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Abstract

Objective—Minority populations in the United States are disproportionally affected by Human

Papillomavirus (HPV) infection and HPV-related cancer. We sought to understand physician

practices, knowledge and beliefs that affect utilization of the HPV vaccine in primary care settings

serving large minority populations in areas with increased rates of HPV-related cancer.

Study Design—Cross-sectional survey of randomly selected primary care providers, including

pediatricians, family practice physicians and internists, serving large minority populations in

Brooklyn, N.Y. and in areas with higher than average cervical cancer rates.

Results—Of 156 physicians randomly selected, 121 eligible providers responded to the survey;

64% were pediatricians, 19% were internists and 17% were family practitioners. Thirty-four

percent of respondents reported that they routinely offered HPV vaccine to their eligible patients.

Seventy percent of physicians reported that the lack of preventive care visits for patients in the

eligible age group limited their ability to recommend the HPV vaccine and 70% of those who

reported this barrier do not routinely recommend HPV vaccine. The lack of time to educate

parents about the HPV vaccine and cost of the vaccine to their patients were two commonly

reported barriers that affected whether providers offered the vaccine.
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Conclusions—Our study found that the majority of providers serving the highest risk

populations for HPV infection and HPV-related cancers are not routinely recommending the HPV

vaccine to their patients. Reasons for providers' failure to recommend the HPV vaccine routinely

are identified and possible areas for targeted interventions to increase HPV vaccination rates are

discussed.
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Introduction

Infection with human papillomavirus (HPV), the most common sexually transmitted

infection, may result in cervical cancer and cancers of the anus, penis, vulva, vagina, and

oropharynx, among others. From 2004-2008, there were approximately 33,000 cases of

HPV-associated cancers diagnosed annually in the United States1. There are currently two

HPV vaccines available and both are effective against the HPV types that cause up to 70%

of HPV-related cancer cases1,2. Despite the availability of these safe and effective vaccines,

HPV vaccine series initiation and completion rates remain low2. According to the 2012

National Immunization Survey-Teen (NIS-Teen), the overall initiation rate for the HPV

vaccine series (first dose) was 54% for females with only 33% of girls completing the

recommended three doses3. These rates were essentially unchanged from 20114. Of

significance, eighty-four percent of unvaccinated girls reported a healthcare encounter where

they received a vaccine other than the HPV vaccine3. A study based on 2008-2009 NIS-

Teen data reported that white girls had a completion rate of 60% compared to 45% for

blacks and 40% for Hispanics5. A trend analysis of NIS-Teen data for 2008 through 2011

reported that minority and below-poverty adolescents had consistently higher HPV vaccine

series initiation than white and above-poverty adolescents. In this analysis, all race/ethnicity

groups had completion percentages ranging from 32% to 40%6. Overall, these current HPV

vaccination rates are well below the Healthy People 2020 goal of an 80% coverage level of

3 doses of HPV vaccine by age 13 to 15 years7. Although HPV vaccination rates among

males are also low, coverage for boys who received at least one dose of HPV vaccine

increased from 8.3% in 2011 to 20.8% in 2012, the first year after HPV vaccine was

routinely recommended for boys8.

The cost of the HPV vaccine in the United States is approximately $130 per dose, $390 for

the series and is covered by most private health insurance companies9. The HPV vaccine is

included in the Vaccines for Children (VFC) Program which covers vaccine costs for

children and teens without health insurance and for some children and teens who are

underinsured9.

Understanding the reasons for disparities in HPV vaccination rates is crucial because the

populations that exhibit lower rates of HPV vaccination completion, African-Americans,

Hispanics, and those living below the federal poverty level, have higher HPV related cancer

rates10-12. Failure to increase vaccine uptake in these groups may worsen the disparities in

HPV-related cancers and fail to prevent many HPV related cancer cases.
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Prior research has documented the important influence of the medical provider on vaccine

decision making among parents and adults, and recent studies have confirmed the

importance of the providers' role in parental consent for the HPV vaccine13-20 Given the

significant link between provider recommendation and vaccine acceptance and completion,

we sought to understand physician practices, beliefs and barriers that could affect their

utilization of the HPV vaccine among their racial/ethnic minority patients at higher risk for

HPV infection and HPV related cancer10-12,21.

Material and Methods

Study Design and Sampling Method

We conducted a cross-sectional study of primary care providers serving large minority

populations at higher risk for HPV infection in Brooklyn, New York between November

2010 and January 2012. The provider population included pediatricians, family practitioners,

and internal medicine physicians serving neighborhoods identified from the American

Community Survey22 as having large minority populations (greater than 30%) and higher

than the average rates of HPV related cancer cases according to the New York State Cancer

Registry. Other inclusion criteria were: 1) New York State licensed general pediatrician,

internal medicine or family practitioner, 2) minimum one-half of their patient population

belong to minority populations (physician-reported), and 3) minimum one-third of their

patient population were between the ages of 9 and 26 years old (physician-reported).

An inventory of providers was created from the New York State Department of Health

provider database and professional medical organization membership lists (i.e. the local

Chapters of the American Academy of Pediatrics). Multiple sources were used to increase

the accuracy of this provider list to assure the inclusion of only actively practicing

physicians, accurate practice location and specialty. This initial inventory was created based

on practice location (zip code) and specialty (pediatrics, internal medicine, family practice).

In total, 552 providers were identified. A stratified randomization using zip code of practice

and type of provider (pediatrician, family practitioner or internist) was used to obtain a

proportionally distributed number of providers in the study. A random sample of 120 was

generated and then, based on number of refusals/ineligibles, generated again until the

sample size was reached. The sample size was calculated using a 95% confidence interval

and proportions of the different outcome (vaccination rates) ranging from 0.20 to 0.80. 59

providers randomly selected from the list to participate in the study did not meet the

inclusion criteria described above (minimum one-half of their patient population belong to

minority populations and minimum one-third of their patient population were between the

ages of 9 and 26 years old). This information was not accessible before randomization and

was self reported by providers or assessed by the research assistant (see figure 1).

Survey

The survey utilized in this study was developed by a group of 3 physicians (2 pediatricians

and an internist) and 2 behavioral scientists. The survey included the following domains:

knowledge about HPV, HPV vaccine and cervical cancer, attitudes and beliefs towards the

HPV vaccine, physician barriers to recommending HPV vaccines, perceived patient barriers
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for the HPV vaccine and systems that could improve current HPV vaccination rates. The

survey also included information on demographic variables, medical training history and a

description of the respondents' patient populations. The survey was piloted with a group of

six physicians, including pediatricians, family practitioners and internists who had patient

populations similar to the study populations of interest. The survey was piloted for

readability and clarity of survey items. Based on the pilot results, questions were revised

prior to implementation. In December 2011, the Advisory Committee on Immunization

Practices' (ACIP's) recommendations on the routine use of HPV vaccine for boys were

adopted. In December 2011 and January 2012 (when data collection concluded) we received

responses from 5 providers. We assessed the HPV recommendation practices of these

providers and compared them to those that responded to the survey before December 2011

to assess the potential effect of this policy change.

Physician perceived barriers to HPV vaccine recommendation—Potential

perceived barriers to recommending HPV vaccine to an eligible patient and the frequency of

this occurrence included the following options: lack of time, cost, competing priorities,

language, cultural barriers, cultural beliefs, and concern about offending parents/guardians

due to link between HPV vaccine and sexual transmission. Surveyed logistical barriers

included equipment, personnel, office space, office staff, and availability of language-

appropriate, comprehensive patient education materials.

Physicians' perceived patient barriers—Physicians' perceived patient barriers to HPV

vaccine included responses of always, very often, sometimes, rarely, never, don't know/not

sure to questions on cost to patient/insurance reimbursement, patient pain or discomfort,

patient or parent views vaccine as unnecessary, parent believes all vaccines are unnecessary

or dangerous, patient doesn't want to discuss HPV infection due to embarrassment or other

reasons, parent doesn't have the time, national guidelines are unclear or don't apply to my

patient population, Physician perceived barriers to patients' following through with vaccine

recommendation included the following choices: concerns about vaccine safety, relationship

of HPV to sexual activity, lack of compliance with preventive care visits in patient

population and frequency of these perceived barriers in minority patient population.

Data Collection

Providers who were randomly selected to participate in the study received the survey by

mail, together with an information sheet that explained the study, eligibility criteria and an

incentive. The incentive, the most recent edition of the “Epidemiology and Prevention of

Vaccine-Preventable Diseases: The Pink Book: Course Textbook,” was mailed at the same

time as the survey with the goal of increasing response rates, as proposed by Delnevo et

al.23,24 Providers were also given a pre-paid return envelope as part of the packet. If we did

not receive the completed questionnaire approximately two weeks after the initial mailing,

we contacted the physician by mail and by phone. This process was repeated at weeks 4 and

6 if there was no response. If there was no response after 8 weeks, we considered that

provider a “non-responder”.
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Data was manually entered into an access database by a research assistant and quality

control was performed by the principal investigator to find and address any potential data

entry problem. Analysis was performed using IBM SPSS Statistics® version 19. This study

was approved by the State University of New York, Downstate Medical Center Institutional

Review Board.

Results

We randomly selected 156 physicians from the list compiled and 121 (78%) returned a

completed survey (see figure 1); 52% of respondents were female, and the average age was

54 (range 34-80). Sixty-one percent were born abroad and 33% reported a primary language

other than English. Table 1 shows other characteristics of the study population. The 35 non-

respondents were distributed similarly among the three provider type specialties.

Sixty-four percent reported pediatrics as their specialty, 19% internal medicine and 17%

family practice. These rates were similar to the distribution of specialties in the compiled list

of all providers in the area. In terms of practice setting, 36% of physicians worked in a

private practice setting, 27% in a small group setting, 12% in community clinics and 25% in

large public hospitals. Seventy percent of providers in the study reported having a patient

population comprised of 75% or more of minorities, and 55% reported that at least 30% of

their patient populations were immigrants. The largest minority populations served by these

physicians included Hispanics or Latinos and Black or African Americans.

Only 41 (34%) reported recommending the HPV vaccine routinely (always or very often) to

their eligible patients, 73 (60%) reported recommending the vaccine sometimes or rarely and

7 (6%) reported never recommending the HPV vaccine to their eligible patients. Five

providers responded to the survey after the ACIP recommended the HPV vaccine for boys.

Of these, 2 (40%) reported recommending the vaccine routinely, a similar rate to those who

reported routinely recommending the vaccine before ACIP's new recommendations. Of the

providers that reported recommending the HPV vaccine routinely (always or very often)

66% were pediatricians, 27% family practitioners and 7% internists (p=0.005). Providers

that reported recommending the vaccine routinely were more likely to perceive a higher risk

of HPV among the patient population (35% vs 24%), reported knowing the rates of HPV-

related cancer in their population (29% vs 18%), reported having a lower rate of uninsured

patients (7 % vs 14%) and reported a lower rate of immigrant patient populations (20% or

less) although none of these were statistically significant. There were no associations

between provider gender and routinely recommending the HPV vaccine (51% female, 48%

male), provider age (mean age 54 vs. 54.2 years), primary language (61% English primary

language, 65% other than English)) or country of origin (44% for those born in the US, 56%

for those born abroad). Physician practices, beliefs and barriers by frequency of

recommendation of the HPV vaccine are reported in Table 2. Ninety-five percent of

providers in the study thought that HPV infection and its complications were serious enough

to warrant a vaccine. All of the providers that recommended the vaccine routinely believed

the HPV vaccine is “safe”, versus 88% of those that do not recommend the vaccine routinely

(p=0.303). Of the 22% of providers that thought that children receive too many vaccines,

63% were pediatricians, 30% family practitioners and 7% internists (p=0.029).
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Seventy-two percent of providers were unsure about, or thought the information was not yet

known on, the long lasting immunity provided by the HPV vaccine. These providers who

were unsure about long lasting immunity were less likely to recommend the vaccine

routinely (70% vs 30%, p=0.335). When asked about the sexual component of HPV and its

impact on HPV vaccine recommendation practices, 88% of providers in the study thought

that offering the HPV vaccine provides an opportunity to discuss sex education with their

patients between the ages of 9-17. Five percent thought that the vaccine might make their

patients more likely to initiate sex, and 7% thought that condom use would decrease among

their sexually active patients after receiving the HPV vaccine.

Providers in the study reported that the most common barrier impeding them from offering

the vaccine was lack of time to educate parents or patients (66%). 70% of pediatricians

reported this barrier, compared to 47% of family practitioners and 45% of internists

(p=0.049) and 70% of those providers that do not recommend the vaccine routinely reported

this barrier. Cost of the vaccine to their patients was reported as the next most common

barrier to recommending the vaccine by providers in the study (46% reported this barrier);

46% of those that reported this barrier were pediatricians, 35% internists, and 19% family

practitioners (p=0.034). Finally, nearly half (45%) of providers in the study thought that the

national or local guidelines for HPV vaccine were not clear, and were an impediment for

them to recommend the vaccine more often.

When asked about what they perceived as potential patient barriers to obtaining the vaccine,

71% of providers thought that their patient population's lack of preventive care visits limited

their ability to recommend the HPV vaccine more often. This provider perceived patient

barrier was most prevalent among internists (94%), followed by family practitioners (75%)

and pediatricians (63%) (p=0.033). Fifty-three percent of providers believed that patients'

and parents' concerns with the safety of the vaccine or side effects are a barrier for

vaccination. This barrier was reported similarly across all provider types. Forty-eight percent

of providers in the study thought that because HPV is a sexually transmitted infection, their

patients or parents will not follow through with the recommendation to obtain the HPV

vaccine. Among those that reported this barrier, 74% were pediatricians, 16% internists and

10% family practitioners (p=0.96).

Finally, when providers were asked about the most helpful methods to increase HPV

vaccination in their practice, 84% thought that reminders for patients would help increase

their HPV vaccine rates, 72% thought that providers would benefit from continuing

education/workshops, and 56% thought that reminders for providers to offer the vaccine to

their eligible patients would be beneficial.

Discussion

Our study shows that approximately one third of physicians who provide care to populations

at high-risk of HPV infection report offering the HPV vaccine routinely to their eligible

patients in accordance with national guidelines. These results are in contrast to a national

survey of pediatricians and family practice physicians where 98% of pediatricians and 88%

of family practice physicians reported offering HPV vaccine to their female patients25. Our
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results are cause for concern since prior studies have demonstrated that the strongest

predictor of HPV vaccination is physician discussion and recommendation14,16. The

importance of the provider recommendation is even greater for those with the highest risk of

developing HPV-related cancers because many minority and immigrant patients rely on their

healthcare provider as their main source of health-related information26,27. Many of the

barriers to administering the HPV vaccination identified in our study are consistent with

findings in prior studies2829. However, the results of our study outline the most commonly

reported barriers cited by physicians serving populations at high risk for HPV infection and

links them to vaccine recommendation practices.

Seventy percent of the physicians in our study reported that the lack of preventive care visits

for patients in the eligible age group limited their ability to recommend the HPV vaccine and

70% of those who reported this barrier do not routinely recommend HPV vaccine.

Physicians in all three specialties reported this issue as a significant barrier, including 94%

of internists, 75% of family practitioners and 63% of pediatricians. This finding is

particularly noteworthy given results from the 2012 NIS-Teen Survey, where 84% of

unvaccinated adolescent females reported a healthcare provider encounter and received a

vaccine other than HPV vaccine. Given the additional preventive care visits required to

complete HPV vaccination, primary care practitioners need to recognize every potential

opportunity for vaccination and initiate HPV vaccination at any primary care visit.

The lack of time to educate parents about HPV and the HPV vaccine was one of the most

common barriers reported by physicians that affected whether or not they offered the HPV

vaccine to their patients. Sixty-one percent of providers from all specialties reported this

barrier, including 70% of pediatricians. Other surveys have identified time to educate

parents as a barrier, including a survey of Florida-based physicians serving Medicaid-

enrolled adolescents30. Those who reported time constraints were less likely to recommend

HPV vaccination to target group adolescent girls. As noted in this study, providing patient-

focused educational materials and training to mid-level professionals may help address this

barrier30.

The cost of the vaccine was reported as another common barrier that determined whether

providers offered the vaccine to their patients. Given that the cost of the HPV vaccine itself,

not including administrative fees, can be more than $400 for 3 doses, identifying

mechanisms to assure that reimbursement for vaccines and vaccine administration are timely

and efficient is imperative. A national survey of primary care providers found that

physicians are dissatisfied with insurance payments for vaccine costs and administration fees

regardless of payer type. In this study, some providers reported that they may delay offering

vaccines due to uncertainty about insurance coverage for new vaccines until most payers are

covering them31. Financial issues were also reported as a top barrier in a 2011 survey of a

nationally representative sample of physicians practicing family medicine, pediatrics and

obstetrics and gynecology32. Physician concerns with reimbursement for vaccine costs must

be addressed in order to continue the success of past immunization efforts.

Given the importance of the provider recommendation on vaccine uptake, we have identified

areas where targeted interventions may increase HPV recommendation and HPV
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vaccination rates. There is a need for interventions that address the issue of cost as a barrier

to HPV vaccination. Options for obtaining low cost vaccines need to be provided, including

provider education about how to obtain the vaccine for patients eligible for the Vaccines For

Children program (VFC)9. In addition, issues of vaccine financing/reimbursement must be

addressed as providers may be less likely to offer vaccine when reimbursement is uncertain

or inadequate. The lack of preventive care visits cited as a barrier by physicians in our study

population requires systems changes to reduce missed opportunities for providers to

recommend HPV vaccine at all primary care visits. Office and clinic-based systems, such as

chart reminders and reminder and recall systems, can maximize all eligible patient

encounters as potential HPV vaccination opportunities. Targeted education for patients and

parents should be developed that will assist physicians with education about the HPV

vaccine and lessen the barrier of time limitations as well as address concerns about vaccine

safety. Because almost seventy-five percent of responders felt that they, as providers

themselves, would benefit from continuing education or workshops, future interventions

must include education that targets providers of high-risk populations and provider strategies

for addressing parental concerns.

There are some limitations to this study. The use of self-reported data leads to the possibility

that respondents reported socially desirable responses. The survey assessed physician-

reported behaviors and did not verify actual practices and the instrument may not have

included all key barriers. Since there was a high percentage of foreign-trained physicians in

the study population and the sample was limited to a specific geographic location, results

may not be generalizable. Also, because the results included information obtained from

those providers who chose to complete the survey, responses may be subject to selection

bias; those who responded may have strong feelings about the HPV vaccine. The sample

size was limited due to resource constraints, however this does not lessen the importance of

study findings. Future research could explore these findings in more detail. Despite these

limitations, this study identifies several potential opportunities for interventions that could

lead to increased HPV vaccination.

Conclusion

Our study showed that the majority of providers serving the highest risk populations for

HPV-related cancers are not routinely recommending the HPV vaccine to their patients. We

identify specific barriers that can be addressed with targeted interventions that will help

promote HPV vaccination in populations at high-risk for HPV-related cancer. Given the

importance of the provider recommendation in vaccine uptake, provider-targeted

interventions in areas serving patients most at risk for HPV-related cancers provide a

significant opportunity to lessen ethnic, racial and economic disparities in HPV-related

cancers.
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• Provider recommendations greatly influence decisions about vaccine

acceptance.

• We surveyed providers of high-risk patients about HPV vaccine.

• Providers caring for high-risk patients are not routinely offering HPV vaccine.

• Knowledge of factors that affect HPV vaccine utilization can guide

interventions.

• Time limitations and cost are reported as common barriers to offering HPV

vaccine.
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Figure 1. Provider Recruitment Flow Chart
* A list of 552 physicians was compiled from data obtained from the New York State

Department of Health provider database (http://www.nydoctorprofile.com/dispatch) and

Local Chapters of the American Academy of Pediatrics, and included pediatricians, family

practitioners, and internal medicine physicians serving neighborhoods identified from the

American Community Survey as having large minority populations (greater than 30%) and

higher than the average rates of HPV related cancer cases according to the New York State

Cancer Registry.

**Inclusion criteria: 1) New York State licensed general pediatrician, internal medicine or

family practitioner, 2) minimum one-half of their patient population belong to minority

populations (physician-reported), and 3) minimum one-third of their patient population were

between the ages of 9 and 26 years old (physician-reported).
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Table 1
Socio-demographic characteristics of Brooklyn, New York physicians serving minority
youth, 2010-2012 (N=121)

Region of Origin

Latin America 4%

Caribbean 10%

Eastern Europe 13%

Asia 18%

United States 38%

Other 17%

Ethnicity

Hispanic 12%

Non-Hispanic 47%

Other* 41%

Race

Afro-Caribbean 8%

Black/African American 14%

Asian 28%

White 50%

Primary Language

Spanish 6%

Russian 9%

English 62%

Other** 23%

Ability to Speak English (n=46)***

Well 17%

Very Well 83%

Graduate Medical School

US 40%

Outside the US 60%

*
Reponses include any ethnicity the subject self reported.

**
15 other Primary languages were reported, the maximum number of physicians reporting each of those languages was 2.

***
Physicians who reported English as their primary language did not respond to this question.
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Table 2
Provider Reported HPV Vaccine Knowledge, Beliefs, Practices and Barriers

Providers' reported Knowledge, Beliefs and Barriers
for HPV vaccine Overall % (n=121)

% of Providers
Who Recommend
Vaccine Routinely

(n= 41)

% of Providers Who
Do Not Recommend
Vaccine Routinely

(n= 80)

P Value

Knowledge and Beliefs

HPV infection and its complications are serious enough to
warrant a vaccine 95% 100% 93% 0.07

Offering the HPV vaccine provides an opportunity to
discuss sex education 88% 87% 88% 0.88

Not sure or thinks it is not yet known if vaccine provides
long lasting immunity 72% 76% 70% 0.51

Children receive too many vaccines 22% 10% 29% 0.10

Provider Barriers

No time to educate parents or patients about the vaccine 66% 59% 70% 0.44

Cost of the vaccine is a barrier to recommending it 46% 49% 45% 0.69

National or local guidelines for HPV vaccine are not clear 45% 49% 43% 0.59

Perceived Patient Barriers

Lack of preventive care visits impede HPV vaccine
recommendation 71% 70% 69% 0.92

Concerns with the safety of the vaccine or side effects 53% 40% 60% 0.25

Parents/Patient would not like to discuss because HPV is a
sexually transmitted infection 48% 42% 49% 0.45
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