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Abstract
Purpose—To better understand the human papillomavirus (HPV) vaccine series initiation among
9–17-year-old female Medicaid beneficiaries in Florida programs between June 2006 and
December 2008 (n = 237,015).

Methods—Among the Florida Medicaid enrollees with itemized claims collected (non-managed
care organization enrollees), we assessed the association between HPV vaccine series initiation
(≥1 vaccine claim) and important demographic characteristics (age, race/ethnicity, program
enrollment, area of residence, and length of enrollment).

Results—Among 11-17-year-olds, vaccine initiation increased over time from <1% by
December 2006 to nearly 19% by December 2008. By December 2008, HPV vaccine initiation
increased with respect to age from 9 (1.6%) to 13 years (22.9%), remained relatively stable from
ages 13 to 15 years (between 21% and 22%), and decreased among 16- (18.6%) and 17-year-olds
(15.7%). Compared with girls in Pilot or Fee for Service programs, the girls in MediPass or
Children's Medical Service Network programs were more likely to have initiated the vaccine
series. Within three of the four programs, Hispanics were more likely than non-Hispanic white and
black girls to have initiated the vaccine series.

Conclusions—This study expands the understanding of HPV vaccine initiation to low-income
adolescents eligible for free vaccine through the Federal Vaccine for Children program. Increased
understanding of reasons for the observed differences, especially by program and race/ethnicity,
will aid in developing interventions to improve HPV vaccine initiation.
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Each year in the United States, 12,000 women are diagnosed with, and 4,000 die from
invasive cervical cancer [1]. Prevention of cervical cancer is particularly important within
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the Florida Medicaid population for two reasons. First, Florida has the fifth highest cervical
cancer incidence rate among the United States [1]. Second, cervical cancer rates are
disproportionately high among Medicaid enrollees and populations eligible for Medicaid,
particularly low-income and minority women [1–3].

The following two vaccines are available to reduce the risk of cervical cancer: a
quadrivalent human papillomavirus (HPV) vaccine (Gardasil) and a bivalent HPV vaccine
(Cervarix). The Advisory Committee on Immunization Practices recommends either HPV
vaccine for females aged 11–26 years, and permits vaccination among girls as young as 9
years (Gardasil since June 2006 and Cevarix since October 2009) [4,5]. The high cost of the
vaccine, a frequently cited barrier to HPV vaccination [6,7], is alleviated within Medicaid
because girls who are enrolled in all programs receive the vaccine free of cost through the
Vaccines for Children Program [8].

HPV vaccine series initiation (the percentage of girls receiving at least one of the three
recommended vaccine doses) provides some evidence as to whether the vaccine is
acceptable, available, and offered to parents and adolescents. Vaccine series initiation is the
first step to reducing the risk of cervical cancer, and is likely associated with different
factors than those associated with the completion of the three-dose series required to achieve
maximum available protection [6,9]. Among U.S. adolescent girls, estimates of HPV
vaccine series initiation range from 5%–47% [6,10,11]. Within Florida, by 2008, 37% of the
general population of 13–17-year-old girls had initiated the vaccine series [6].

Important demographic characteristics, such as age, race/ ethnicity, and health care access,
may influence HPV vaccine initiation [9,12]. Studies on HPV vaccine initiation present
conflicting results regarding the importance of demographic characteristics, and do not focus
on low-income families, or families with children enrolled in Medicaid [6,10,11,13]. It is
particularly important that racial/ethnic differences in HPV vaccination are monitored and
addressed among low-income women because racial/ethnic disparities in vaccination will
likely increase the disproportional burden of cervical cancer incidence and mortality among
underserved women [14,15].

After demographic subgroups that are less likely to initiate the vaccine series are identified,
policy makers and public health professionals can explore reasons behind the observed
differences, and develop targeted interventions to improve vaccine series initiation. To better
understand HPV vaccine initiation among 9–17-year-old Medicaid beneficiaries in Florida
programs between June 2006 and December 2008, we examined the association between
HPV vaccine series initiation and important individual characteristics (i.e., age, race/
ethnicity, program enrollment, area of residence, and number of months enrolled).

Methods
Design and sample

We assessed the HPV vaccine claims among 9–17-year-old girls enrolled in Florida
Medicaid for at least 1 month between June 2006 (when the Advisory Committee on
Immunization Practices recommended the vaccine) [4] and December 2008. Age and
enrollment status were available on a monthly basis for all Florida Medicaid programs from
Medicaid enrollment files. HPV vaccine claims were available from the Medicaid claims
and encounter data. But, until 2009, the State did not collect itemized claims from the
Florida Medicaid Managed Care Organizations (MCO). Because we could not assess HPV
vaccine claims among MCO participants (n = 196,517), we restricted our analysis to non-
MCO program participants (n = 237,015). No exclusions were made on the basis of
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pregnancy (a contraindication for the vaccine) because data were not available. The study
protocol was approved by the institutional review board at the University of Florida.

Because HPV vaccine initiation changed over the 2.5-year period considered, we assessed 6-
month cross-sectional periods (i.e., June and December of each year). Each 6-month cross-
sectional period included 9–17-year-old girls who were enrolled in a non-MCO Florida
Medicaid program during that month. For example, the June 2006 analysis included all 9–
17-year-old girls enrolled in a non-MCO Medicaid plan in June 2006.

The U.S. Medicaid program is funded by the federal and state governments to provide
medical care to low-income, disabled, and special interest groups of citizens under Title XIX
[16]. Children under 19 years, whose family incomes are at or below 100% of the Federal
poverty line are eligible for Medicaid and are excluded from cost-sharing [16,17]. Although
girls up to 19 years of age participate in Medicaid, we focused our analysis on 9–17-year-old
girls because we were primarily interested in vaccines received by girls whose parents were
involved in the decision to receive the vaccine; Parental consent is required for girls ≤17
years of age. Furthermore, evidence suggests that rates of and factors associated with HPV
vaccine initiation are different among 9–17-year-old girls as compared with those ≥18 years
[9,18].

HPV vaccine series initiation
We assessed claims for the HPV vaccine (current procedural terminology codes for
Gardasil: 90649 or 90649-SL) between June 2006 and December 2008 reported by
September 30, 2009. We did not include Cevarix because it was not approved by the
Advisory Committee on Immunization Practices until after the end of the study, that is,
October 2009 [5]. Girls were considered as having initiated the series on and following the
date of their first claim for the HPV vaccine. Because we were unable to account for vaccine
doses received outside of the Medicaid system, we could not verify whether the first claim
was the girl's first dose of the vaccine.

Vaccine series initiation was measured as the percentage of 9–17-year-old girls enrolled in a
non-MCO Medicaid program who had at least one HPV vaccine claim. We counted girls
who had a claim for the vaccine in or before the month assessed. For example, for the June
2008 analysis, we counted girls who had a claim for the HPV vaccine at any time between
June 2006 and June 2008.

Claims and encounter data validation was conducted in Florida on a periodic basis using a
protocol recommended by the Center for Medicare and Medicaid Services for sampling
medical records, establishing a sample size, and conducting the review [19]. Internal
validation suggests the match rates are 88% or better between medical records and key
elements in the claims and encounter data (e.g., name of patient, primary through tertiary
diagnoses, service date and type).

Demographic characteristics
Demographic characteristics of the members were obtained from the Medicaid enrollment
files. Age was calculated at each month based on the girl's birthday, and categorized for
analysis by 1 year age groups. Race/ethnicity was defined from self-reports as non-Hispanic
white, non-Hispanic black, or Hispanic. Members who did not identify with one of these
racial/ethnic groups (9%) were excluded from analyses that assessed race/ethnicity.

Program enrollment was available by month, and was assessed for the month considered in
the analysis. Within Florida Medicaid, there are six programs for members: Children's
Medical Services Network (CMSN), Pilot, MediPass, Provider Service Network (PSN), Fee
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for Service (FFS), and MCO. Children with a chronic medical or developmental problem
that requires additional medical visits can enroll in CMSN, Florida's Title V program, and
receive managed care along with care coordination and access to specialty providers. Parents
whose children do not have chronic health conditions severe enough to qualify for CMSN
can choose one of the remaining programs available in their area. Five Florida counties
participated in Pilot where it is the only option available. Two counties allow choices of
PSN, Med-iPass, FFS, and MCO. Of the remaining counties, some counties allow choices of
MediPass, FFS, and MCO. Other counties only have MediPass or FFS options. Members
who do not select a program are assigned to FFS.

The structure of service delivery and provider reimbursement differs between programs.
MediPass is a primary care case management system wherein participants have a primary
care provider who provides access to care, referrals to specialists, and monitors health care.
MediPass providers receive a monthly fee for each member and reimbursement for the
services he or she provides. PSN is a network of affiliated health care providers through
which members receive most of their services. PSN providers are reimbursed on a fee-for-
service or per member basis. Pilot is a managed care program with customizable benefit
packages, and providers are reimbursed per member. FFS providers are reimbursed for
services delivered.

We categorized the girls on the basis of their residential zip codes into four categories of
rural and urban status using Rural-Urban Communing Area Codes version 2.0 [20]. We
excluded participants whose zip codes were not in the Medicaid enrollment file or could not
be mapped to categories of urban status (1.3%) from analyses that considered area of
residence. We also calculated the total number of months between June 2006 and December
2008 that each girl was enrolled in any non-MCO Florida Medicaid program, and for
analysis, categorized the total months enrolled into approximate 6-month intervals.

Statistical analysis
We used logistic regression to determine whether key individual characteristics (i.e., age,
race/ethnicity, program enrollment, area of residence, and number of months enrolled) were
predictors of HPV vaccine initiation when adjusting for demographic risk factors and
interaction terms (combinations of race/ethnicity, age, and program enrollment). Analyses
were performed for each 6-month cross-sectional period.

Early in the analysis, we detected effect measure modification of HPV vaccine initiation by
an interaction between age, race/ethnicity, and program enrollment. To control for this
interaction and preserve model stability, multivariable models were stratified by age and
included an interaction of race/ethnicity and program enrollment. Multivariable models also
included length of enrollment and area of residence as potential confounders. PSN
participants (<1%) were omitted from analyses that included the interaction of race/ethnicity
and program enrollment because of sparse cells (<50 girls). Because of differences in the
length of enrollment by program, we performed a sensitivity analysis restricting to girls who
had enrolled for 8 months or more.

We used SUDAAN version 10.0.1 (Research Triangle Institute, Research Triangle Park,
NC) assuming simple random sampling and no clustering for all analyses [21]. HPV vaccine
initiation was calculated with predicted marginals [22,23]. Statistical significance was
determined by non-overlapping 95% confidence intervals.
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Results
Between June 2006 and December 2008, a total of 433,532 girls were enrolled in Florida
Medicaid for at least 1 month. Itemized claims were not collected by the State until 2009 for
girls enrolled in MCO programs, and therefore, these 196,517 girls were excluded from the
analysis. Among the 237,015 girls enrolled in non-MCO Florida Medicaid plans, most girls
lived in urban areas (89%) and were participants of MediPass (52%) or FFS (38%). As
compared with non-MCO participants, MCO participants were more likely to be non-
Hispanic black (41% vs. 33%), more likely to live in urban areas (97% vs. 89%), and less
likely to be enrolled for only 1–7 months (26% vs. 33%).

Results of unadjusted and multivariable models showed similar associations between the
girls' demographic characteristics and HPV vaccine initiation for each period studied; thus,
we present data to best fit the needs of interpretation. For simplicity, unadjusted results by 6-
month cross-sectional period are shown. For relevance to the most recent state of
vaccination, multivariable results are presented for December 2008.

As anticipated, small percentages of 9- (1.6%) and 10-year-old (3.8%) girls initiated the
vaccine series by December 2008. Because of the small percentage of vaccinated 9–10-year-
old girls, we could not obtain reliable estimates for multivariable models among 9-, 10-, or
9–10-year-old girls. Furthermore, to facilitate comparisons to other studies, we focused the
presentation of the results on 11–17-year-old girls.

Among the 11–17-year-old girls, HPV vaccine initiation increased over time from <1% by
December 2006 to nearly 19% by December 2008 (Table 1). We found evidence that the
rapid increase in HPV vaccine initiation seen during 2007 was leveling off during 2008,
especially during the last half of 2008. Specifically, there were smaller increases in HPV
vaccine initiation in 2008 (total increase 5.4%) than in 2007 (total increase 12.8%), and the
increase in the last half of 2008 (1.0%) was less than the first half of 2008 (4.4%).

HPV vaccine initiation differed considerably by age with relatively consistent patterns
across programs and racial/ ethnic groups. Vaccine initiation increased among 11–13-year-
old girls, remained relatively stable among 13–15-year-olds, and decreased among those
aged 16 and 17 (Figure 1, Table 1). For comparison with national statistics [6], 19.8% (95%
CI: 19.5%–20.1%) of 13–17-year-old girls had initiated the HPV vaccine series by
December 2008.

Consistently across time, the area of residence and length of enrollment were associated
with HPV vaccine initiation (Table 1). From December 2007 to December 2008, HPV
vaccine series initiation was similar among girls living in urban and large rural areas, and
nearly doubled that of girls living in isolated areas (Table 1). As expected, HPV vaccine
initiation increased with length of time enrolled in Medicaid (Table 1). By December 2008,
HPV vaccine initiation estimates were over eight times greater among the girls enrolled in
Medicaid for nearly the entire time the HPV vaccine was available (at least 26 of the 31
months) compared with girls enrolled for 7 or fewer months (Table 1).

In general, in December 2008, demographic characteristics of 11–17-year-old female
enrollees were similar by program, but there were differences by race/ethnicity and length of
enrollment in some programs. Hispanics were underrepresented in Pilot (15%) and CMSN
(21%). As compared with members of other programs, FFS participants were least likely to
be enrolled for more than 26 months (16% compared with 75% for CMSN, 63% for
MediPass, and 52% for Pilot).
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HPV vaccine initiation varied dramatically on the basis of Medicaid program enrollment
(Figure 1, Table 1). Vaccine initiation was lowest among girls in FFS (6.6%; Table 1).
CMSN participants were most likely to have initiated the vaccine series within each time
point and nearly all age groups assessed (Figure 1, Table 1). By December 2008, we found
the highest estimates of HPV vaccine initiation among CMSN participants, that is, 33%
overall and 41% among 14-year-old non-Hispanic white girls.

We found considerable racial/ethnic disparities in HPV vaccine initiation within the
Medicaid programs (Figure 1, Table 1). Within all programs except CMSN, HPV vaccine
initiation was higher among Hispanics than among non-Hispanic blacks (Figure 1). We
found the greatest racial/ethnic disparity within MediPass enrollees where HPV initiation
was 5%–12% higher among Hispanic girls compared with non-Hispanic white and
compared with non-Hispanic black girls (Figure 1c). When restricting to girls enrolled for
≥8 months, vaccine initiation was between 2% and 5% higher for each group considered, but
overall patterns, including differences between racial/ethnic groups and Medicaid programs,
were found to be similar.

Discussion
By December 2008, 19% of 11–17 year-old and approximately 20% of 13–17-year-old girls
enrolled in Florida Medicaid non-MCO programs had initiated the HPV vaccine series.
Despite free vaccination for Medicaid-enrolled girls, HPV vaccine series initiation among
13–17-year-old girls was considerably lower among Florida non-MCO Medicaid enrollees
(19.8%) than among the general population of the United States (37.2%) and Florida
(36.7%) [6]. Among 11–17 year olds, our estimate of HPV vaccine series initiation was also
lower than other studies (range: 26% –36%) [24,25]. Similar to other populations, HPV
vaccine initiation within Florida Medicaid is well below the 70% that is needed for
realization of the vaccine's potential to reduce cervical cancer rates [26,27]. The low HPV
vaccine initiation within Florida Medicaid is particularly concerning because of the
increased rates of late stage cervical cancer among Medicaid enrollees [3].

Comparing our findings with private insurance claims suggests that privately insured girls
are more likely to be vaccinated than Medicaid insured girls. To the best of our knowledge,
the only published HPV vaccine initiation data from private insurance claims is from
California Kaiser Permanente [9]. For every age group considered, girls with California
Kaiser Permanente private insurance were two to seven times more likely than girls enrolled
in non-MCO Florida Medicaid programs to have claims for the HPV vaccine. Vaccination
among private vs. Medicaid enrollees is given as follows: for girls aged 9 (7% vs. 2%), 10
(28% vs. 4%), 11 (38% vs. 12%), 12 (40% vs. 20%), 13 (46% vs. 23%), 14 (47% vs. 22%),
15 (46% vs. 21%), 16 (43% vs. 19%), and 17 years (35% vs. 16%) [9]. The National
Immunization Survey found the opposite relationship when considering income (a proxy for
medical insurance) [6]; HPV series initiation among girls with family income below poverty
(46.4%), and therefore, eligible for Medicaid, was higher than among girls with family
income at or above poverty (35.8%) [6]. Because insurance status itself was not considered,
the percentage of uninsured girls both above and below poverty is unknown.

Our results complement the mixed results from previous studies regarding whether HPV
vaccine initiation differs by race/ethnicity by suggesting context (i.e., program enrollment)
influences the association [6,9,12,13]. Consistent with private health insurance claims and
nationally representative findings [6,9], within most Medicaid program groups, Hispanic
girls were more likely than those of other racial/ ethnic groups to have received the HPV
vaccine. These results support and expand previous findings showing Hispanics are equally
or more likely than non-Hispanics to receive adolescent vaccines [6]. The relatively high
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vaccine initiation found among Hispanic girls is encouraging, because historically Hispanic
women have been less likely than non-Hispanic white or non-Hispanic black women to
complete regular cervical cancer screenings [28,29]. Acceptability of the HPV vaccine as a
method to prevent cervical cancer is high among Hispanics, and in some cases higher among
non-Hispanics [30,31]. Thus, the less invasive cervical cancer prevention offered by the
HPV vaccine may be more acceptable and accessible to Hispanics, and in turn, could reduce
rates of cervical cancer among Hispanics.

The differences found in HPV vaccine initiation on the basis of program suggest that
Medicaid can influence HPV vaccine initiation. But, the differences by program cannot be
explained fully by the distribution of race/ethnicity, age, length of enrollment, or area of
residence characteristics of the enrollees. As compared with other Medicaid programs,
CMSN and MediPass enrollees may have higher HPV vaccine initiation rates because they
are assigned a primary care doctor who likely provides a medical home [32–34]. CMSN
enrollees also have frequent contact with the health care system because of their chronic
conditions. Frequent patient–provider contact may increase HPV vaccine initiation by giving
providers more opportunity to focus on and encourage preventive measures. Alternatively,
there may be disparities by program in provider recommendation of the vaccine or referral
of vaccine administration to health departments [12,35]. Finally, differences in HPV vaccine
initiation by program may also represent differences in the percentage of claims reported for
vaccines.

Consistent with previous findings [9,36], the area of residence and length of enrollment were
also associated with HPV vaccine initiation. The lower HPV vaccine initiation among rural
compared with urban residents is consistent with the nationwide rural/urban
disparitiesinpreventive care, and is possibly a result ofhaving fewer doctors per person and
longer travel distances to health care facilities [37–39]. Longer enrollment may reflect an
increased number of visits with primary care providers, establishment of a medical home, or
continuity of care [9,33,40].

There are three important limitations to this study. First, our results are limited to
representing the girls who participated in Florida Medicaid non-MCO programs (FFS,
CMSN, MediPass, and Pilot), because itemized claims were not collected for MCO
enrollees. If Florida Medicaid MCOs had a higher rate of vaccination, the inability to
include MCOs may account for the lower rates of HPV vaccine series initiation in this study
compared with the general population. Second, HPV vaccine doses received outside of the
Medicaid system (e.g., from the state health department) are not recorded in the Medicaid
claims and encounter data. Consequently, the percentage of vaccinated girls may be
underestimated overall or for specific programs. The percentage of girls who received the
HPV vaccine outside of the Medicaid systems is likely low because few (14%) providers
report referring Medicaid children to other clinics for vaccinations [35]. Third, our results
are limited to vaccine series initiation, and do not indicate whether girls received all three
doses required for maximum available protection.

There are two important strengths to this study. First, the large sample of girls enabled
assessment of differences between demographic subgroups in multivariable analyses.
Second, the results of the study are not reliant on self-report because claims and encounter
data were used to assess vaccination and demographic characteristics. The claims likely
accurately reflect the medical practice because internal consistency checks suggest that
claims and medical records are similar.

Despite eligibility for free vaccination, most (81%) of the 11–17-year-old girls participating
in non-MCO Florida Medicaid programs have not initiated the HPV vaccine series.
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Interventions proven to be effective should be developed to improve HPV vaccine initiation.
To develop interventions, a better understanding of the reasons behind the observed racial/
ethnic and program disparities in HPV vaccine initiation is needed. Possibilities to explore
include understanding provider behaviors (vaccine discussions, recommendations, and
referrals), and evaluating differences between Medicaid programs. Providers and public
health practitioners should strive toward having equal, if not higher, HPV vaccine initiation
among the Medicaid population than the general population because the vaccine is available
free of charge to these girls from low-income families who are at an increased risk of
cervical cancer.
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Figure 1.
Adjusted (for area of residence and length of enrollment) HPV vaccine series initiation by
program enrollment, race/ethnicity, and age. Point estimates for series initiation are
represented by symbols and the 95% confidence intervals for these estimates are represented
by lines. Figure subparts separate girls into the programs they were enrolled in during
December 2008. (a) 40,600 girls enrolled in Fee for Service; (b) 3,981 girls enrolled in
Children's Medical Services Network; (c) 47,559 girls enrolled in MediPass; (d) 6,659 girls
enrolled in Pilot.
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