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Abstract
Purpose—Human Papillomavirus (HPV) vaccine uptake remains low. Although publicly funded
programs provide free or low cost vaccines to low-income children, barriers aside from cost may
prevent disadvantaged girls from getting vaccinated. Prior studies have shown distance to health
care as a potential barrier to utilizing pediatric preventive services. This study examines whether
HPV vaccines are geographically accessible for low-income girls in Los Angeles County and
whether proximity to safety-net clinics is associated with vaccine initiation.

Methods—Interviews were conducted in multiple languages with largely immigrant, low-income
mothers of girls ages 9 to 18 via a county health hotline to assess uptake and correlates of uptake.
Addresses of respondents and safety-net clinics that provide the HPV vaccine for free or low cost
were geo-coded and linked to create measures of geographic proximity. Logistic regression
models were estimated for each proximity measure on HPV vaccine initiation while controlling
for other factors.

Results—On average, 83% of the 468 girls had at least one clinic within 3-miles of their
residence. The average travel time on public transportation to the nearest clinic among all girls
was 21 minutes. Average proximity to clinics differed significantly by race/ethnicity. Latinas had
both the shortest travel distances (2.2 miles) and public transportation times (16 minutes)
compared to other racial/ethnic groups. The overall HPV vaccine initiation rate was 25%.
Increased proximity to the nearest clinic was not significantly associated with initiation. By
contrast, mother’s awareness of HPV and daughter’s age were significantly associated with
increased uptake.
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Conclusions—This study is among the first to examine geographic access to HPV vaccines for
underserved girls. Although the majority of girls live in close proximity to safety-net vaccination
services, rates of initiation were low. Expanding clinic outreach in this urban area is likely more
important than increasing geographic access to the vaccine for this population.
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HPV vaccine; adolescent; safety-net; geographic information systems (GIS); minority health; low-
income

INTRODUCTION
Low income, ethnic minority, and immigrant women experience a higher burden of cervical
cancer in the United States (U.S.) [1, 2]. In Los Angeles County (LAC)1, cervical cancer
incidence is significantly higher than the national average (12.1 per 100,000 vs. 8.1 per
100,000) [3], with Latina women having the highest rates (18.1 per 100,000) among all
ethnic groups [4].

Wide-spread adoption of HPV vaccines has the potential to substantially reduce future cases
of cervical cancer as well as other HPV-related cancers and genital warts [5]. Currently,
both the bivalent and quadrivalent vaccines are recommended for routine use among girls
ages 11 to12 years old and approved for use among girls as young as 9 and up to age 26 [6].
Low-income children who qualify for the federally funded Vaccines for Children (VFC)
program can access the vaccines for free or low cost via VFC providers [7].

Currently, adolescent HPV vaccination rates remain low in the U.S. Recent national data
revealed only 53% of adolescent girls initiated the HPV vaccine and 35% completed the 3-
dose series in 2011 [8]. These rates are much lower than uptake rates for other adolescent
vaccines [9]. Unless the vaccine is adopted by all subgroups, including girls that are most at
risk for cervical cancer, disparities will likely remain. Existing research on HPV vaccine
uptake has focused mainly on individual level factors, including demographic
characteristics, vaccine knowledge [10, 11] and acceptability [12, 13]. Recent studies
assessing barriers to uptake among disadvantaged groups indicate that less educated, low-
income and ethnic minority parents are less likely to have heard of the HPV vaccines or
have vaccinated daughters [14, 15].

Few studies have explored geographic access to vaccination services, especially among
disadvantaged girls, as a potential barrier to HPV vaccine initiation. Geographic access to
care, defined as the relationship between the location of health care providers and the
location of clients [16], has been shown to impact the utilization of health services,
including HIV testing, asthma management, breast cancer screening, and childhood
immunizations [17–20]. Importantly, a recent study found that low-income, urban children
living closer to pediatricians were more likely to be up to date with childhood vaccinations
[17]. In a similar study, asthmatic children with increased geographic access (i.e. proximity)
to providers had better longitudinal asthma management [20]. In response to reducing
geographic barriers to primary care services, local health departments and individual health
care organizations across the country have implemented mobile van clinics as a strategy to
increase access to to underserved communities [21–23]. A prior study, focused on
understanding childhood immunizations in states and urban areas, cited mobile health vans
and improving clinic hours as strategies for increasing uptake [24]. Despite the growing

1Abbreviations: HPV = human papillomavirus; LAC = Los Angeles County; LACDPH = Los Angeles County Department of Public
Health; OWH = Office of Women’s Health; VFC = Vaccines for Children
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evidence that distance to vaccination services may be a plausible barrier to uptake, little is
known about whether safety-net immunization services are geographically accessible to
disadvantaged communities that can benefit most from HPV vaccines.

This study examines the proximity of county operated and affiliated safety-net immunization
clinics to a sample of low-income, ethnic minority girls in Los Angeles County who are age
eligible for HPV vaccination. The study also assesses the extent to which HPV vaccine
uptake is associated with proximity to safety-net immunization clinics.

METHODS
Study Population

We used secondary data from a survey of low-income caregivers of adolescent girls. The
original study aimed to identify rates of HPV vaccine uptake and correlates of uptake,
primarily psychosocial factors, among girls with caregivers who routinely use the LAC
safety-net system [25]. This study expands on the original study to examine whether
geographic proximity to safety-net clinics is associated with HPV vaccination. Participants
were recruited from the Los Angeles County Department of Public Health’s (LACDPH)
Office of Women’s Health’s (OWH) telephone hotline. The OWH toll-free hotline provides
services, such as scheduling of cervical and breast cancer screening appointments and
disseminating health information, to low-income (<200% federal poverty level) and
uninsured women. Hotline services are available in multiple languages, including Spanish,
Mandarin, Cantonese, Korean, and English. Between January and November 2009, all in-
coming callers and prior callers who were called back for other hotline reminder services
were introduced to the study and asked to be screened for study eligibility following the
completion of normal hotline services.

Eligibility criteria included female callers that were medical decision-makers for at least one
HPV vaccine age eligible girl (9–18 years) in the household. We excluded women who were
not between the ages of 18 and 65 years old. Callers with more than one HPV vaccine
eligible girl were asked to complete the survey in relation to the girl with the earliest birth
month to ensure that surveys were not systematically completed in relation to older or
younger girls in the household while at the same time minimizing the burden of the selection
process for hotline operators.

Callers of all hotline languages were asked to participate. Among eligible callers, 93% of
eligible callers provided informed consent and completed the survey. English speaking
participants had slightly lower enrollment rates (81%) compared to Spanish (96%), Korean
(97%) and Chinese (98%) speaking callers. Study participants are referred to as “mothers”
for simplicity because 85% of women in the study identified themselves as mothers, rather
than grandmothers, aunts, or sisters. Mothers were administered a 75-item telephone survey
in pencil and paper format that lasted approximately 20–30 minutes.

Safety-net Clinics
We included all clinics that were part of the Los Angeles County Immunization Program’s
provider referral list in 2009 (n=155) as likely points of access to free or low cost HPV
vaccines for girls in the study sample [26]. These clinics include a combination of county
operated health centers or immunization clinics, federally qualified health centers (FQHC)
or FQHC look alike clinics, public–private partnership clinics, and other community health
or free clinics. All clinics in the LACDPH Immunization Program’s provider referral list
have the capacity to provide recommended immunizations for children. Many of the clinics
provide a full range of primary care services, while others are freestanding immunization
clinics operated by the county. All clinics have health care personnel on site to administer

Tsui et al. Page 3

Vaccine. Author manuscript; available in PMC 2014 April 12.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



vaccines and are enrolled in the VFC program to provide free or low cost vaccines to
underserved children in the area. In addition to VFC funding, clinics also receive Title 317
funding to provide vaccines to underinsured populations. Vaccination services are available
to low-income girls at these clinics regardless of their insurance status. Because the number
of clinics affiliated with the LACDPH Immunization Program can fluctuate over time due to
clinic closures and the expansions, we used the clinic list available in 2009 to match the data
collection period of our study. Women who call the OWH telephone hotline routinely ask
for referrals to women’s health services via safety-net clinics within the county and routinely
use safety-net services. The clinics included in this study are the same clinics that mothers
would be referred to by the LACDPH to access free or low cost vaccinations for their
daughters. Geographic proximity to these clinics, therefore, encompasses the majority of
VFC providers within the county system that provide safety-net vaccination services.

Measures
Primary Predictor: Geographic Access

Geographic access was defined as spatial and temporal proximity to clinics. We explored the
following measures to characterize geographic proximity: 1.) shortest straight-line
(Euclidean) distance, 2.) shortest travel distance over a road network, 3.) availability of at
least one clinic within a 3-mile radius of residence, 4.) shortest driving time, 5.) shortest
public transportation time. Locations of residences for each vaccine eligible girl and safety-
net clinics were geo-coded using ArcGIS 10 (ESRI, Redlands, CA). We excluded 11
participants with addresses that could not be geocoded accurately beyond the zip code level.

Straight-line distance was measured as the shortest direct distance (miles) between each
respondent’s residence and the nearest clinic. While straight-line distance is often used in
the literature, it is less realistic because it ignores physical barriers (e.g. buildings, parks).
We also included shortest travel distance; this was measured as the distance (miles) over the
LAC road network between the respondent’s residence and the nearest clinic. We also used
a dichotomous (yes/no) variable of having at least one available clinic within a 3-mile radius
of each girl’s residence. Several prior studies have suggested that average distance to health
care facilities in urban areas is between 2 to 5 miles [17, 20, 27]. Geographic measures were
obtained using ArcGIS 10 (ESRI, Redlands, CA). Travel time (in minutes) was calculated
using the driving direction and public transportation functions in Google Maps. For
consistency and completeness of the Google Maps fields, we calculated travel times to
clinics for Thursday afternoons at 4 pm based on the assumption that most schools close
between 2–3 pm and many clinics close by 5–6 pm. We chose Thursday afternoons to obtain
a conservative estimate for travel time based on the notion that traffic congestion is greatest
on Thursday and Friday afternoons, but are aware parents may choose to take their
daughters to get vaccinated on other weekdays as well. Study findings should be interpreted
with the understanding that geographic proximity to clinics was based on the closest clinic
to each girl’s residence and that use of clinics located further away may be possible due to a
variety of other factors.

Primary Outcome: HPV vaccine initiation
HPV vaccine initiation was a dichotomous (yes/no) outcome for whether an adolescent girl
received at least one dose of the HPV vaccine. Mothers were only asked about uptake of the
quadrivalent vaccine because the bivalent vaccine was not yet available at the time of
interview. Mothers were asked about their awareness of HPV infections and HPV vaccines.
Mothers who had knowledge about HPV vaccines were subsequently asked whether their
daughter had received any doses of the vaccine. The “initiated” group included mothers who
reported their daughters had received at least one dose of the vaccine. The “uninitiated”
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group included mothers who reported they had never heard of the HPV vaccine and mothers
who reported their daughters did not receive any doses of the HPV vaccine. Eleven girls
with mothers who reported they had never heard of HPV but also reported that their
daughters initiated the HPV vaccine were excluded from the analysis.

Individual level covariates
We included basic demographic information available for mothers (age, race/ethnicity,
education, and nativity) and girls (age) from the original survey as covariates for the
multivariable models. Race/ethnicity was measured by the following mutually exclusive
categories: Latina, Chinese, Korean, African American, and other race. The “other” race
category included other Asian subgroups (e.g. Vietnamese), multiracial, and non-Latino
white. The hotline targets low-income women with an annual household income of less than
200% federal poverty level, resulting in limited variability in family income across the study
sample. Income was therefore excluded as a covariate in the analysis. For daughter’s age, we
used the age recommendations for HPV vaccination to transform the age of adolescent girls
into three categories (9–10 years – pre-recommendation group, 11–12 years – recommended
group, 13–18 years –catch-up group) [28]. We also included the health care access variables
available for each adolescent girl (having a usual source of care, insurance type).

Statistical Analysis
Initial descriptive statistics were obtained to describe the study sample and to examine the
distributions of the primary outcome and predictor variables. Bivariate associations between
geographic access and race/ethnicity were tested using one-way ANOVA tests for
continuous measures and Fisher’s exact test for the dichotomous measure. Differences in
continuous proximity measures by vaccine initiation were tested using Wilcoxon-Mann-
Whitney tests.

Logistic regression models were used to estimate the association between geographic access
and HPV vaccine initiation, while controlling for other factors. African American and
“other” race (n=30) categories were omitted from the multivariate analysis because of small
numbers and limitations in interpreting results for a heterogeneous group. Statistical
significance for all analyses was determined at the p<0.05 level. Only significant covariates
in the bivariate analyses were included in the multivariable model. We retained the primary
predictor of interest, geographic access, in the multivariate models. All multivariate
regression results were obtained as odds ratios with 95% confidence intervals. All analyses
were conducted using STATA 10 statistical software (Statacorp, College Station, Texas).
This study was approved by the UCLA Institutional Review Board.

RESULTS
Sample Characteristics

Over half (51.6%) of mothers in the sample (n=468) were Latina and a third (33%) were
Asian (Table 1). Adolescent girls averaged 13.9 years in age. About a quarter (25%) of all
girls in the sample initiated the HPV vaccine. The highest initiation rate was among Latinas
(30%), with Chinese, Korean, African American and girls belonging to other racial/ethnic
groups at lower rates ranging from 19% to 24% (not statistically significant). Initiation rates
were significantly lower among younger girls. Girls with public insurance had the highest
rates (32%) of HPV vaccine initiation compared to girls with private insurance (21%) or no
insurance (19%). Differences in initiation rates by age and insurance type were statistically
significant.
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Geographic Access to Clinics
The locations of safety-net immunization clinics and residence of adolescent girls in the
sample are shown in Figure 1. For purposes of health care delivery and planning, the county
is divided in eight Service Planning Areas (SPAs). The majority of clinics are located in the
metro (SPA 4 - central regions around downtown) and south (SPA 6) Los Angeles areas of
the county, matching areas of the county with greatest population density and poorest
neighborhoods. Residential locations are also geographically clustered by race/ethnicity,
with the majority of Latina and African American girls living in central and south Los
Angeles and Chinese girls living in the eastern part of the county, providing evidence of the
immigrant and ethnic enclaves within the Los Angeles Area [29].

Geographic access differed significantly across racial/ethnic groups (Table 2). Over 90% of
Latina girls had a clinic within 3-miles compared to 68% of Chinese girls and 70% of
Korean girls. Driving time to the nearest clinic was longest for Chinese and Korean (7.5
minutes) girls compared to Latina (4.8 minutes) and African American (6.0 minutes) girls.
These differences, although significantly different, indicate driving time to the nearest clinic
is relatively short for all racial/ethnic groups in the sample. Public transportation time
followed a similar pattern for racial/ethnic differences but revealed that mothers without
access to a personal vehicle would have to spend more than three times the amount of time
(average of 21.4 minutes) to take their daughter to the nearest clinic compared to the average
driving time.

Geographic Access and HPV Vaccine Initiation
The bivariate analyses showed that girls who were Latina, covered by public insurance, and
had a usual source of care had greater odds of initiating the HPV vaccine (Table 3). Overall,
geographic access measures were not significantly associated with HPV vaccine initiation in
the bivariate or multivariable analyses. Results from the multivariable models using travel
distance and public transportation time as geographic access measures are shown in Table 3.
We present findings from models using travel distance and public transportation time based
on their specificity (e.g. travel distance vs. straight-line distance) and their relevance to our
study sample (e.g. public transportation time over driving time). Results were similar for
multivariable models using straight-line distance, driving time, and having a clinic within
three miles of each girl’s residence (data not shown).

DISCUSSION
For the most part, HPV vaccination services via safety-net clinics are geographically
accessible for low-income, ethnic minority girls in this county hotline sample. Our findings
reveal that 80% of, or 8 out of every 10, low-income adolescent girls with mothers who
routinely call the Office of Women’s Health hotline live within three miles of a nearby clinic
where they can access the HPV vaccine for free or low cost. These findings suggest HPV
vaccination services are geographically accessible to populations who rely on safety-net
facilities in Los Angeles County. While increased proximity to pediatric health services was
linked to increased service use among urban, low-income populations in prior studies [17,
20], we did not find a similar relationship. Low perceived awareness of available HPV
vaccination services, as opposed to a lack of existing vaccination services, may be a possible
reason for low uptake. In addition, findings may stem from selection issues and lack of
participant heterogeneity. The low-income mothers who called our hotline are presumably
more motivated than low-income mothers from similarly underserved communities who do
not use hotline services to seek health care for themselves or their daughters. Perhaps these
motivational factors also compress the variation in our sample. Future research should test
the hypothesis that intrinsic motivation may overcome geographic access barriers, and the
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corollary hypothesis that persons who are less motivated may be more severely affected by
access barriers.

We found very low reports of HPV vaccine initiation in our sample of low-income, ethnic
minority girls. These rates were much lower than nationally reported rates for low-income
adolescent girls (51.9%) in 2009 [30], the same year this study was conducted, and well
below the national 80% target immunization goal for adolescents in 2020 [9]. We also found
rates of initiation to be equally low among older girls (13–18 years) and girls in the
recommended age group (11–12 years). Low uptake may be due to lack of information
about HPV, preventing mothers from seeking the HPV vaccine at safety-net clinics for their
daughters. Rates of HPV and HPV vaccine awareness were only moderate within our study
sample. Furthermore, our prior analyses have shown that needing more information about
the vaccine and not knowing where to get the vaccine for their daughters were reported as
potential correlates of low vaccine uptake [25]. These results reinforce studies showing a
large proportion of parents report needing more information about the vaccine as a reason
for not having their daughter vaccinated [14, 25, 31, 32]. Our findings, supportive of current
literature, suggest even among mothers currently accessing county health services,
additional education about HPV vaccines as well as where to access the vaccines would be
beneficial.

Results also suggest health care coverage and clinical interactions with health care providers
may be worth exploring in future research. Girls with public health insurance had higher
rates of initiation compared to those with both private and no insurance coverage. For low-
income adolescent girls, Medicaid coverage could lead to stronger ties with a usual source of
care that improve continuity of care [33] as well as a greater chance to receive a physician
recommendation for the HPV vaccines [34]. Lower rates of vaccine initiation among
privately insured girls may be a result of the increasing cost-sharing and out-of-pocket costs
for adolescent vaccines under private health insurance plans [35]. Prior studies indicate
families at or near the poverty level are faced with disproportionate out-of-pocket costs that
limit vaccine uptake [36]. The elimination of out-of-pocket costs for all recommended
immunizations under the Affordable Care Act will help to ameliorate the individual cost
burden to low-income parents of adolescent girls in the future [37].

Our study found that proximity safety-net clinics varied somewhat across race/ethnicity. The
magnitude of differences for distance and time to nearest clinic between groups, however,
were small (i.e. estimated driving time for Latina girls is on average 3 minutes shorter than
for Chinese girls). Racial/ethnic differences related to other organizational and system
aspects of care, such as access to clinic appointments, language concordant care, and
preferences for other clinic attributes, may also impact HPV initiation and warrant further
investigation [38–40]. Clinic-based factors such as targeted services for specific
communities or the availability for racially or linguistically concordant providers may be
stronger than the influence of distance on service use and therefore require further
investigation [40, 41]. If this is the case, the limited English proficient mothers in our
sample may be more inclined to have their daughters vaccinated at clinics within their ethnic
community centers despite having to travel further than their nearest safety-net clinic. Future
research should explore multiple dimensions of access (i.e. geographic, organizational) that
influence vaccine uptake.

These study results should be considered in light of some important limitations. As
mentioned above, our null findings could be a result of selection issues and lack of
participant heterogeneity as mothers in our study are already a motivated health seeking
group. All participants in the study were voluntary users of a county health hotline and may
not be generalizable to all low-income mothers. Furthermore, this study had a limited
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number of non-Latino white, non-Latino African American and multiracial mothers, which
could be due to hotline outreach and community activities that are promoted in the non-
English language hotline communities (e.g. Latino, Chinese, Korean).

The locations of where girls received the HPV vaccine were not available in our dataset. For
some groups, health services may be obtained at locations closer to a school or workplace.
We based our analysis on proximity to the closest safety-net immunization clinic, but did not
assess mother’s awareness of these clinics. In addition, our list of safety-net clinics, while
comprehensive, may not include all points of HPV vaccine access. Private providers may
also enroll in the VFC program and provide the vaccine for free or low cost to eligible girls,
but are not included in this study. Nonetheless, the clinics used in our study were derived
from the LACDPH Immunization Program’s referral list and therefore target the study
population. Limited information is available for this study, however, about the hours of
operation, additional vaccine administration fees, language capacity, or other services
provided at these clinics. Further investigation regarding operational factors at the clinic
level that influence timely vaccine uptake is warranted.

Proxy-reported vaccination history by mothers raises questions about response bias. A
recent study, however, showed that parental reporting of HPV vaccination had the highest
validity in the National Immunization Survey compared to parental reporting of any other
adolescent vaccines [42]. Lastly, the cross-sectional nature of the data limits our ability to
make causal inferences. Nevertheless, the unique sample of low-income girls and
information on the exact residential and safety-net clinics provide practitioners provides
actionable information for informing and targeting HPV promotion efforts.

Our study results point to the need to further examine factors that hinder and facilitate access
to vaccination services among underserved populations. The idea of geographic barriers to
care has long been discussed in the literature, but only recently have more studies attempted
to empirically test this idea. We employed techniques to estimate not only simple proximity,
but also to estimate the “realistic” travel distance and travel time to reach a clinic. Hence,
our study is among the few to systematically examine clinic proximity as a primary correlate
of HPV vaccine initiation. Our findings indicate interventions aimed to reduce geographic
barriers may not be as urgent as increasing outreach for existing services within this large
urban area. Future studies, however, should continue to investigate health system factors
(e.g. administration fees, clinic hours and wait times) related to HPV vaccine access for
underserved groups. In addition, future interventions for vaccine uptake should focus on
increasing awareness on where to access the vaccine as well as other safety-net system
factors that could improve access to HPV vaccines for underserved populations and
ultimately reduce cervical cancer disparities.
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Highlights

• We focus on an underserved population of low-income, ethnic minority girls

• We examine geographic proximity to HPV vaccination services within safety-
net clinics

• Over 80% of girls live near a clinic with HPV vaccination services for free or
low cost

• Distance and transportation time to nearest clinic differ by race/ethnicity

• Age of adolescent girl and insurance status remain important correlates of
vaccine initiation
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Figure 1. Safetynet Immunization Clinics and Residence* of Vaccine-Eligible Girls by Race/
ethnicity
*Residential locations are shown with surrounding buffers (gray regions) for confidentiality.
Darker gray regions correspond to overlapping residential buffers of multiple girls. Exact
residential locations were used to calculate geographic access measures in the analyses.
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Table 1

Demographic and Health Care Characteristics of Mothers/Caregivers and Adolescent Girls

Characteristic Total Sample % (n) Initiated HPV Vaccine** %
(n)

Did Not Initiate HPV
Vaccine*** % (n)

p-value

Mothers/Caregivers

Total 100.0 (468) 25.2 (118) 74.8 (350)

Race/ethnicity

 Latina 51.6 (236) 30.0 (70) 70.3 (166) 0.31

 Chinese 19.3 (88) 23.9 (21) 76.1 (67)

 Korean 14.2 (65) 20.0 (13) 80.0 (52)

 African American 8.1 (37) 18.9 (7) 81.1 (30)

 Other race 6.8 (31) 22.6 (7) 77.4 (24)

Education

 < High School Diploma 49.8 (233) 27.0 (63) 73.0 (170) 0.37

 High School Diploma or more 50.2 (235) 23.4 (55) 76.6 (180)

Nativity

 Foreign-born 87.6 (410) 25.9 (106) 74.2 (304) 0.39

 Born in U.S. 12.4 (58) 20.7 (12) 79.3 (46)

Percent Life in U.S>

 < 25% life spent in U.S. 16.7 (78) 19.2 (15) 80.8 (63) 0.18

 ≥25% time spent in U.S. 83.3 (390) 26.4 (103) 73.6 (287)

Mother Heard of HPV

 Yes 60.7 (284) 41.6 (118) 58.5 (166) <0.001

 No 39.3 (184) 100.0 (184)

 Age (mean, SD)* 43.9 (7.1) 43.4 (7.2) 44.1 (7.0)

Adolescent Girls

Age

 9–10 years 14.9 (70) 5.7 (4) 94.3 (66) <0.001

 11–12 years 19.4 (91) 26.4 (24) 73.6 (67)

 13–18 years 65.6 (307) 29.3 (90) 70.7 (217)

Insurance status

 No Insurance 31.8 (149) 18.6 (22) 85.2 (127) <0.001

 Public 57.1 (267) 31.8 (85) 68.2 (182)

Private 11.1 (52) 21.2 (11) 78.9 (41)

Have Usual Source of Care

 Yes 65.6 (307) 30.3 (93) 69.7 (214) <0.001

 No 34.4 (161) 15.5 (25) 84.5 (136)

*
Descriptive statistics for mother’s age represent means and standard deviations rather than % and n of sample.

**
Percentages and n’s in this column represent the proportion and sample size of girls that have initiated the HPV vaccine within each

demographic category.
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***
Percentages and n’s in this column represent the proportion and sample size of girls that have NOT initiated the HPV vaccine within each

demographic category.
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Table 3

Bivariate and Multivariate Correlates of HPV Vaccine Initiation^

Bivariate OR (95% CI) Multivariable Model with
Travel Distance OR (95% CI)

Multivariable Model with
Public Transportation Time

OR (95% CI)

Geographic Access

Straight-line Distance 0.92 (0.77, 1.09) -- --

Travel Distance 0.93 (0.83, 1.04) 0.85 (0.62, 1.16) --

Clinic within 3 miles 1.05 (0.59, 1.87) -- --

Public Trans. Time 0.99 (0.98, 1.01) -- 0.99 (0.98, 1.01)

Driving Time 0.96 (0.91, 1.02) -- --

Mother/Caregiver

Race/ethnicity

 Latina *1.58 (1.05, 2.41) 1.0 1.0

 Chinese 0.90 (0.52, 1.56) 0.86 (0.45, 1.66) 0.83 (0.42, 1.64)

 Korean 0.70 (0.36, 1.33) 0.89 (0.40, 1.97) 1.05 (0.49, 2.26)

 African American 0.66 (0.28, 1.56) 0.63 (0.25, 1.58) 0.39 (0.13, 1.22)

English Interview (Ref: Non-English) 1.00 (0.56, 1.76) -- --

HS Diploma or more (Ref: no HS diploma) 0.78 (0.51, 1.20) -- --

Born in U.S. (Ref: Foreign-born) 0.75 (0.36, 1.56) -- --

Age 0.98 (0.95, 1.01)

Adolescent Girl

Age

 9 to 10 years **0.11 (0.03, 0.37) ***0.12 (0.03, 0.42) ***0.11 (0.02, 0.31)

 11 to 12 years 1.05 (0.61, 1.81) 1.0 1.0

 13–18 years *2.17 (1.32, 3.57) 1.27 (0.71, 2.26) 1.10 (0.61, 1.98)

Insurance status

 Uninsured *0.42 (0.25, 0.70) *0.41 (0.20, 0.81) *0.43 (0.22, 0.86)

 Public *2.40 (1.50, 3.83) 1.0 1.0

 Private 0.70 (0.33, 1.53) *0.39 (0.16, 0.96) 0.42 (0.17, 1.05)

Have a Usual Source of Care (Ref: No) *2.16 (1.32, 3.57) 1.30 (0.66, 2.57) 1.37 (0.67, 2.77)

^
Only results for multivariate models with travel distance or public transportation time as the measure for geographic access are presented. Results

were similar for models using straight-line distance, clinic within 3 miles, and driving time. Significance level of odds ratios:

*
p <0.05,

**
p<0.01,

***
p<0.001
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