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Abstract
The multiple information sources available may pose a challenge to physicians in providing
accurate human papillomavirus (HPV) vaccine information to patients. The purpose of this study
was to describe physicians' HPV vaccine information-seeking behaviors and assess if these
behaviors differ by physician specialty and sociodemographic characteristics. In 2009, 1,008
Family Physicians (FPs), Pediatricians (Peds), and Obstetric/Gynecologists (OBGYNs) completed
a survey to assess their HPV vaccine information-seeking behaviors and vaccination practices.
The largest proportion obtained HPV vaccine information from professional organizations
(50.0%), followed by the Advisory Council on Immunization Practices (ACIP) (36.0%), and
medical conferences (33.1%). Peds and FPs were more likely to obtain vaccine information from
the ACIP (p-values < 0.05). OBGYNs, non-White/Caucasian physicians and those aged 40–49
were more likely to obtain vaccine information from internet websites (p-values < 0.05). There is a
need for targeted HPV vaccine communication approaches based on sociodemographic and
physician specialty characteristics.
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Introduction
Human papillomavirus (HPV) vaccination is an effective public health tool to prevent
cervical cancer and other HPV-associated diseases.1 However, the public health impact of
HPV vaccines is contingent upon widespread uptake. As physician recommendation is an
important predictor of HPV vaccine uptake2–5, the medical community plays a central role
in educating patients about HPV vaccination. The vast number of information sources
available and the rapidly changing dynamics of vaccination guidelines6 continually
challenge physicians in providing their patients with evidence-based HPV vaccine
information. A critical component of promoting patient-oriented informed decision-making
is that physicians are equipped with current and accurate information about vaccine
guidelines, safety, and other relevant information.7 Few published studies have examined
physicians' information-seeking behaviors8,9 and none have assessed physicians' HPV
vaccine information-seeking behaviors. Examining physicians' HPV vaccine information
sources may inform interventions to optimize HPV vaccine delivery in clinical practice.
Therefore, the purpose of this study was to describe physicians' HPV vaccine information-
seeking behaviors and assess if these behaviors differ by physician specialty, gender, race,
and age.

Methods and Material
Study Design

Data from this study are part of a larger study that assessed HPV knowledge, attitudes,
information-seeking behaviors, and vaccination practices among United States (US)
physicians. In 2009, surveys were mailed to a nationally representative sample of 1,538
physicians obtained using the American Medical Association Masterfile, including 818
Family Physicians (FPs), 393 Pediatricians (Peds), and 327 Obstetricians/Gynecologists
(OBGYNs). Completed surveys were received from 1,013 physicians. The overall response
rate was calculated as the number of physicians completing the survey (N = 1,013) divided
by the initial sample minus the undeliverables and ineligibles [1538 − (33 + 10)] which
yielded a 67.8% response rate. Five surveys were received after the deadline and were not
included in the analyses; therefore, the final sample used for this study was 1,008. A more
detailed explanation of the study design as well as methodological justifications are
described elsewhere.10 The study was approved by the University of South Florida
Institutional Review Board.

Measures
HPV vaccine health information-seeking—Participants were asked “How often do
you use the following sources to obtain information about the HPV vaccine:” professional
organizations, Advisory Council on Immunization Practices (ACIP), state/local
immunization programs, colleagues, pharmaceutical representatives, internet websites,
media, medical conferences, and grand rounds/local institutional lectures. At the time of the
study Gardasil was the only licensed vaccine in the US, therefore, vaccine questions only
referred to Gardasil licensed for females. Physicians were asked to respond to the items on a
5-point Likert response scale (1= rarely use to 5 = always use). Because we were interested
in identifying the most common sources of HPV vaccine information-seeking, the five
response categories were collapsed into two, “never/rarely/sometimes” and “often/always”.

Physician practice characteristics—Physicians were asked to indicate the location of
the primary practice (e.g. private practice, urgent clinic, community health center), the racial
composition of their patients (e.g., non-Hispanic White, non-Hispanic Black, Asian),
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insurance status of patients (private, Medicaid, uninsured), daily patient load (e.g., <15, 15–
19, ≥30), and the geographical location of their primary clinic (e.g., urban, rural).

Sociodemographic characteristics—Physicians' age, race, gender, and specialty (FPs,
Peds, OBGYNs) were obtained.

Statistical Analysis
Descriptive statistics summarized physicians' sociodemographic and practice characteristics.
Chi-square tests were used to explore differences in HPV information-seeking by specialty
(FPs, Peds, OBGYNs), gender, race, and age. Due to the small number of physicians
comprising non-White/Caucasian categories, race was collapsed into two categories (White/
Caucasian versus Other). Age was categorized into three groups (25–39, 40–49, and ≥50).
All analyses were conducted using PASW 18.0 (Chicago, IL). Statistical tests were two-
tailed, with an alpha level of 0.05.

Results
Of the 1,008 physicians, the largest proportion were FPs (49.5%), White/Caucasian (73.1%),
and male (52.4%). Physicians' mean age was 47.27±8.87; age range from 25–65. See Table
1 for physicians' sociodemographic and practice characteristics.

As shown in Table 2, physicians were most likely to seek HPV vaccine information from
professional organizations (50.0%) followed by ACIP (36.0%). OBGYNs (61.1%)
compared to Peds (58.5%) and FPs (40.3%) were significantly more likely to seek HPV
vaccine information from professional organizations, (χ2 = 37.58, p < 0.01). Peds (62.0%)
compared to FPs (31.8%) and OBGYNs (11.2%) were significantly more likely to seek
vaccine information from ACIP, (χ2 = 144.57, p < 0.01). A complete list of differences in
HPV vaccine information-seeking behaviors by physician specialty is presented in Table 2.

Additional analyses (data not shown) demonstrated that female physicians were significantly
more likely than males to get their HPV vaccine information from ACIP (39.6% vs. 28.3%),
(χ2 = 5.32, p = 0.02); colleagues (37.4% vs. 28.3%), (χ2 = 8.70, p < 0.01); and medical
conferences (37.7% vs. 28.9%), (χ2 = 8.23, p < 0.01). Physicians of other races compared to
White/Caucasian physicians were significantly more likely to get their HPV vaccine
information from internet websites (20.8% vs. 13.3%), (χ2 = 6.98, p < 0.01); media (6.7%
vs. 3.4%), (χ2 = 4.82, p < 0.01); medical conferences (39.0% vs. 31.1%), (χ2 = 4.50, p =
0.03); and grand rounds/local institutional lectures (25.5% vs. 15.5%), (χ2 = 10.69, p <
0.01).

Physicians aged 25–39 (18.7%) were significantly more likely to use internet websites to
obtain HPV vaccine information compared to physicians aged 40–49 (16.8%) and ≥ 50
(11.8%), (χ2 = 6.67, p = 0.03). Compared to those aged 25–39 (27.1%) and 40–49 (32.4%),
physicians aged ≥ 50 years (36.6%) were significantly more likely to obtain HPV vaccine
information from medical conferences, (χ2 = 6.12, p = 0.05).

Discussion
The largest proportion of physicians often/always obtained HPV vaccine information from
professional organizations. This is a promising finding given that such organizations provide
consensus statements that are evidence-based. Professional organizations may therefore
provide an optimal venue for continued health education and communication efforts. One-
third of physicians reported seeking vaccine information from ACIP and fewer sought
information from state/local immunization programs. Professional organizations, ACIP, and
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state programs generally provide the most up-to-date and evidence-based HPV vaccine
information. Continued efforts to promote widespread use of evidence-based information-
seeking among physicians are essential.11 One-fourth of physicians obtained HPV vaccine
information from pharmaceutical representatives. It is possible that information received
from commercial sources may present an unbalanced view of the current evidence of
vaccine efficacy and safety.12 A larger than expected proportion of physicians obtained
vaccine information from the internet. Many health care providers lack proficiency in
internet navigation13, 14 and the time needed to identify accurate sources of information15

which poses a challenge to optimizing clinical outcomes. Increasingly the media has been
identified as a less than credible source of health information.16–18 It is reassuring that only
a small number of physicians rely on media for vaccine information.

OBGYNs compared to FPs were more likely to obtain HPV vaccine information from the
internet. This finding is inconsistent with some research indicating that FPs compared to
specialists such as OBGYNs more often seek information from online soruces.14 In the
current study, OBGYNs and Peds compared to FPs were more likely to seek vaccine
information from professional organizations, while an earlier study found no difference in
physician information-seeking from such organziations.14 Younger physicians more often
obtained HPV vaccine information from the internet, while older physicians were more
likely to get such information from medical conferences. Although the internet may not be
an ideal source of health information gathering,13–15 it is important to recognize and adjust
for the changing dynamics of information-seeking behaviors particularly among younger
physicians. Female physicians compared to males were more likely to seek vaccine
information from ACIP, colleagues, and medical conferences. However, there was no
gender difference in vaccine information-seeking from professional organizations. These
findings may have implications for both gender-neutral and gender-specific intervention
approaches.

There are limitations to this study that should be considered when interpreting results. First,
all data were self-reported which may have introduced recall and reporting error. Second,
data on internet site usage were not obtained; therefore we were unable to assess the
credibility of HPV vaccine information obtained on the internet.

Conclusion
In order to promote quality care and build trusting patient-provider relationships it is
essential that patients are provided with balanced and relevant information that makes sense
to them. Results presented here have important implications for public health practice,
clinical care, and targeted communication approaches based on physician specialty, gender,
race, and age characteristics. In efforts to improve the transfer of evidence-based knowledge
from provider to patient, it is important to consider physicians characteristics in the
information delivery and dissemination process. Targeted efforts to promote widespread use
of evidence-based HPV vaccine information should be central to these efforts. Additionally,
as electronic health information retrieval may be increasingly used by physicians, enhancing
their web-based search skills will better ensure accurate and evidence-based information
retrieval. Integration of emerging information technologies in the medical school curriculum
may be of great importance to optimizing vaccine delivery in clinical practice. Largely, the
medical community has an important role to play in ensuring that physicians are equipped
with the necessary information to improve patient care in clinical practice.
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Table 1

Sociodemographic and Practice Characteristics of a Nationally Representative Sample of United States
Physicians (N=1,008), 2009

Characteristics n (%)

Age Categories

25–39 239 (23.7)

40–49 327 (32.4)

≥ 50 422 (41.9)

Unknown 20 (2.0)

Race

White/Caucasian 737 (73.1)

Black/African American 45 (4.5)

Asian 112 (11.2)

American Indian/Alaskan Native 0

Native Hawaiian/Pacific Islander 2 (0.2)

Other (including multiracial) 69 (6.9)

Unknown 43 (4.3)

Gender

Male 528 (52.4)

Female 466 (46.2)

Unknown 14 (1.4)

Physician Specialty

Family Physicians (FPs) 499 (49.5)

Pediatricians (Peds) 287 (28.5)

Obstetricians/Gynecologist (OBGYNs) 222 (22.0)

Office Location

Private Practice Office (solo or group) 728 (72.2)

Ambulatory Care Clinic/Primary Care 122 (12.1)

Urgent Care Clinic 27 (2.7)

Community Health Center 47 (4.7)

University/College Student Health Services 6 (0.6)

Hospital Emergency Department 9 (0.9)

Institutional Setting/Clinic 8 (0.8)

Other 48 (4.8)

Unknown 13 (1.3)

Racial/Ethnic Distribution of Patients

Non-Hispanic White 735 (72.9)

Non-Hispanic Black 55 (5.3)

Hispanic 100 (9.9)

American Indian/Alaskan Native 3 (0.3)

Asian 12 (1.2)

Native Hawaiian/Pacific Islander 1 (0.1)
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Characteristics n (%)

Other (including multiracial) 87 (8.7)

Unknown 17 (1.7)

Patient Primary Payment Method

Private Insurance 527 (52.3)

Medicaid/Children's Health Insurance Program 118 (11.7)

Uninsured/Self-Pay 11 (1.1)

Medicare 42 (4.2)

Other 30 (3.0)

Daily Patient Load

< 15 88 (8.7)

15–19 170 (16.9)

20–29 500 (49.6)

≥ 30 232 (23.0)

Unknown 18 (1.8)

Geographical Location of Clinic Practice

Urban 289 (28.7)

Suburban 506 (50.2)

Rural 182 (18.1)

Other 7 (0.7)

Unknown 18 (1.8)

a
Patient primary payment method is presented as percentages of greater than 50%.
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