
Worsening Disparities in HPV Vaccine Utilization Among 19-26
Year Old Women

Amanda Dempsey, MD, PhD, MPH1, Lisa Cohn, MS1, Vanessa Dalton, MD, MPH2, and Mack
Ruffin, MD, MPH3

1 University of Michigan, Department of Pediatrics, Child Health Evaluation and Research Unit,
Ann Arbor, MI
2 University of Michigan, Department of Obstetrics and Gynecology, Ann Arbor, MI
3 University of Michigan, Department of Family Medicine, Ann Arbor, MI

Abstract
We evaluated the characteristics associated with uptake of HPV vaccine by 19-26 year old women
seen in primary care university-based clinics. Of the 11,545 women analyzed only 18% had
initiated the 3-dose vaccine series. Series completion among the sample overall was only 10% in
the 30 month study period. Decreased series initiation was associated with older age, public
insurance, white race and non-family medicine specialty. Decreased series completion was
associated with public insurance and African American race. Utilization disparities by race and
insurance worsened over time suggesting that the highest risk populations of women were not
getting vaccinated.
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1.0 INTRODUCTION
Human papillomavirus (HPV) is a common sexually transmitted infection that can cause
cervical cancer, genital warts and other anogenital cancers. A quadrivalent vaccine against
the most clinically relevant HPV types was approved for females in 2006 and recommended
for all 11-26 year old females who had not been previously vaccinated, and to girls as young
as 9 based on clinician discretion.[1,2]

In recent years, national and regional data on HPV vaccine utilization among adolescents,
the preferred target age group for vaccination, have begun to emerge in the U.S.[3-11] These
studies have identified disparities in vaccine uptake by several socio-demographic
characteristics, and have deepened our understanding of the barriers to achieving high HPV
vaccination rates among adolescents. Much less information has been reported on HPV
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vaccination of young adults however, even though this age group has the highest rates of
HPV infection and related disease.[12,13] In one national study performed 2-5 months
following vaccine licensure, uptake of the first dose of the HPV vaccine by 18-26 year old
women was only 10%.[14] Limited sample size precluded statistical analyses of the
characteristics associated with vaccination, and because of the time frame, there was no data
on utilization of second or third doses. There have been more recent reports using regional
samples that have described adult HPV vaccine utilization levels ranging from 9% to 49%,
depending on whether vaccine series initiation or completion was analyzed, the time elapsed
since vaccine licensure, and population characteristics.[8,9,15-17]

Young adult women are a critical component of national HPV vaccination “catch up”
strategies in the U.S. However, a better understanding of the factors associated with both
beginning and completing the HPV vaccine series are needed in order to appropriately
design future interventions to achieve national HPV vaccination targets.[18] The objectives
of this study therefore were to determine 1) the uptake of first, second, and third doses of
HPV vaccine among a large population of 19-26 year old women seen in primary care
clinics within a university-based health system; 2) to examine whether race-, insurance-,
age-, or medical specialty-related disparities in HPV vaccine use identified for
adolescents[3] were also present among young adults; and 3) to determine how disparities
changed over time.

2.0 METHODS
2.1 Study Design and Population

This was an age- and time-based extension of a previous study[3] that used clinical visit data
(medical records and billing data) from the University of Michigan Health System to
retrospectively assess the factors associated with HPV vaccine utilization. Using methods
previously described,[3] we electronically captured all clinical encounters occurring
between January 1, 2007 through June 30, 2009 for women ages 19-26 years seen in the
outpatient general internal medicine (GM – 10 sites), family medicine (FM – 5 sites),
general medicine-pediatrics (MP – 2 sites), gynecology (6 sites) or pediatrics clinics (9
sites). These 32 clinical sites are staffed primarily by faculty physicians with some resident
clinics. They include both urban and suburban practice locations and serve a diverse
population across four counties in Southeast Michigan. The study start date coincided with
the first month when the HPV vaccine was widely available within this health system for
both publically and privately insured individuals. For six months during the beginning of the
study period, the FM clinics, but not other specialties, had automated computerized prompts
to remind providers about HPV vaccination for eligible patients. (The effect of this
automated intervention is reported in a separate manuscript). All study activities were
approved by the institutional review board at the University of Michigan. Data were
analyzed in 2010.

2.2 Outcome Measures
We measured receipt of HPV vaccine doses at the patient, vaccine-dose and visit level.
Patient level analyses included the proportion of women who received first, second and/or
third doses of HPV vaccine according to the recommended schedule,[2] and the cumulative
proportion of eligible women initiating or completing the vaccine series over time. Vaccine-
dose-level analyses included the proportion of the HPV vaccine doses administered that
were attributable to different patient or clinical characteristics. Visit-level analyses included
the proportion of, and factors associated with, visits that were “missed opportunities” for
providing HPV vaccine (any eligible dose). Missed opportunity visits were defined as visits
where an HPV vaccine dose could have been provided but was not, based on the
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recommended timing from any previous HPV vaccine doses,[2] if applicable (0, 2 and 6
months, with an extra two weeks allowed to accommodate variability in scheduling
vaccination appointments).

2.3 Predictor Variables
Patient-level variables included insurance type, age and self-reported race. Based on the data
distribution, race designations were condensed into three categories (African American,
White, and Other/Not Specified). Data on Latino ethnicity is not systematically collected in
this health system and therefore could not be assessed in our study. Age was stratified into
four 2-year blocks (19-20, 21-22, 23-24, 25-26 years). Included in the 25-26 year category
were patients who began the HPV vaccination series at age 26, but received subsequent
vaccinations at age 27. Insurance categorization was based on billing data. “Public”
insurance was defined as patients with Medicaid and/or Medicare billing, “private/other” as
patients were those with private and/or military insurance, and “no insurance” patients were
those were billed as “self pay” and/or “collection agency” without another identified billing
source. For patients with >1 visit during the study period, race, age and insurance were
defined using data from the first visit where an HPV vaccine dose was provided, or the first
visit during the study period when if no vaccine doses were administered.

Visit-level variables included the medical specialty of the provider and the visit type.
Because of the low numbers of medicine-pediatrics (MP) visits, these were combined with
general internal medicine (GM) visits for most analyses. Visit types were categorized as
either “preventive”, “problem-focused” or “immunization-only”, based on HEDIS criteria
and our previous work.[3,19]

2.4 Statistical Analyses
The proportion of women vaccinated was determined by dividing the number of individuals
who received first, second or third HPV vaccine doses by the number of individuals who
were eligible for those doses. The proportion of vaccine doses attributable to different
patient or clinical factors was determined by dividing the number doses with a given
characteristic by the total number doses, with separate analyses for the first, second and third
doses in the series. The proportion of missed opportunity visits was determined by dividing
the number of missed opportunity visits by the total number of visits where a vaccine dose
could have been/was administered. Kaplan-Meier methods were used to determine the
cumulative proportion of the eligible population receiving first, second or third doses over
time. Individuals were censored if they reached the end of the study period or received a
vaccine dose. Analyses were stratified by patient and/or clinic characteristics and chi-square
tests assessed for associations. Logistic regression models assessed the factors independently
associated with either HPV vaccine series initiation or series completion. Based on our a
priori hypotheses, each of these models controlled for patient age, insurance type, race, visit
type and medical specialty. Because of small cell sizes, pediatrics visits were dropped from
both models, and immunization-only visits were dropped from the model assessing vaccine
series initiation. Analyses were performed using a combination of SAS®, version 9.1 and
STATA®, version 10 (STATA Corporation, College Station, TX 2008). A p-value of ≤ 0.05
was considered significant.

3.0 RESULTS
3.1 Sample Characteristics

During the 30 month study period, there were 11,535 young adult women who participated
in 41, 672 outpatient visits in the selected clinics. Only 3% of the sample was uninsured.

Dempsey et al. Page 3

Vaccine. Author manuscript; available in PMC 2012 January 10.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Very few visits occurred in pediatrics clinics. Sample characteristics are described in detail
in Table 1.

3.2 Patient-level Disparities in the Uptake of First, Second and Third Doses of HPV Vaccine
As shown in Table 2, only 18% of women eligible to receive the HPV vaccine actually
started the series. However, once the series had begun, a large proportion of women eligible
for 2nd and/or 3rd doses received them. As age increased, the likelihood of initiating the
vaccine series decreased significantly (Chi-square statistic for linear trend = 220.441,
p<0.0001), but there was no association between age and receipt of 2nd or 3rd doses.
Compared to other race groups, African Americans were slightly more likely to initiate the
vaccine series, but significantly less likely to receive subsequent doses. Both series initiation
and completion was lower among those with public insurance when compared to those with
private insurance. However, those without insurance were the least likely to initiate or to
complete the series (though the small sample size warrants caution when making statistical
conclusions). When the analysis was repeated with individuals in the “no insurance”
category eliminated, a similar pattern of results was found (data not shown).

In the sample there were 10,465 women (91% of the sample) who had ≥6.5 months of
eligibility in the study period from the date of their first qualifying visit. Theoretically, all of
these women should have been able to initiate and complete the 3-dose HPV vaccination
series according to the recommended schedule (doses at 0, 2 and 6 months plus an extra 2
weeks for scheduling variations). However, only 1% (n=60) got all 3 doses of the HPV
vaccine within this time frame. When eligibility was further narrowed to those with ≥12
months of eligibility (79% of the sample) the series was completed by only 8% within a year
from the date of their first qualifying visit, and only 10% when the entire time study period
was included in the analysis.

3.3 Clinic-level Disparities in Vaccine Utilization
As shown in Table 3, patients utilized all three visit types to initiate the vaccine series, but
the majority of 2nd and 3rd doses were provided at immunization-only appointments. There
were statistically significant differences in visit types used when comparing 1st to 2nd and 1st

to 3rd doses, but not when comparing 2nd to 3rd doses (data not shown). FM providers were
more likely than other medical specialties to both initiate and provide subsequent doses at
problem-focused visits. However, immunization-only appointments were still the most
common type of visit used for 2nd and 3rd doses across all medical specialties. A similar
pattern of results was found when the small proportion of pediatrics visits was eliminated
from the analysis (data not shown).

In a multivariable model assessing correlates of series initiation (Table 4), increasing age,
public insurance on non-FM specialty were all associated with a decreased odds of this
outcome and African American race was associated with an increased odds of this outcome.
In a second model that assessed correlates of series completion among those who had
received the first dose in the series and had at least one year of time available in the study to
receive subsequent doses, African American race was associated with a decreased odds of
completing the series when compared to other groups, as was public insurance. However,
series completion was not associated with age or medical specialty.

3.4 Patterns of Utilization Over Time
Using Kaplan-Meier techniques, we examined the patterns of vaccine utilization over time
among the sample overall and disaggregated by various characteristics. As shown in Figure
1A, the first visit captured in our analysis included initiating the HPV vaccine series for
approximately 8% of women. As shown in Figure 1B, most women who completed the
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vaccine series did so within 180-300 days after the first dose. After >400 days from the first
dose the proportion of eligible women who completed the series was negligible.

Disparities in vaccine series initiation by race and insurance type (Figure 1, Panels B and C,
respectively) appeared to worsen over time (demonstrated by an increasing distance between
lines over time). However, the “level” of disparities by race and insurance appeared
relatively stable over time for series completion (lines run generally parallel over time).
Disparities in series initiation by medical specialty appeared to be sustained, but relatively
fixed, over time (Figure 1, panel D). Specialty-based disparities were minimized by the time
of series completion.

3.5 Missed Opportunities for Vaccination
The proportion of visits that were “missed opportunities” for vaccination (any eligible dose)
was high (88% for all visit types and medical specialties combined). There were significant
differences in the proportion of missed opportunity visits by medical specialty (FM and
gynecology −88% each, pediatrics − 73%, GM/MP − 91%; p<0.0001). The highest
proportion of missed opportunities occurred at problem-focused visits (91-98%, depending
on medical specialty). However, even among preventive care visits, where vaccines are
known to be preferentially provided,[20-22] missed opportunities were still common
(61-92% of visits, depending on medical specialty).

4.0 DISCUSSION
Two to five months following recommendations for HPV vaccination of women, the CDC
reported that only 10% of 18-26 year olds had initiated the vaccine series.[14] Results of our
study, which assessed HPV vaccination among 19-26 year old women seen in a university-
based primary care clinic system 2 ½ years after the vaccine was available, suggest that
HPV vaccine uptake among young adult women continues to be low. Only 18% of these
women had initiated the 3-dose series and only 10% of the cohort with ≥1 year of study
eligibility had received all three vaccine doses within the 30 month period. HPV vaccination
use among adult women is notably lower than adolescents seen in the same clinical system.
In a previous analysis that assessed within the same clinical setting HPV vaccination among
adolescent female 15 months after the vaccine was available we found that 28% of 11-17
year olds had initiated the vaccine series and 15% of the cohort with ≥1 year of study
eligibility had received all three vaccine doses.[3]

Among adolescents, national and regional assessments have demonstrated disparities in
HPV vaccine utilization by race, age, insurance and poverty level.[3,11] Similar findings
have not been confirmed nationally for adult women, but have been supported by regional
analyses [4,5,14,15] and are also supported by our results. Our study is one of the first to
demonstrate disparities in adult HPV vaccine uptake by medical specialty, and to describe
differences in these disparities by different doses in the series. Our longitudinal analyses
also present evidence to suggest that the race- and insurance-related disparities in HPV
vaccine use are worsening over time.

In our study African American race was associated with increased vaccine series initiation
but decreased receipt of second and third doses when compared to whites and those of other/
unreported race. These results are similar to our previous study of adolescent HPV vaccine
utilization within the same university-based clinical system and to other studies.[3,4,15] The
consistency across the age spectrum of lower series completion among African Americans is
concerning given that minority women are at increased risk of HPV-related morbidity and
mortality.[23,24] Lower utilization of both Pap testing and HPV vaccination among
minority women suggests that cultural mediators may create barriers to participation in these
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important preventive activities. It also raises the broader question of whether HPV
vaccination efforts as they currently stand will have any impact on population-level rates of
cervical cancer in the U.S. It appears that additional work is needed to identify culturally
relevant educational messages and interventions that can improve compliance with both
HPV vaccination and Pap smear screening among this population.

Disparities in vaccine uptake among young adult women with regard to age and insurance
type were also identified in this study. Younger age was associated with an increased odds
of starting the vaccine series but age had no association with completing the series once it
had begun. One explanation for this age effect is women may believe it is “too late” for
them to benefit from HPV vaccination as they age and become more sexually experienced.
[25] In our previous study of adolescents[3] a reverse association with age was found –
younger adolescents were less likely to initiate the series when compared to older
adolescents (with no associations between age and second/third doses). Taken together these
results suggest that age primarily affects the decision of whether or not to vaccinate, not the
ability or willingness to comply with subsequent doses once the vaccine series is begun.
Interventions that target series initiation may therefore be an effective “starting point” to
improve HPV vaccine uptake. However, it is important to note that the women completing
the vaccination series in this study deviated significantly from the ideal schedule used in
HPV vaccine efficacy trials.[26] Theoretically, this deviation could reduce the efficacy of
the vaccine, though this hypothesis remains to be proven.

For women >18 years old, it is important to consider any age effects on vaccine uptake in
the context of insurance status. Individuals >18 years old are not eligible for the Vaccines
For Children (VFC) program, a federally funded program that provides free vaccines to
millions of under or un-insured individuals ≤18 years of age.[27] In addition, between the
ages of 19-26 years coverage under parents' insurance plans also declines, often without
replacement by employer-sponsored individual health coverage.[28,29] These age-based
differences in insurance status could explain, at least in part, the finding of lower vaccine
series initiation with advancing age among young adult females in our study. However, only
a small proportion of women in our study were without insurance, and the majority of
private and public payers were covering the HPV vaccine for adult women at the time of the
study.

This study also demonstrated disparities in HPV vaccine use by medical specialty. FM
providers were substantially more likely to initiate the vaccine series, and to use “problem-
focused” visits to administer vaccine doses than the other medical specialties. In addition,
there were specialty-based differences in series initiation but not series completion – a
finding that has also been described for HPV vaccination among adolescents.[3] One
explanation for this finding is that, because they care for children (who require many
vaccines), FM providers may be more adept or comfortable than gynecologists or GM
providers at convincing adult patients to receive the HPV vaccine. Anecdotal reports from
our institution suggest that gynecologists might have a particularly difficult time in initiating
the series because some patients believe their insurance company will deny coverage of the
vaccine since the gynecologist is not designated as their “primary care provider.” The lack
of specialty-based differences in administration of 2nd and 3rd doses again highlights the
importance of vaccine series initiation. Importantly, “missed opportunities” for providing
vaccines were commonplace across all medical specialties.

4.1 Limitations
Thus study's results should be interpreted in light of several important limitations. First, the
study population was limited to one university-based health system located in Michigan.
Though this population is both economically and racially diverse, results may not be
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generalizable to other geographic locales, to patients seen in private practice or public health
settings, or to non-medical-based populations. Furthermore, Latino ethnicity, a variable that
has been shown to be associated with differences in vaccination levels for childhood
vaccines[30], could not be assessed in our analysis. In other studies of HPV vaccination,
Latina ethnicity has been associated with increased series initiation, but decreased series
completion for HPV vaccines.[11] Second, the sample included very few individuals
without health insurance. Young adults have higher rates of un-insurance when compared to
other ages[28,29] and the high out-of-pocket costs of HPV vaccines likely prevent many
without insurance from being vaccinated. Thus at a population level, HPV vaccination
uptake among 19-26 year old females is expected to be lower than that found in this study.
Third, the analysis did not capture doses of vaccine provided outside of the university
setting, though our results appear generally consistent with other studies on HPV vaccine
uptake among adults.[14] Fourth, we were unable to discern reasons why vaccination did not
occur among eligible patients. Some patients may have been offered the vaccine and
refused. In addition, inconsistency in provider recommendation could have caused
variability in uptake between different clinical settings or among different patient
populations.

4.2 Conclusions
Clinicians caring for women and men eligible for the HPV vaccine need to explore options
to promote the initiation of the vaccine at every encounter with patients. Once the
vaccination series is started, then systems need to be tested which achieve completion of the
series in the ideal time intervals. In the era of electronic medical records, systematic prompts
to clinicians, support staff, and patients could significantly improve this process.
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Figure 1.
Cumulative proportion of women vaccinated overall, and subdivided by race, insurance type
and medical specialty of appointment.
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Table 1

Characteristics of sample by patient- and visit-level factors

Characteristics %

Characteristics of patients (n=11,535) at time of first qualifying visit

Age

 19-20 years 22%

 21-22 years 24%

 23-24 years 26%

 25-26 years 28%

Race

 White 76%

 African American 11%

 Other/Not specified 13%

Insurance

 Private/other 76%

 Public 21%

 No Insurance 3%

Characteristics of qualifying visits (n=41,672)

Medical Specialty

 Pediatrics 1%

 FM 34%

 Gynecology 20%

 GM/MP 45%

Visit Type

 Preventive Care 20%

 Problem-focused 72%

 Immunization-only 7%
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