicians to provide “strong recommendations” for all individuals within the vaccine age-
targeted population [28].

Mothers, of daughters who had not initiated vaccination, reported the most common reasons
for non-vaccination were provider non-recommendation, concern for vaccine side effect, as
well as concern that the vaccine could be dangerous to their daughter. Each of these reasons
further underscores the importance of the provider's role in vaccine uptake, particularly with
almost 50% of the target population having not initiated vaccination [5]. Other studies have
found a similar significance of provider influence being crucial to vaccine acceptance [21].
Continued provider support throughout the vaccination process is essential, particularly in
recognizing that those who postpone vaccination (or never receive the vaccine) lose
potential for protection once exposure to vaccine-related HPV types has occurred.

A limitation of this study is that vaccination rates were based solely on maternal reports and
could not include confirmation via medical records. However, congruence between mother
and daughter reports of vaccination was found to be high, suggesting good reliability of the
self-report measure. Also, the consistency between our findings and the results of the
National Immunization Survey suggests that self-reports were fairly accurate. A second
limitation is that our assessment of provider non-recommendation as a reason for non-
vaccination, does not distinguish between a provider recommendations against vaccinations
compared to a complete omission of any recommendation in either direction.

Conclusion
HPV vaccination provides a strong potential to improve public health by decreasing HPV–
related anogenital cancers and genital warts. Despite increases in vaccination rates, half of
the target population continues to remain unvaccinated and completion rates lag in those
populations that are at highest risk for HPV disease morbidity. In light of the
recommendation for routine vaccination of young women and the coverage of HPV
vaccination by the Vaccines for Children program, there is the potential to greatly decrease
HPV-related disease burden. However, reduction in HPV-related diseases will require more
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uniform vaccination initiation and completion rates across HPV naïve populations and must
occur prior to HPV exposure. For individuals who have initiated vaccination, further
research is needed to better understand barriers to vaccine completion, especially among
minority adolescents. Additionally, improved understanding of the reasons chosen for non-
vaccination, including vaccine safety and provider non-recommendation may help improve
efforts to increase rates of vaccination. Recognizing that timing of HPV vaccination is
important and it is recommended prior to sexual exposure, continued educational
interventions with physicians, patients and their parents regarding vaccine safety and
vaccine efficacy are clearly needed.
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Figure 1.
Sample Recruitment Process
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Table 1

Sample Demographics Reported by Mothers

Socio-economic/demographic Factors Frequency (N) Percent (%)

Daughter Age - -

 14 125 25

 15 125 25

 16 122 24

 17 129 26

Maternal Age - -

 18-39 106 21.2

 40-44 133 26.5

 45-49 140 27.9

 50+ 122 24.4

Maternal Racial Background - -

 White, Non-Hispanic 297 59

 Black, Non-Hispanic 69 14

 Other or 2+ Races, Non-Hispanic 26 5

 Hispanic 109 22

Maternal Marital Status - -

 Married/Partnered 422 84

 Single 79 16

Maternal Education - -

 High school or less 93 18.6

 Some College 198 39.5

 Bachelor's or higher 210 41.9

Maternal Working Status - -

 Working 355 70.9

 Non-working 146 29.1

Maternal Geographic Region - -

 Northeast 71 14

 Midwest 156 31

 South 136 27

 West 138 28

Daughter's Insurance Status - -

 Insured 473 94.4

 Uninsured 27 5.4

Daughter's Insurance Plan - -

 Private 286 61

 Medicaid 51 10.9

 Self-pay 12 2.6

 Other 56 11.9

 Unknown 63 13.4
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Socio-economic/demographic Factors Frequency (N) Percent (%)

 Refused 1 0.2
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Table 2

Number of HPV Vaccine Doses Received by Racial/Ethnic Groups

Number of Vaccination
Doses Received

White (Non-Hispanic)
(n=297) N (%)

Hispanic (n=109) N
(%)

Black (Non-Hispanic)
(n=69) N (%)

Other (Non-Hispanic)
(n=26) N (%)a

0b 147 (49.8) 59 (54.1) 40 (61.5) 10 (38.5)

1 or 2 29 (9.8) 23 (21.1) 8 (12.3) 1 (3.8)

3 119 (40.4) 27 (24.8)* 17 (26.2)* 15 (57.7)

a
Due to small number and heterogeneity, this group was not included in analysis,

b
No statistical difference in HPV vaccination initiation rates,

*
Hispanics and Blacks found to have a statistically significant lower rate of HPV vaccination completion compared to Whites (p < 0.05).
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Table 3

Maternal Chosen Reasons for Vaccination Non-Initiation*

Reason for Non-vaccination Frequency Chosen (N) Percent of Total Sample (%)

Concern for vaccine side effect 90 36.0

Concern for danger to daughter 90 36.0

Provider non-recommendation 86 34.4

Long lapse in doctor's visit 29 11.6

Concern for increased ease for daughter to have sex 19 7.6

Doubt of vaccine efficacy 33 6.6

Lack of insurance or finance 28 5.6

No response chosen 15 6.0

*
Multiple reasons could be selected by each mother
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