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A B S T R A C T

Purpose: Although both vaccines are designed to prevent human papillomavirus (HPV) infection,
HPV2 and HPV4 have different indications. This study sought to determine HPV and HPV vaccine
knowledge among providers and examine factors affecting HPV vaccine delivery.
Methods: An e-mail survey was sent to adolescent health care providers via listserv.
Results: Provider HPV vaccine knowledge level and number of providers offering vaccine to males
(84%) were high. The ability of providers to correctly distinguish between the two vaccines was
associated with years in practice, proportion of female patients, provider subspecialty status, and
practicing in a hospital setting.
Conclusions: This study demonstrates that adolescent medicine providers, in particular, are
knowledgeable about HPV and HPV vaccines. They reported routinely offering HPV vaccine to male
patients during the time before the recent change in recommendation for universal, routine HPV
vaccination of males by the Advisory Committee on Immunization Practices.
Ó 2013 Society for Adolescent Health and Medicine. All rights reserved.

Human papillomavirus (HPV) is the most prevalent sexually
transmitted disease [1], with genotypes divided into low or high
cancer risk [2,3]. In the United States, two vaccines have been
approved by the Food and Drug Administration to prevent HPV
infection among adolescents and young adults. The quadrivalent
vaccine (HPV4) protects against types 6 and 11 (low risk) and types
16 and 18 (high risk). The bivalent vaccine (HPV2) protects against
types 16 and 18 [4]. The Centers for Disease Control and Prevention
recommends HPV vaccination among those 9e26 years of age.
Factors affecting physician intention to vaccinate include HPV
knowledge and attitudes toward HPV vaccination [5,6]. Likewise,
several factors inﬂuence patients’ decisions to receive a vaccine.
However, patients are more likely to agree to HPV vaccination
when recommended by their physician [7].
* Address correspondence to: Nneka A. Holder, M.D., M.P.H., Division of
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IMPLICATIONS AND
CONTRIBUTION

Further research is warranted to develop effective
educational strategies targeting providers less experienced with adolescent
health care regarding the
importance of human papillomavirus vaccination for
all youth.

Although both HPV vaccines are indicated for the prevention
of cervical precancerous and cancerous lesions caused by HPV,
only HPV4 has additional indications for the prevention of genital
warts and anal, vulvar, and vaginal cancers. No other category of
vaccine includes products with such divergent indications. At the
time of this study, the Advisory Committee on Immunization
Practices recommended routine immunization for females
(aged 9e26 years of age) with either HPV2 or HPV4. Immunization of males with HPV4, although permitted, was not routinely
recommended [4]. This study sought to determine HPV and
HPV2/HPV4 knowledge among providers and examine factors
that affect providers’ HPV vaccine knowledge and delivery.
Methods
A survey was sent electronically to members of the Society of
Adolescent Health and Medicine (SAHM) and the Section of
Adolescent Health of the American Academy of Pediatrics via
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Table 1
Participants’ professional and practice characteristics
Variable
Degree
Medical
Doctor of Osteopathic Medicine
Registered Nurse
Certiﬁed Nurse Practitioner
Female gender
Years of experience in practice
0e10
>10
Proportion of adolescent female patients
50%
>50%
Proportion of patients eligible for Vaccine
For Children Program
50%
>50%
Specialty practiced
Family practice
General pediatrics
Internal medicine
Obstetrics/gynecology
Subspecialty boarded
Adolescent medicine
Practice setting
Hospital
Private practice
Other
Region
Northeast
Midwest
Southeast
West
Southwest
HPV knowledge score: number correct of
four key questionsb
1
2
3
4
Offer HPV vaccine
HPV4
HPV2a
To males

% (n)
91
2
2
5
67

(232)
(5)
(4)
(12)

15 (39)
85 (215)
33 (76)
67 (155)

52 (121)
48 (110)
4
90
4
2
63
99

(11)
(229)
(9)
(5)
(161)
(160)

48 (111)
28 (65)
24 (55)
39
20
14
20
7

(89)
(45)
(33)
(47)
(16)

<1 (1)
2 (4)
9 (22)
89 (241)
98 (227/231 responding)
100 (223/223; 4 indicated
“not applicable”)
6 (14/223)
84 (188/223)

HPV ¼ human papillomavirus.
a
All participants offering HPV2 also offer HPV4.
b
Knowledge items included true/false items pertaining to HPV types that
cause cancer, types that cause genital warts, whether approximately 50% of
adults are infected with HPV, and whether genital warts can recur after
treatment.

organizational listservs, from October to November 2010. Participation was voluntary and anonymous. The Institutional Review
Board of Akron Children’s Hospital approved the research.
The survey included four sections. The ﬁrst gathered demographic and professional information. The next included
knowledge questions related to HPV. The third collected information about the participants’ practice, patient demographics,
and whether providers offer HPV4 to males. The ﬁnal section
asked providers whether statements regarding disease protection, side effects, immunity duration, cross-protection, efﬁcacy,
and safety pertain to HPV2, HPV4, neither, or both.
Analysis
A total HPV knowledge score was computed by determining
the total number of correct responses to four key questions.

Table 2
Associations of provider and practice characteristics to understanding and use of
vaccines
Independent variable

Dependent variable(s) (%)

In practice, yearsa

Knows which vaccine(s)
address warts
72
85
Knows which vaccine(s)
address cervical cancer
80
91
Knows which vaccine(s)
address warts
75
86
Knows which vaccine(s)
address cross-protection
31
46
Knows that both vaccines
exhibit cross-protection
36
54
Knows which vaccine(s)
address warts
87
75
Knows that neither vaccine
has known longer
immunity
93
76
Knows which vaccine
addresses warts
88
73
83
Offers HPV vaccine to
males
76
93
94
80
100

0e10
>10

0e10
>10
Adolescent females in practice
50
>50

50
>50
Gender of provider
Female
Male
Provider has subspecialty board
Yes
No

Yes
No
Ofﬁce setting
Hospital
Private practice
Other
Region
Northeast
Midwest
Southeast
West
Southwest

p

.05

.04

.04

.04
.01

.02

<.01
.04

.01

a
Logistic regression analysis including the independent variables of years in
practice, percent adolescent females in the practice, provider sub-board status,
and ofﬁce setting indicates that only years in practice remain in the model as
a signiﬁcant predictor for knowing which vaccine addresses genital warts.

Associations between independent variables (HPV knowledge
and provider and practice demographics) and dependent variables (speciﬁc knowledge regarding statements about HPV
vaccines and whether providers offer males HPV4) were
analyzed using chi-square tests and logistic regression. All
analyses were conducted using SPSS, version 18.0 (SPSS, Inc,
Chicago, IL).

Results
At the time of this study, 1,170 members of SAHM subscribed
to its listserv, and 507 to the Section of Adolescent Health. A total
of 254 providers completed this survey, for a response rate of
14.6% to 21.7% (assuming no vs. complete overlap of members,
respectively). Most respondents were Doctors of Medicine,
pediatricians, adolescent medicine sub-boarded, and female; had
over 10 years of experience; and worked in a hospital-based
practice (Table 1). Most respondents offered HPV4 to both sexes.
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Table 2 shows associations between provider demographics
and HPV vaccine use and understanding. Practitioners located in
the Southwest were most likely to offer HPV vaccine to males.
Providers who had more experience, were sub-specialists,
practiced in a hospital setting, and had mostly female patients
were more likely to know the differences in protection between
the two vaccines. Logistic regression modeling including these
independent variables and the dependent variable of knowing
HPV4 protects against genital warts revealed that only years in
practice remained a signiﬁcant independent predictor of
knowledge regarding vaccine indications.
In addition, male providers and providers with mostly female
patients were more likely to know that both vaccines offer
limited cross-protection against non-vaccine HPV types [8], and
sub-specialists were more likely to know that the duration of
protection had not been determined for either vaccine.
Discussion
This study reveals that practitioners focusing on the care of
adolescents are knowledgeable regarding HPV and HPV vaccines
and strongly recommend the use of HPV vaccines. The ability of
providers to correctly distinguish between the two HPV vaccines
was associated with greater years in practice, larger proportion of
female patients, adolescent medicine subspecialty training, and
a hospital-based practice. These characteristics may enhance
speciﬁc knowledge of HPV owing to the clinical relevance of HPV
and HPV vaccines to these providers’ practice scope, given their
exposure to adolescent female patients. This theory is further
supported by logistic regression showing that years in practice is
the independent variable most signiﬁcantly associated with HPV
vaccine knowledge.
In this study, most providers surveyed (84%) offered HPV4 to
males; in contrast, a separate 2010 survey of primary care
providers found that 37% of general pediatricians and 23% of
family practitioners offered males HPV vaccination [9]. Interestingly, that survey was conducted in the Southwest, the region
we found to have the greatest proportion of sub-specialists
offering males HPV vaccination, which emphasizes the difference in generalists’ and adolescent medicine sub-specialists’
approaches to male vaccination. Differences in health care access
(including insurance coverage) may account for the signiﬁcant
regional differences in offering HPV4 to males.
Limitations of this study include a low response rate;
however, this is typical of online surveys of professionals [10].
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This survey did not capture other providers treating adolescents,
including general pediatricians and family practitioners, so
a direct comparison of attitudes and delivery behaviors is not
possible. All practice data were self-reported. Finally, the issue of
cross-protection is complex; however, knowledge of crossprotection did not affect providers’ vaccine delivery behaviors.
Despite these limitations, these data demonstrate that
adolescent health care providers have excellent knowledge of
HPV and HPV vaccines. A total of 84% of respondents offered
HPV4 to males, which indicates a desire to protect males despite
the lack of a routine recommendation from the CDC for male
vaccination at the time this research was conducted.
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