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I nfection with human papillomavirus (HPV) is a serious public 
health concern with significant morbidity and financial conse-
quences. The most prevalent strains of HPV, subtypes 16 and 18, 

are leading causes of cervical and anal cancers nationally.1,2 Cervical 
cancers caused by persistent HPV infections have led to an estimated 
8.1 deaths per 100,000 women nationally and 8.3, 6.4, and 11 deaths 
per 100,000 for whites, African Americans, and Latinos, respectively, 
in California.3 The prevalence of HPV is highest (45%) among young 
women aged 20 to 24 years,4,5 and the likelihood of HPV infection is 
about 75% among adults aged 15 to 49 years.2 The costs of treating HPV 
and its related disease are estimated at or above $4 billion annually.6 

Two HPV vaccines, Gardasil and Cervarix, became available in 
2006 and 2009, respectively.7,8 Gardasil guards against subtypes 6, 11, 
16, and 18; Cervarix guards against subtypes 16 and 18 only. Both are 
nearly 100% effective against precancerous lesions, with Cervarix more 
effective against persistent infections (nearly 100%) than Gardasil (86-
89%).1,2 The vaccines are recommended for young females aged 12 to 
26 years and may have some benefits for older women.9-11 Financial con-
straints may be a significant barrier to HPV vaccination. The vaccine, 
at an estimated cost of $360 for the 3-dose vaccine plus the associated 
administration and visit fees (estimated at $92), is too expensive with-
out insurance coverage for most low-income families.12 

Free vaccine for children may be obtained from various sources includ-
ing the federally funded Vaccine for Children (VFC) program, which cov-
ers about 40% of poor children2; and the Immunization Grant Program 
(Section 317), which is subject to budget shortfalls.2 Vaccine manufactur-
ers may cover uninsured adults and Medicaid may cover vaccine costs for 
adults.4 The scope of these forms of coverage is unknown and the under-
insured may still have limited access.13

Among privately insured patients, the vaccine may not be covered 
or covered fully.14 In early 2008, some preferred provider organizations 
(PPOs) in California did not cover the vaccine.12 Lack of coverage or 
knowledge of coverage for the vaccine is a frequently reported reason for 
not vaccinating against HPV.15 Differential rates of compliance with the 
federal Advisory Committee on Immunization Practices by PPOs versus 
health maintenance organizations 
(HMOs) shortly after availability of 
the HPV vaccine, as well as higher 
cost-sharing requirements by PPOs, 
may have led to additional barri-
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cial barriers to early adoption of human papillo
mavirus (HPV) vaccination, specifically the role 
played by insurance, income, and affordability 
(measured by forgoing or delaying needed medi
cal care due to cost/no insurance).

Study Design: We used the 2007 California Health 
Interview Survey. Females aged 18 to 26 years (n 
= 1840) and parents with daughters aged 8 to 17 
years (n = 5765) were analyzed separately. 

Methods: Logistic regression models were used 
with the following dependent variables: (1) heard 
of the HPV vaccine, (2) received 1 dose only, (3) 
completed the series, (4) have not previously 
heard of HPV vaccine but interested in receiving 
it, and (5) interested and willing to pay $360 for it.

Results: Individuals enrolled in private health 
maintenance organizations (HMOs) were more 
likely to have heard of the vaccine compared with 
the uninsured and those enrolled in public HMOs. 
Young adults enrolled in private HMOs were also 
more likely to have initiated HPV vaccination or 
completed the series compared with uninsured 
young adults or those insured in nonHMO plans. 
Higher income parents were more willing to pay 
the cost of the vaccine. Forgoing needed care due 
to costs led to lower odds of initiating HPV vacci
nation among parents and completing the series 
among young adults. 

Conclusions: Strategies to increase HPV vaccina
tion rates should consider insurance or cost bar
riers for adults and those with high medical care 
expenditures. Disparities in receipt of the HPV 
vaccine are likely to continue without targeted 
outreach to more vulnerable populations.   
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ers to vaccination according to the type 
of private insurance coverage. Overall, 
high costs and inadequate coverage of 
the HPV vaccine are likely to lead to 
uneven vaccination rates among low-
income and other disadvantaged groups. 
understanding the impact of financial 
barriers on adherence to HPV vaccina-
tion is needed to improve HPV vaccina-
tion rates and to prevent HPV infection 
and its disease sequelae among all eligible-age females.16 

METHODS
Data and Sample

We used the 2007 California Health Interview Survey 
(CHIS) for this study. The survey is a representative random-
dial telephone survey of more than 53,600 households, includ-
ing about 51,000 adults, and is conducted in english, Spanish, 
Mandarin, Cantonese, Korean, and Vietnamese languages to 
capture the great majority of non–english speaking popula-
tions. It has an overall response rate of 21.2% and has been 
found in multiple studies to be representative of the California 
population.17 The sample included all females aged 18 to 26 
years (n = 1840) as well as girls aged 8 to 17 years (n = 5765) 
who are recommended to receive HPV vaccination. Parents 
of teenagers answered the CHIS vaccination questions to in-
crease the reliability of responses and because the vaccination 
decision is most likely to be made by parents of minors.  

Conceptual Framework, Research Questions,  
and Hypotheses 

We used Andersen and Davidson’s conceptual framework 
for healthcare use.18 Based on this conceptual framework, 
HPV vaccination or intent to vaccinate was determined by 
enabling factors (insurance, income, and affordability of care), 
predisposing factors (eg, age, race), and need (eg, health sta-
tus). Our primary interest was to assess the impact of enabling 
factors. Specifically, we wanted to determine how insurance, 
income, and affordability of care affect HPV vaccination rates 
and patients’ willingness to pay.   

We hypothesized that rates of HPV vaccination or intent 
to vaccinate and willingness to pay for the vaccination are 
lower for individuals without insurance coverage or with PPO 
or fee-for-service (FFS) coverage, for some low-income popu-
lations (as measured by federal poverty level [FPL]), and for 
individuals who reported that care has been unaffordable (as 
measured by having delayed or forgone needed healthcare due 
to cost/no insurance in the past year). We assumed that some 
eligible individuals fell through the gaps despite availability 

of VFC and other programs. We also examined the role of 
enabling factors in knowledge of the HPV vaccine, hypoth-
esizing that vaccine knowledge was lower among lower in-
come and uninsured groups who were not targeted by vaccine 
manufacturers’ advertising campaigns early on. 

Dependent Variables 
Five different dependent variables are included in this 

study. Adults and parents (Figure) were asked (1) if they had 
heard of the HPV vaccine prior to the survey. Those who had 
heard of the vaccine were asked (2) if they/their daughters 
had received at least 1 dose of the HPV vaccine, and if so 
(3) whether they/their daughters had received all 3 doses. Re-
spondents who had not heard of the vaccine were informed of 
the existence and intent of the vaccine and were then asked 
(4) if they were interested in receiving the vaccine (adults) or 
giving it to their daughter if a doctor recommended it. Those 
who were interested in receiving the vaccine were asked (5) if 
they were willing to pay $360 for the 3-dose vaccine. 

Independent Variables
The independent variables of interest were insurance, pov-

erty level, and affordability, as indicated by forgone or delayed 
care due to cost/no insurance. Insurance coverage was defined 
as private HMO, private PPO, public HMO, public FFS, or 
uninsured. The private HMO category includes variations in 
HMO types including point-of-service plans and exclusive pro-
vider organizations. The private PPO category includes PPOs 
and FFS options; the latter is an increasingly uncommon form 
of insurance in California. Public HMOs may also include some 
exclusive provider organizations but are primarily HMOs. Pub-
lic non-HMO coverage in California is an FFS form of cov-
erage. The distinctions in form or coverage were included to 
account for differences in benefit levels, cost-sharing require-
ments, restrictions imposed on use of various services, provider 
networks, and provider compensation and incentives. HMOs 
are more likely to cover all vaccinations and have lower cost 
sharing but may impose authorization requirements on servic-
es, while PPOs are more likely to have higher cost sharing but 
fewer restrictions on use. Public FFS coverage does not include 

Take-Away Points
Insurance coverage, income, and other indicators of affordability affect human papilloma
virus (HPV) vaccination rates. 

n	 To ensure effective prevention of HPV, it is important to provide targeted education 
to subgroups, particularly young adults aged 22 to 26 years, parents 56 years and older 
with young daughters aged 8 to 17 years, Latinos and Asian Americans, and members of 
public HMOs.

n	 Strategies to increase HPV vaccination rates should consider insurance or cost barri
ers for adults and those with high medical care expenditures.
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white, Latino, Asian American, African American, and other 
groups. education was dichotomized into any college educa-
tion versus less. Marital and family status was defined as mar-
ried, single with children, and single without children in the 
adult sample, and single with children versus married with 
children in the parent sample. We included the receipt of the 
flu vaccine in the past year as a measure of a health-seeking 
behavior. need was controlled for with perceived health status 
noted as excellent, very good, or good versus fair or poor.

Analytic Methods
Logistic regression models were used to assess the role of 

financial determinants of HPV vaccination, controlling for 
other potential modifiers. Insurance categories with very 
small sample sizes were combined in the models predicting 
completion of the vaccine series to improve reliability of find-
ings. Health status and education were excluded from the 
model predicting completion of the vaccine series for adults 
due to small sample size and collinearity. All analyses were 
weighted and adjusted for the complex survey design of CHIS. 

cost sharing, but provider participation in the program and sub-
sequent access to care may be more limited.

 Poverty level was indicated by FPL—less than 100%, 100% 
to 299%, and 300% or higher—and was used to assess the in-
dividual’s ability to pay for the associated out-of-pocket costs 
of HPV vaccine if insured or the full cost of the vaccine if un-
insured and unable to receive free vaccination. Affordability 
was indicated by reports of having forgone or delayed receipt of 
needed medical care due to cost/no insurance in the past year 
and was intended to account for financial barriers to access not 
captured by other variables in the models. Forgone or delayed 
care due to other reasons was also included in the models to 
control for nonfinancial reasons such as lack of time that lead 
individuals and parents not to obtain the HPV vaccination.

All models were also controlled for predisposing factors 
and other potentially confounding factors. Predisposing con-
trol variables included age, race/ethnicity, education, and fam-
ily status. Age was categorized as 18 to 21 and 22 to 26 years 
for the young adult females and 18 to 35, 36 to 55, and 56 years 
and older for the parents. Race and ethnicity were defined as 

HPV indicates human papillomavirus.  
aNote: The percentages presented in this figure are not weighted and are not representative of the population due to survey design effect.

n Figure. Dependent Variable Question Sequence, Adult Females Aged 18 to 26 Years and Parents of Girls Aged 8 to 
17 Yearsa

Adult females 18-26 Parents of girls 8-17

Have you ever heard of the HPV vaccine or shot
to prevent cervical cancer?

Have you ever received the 
HPV vaccine or HPV shots?

Are you interested in 
receiving the vaccine?

Did your daughter ever receive 
the HPV vaccine or HPV shots?

If your daughter’s doctor
recommended the HPV vaccine, 

would you have her get it?

Did your daughter 
receive all 3 doses

of the HPV vaccine?

The cost of the HPV vaccine 
may be about $360. Would you

get the vaccine if you had 
to pay this amount?

The cost of the HPV vaccine may
be about $360. Would you have  
 your daughter get the vaccine 
if you had to pay this amount?

Have you received 
all 3 doses of the 

HPV vaccine?

N = 1840

No
N = 520
(28.3%)

Yes
N = 1320
(71.7%)

No
N = 1615
(28.1%)

Yes
N = 4150
(71.9%)

No
N = 1139
(86.3%)

Yes
N = 181
(13.7%)

No
N = 496
(57.1%)

Yes
N = 373
(42.9%)

No
N = 638
(23.1%)

Yes
N = 2128
(76.9%)

No
N = 582
(60.1%)

Yes
N = 386
(39.9%)

No
N = 124
(68.5%)

Yes
N = 57
(31.5%)

No
N = 2130
(43.5%)

Yes
N = 2766
(56.5%)

No
N = 691
(41.7%)

Yes
N = 968
(58.3%)

No
N = 3281
(79.1%)

Yes
N = 869
(20.9%)

N = 5765
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n Table 1. Characteristics of Females Aged 18 to 26 Years and Parents of Young Girls Aged 8 to17 Years, 
California, 2007a

  
Characteristics

 
Females 18-26 y

Parents of  
Girls 8-17 y

Dependent variables   

  Heard of the HPV vaccine or shot to prevent cervical cancer 70% 63%

  Received at least 1 dose of the HPV vaccine if heard of vaccine 16% 21%

  Received all 3 doses of the HPV vaccine if received at least 1 dose 36% 43%

  Interested in receiving the vaccine if have not previously heard of vaccine 61% 57%

  Willing to pay $360 to get vaccine if interested in vaccine 41% 79%

Enabling factors: insurance, poverty level, and delays in access   

Insurance status

  Uninsured 22% 17%

  Public HMO 12% 7%

  Public non-HMO 12% 9%

  Private non-HMO 20% 26%

  Private HMO 34% 41%

Federal poverty level

  <100% 27% 18%

  100%-299% 37% 35%

  >300% 36% 47%

Delayed or forgone needed medical care in the past 12 months

  No delay 81% 82%

  Delayed or forgone needed care due to cost/no insurance 12% 8%

  Delayed or forgone needed care for other reasons 7% 10%

Predisposing factors: demographics and behaviors   

Age, y

  18-21 51% —

  22-26 49% —

  18-35 — 19%

  36-55 — 76%

  >56 — 6%

Race/ethnicity 

  Latino 43% 44%

  Asian American 15% 11%

  African American 6% 5%

  Other race 3% 2%

  White 33% 38%

Some college (vs no college) 51% 51%

Marital and family status

  Single with no children 70% —

  Single with children 11% 17%

  Married with or without children 19% 83%

Received a flu shot in the past 12 months 21% 23%

Need: health status   

Perceived health status

  Excellent to good health 88% 80%

  Fair to poor health 12% 20%

HMO indicates health maintenance organization; HPV, human papillomavirus. 
aEstimates are weighted for survey design effect.
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The pseudo R2 was calculated based on the nagelkerke meth-
od and indicates the approximate variance in the dependent 
variable explained by the independent variables.

RESULTS
The characteristics of the adult and parent samples are 

presented in Table 1. Most adult females aged 18 to 26 years 

(70%) and parents of girls aged 8 to 17 years (63%) had 
heard of the HPV vaccine prior to the survey. Among those 
who had heard of the vaccine, 16% of adults and 21% of 
girls aged 8 to 17 years had received at least 1 dose of the 
vaccine. Among those who had received at least 1 dose of 
the vaccine, 36% of adults and 43% of young girls had com-
pleted the 3-dose series. The respondents who had not heard 
of the vaccine were informed of the existence and purpose of 

n Table 2. Odds of HPV Awareness, Vaccination, Interest in Getting the Vaccine, and Willingness to Pay for It Among  
Females Aged 18 to 26 Years, California, 2007a

 
Heard About HPV Vaccine 

Before the Survey 

 
Received at Least 1 Dose  

of HPV Vaccine

Received All 3 Doses of HPV Vaccine 
(Among Those Who Had  

at Least 1 Doseb)

Interested in Receiving the  
HPV Vaccine (Among Those Who  

Have Not Heard of It)

Willing to Pay $360 for the HPV Vaccine
(Among Those Who Are Interested in 

Receiving the Vaccine)

Characteristics OR 95% CI P OR 95% CI P OR 95% CI P OR 95% CI P OR    95% CI P

Enabling factors: insurance, poverty level, and delays in access
Insurance status

  Uninsured 0.5 0.31-0.83 .01 0.3 0.13-0.79 .01 0.5 0.02-14.17 .68 1.1 0.75-1.63 .63 0.5 0.22-0.19 .15

  Public HMO 0.5 0.29-0.90 .02 0.6 0.18-1.78 .33 —c —c —c 0.9 0.52-1.56 .71 0.6 0.27-1.32 .12

  Public FFS 0.7 0.37-1.27 .22 0.4 0.18-1.04 .06 0.2 0.04-1.43 .12 1.3 0.70-2.3 .43 0.8 0.43-1.54 .20
  Private PPO 1.9 1.16-2.99 .01 0.6 0.35-1.07 .08 0.3 0.08-1.34 .12 0.9 0.60-1.21 .36 0.6 0.32-1.19 .52
  Private HMO (reference)
Federal poverty level

  <100% 0.4 0.26-0.63 .00 1.4 0.62-3.02 .44 1.4 0.17-12.29 .75 0.9 0.59-1.43 .71 1.0 0.57-1.86 .92
  100%-299% 0.9 0.63-1.36 .70 0.7 0.41-1.31 .29 0.6 0.20-1.81 .37 0.7 0.48-0.99 .04 1.0 0.57-1.59 .84
  >300% (reference)
Delayed or forgone needed medical care in the past 12 months

  Delayed or forgone needed care due to cost/no insurance 1.4 0.62-2.99 .44 1.3 0.64-2.81 .43 0.1 0.01-1.63 .11 1.6 1.02-2.65 .04 0.5 0.21-1.40 .20
  Delayed or forgone needed care for other reasons 1.3 0.77-2.05 .37 0.6 0.27-1.51 .31 0.04 0.00-0.52 .02 1.0 0.63-1.65 .93 0.4 0.17-0.77 .00
Predisposing factors: demographics and behaviors
Age 18-21 y (vs 22-26 y) 1.0 0.70-1.53 .87 2.2 1.27-3.96 .01 0.1 0.02-0.26 .00 1.2 0.79-1.68 .45 1.3 0.81-1.96 .30
Race/ethnicity 

  Latino 0.6 0.39-0.96 .03 1.0 0.56-1.66 .90 0.3 0.10-0.92 .03 1.3 0.89-1.84 .18 1.1 0.67-1.92 .63
  Asian American 0.3 0.18-0.58 .00 1.2 0.52-2.72 .68 0.6 0.15-2.17 .41 1.0 0.60-1.53 .85 0.5 0.24-0.99 .50

  African Americand 0.6 0.28-1.47 .29 —c —c —c —c —c —c 0.8 0.46-1.53 .56 1.5 0.69-3.42 .16

  Other raced 1.0 0.49-1.96 .95 0.3 0.10-0.81 .02 0.5 0.09-3.21 .49 1.4 0.69-2.79 .36 0.2 0.08-0.70 .00

  White (reference) 
Some college (vs no college) 1.7 1.11-2.46 .01 0.8 0.52-1.24 .32 —c —c —c 0.9 0.65-1.26 .55 0.6 0.35-0.98 .04
Marital and family status

  Single with no children 1.6 1.07-2.31 .02 1.7 0.83-3.35 .15 —c —c —c 0.8 0.52-1.12 .17 0.7 0.43-1.28 .28

  Single with children 1.0 0.52-1.85 .96 1.3 0.42-4.29 .62 1.7 0.28-10.39 .56 0.7 0.40-1.33 .30 0.6 0.23-1.49 .26
  Married with or without children (reference)
Received a flu shot in past 12 months (vs no flu shot) 1.3 0.82-1.91 .30 1.9 1.03-3.43 .04 1.8 0.32-9.82 .51 1.5 1.05-2.28 .03 1.3 0.74-2.39 .34
Need: health status                
Perceived health status

  Fair and poor (vs excellent and good) 0.9 0.54-1.61 .80 0.4 0.12-1.60 .21 —c —c —c 1.3 0.85-2.00 .22 1.0 0.58-1.85 .90
Sample size 840   1320   181   1659   968   
Pseudo R2 16%    6%   33%   3%   8%   

CI indicates confidence interval; FFS, fee-for-service; HMO, health maintenance organization; HPV, human papillomavirus; OR, odds ratio; PPO, preferred 
provider organization. 
aBold-faced entries are statistically significant.  
bPublic HMO and public non-HMO categories were combined in this model due to small cell sizes. The uninsured odds ratio may be unstable due to small 
cell size. Health status and college were excluded due to small cell sizes. 
cDue to small sample size and collinearity, the variable was left out of the model. 
dThe African American category was combined with other race category in models where the sample size was too small (>10) and led to unreliable estimates.
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the vaccine. Many adults (61%) responded that they would 
be interested in receiving it and 57% of parents reported 
that they would be interested if the doctor recommended it. 
Among those who said they would be interested or would 
follow the doctor’s recommendation, 41% of adults and 79% 
of parents said that they would be willing to pay $360 for the 
3-dose vaccine. nearly all adults (99%) and parents (98%) 
who were unwilling to pay for the vaccine reported willing-

ness to receive it for free in a follow-up question to this effect 
(data not shown in table).

Adult Females Aged 18 to 26 Years
Predictors of Having Heard of the HPV Vaccine. The 

odds of having heard of the vaccine were lower for those who 
were uninsured (odds ratio [OR] 0.5) and those with public 
HMO coverage (0.5), but higher for those with private PPO 

n Table 2. Odds of HPV Awareness, Vaccination, Interest in Getting the Vaccine, and Willingness to Pay for It Among  
Females Aged 18 to 26 Years, California, 2007a

 
Heard About HPV Vaccine 

Before the Survey 

 
Received at Least 1 Dose  

of HPV Vaccine

Received All 3 Doses of HPV Vaccine 
(Among Those Who Had  

at Least 1 Doseb)

Interested in Receiving the  
HPV Vaccine (Among Those Who  

Have Not Heard of It)

Willing to Pay $360 for the HPV Vaccine
(Among Those Who Are Interested in 

Receiving the Vaccine)

Characteristics OR 95% CI P OR 95% CI P OR 95% CI P OR 95% CI P OR    95% CI P

Enabling factors: insurance, poverty level, and delays in access
Insurance status

  Uninsured 0.5 0.31-0.83 .01 0.3 0.13-0.79 .01 0.5 0.02-14.17 .68 1.1 0.75-1.63 .63 0.5 0.22-0.19 .15

  Public HMO 0.5 0.29-0.90 .02 0.6 0.18-1.78 .33 —c —c —c 0.9 0.52-1.56 .71 0.6 0.27-1.32 .12

  Public FFS 0.7 0.37-1.27 .22 0.4 0.18-1.04 .06 0.2 0.04-1.43 .12 1.3 0.70-2.3 .43 0.8 0.43-1.54 .20
  Private PPO 1.9 1.16-2.99 .01 0.6 0.35-1.07 .08 0.3 0.08-1.34 .12 0.9 0.60-1.21 .36 0.6 0.32-1.19 .52
  Private HMO (reference)
Federal poverty level

  <100% 0.4 0.26-0.63 .00 1.4 0.62-3.02 .44 1.4 0.17-12.29 .75 0.9 0.59-1.43 .71 1.0 0.57-1.86 .92
  100%-299% 0.9 0.63-1.36 .70 0.7 0.41-1.31 .29 0.6 0.20-1.81 .37 0.7 0.48-0.99 .04 1.0 0.57-1.59 .84
  >300% (reference)
Delayed or forgone needed medical care in the past 12 months

  Delayed or forgone needed care due to cost/no insurance 1.4 0.62-2.99 .44 1.3 0.64-2.81 .43 0.1 0.01-1.63 .11 1.6 1.02-2.65 .04 0.5 0.21-1.40 .20
  Delayed or forgone needed care for other reasons 1.3 0.77-2.05 .37 0.6 0.27-1.51 .31 0.04 0.00-0.52 .02 1.0 0.63-1.65 .93 0.4 0.17-0.77 .00
Predisposing factors: demographics and behaviors
Age 18-21 y (vs 22-26 y) 1.0 0.70-1.53 .87 2.2 1.27-3.96 .01 0.1 0.02-0.26 .00 1.2 0.79-1.68 .45 1.3 0.81-1.96 .30
Race/ethnicity 

  Latino 0.6 0.39-0.96 .03 1.0 0.56-1.66 .90 0.3 0.10-0.92 .03 1.3 0.89-1.84 .18 1.1 0.67-1.92 .63
  Asian American 0.3 0.18-0.58 .00 1.2 0.52-2.72 .68 0.6 0.15-2.17 .41 1.0 0.60-1.53 .85 0.5 0.24-0.99 .50

  African Americand 0.6 0.28-1.47 .29 —c —c —c —c —c —c 0.8 0.46-1.53 .56 1.5 0.69-3.42 .16

  Other raced 1.0 0.49-1.96 .95 0.3 0.10-0.81 .02 0.5 0.09-3.21 .49 1.4 0.69-2.79 .36 0.2 0.08-0.70 .00

  White (reference) 
Some college (vs no college) 1.7 1.11-2.46 .01 0.8 0.52-1.24 .32 —c —c —c 0.9 0.65-1.26 .55 0.6 0.35-0.98 .04
Marital and family status

  Single with no children 1.6 1.07-2.31 .02 1.7 0.83-3.35 .15 —c —c —c 0.8 0.52-1.12 .17 0.7 0.43-1.28 .28

  Single with children 1.0 0.52-1.85 .96 1.3 0.42-4.29 .62 1.7 0.28-10.39 .56 0.7 0.40-1.33 .30 0.6 0.23-1.49 .26
  Married with or without children (reference)
Received a flu shot in past 12 months (vs no flu shot) 1.3 0.82-1.91 .30 1.9 1.03-3.43 .04 1.8 0.32-9.82 .51 1.5 1.05-2.28 .03 1.3 0.74-2.39 .34
Need: health status                
Perceived health status

  Fair and poor (vs excellent and good) 0.9 0.54-1.61 .80 0.4 0.12-1.60 .21 —c —c —c 1.3 0.85-2.00 .22 1.0 0.58-1.85 .90
Sample size 840   1320   181   1659   968   
Pseudo R2 16%    6%   33%   3%   8%   

CI indicates confidence interval; FFS, fee-for-service; HMO, health maintenance organization; HPV, human papillomavirus; OR, odds ratio; PPO, preferred 
provider organization. 
aBold-faced entries are statistically significant.  
bPublic HMO and public non-HMO categories were combined in this model due to small cell sizes. The uninsured odds ratio may be unstable due to small 
cell size. Health status and college were excluded due to small cell sizes. 
cDue to small sample size and collinearity, the variable was left out of the model. 
dThe African American category was combined with other race category in models where the sample size was too small (>10) and led to unreliable estimates.
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compared with private HMO coverage (Table 2). Adults with 
family incomes under 100% of FPL had lower odds than those 
with incomes at or above 300% of FPL. The odds of forgo-
ing or delaying needed medical care were not significant. The 
odds of having heard of the vaccine were also lower for La-
tinos and Asian Americans, and higher for those with some 
college education and single adults without children.

Predictors of Having Received at Least 1 Dose of HPV 
Vaccine. Among adults who had heard of the vaccine, the 
odds of having received at least 1 dose of the vaccine were 
lower for uninsured individuals (0.3) compared with those 
who had private HMO coverage. The odds were higher for 
younger adults and for those who received the flu shot. Pov-
erty level and having forgone or delayed needed care were not 
significant. 

Predictors of Having Received All 3 Doses of HPV 
Vaccine. Among adults who had received at least 1 dose of 
the HPV vaccine, the odds of having completed the vaccine 
series were not significantly affected by insurance coverage 
or poverty, or by having forgone or delayed needed medical 
care due to cost/no insurance. However, the odds were lower 
for adults who did not get or delayed needed medical care in 
the past 12 months for other reasons (0.04) compared with 
those who did not forgo or delay care. The odds were lower for 
younger adults and Latinos. 

Predictors of Interest in Receiving the HPV Vaccine. 
Among adults who had not previously heard of the vaccine, 
insurance did not play a significant role in the odds of being 
interested in the vaccine, but the odds were lower for those 
earning between 100% and 299% of FPL (0.7) compared with 
those earning 300% or more of FPL. The odds were higher for 
those who had forgone or delayed care due to cost/no insur-
ance (1.6). The odds were higher for those who received the 
flu vaccine.

Predictors of Willingness to Pay for HPV Vaccine. 
Among adults who were interested in receiving the vaccine, 
the odds of being willing to pay $360 for the vaccine did not 
differ by insurance, poverty, or having forgone or delayed care 
due to cost/no insurance. However, the odds were lower for 
those who had forgone or delayed needed medical care for 
other reasons (0.4). The odds also were lower for those with 
some college education.

Parents of Daughters Aged 8 to 17 Years
Predictors of Having Heard of the HPV Vaccine. The 

odds of having heard of the vaccine were lower among the 
parents who were uninsured (0.6) compared with those who 
had private HMO coverage (Table 3). Also, the odds were 
lower for parents with incomes between 100% and 299% of 
FPL (0.7) compared with those who had incomes at or above 

300% of FPL. The odds were higher for parents who had for-
gone or delayed getting needed medical care due to cost/no 
insurance (1.8).The odds were lower for all nonwhite groups 
and those in fair or poor health, but higher in college-educat-
ed parents and those who had received a flu shot.

Predictors of Having Received at Least 1 Dose of HPV 
Vaccine. Among parents who had heard of the vaccine, in-
surance and poverty level were not significant predictors, 
but daughters of parents who had forgone or delayed needed 
medical care in the past year due to cost/no insurance had 
lower odds (0.6) of initiating the vaccine series. The odds 
were higher for parents 56 years and older, Latinos, and those 
who had received a flu shot.

Predictors of Having Received All 3 Doses of HPV Vaccine. 
Among parents whose daughters who had received at least 1 dose 
of the HPV vaccine, insurance status, poverty level, and having 
forgone or delayed getting needed medical care did not predict 
the odds of parents having their daughter complete the series. 
The odds were lower for parents with some college education. 

Predictors of Interest in Following Physician Recom
mendation to Vaccinate. Among parents who had not vac-
cinated their daughters, the odds of interest in following 
physician recommendation to do so were higher for those 
with public HMO coverage (1.9) compared with those par-
ents who had private HMO coverage. The odds did not dif-
fer by poverty or having forgone or delayed needed medical 
care. Latinos, single parents, and those who had received a 
flu shot had higher odds, and African Americans had lower 
odds.

Predictors of Willingness to Pay for HPV Vaccine. 
Among parents who were interested in following their phy-
sician’s recommendation to vaccinate, the odds of willing-
ness to pay $360 for vaccination did not differ by insurance 
but were lower for those who earned less than 100% of FPL 
(0.3) and 100% to 299% of FPL (0.5). The odds were also 
lower for parents who had forgone or delayed needed medi-
cal care due to cost/no insurance (0.5). Latinos had higher 
odds, and Asian Americans and those in fair or poor health 
had lower odds. 

DISCUSSION
We found an independent association between 1 or more 

of the enabling predictors of HPV vaccination and all the 
outcome variables, except for having received all 3 vaccine 
doses for young girls. Insurance, poverty level, and affordabil-
ity played different roles in models that examined knowledge 
of HPV vaccine, rates of vaccination, intent to vaccinate, and 
willingness to pay. The relationship of specific independent 
variables to the dependent variables requires further discussion. 
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n Table 3. Odds of HPV Awareness, Vaccination, Intention to Vaccinate, and Willingness to Pay for Vaccine Among  
Parents With Daughters Aged 8 to 17 Years, California, 2007a 

 
 
 
 
 

Heard About  
HPV Vaccine  

Before the Survey 

 
 
 
 

Daughter  
Received  

at Least 1 Dose  
of HPV Vaccine

 
Daughter Received  

All 3 Doses of  
HPV Vaccine

(Among  
Parents Whose  

Daughter Received  
at Least 1 Dose)

Daughter Will  
Receive the  
HPV Vaccine  

if Doctor  
Recommends It  
(Among Parents  
Whose Daughter  

Has Not Received It)

 
Willing to  

Pay $360 for  
HPV Vaccine  

(Among Those Who  
Are Interested in  

Getting HPV Vaccine  
for Their Daughter)

Characteristics OR 95% CI P OR 95% CI P OR 95% CI P OR 95% CI P OR 95% CI P
Enabling factors:  
insurance, poverty level, 
and delays in access
Insurance status

  Uninsured 0.6 0.44-0.80 .00 0.8 0.52-1.27 .36 0.9 0.37-2.09 .77 1.0 0.73-1.42 .92 0.8 0.46-1.48 .53
  Public HMO 0.9 0.61-1.25 .47 1.1 0.66-1.96 .66 0.5 0.22-1.13 .10 1.9 1.21-2.80 .00 0.8 0.42-1.36 .34
  Public FFS 0.8 0.54-1.14 .20 1.2 0.69-2.24 .46 0.9 0.33-2.24 .76 1.5 1.00-2.12 .05 0.9 0.49-1.50 .59
  Private PPO 1.1 0.82-1.41 .59 1.0 0.76-1.24 .84 1.3 0.81-1.94 .31 1.0 0.85-1.22 .87 1.2 0.87-1.67 .26
  Private HMO (reference)
Federal poverty level

  <100% 0.9 0.58-1.26 .43 1.0 0.60-1.70 .96 0.9 0.41-1.92 .76 1.0 0.71-1.43 .97 0.3 0.17-0.56 .00
  100%-299% 0.7 0.58-0.95 .02 1.0 0.74-1.45 .84 1.0 0.69-1.59 .84 0.9 0.70-1.06 .16 0.5 0.33-0.67 .00
  >300% (reference)
Delayed or forgone 
needed medical care in 
the past 12 months
  Delayed or forgone  
  needed care due to  
  cost/no insurance

1.8 1.35-2.39 .00 0.6 0.39-0.84 .00 0.8 0.34-1.71 .52 0.8 0.56-1.03 .07 0.5 0.32-0.77 .00

  Delayed or forgone  
  needed care for other  
  reasons

1.1 0.82-1.55 .46 0.7 0.52-1.0 .05 0.6 0.33-1.23 .18 0.9 0.70-1.18 .48 0.7 0.42-1.14 .15

Predisposing factors: 
demographics and 
behaviors
 Age, y

  18-35 (reference)
  36-55 0.9 0.64-1.18 .37 1.4 0.97-2.03 .08 1.6 0.79-3.08 .20 1.0 0.80-1.37 .74 1.3 0.88-2.03 .17
  >56 0.9 0.59-1.32 .53 1.6 1.05-2.55 .03 1.2 0.47-2.87 .74 1.2 0.82-1.89 .31 1.1 0.52-2.38 .79
Race/ethnicity 
  Latino 0.5 0.42-0.60 .00 1.5 1.15-1.96 .00 0.8 0.48-1.31 .36 1.3 1.06-1.59 .01 1.6 1.08-2.50 .00
  Asian American 0.4 0.30-0.53 .00 1.1 0.78-1.66 .52 1.4 0.78-2.47 .27 0.9 0.66-1.16 .36 0.5 0.33-0.74 .00
  African American 0.6 0.41-0.90 .01 1.0 0.62-1.54 .93 0.6 0.245-1.30 .18 0.7 0.47-0.97 .03 1.7 0.88-3.23 .12
  Other race 0.9 0.53-1.46 .61 1.1 0.60-1.70 .64 0.4 0.14-1.08 .07 0.9 0.50-1.47 .57 1.2 0.57-2.56 .62
  White (reference) 
Some college  
(vs no college) 

1.6 1.30-2.01 .00 1.0 0.75-1.31 .93 0.5 0.32-0.85 .01 0.9 0.70-1.02 .09 0.7 0.48-1.02 .06

Single with children  
(vs married with children)

1.0 0.71-1.33 .87 0.8 0.58-1.17 .27 0.7 0.42-1.20 .20 1.8 1.42-2.34 .00 0.7 0.46-1.00 .05

Received a flu shot in 
past 12 months  
(vs no flu shot)

1.6 1.21-1.98 .00 1.5 1.15-1.95 .00 1.3 0.91-1.85 .16 1.4 1.10-1.66 .00 0.8 0.61-1.19 .34

Need: health status                
 Perceived health status

  Fair and poor  
  (vs excellent and good)

0.7 0.58-0.93 .01 1.0 0.75-1.45 .90 1.5 0.88-2.61 .13 1.1 0.84-1.54 .40 0.6 0.40-0.93 .02

Sample size 5742b   4150   869   4896   2766   

Pseudo R2 12%   2%   5%   4%   7%   

CI indicates confidence interval; FFS, fee-for-service; HMO, health maintenance organization; HPV, human papillomavirus; OR, odds ratio; PPO, preferred 
provider organization. 
aBold-faced entries are statistically significant. 
bTwenty-three observations were dropped due to missing information in independent variables. The number of parents who had heard of the HPV vaccine prior 
to the survey was 5765.
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For example, the question on delayed or forgone care was not 
specific to HPV vaccination, and the impact of this variable on 
HPV knowledge, vaccination, and interest is likely to reflect 
general difficulties in access to services due to costs or lack of in-
surance. For those individuals, any services requiring cost shar-
ing may be unaffordable. Also, further research is also required 
into other reasons for delayed or forgone care that led to lower 
rates of completion of the series or willingness to pay by adults.

Adult age differentials in vaccine initiation may indicate 
perceptions of older adults about vaccine necessity, perhaps 
due to the level of sexual activity or previous exposure to 
HPV. Parental age differentials (daughters of older parents 
were more likely to have received at least 1 dose of vaccine) 
may reflect the perceptions of parents about when vaccina-
tion should be initiated. The negative association of college 
education and willingness to pay among adults may indicate 
their knowledge of low-cost sources of the vaccine. But the 
negative association of parental education and completion of 
the 3-dose series requires further investigation. The negative 
association of parental fair or poor health with knowledge and 
willingness to vaccinate may reflect the competing demands 
parents face in seeking needed care for themselves and pre-
ventive care for their children. 

This study has the following limitations. The data were 
collected between june 2007 and March 2008. For some 
respondents only 1 year had passed since the availability of 
the first vaccine. The rates of vaccine initiation in our data 
were close to those identified in the national Health Inter-
view Survey by the end of 2008: 11.7% of women aged 18 to 
26 years and 22.5% of girls aged 11 to 17 years had initiated 
the vaccine.19,20 However, our data primarily represent 2007, 
and the national rates of vaccine initiation or intention to 
vaccinate for 2007 may have been lower than those in our 
data. Data from the national Immunization Survey were col-
lected for women aged 18 to 26 years for 2007 and indicated 
that 78.9% had knowledge of the vaccine and 10% had initi-
ated it.21 Data were available for teens aged 13 to 17 years 
and showed an increase from 2008 to 2009 for the first dose 
(37.2%-44.3%) and the third dose (17.9%-26.7%).22 Despite 
the limitation of California data, our findings represent the 
earliest data on knowledge of the vaccine and vaccine initia-
tion among teens, and intention to vaccinate and willingness 
to pay for all age-eligible females. Also, our data were not con-
founded by system-level differences or population variations 
among states.

Lack of data on sexual health behaviors, religious and 
moral beliefs, and vaccine efficacy in CHIS prevented us from 
directly assessing the role of these factors. The small sample 
size of adults who completed the vaccine series may have led 
to fewer significant variables. The differences in the rates of 

vaccine initiation and completion may be because many re-
spondents had responded to the survey shortly after the receipt 
of the first or second dose and prior to receipt of the final dose. 
HPV vaccination requires approximately 6 months, with each 
dose administered in 2-month intervals.23 We also lacked data 
on how many vaccinated children or adults obtained the vac-
cine through the VFC or other free sources. Finally, we did 
not discuss results with probability values greater than .05 be-
cause of the lower level of certainty about the contribution of 
those variables.

The patterns of HPV vaccination specified in our study 
may follow the patterns in national hepatitis B vaccination 
rates,24,25 which rose from zero in 1993 to 67% in 2000 for 
adolescents ages 13 to 15.26 However, the observed access 
barriers to HPV vaccination should be addressed for rates to 
improve evenly among all eligible populations. Our findings 
indicated that vaccine costs seem to be a barrier to vaccine 
initiation among uninsured adults. Insurance, income, and 
experiences of delayed or forgone care also played a role in 
vaccine initiation, interest in receipt of vaccine, and in some 
cases willingness to pay for vaccine, which could reflect ei-
ther knowledge of low-cost or free vaccine or concerns about 
affordability. Potential barriers due to affordability of the vac-
cine for individuals with and without coverage should be ad-
dressed by reducing the price, providing subsidies, or limiting 
cost sharing for populations who do not benefit from existing 
programs or those who find any costs associated with vac-
cination unaffordable. Increased demand for HPV vaccina-
tion is likely to be challenging to VFC and the immunization 
grant program, given past funding limitations. Healthcare re-
form may change the relationship between affordability and 
HPV vaccination rates after 2014, but barriers to vaccination 
may persist. 

Significant and widespread media and advertising cam-
paigns by both vaccine manufacturers and the Centers for 
Disease Control and Prevention followed the release of the 
first HPV vaccine. These campaigns were aimed at raising 
awareness of the link between HPV infections and cervical 
cancer, and the availability of HPV vaccines. Our findings in-
dicate the failure of these campaigns to reach lower income 
adults and parents, adults with public HMO coverage, Latino 
and Asian American adults and parents, and African Ameri-
can parents. Also, these campaigns seem to have reached 
adults with private PPO coverage, college-educated adults 
and parents, and single adults without children, but not their 
counterparts with private HMO coverage, lower education, 
or married adults. 

Other studies have also found racial/ethnic differences 
in interest in vaccination,27-30 and our findings may reflect 
unmeasured factors such as social/cultural responses to pro-
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fessional recommendations or vaccine availability at usual 
source of care.31 Intentions were found to correlate highly 
with actual vaccination among Latino and African American 
parents.32 The higher likelihood of vaccine initiation among 
Latino parents may reflect the impact of targeted vaccination 
programs in some communities.6,32 

Improvement in HPV vaccination rates among eligible 
populations (eg, older age eligible women, college-educated 
individuals, young daughters of married parents) is most 
effectively accomplished by addressing differences among 
these groups in knowledge of the vaccine, completion of the 
series, and initiating the vaccine at an early age.33,34 Suc-
cessful outreach should also emphasize the importance of 
vaccination despite religious or moral beliefs surrounding 
sexual activity among young females, alleviating skepticism 
about the effectiveness of the vaccine,33,34 changing norma-
tive beliefs about the society’s approval of the decision to 
vaccinate,12 and framing the importance of vaccination to 
different populations.35

The positive relationship of receipt of a flu shot to pa-
rental HPV knowledge, vaccine initiation by adults and par-
ents, and interest in HPV vaccination may indicate better 
effectiveness of advertising or educational campaigns among 
those who are prevention oriented and have a higher pro-
pensity for preventive care. The state-by-state variations in 
population and healthcare system characteristics indicates 
that policy solutions to improve HPV vaccination should 
vary. For example, the racial/ethnic diversity of the Califor-
nia population indicates the need for multiple tailored and 
culturally competent outreach strategies that are not needed 
in states with lower diversity. Mandatory HPV vaccination is 
another strategy to increase vaccination rates and is proposed 
in 41 states; Vir ginia and District of Columbia have enacted 
this law.36 However, public education campaigns to instill the 
prevention orientation are still needed and could be further 
reinforced in current attempts to increase delivery of pre-
ventive and primary care under the medical home model. 
Also, efforts to improve HPV vaccination rates should focus 
on barriers not examined here, such as restrictions in avail-
ability of the vaccine in clinical settings and consent law 
requirements.
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