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Background: The meningococcal conjugate vaccine (MCV4) was recommended for those aged
11–18 years in 2005. Initial supply issues led to an emphasis on immunizing older adolescents. When
supply improved in 2007, routine immunization was recommended for those aged 11–12 years.

Purpose: Among a U.S. sample of pediatricians and family medicine physicians, describe (1) recommendation and administration practices for MCV4; (2) preferences regarding MCV4 administration; and
(3) attitudes and characteristics associated with recommendation for those aged ⬎12 years.
Methods: A mail and Internet survey in a nationally representative sample of physicians was conducted
between December 2009 and March 2010. Analysis was conducted between March 2010 and October 2010,
including a multivariable analysis to examine factors associated with deferring MCV4 to ages ⬎12 years.

Results: Response rates were 88% (pediatricians 367/419) and 63% (family medicine physicians 268/
423). In all, 95% of pediatricians and 73% of family medicine physicians reported administering MCV4
routinely to those aged 11–18 years (p⬍0.0001); 83% (pediatricians) and 45% (family medicine physicians) reported strongly recommending MCV4 for those aged 11–12 years (p⬍0.0001); 27% (pediatricians) and 40% (family medicine physicians) preferred to administer MCV4 to those aged ⬎12 years
(p⬍0.0001). Compared with those who strongly recommend for those aged 11–12 years, physicians who
do not regularly stock MCV4, family medicine physicians, and physicians concerned about waning
immunity were more likely to defer their recommendation, whereas physicians practicing in the Northeast and those with more Latino patients were less likely to defer.
Conclusions: Most pediatricians and family medicine physicians administer MCV4, but many,
especially family medicine physicians and those concerned about waning immunity, defer their
recommendation for MCV4 to patients aged ⬎12 years.
(Am J Prev Med 2011;41(6):581–587) © 2011 American Journal of Preventive Medicine
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cared for a patient with meningococcal disease can
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ease were 0.30 cases per 100,000 people aged 10 –13 years,
0.74 cases per 100,000 people aged 14 –18 years, and 0.76
cases per 100,000 people aged 19 –24 years.1 The incidence is
particularly high among college students living in dormitories, with rates as high as 5.1 cases per 100,000 freshmen.2 Up
to 14% of adolescents infected with meningococci die from
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the infection, and up to 19% suffer chronic morbidity such
as hearing loss and limb loss.3
In 2005, based on the mortality and morbidity associated
with meningococcal disease and the likelihood that a protein
conjugate vaccine would impart long-term immunity, the
Advisory Committee on Immunization Practices (ACIP),3
American Academy of Pediatrics (AAP),4 and American
Academy of Family Physicians (AAFP)5 recommended
MCV4 for routine use among those aged 11–18 years. Supplies of MCV4 were limited early in its production. Therefore, the ACIP recommended deferral of MCV4 for those
aged 11–12 years so supplies would be adequate for higherrisk adolescents entering high school and college.6 When
supply issues resolved in 2007, the ACIP recommended
immunization of all adolescents aged 11–18 years with an
emphasis on routine immunization at the preadolescent
(age 11–12 years) visit.7 Supply was further improved in
February 2010 when a second MCV4 was licensed.8 Finally,
in October 2010, the ACIP recommended that a booster
dose of MCV4 should be given to those aged 16 years because of concern about waning protection.9
Prior to the ACIP’s 2005 recommendation, a survey of
primary care physicians found that physicians thought immunization with MCV4 at the preadolescent visit would be
the easiest to implement, most likely to be preferred by
patients and their parents, and the “overall best fıt.” However, most of the physicians also indicated that based on the
existing scientifıc evidence alone, immunization with
MCV4 at older ages would be best because of concerns
about waning immunity.10 Since 2005, limited published
data suggest that some primary care providers do not routinely immunize with MCV4 at the preadolescent visit.11,12
Although MCV4 coverage has increased steadily
since the vaccine was recommended,13–15 the most
recent estimates of MCV4 coverage indicate that only
54% of those aged 13–17 years have been immunized
and coverage varies by state with a range from 19% to
78%.15 The cause of the wide variation among states is
likely multifactorial, reflecting state policy or mandates, vaccine fınancing, healthcare access, and patientlevel factors.11–15 The low adoption rates in some states
may also reflect variation in knowledge, attitudes, and
behaviors of healthcare providers that could be modifıed
to increase immunization coverage. The aims of the present study were to describe and compare physicians’ practices regarding recommendation for MCV4 in adolescents; identify attitudes and characteristics associated
with changing a recommendation for giving the vaccine
to those aged 11–12 years to deferring it to older ages; and
describe practices, preferences, and perceived barriers
regarding administration of the vaccine in a nationally
representative sample of pediatricians and family medicine physicians.

Methods
Study Setting
From December 2009 to March 2010, prior to the MCV4 booster
recommendation, a survey was administered to primary care physicians recruited from the AAP and AAFP. The human subjects
review board at the University of Colorado Denver approved this
study as exempt research, not requiring written informed consent.

Population
A method was developed for obtaining rapid and high response
rates to surveys about policy-relevant immunization issues as
part of a CDC-funded project.16 Networks of physicians were
recruited from the AAP and the AAFP who agreed to respond to
several surveys each year. After obtaining twice the number of
recruits needed for each network, a quota strategy was applied to
ensure the representativeness of the samples.16,17 A populationbased sampling matrix was constructed using demographic and
practice data from randomly drawn samples of the AAP and AAFP
memberships. Using population-based estimates, quotas were created for each cell of the 36-cell matrix that crossed U.S. regions,
practice location, and type of practice. Cells were then fılled by
randomly selecting from all of the recruits to yield a total of approximately 400 physicians in each network. In a previous study, demographic characteristics, practice attributes, and reported attitudes
about a range of vaccination issues were generally similar when
network physicians were compared with physicians of the same
specialty randomly sampled from the American Medical Association (AMA) master physician listing.16

Survey Design
The survey instrument was developed collaboratively with the
CDC and pretested in a community advisory panel consisting of
six pediatricians and six family medicine physicians from across
the country. The survey was pilot-tested among 56 pediatricians
and family medicine physicians. In addition to questions about
physicians’ and practices’ characteristics, the survey included
questions about their practices regarding recommendation and
administration of MCV4 to adolescents, vaccine supply, level of
concern about waning immunity, preferred age to immunize
with MCV4, and barriers to MCV4 administration.

Survey Administration
The survey was administered by Internet or regular mail based
on physicians’ preferences. The Internet survey was administered using a web-based program (Vovici Corp., Dulles VA).
The Internet group received an initial email with a link to the
survey and up to eight email reminders to complete the survey,
while the mail group received an initial mailing and up to two
additional mailed surveys at 2-week intervals. The Internet
nonresponders also received up to two paper surveys by mail.

Data Analysis
Analyses were conducted between March and October 2010.
Internet and mail surveys were pooled, as provider attitudes
have been found to be comparable when obtained by either
method.18 Items about physicians’ current practices regarding
recommendation and administration of the vaccine, vaccine
supply, and preferred age to immunize used multiple-choice
www.ajpmonline.org
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responses. Items regarding physicians’ concern about waning
immunity and potential barriers to vaccine administration used
4-point Likert-type scale responses.
Univariate analysis was used to determine the proportions of
pediatricians and family medicine physicians who recommend
MCV4 to adolescents aged 11–12 years, 14 –15 years, and/or
17–18 years; administer MCV4 to adolescents at different ages;
and report different barriers to MCV4 administration. Bivariate
analysis was conducted using Kolmogorov–Smirnov tests to
compare the proportions of pediatricians and family medicine
physicians who recommend and administer MCV4 at different
ages and to compare the proportions of pediatricians and family
medicine physicians who endorsed each barrier to MCV4
administration.
The proportions of physicians who defer their recommendation for
MCV4 (defıned as do not strongly recommend the vaccine for those
aged 11–12 years but do strongly recommend the vaccine for adolescents aged 14 –15 years and/or 17–18 years) and who are concerned
about waning immunity were determined by specialty and compared
using chi-square and Kolmogorov–Smirnov tests.
Multivariable analysis was conducted to identify physicians’ attitudes and characteristics associated with deferring a recommendation
for MCV4. Physicians who defer a recommendation were compared
to those who do strongly recommend MCV4 for those aged
11–12 years. For this analysis, the independent variables were provider
characteristics, MCV4 supply in the offıce, and concern about waning
immunity. Variables with p ⬍0.25 in the bivariate analyses were tested
in multivariable logistic models with factors retained in the fınal model
if p⬍0.05. A manual backwards elimination approach to model reduction was used checking for evidence of confounding as each variable
was removed. Risk ratios rather than ORs were reported because of the
tendency of ORs to overestimate effect sizes when outcomes are common.19 Unadjusted relative risks and 95% CIs were calculated from

the log binomial regression model using SAS PROC GENMOD with
the binomial distribution and the log link function. Adjusted relative
risks and 95% CIs were calculated from the logistic regression models
using regression risk analysis.20

Results
Response Rates and Sample Characteristics
The response rate was 88% (367/419) for pediatricians
and 63% (268/423) for family medicine physicians. Respondents and nonrespondents did not differ by year of
medical/osteopathic school graduation, gender, region of
country, practice location, or type of practice.

Recommendation for Quadrivalent
Meningococcal Conjugate Vaccine
Pediatricians were more likely than family medicine physicians to strongly recommend MCV4 for each age group.
However, the difference between pediatricians and family
medicine physicians decreased with increasing patient age
(Figure 1). Almost all providers strongly recommended the
vaccine for adolescents with risk factors—asplenic, complement defıciency, reside in a dormitory, entering the military,
and travel to endemic countries (Figure 1). Very few family
medicine physicians (3%) and no pediatricians reported recommending against the vaccine.

Attitudes and Characteristics Associated with
Deferring Recommendation for Quadrivalent
Meningococcal Conjugate Vaccine

Figure 1. Pediatricians’ and family medicine physicians’ strength of recommendation for
immunization with meningococcal conjugate vaccine at various ages
*pⱕ0.001 using Kolmogorov–Smirnov test for comparison of distributions between pediatric and family
medicine physicians
FM, family medicine physician; Peds, pediatrician; yrs, years
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Fourteen percent (52/
367) of pediatricians and
35% (95/268) of family
medicine physicians reported that they do
not strongly recommend
MCV4 for those aged
11–12 years but do
strongly
recommend
MCV4 for those aged
14 –15 years and/or
17–18 years (pⱕ0.0001).
Both pediatricians (24%)
and family medicine physicians (32%) reported being moderately or very
concerned about waning
immunity among adolescents who received MCV4
at age 11–12 years (p⫽0.3).
Multivariable analysis
comparing those who defer their recommendation to those who strongly
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recommend the vaccine at 11–12 years revealed that family medicine physicians (adjusted RR⫽2.33, 95%
CI⫽1.79, 3.17), providers who were concerned about
waning immunity (2.09, 95% CI⫽1.61, 2.72), and providers who did not have a regular supply of the vaccine (1.64,
95% CI⫽1.15, 2.22) were more likely to defer their recommendation. Providers from the Northeast (0.42, 95%
CI⫽0.24, 0.70) and those with more Latino patients (0.59,
95% CI⫽0.42, 0.81) were less likely to defer their
recommendation.

Administration of Quadrivalent
Meningococcal Conjugate Vaccine
Only 2% of pediatricians and 13% of family medicine physicians reported not stocking the meningococcal vaccine in
their offıces. Among the providers who stock the vaccine,
most reported that the vaccine was available in their offıces
for 10 or more months over the past year (95% pediatricians,
75% family medicine physicians, p⫽0.007). Family medicine physicians were less likely than pediatricians to administer the vaccine routinely to all eligible children aged
11–18 years in their offıces (95% pediatricians, 73% family
medicine physicians, p⬍0.0001). They were more likely
than pediatricians to administer the vaccine only when it
was requested (1% pediatricians, 6% family medicine physicians) or only to adolescents with risk factors (2% pediatricians, 13% family medicine physicians, p⬍0.0001). Although 68% of pediatricians preferred to administer the
vaccine to those aged 11–12 years, only 35% of family medicine physicians preferred to administer the vaccine at this
age, and 40% of family medicine physicians preferred to
administer the vaccine to those aged ⱖ14 years (p⬍0.0001).

Perceived Barriers to Quadrivalent
Meningococcal Conjugate Vaccine
Administration
Family medicine physicians were more likely to report
barriers to MCV4 administration than pediatricians
(Table 1). For both types of providers, the most common barrier was infrequent visits by adolescent patients (pediatricians 68%, family medicine physicians
85%). For pediatricians, the next most common barriers were parents’ concern about vaccine safety in general (32%) and failure of some insurance companies to
cover the vaccine (22%). For family medicine physicians, the next most common barriers were the inability of parents to pay out-of-pocket costs for the vaccine
(48%) and parents not thinking that the vaccine is
necessary for their adolescents (40%). Few (ⱕ13%)
providers reported barriers related to their own concerns about the safety or effectiveness of the vaccine.

Discussion
Overall, the quadrivalent meningococcal conjugate vaccine (MCV4) is well accepted by pediatricians and family
medicine physicians. Despite the Advisory Committee
on Immunization Practices’ (ACIP’s) recommendation
to focus immunization efforts on those aged 11–12 years
at the preadolescent preventive visit, 17% of pediatricians
and 55% of family medicine physicians do not strongly
recommend the vaccine at this age. The most common
provider-reported barrier to MCV4 administration was
infrequent adolescent visits followed by barriers related
to vaccine fınancing and parental concerns about vaccine
safety and effectiveness.
Vaccine delivery is affected by several factors, including vaccine fınancing, state and local policies and their
enforcement, healthcare access, patient/parent-level factors, and provider-level factors. The present study and
that of Schaffer and colleagues21 found that more physicians from the Northeast reported recommending MCV4
at the preadolescent visit compared with other regions of
the country. One explanation for this difference could be
state mandates for meningococcal disease prevention education and/or immunization with MCV4 for students,
which are more common in the Northeast.22 Other explanations for this regional variation could be outreach by
meningococcal disease prevention advocacy groups and
professional organizations, providers’ and the communities’ exposure to outbreaks of meningococcal disease, and
resulting differences in providers’ and patients’/parents’
knowledge and attitudes about MCV4, which were not
measured in the current study. This study also found that
physicians with a high proportion of Latino patients were
more likely to report recommending MCV4 at the preadolescent visit. This difference has not been noted in previous studies, and the reasons for this fınding are unclear.
Providers’ recommendations for MCV4 are critical because MCV4 coverage is higher among adolescents who
receive a recommendation for MCV4 from their healthcare providers.13 The present study’s fındings that pediatricians are more likely than family medicine physicians
to recommend adolescent vaccines routinely is consistent
with previous research.21,23–25 One possible explanation
for the difference between family medicine physicians
and pediatricians is that pediatricians are more likely to
see young adolescents than family medicine physicians,26,27 so family medicine physicians may not discuss
immunizations routinely in this age group.
In addition, family medicine physicians face more barriers
related to vaccine fınancing and supply for several reasons.
Many family medicine practices follow a small business model
forwhichthehighcostofvaccinesisprohibitive.28 Theyarealso
less likely than pediatricians to participate in VFC and are more
www.ajpmonline.org
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Table 1. Barriers to routinely administering MCV4 to adolescents aged 11–18 years, as
reported by physicians, %a
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providing
protection
against meningococcal
disease. Further, recent
Family medicine
fındings31 indicate that
Pediatricians
physicians
circulating antibodies
Barrier
(n⫽367)
(n⫽268)
may not persist at protecInfrequent office visits by adolescent patientsⴱ
68.2
84.7
tive levels 3–5 years after
Parental concerns about safety/effectiveness
immunization
with
MCV4. These considerVaccine safety in general
32.2
34.2
ations prompted the
Thinking the vaccine is not necessary for their
20.6
39.5
ACIP to recommend
adolescents*
continued immunization
Safety of the vaccine itself*
16.2
26.3
at age 11–12 years with
Time it takes to discuss the vaccine with parents*
1.9
10.1
an additional booster
dose of MCV4 at age 16
Providers’ concerns about safety/effectiveness
years.31
Personal belief that meningococcal disease is not common
3.0
13.3
A study of adolesenough in adolescents to justify a vaccination*
cents’
healthcare utiliSafety of the vaccine itself
1.6
3.1
zation patterns over 10
Personal belief that meningococcal disease is not severe
0.3
3.6
years supports the
enough in adolescents to justify a vaccination*
ACIP’s and other exVaccine financing and supply issues
perts’ emphasis on
Failure of some insurance companies to cover the
22.1
37.5
immunization
with
vaccine for adolescents*
MCV4 at age 11–12
Lack of adequate reimbursement for vaccination*
21.3
32.3
Compared
years.27
with older adolescents,
Parents unable to pay the out-of-pocket cost for vaccine*
18.2
48.1
those aged 11–12 years
The “up-front” costs for practice to purchase the vaccine*
15.3
25.8
are more likely to have
General administrative burden to practice*
8.5
16.5
a preventive care visit
Difficulty obtaining adequate vaccine supplies*
5.2
11.4
with a pediatrician or
family medicine physia
Reported as definitely/somewhat a barrier
cian whose traditional
*p⬍0.05 for comparison between pediatricians and family medicine physicians
MCV4, quadrivalent meningococcal conjugate vaccine
role is to provide immunizations.27 In addition, those aged 11–12
likely to serve in rural and underserved areas where many payears are accompanied to visits by their parents, so providtients may lack insurance.29
ers are less likely to encounter consent issues that might
Regardless of specialty, physicians concerned about
be encountered with older adolescents who attend visits
waning immunity were less likely to recommend the vacwithout their parents.11,12,34
cine to those aged 11–12 years compared with those who
The current study’s fındings regarding the barriers to
were not concerned in the current study and two previous
administration of MCV4 are similar to other studstudies.10,12 Conjugate vaccines can provide protection
ies.21,23,24,35 In their recent surveys of pediatricians and
against bacterial pathogens via three mechanisms: herd
family medicine providers regarding barriers to adolesimmunity, memory response, and circulating antibodcent immunization, Oster and Dempsey and colies.30 MCV4 coverage in the U.S. is currently too low to
leagues23,24 found that infrequent adolescent visits was
31
provide herd immunity. Herd immunity might be
the most commonly endorsed barrier by both specialties.
achieved by immunizing infants and younger children as is
Lack of insurance coverage and parents’ inability to pay
done in other countries,32 and the ACIP is considering exwere also important barriers in the present study and
panding its recommendation of MCV4 to include these age
several other studies.21,23,35
groups. However, no decision has been made to date.
The present study has important strengths and limitaRecent data33 suggest that the onset of meningococcal
tions. The surveyed physicians were shown in previous
disease is too fast for memory response to provide protecstudies16 to be generally representative of physicians in
tion. Therefore, circulating antibodies are critical for
the AAP and AAFP with respect to demographic and
December 2011

586

Allison et al / Am J Prev Med 2011;41(6):581–587

practice characteristics and locations throughout the U.S.
Although the response rate was high, the response rate
was lower from family medicine physicians than pediatricians. Although the sample seemed representative,
those who agreed to be surveyed might not have expressed similar views as those who chose not to be in the
network and those who did not respond to the survey. In
addition, the current data relied on self-reports of practices rather than observation of actual practices.
Delivery of MCV4 should be improved to protect adolescents against a devastating and often deadly vaccinepreventable disease. Immunization delivery experts and
professional organizations have published recommendations for improving MCV4 and other vaccine coverage
among adolescents.34,36,37 These recommendations include ensuring adequate insurance coverage for vaccines,
ensuring adequate supply of vaccines, use of immunization information systems with reminder–recall capability, use of sites other than medical offıces for immunization, and use of social marketing strategies to reach
adolescents.34,36,37 These strategies would help address
the barriers to vaccine administration identifıed in the
current study and others.
Additional strategies include implementation of state or
local mandates and improved education and outreach about
meningococcal disease and MCV4 to healthcare providers
and the community. The new booster recommendation
provides an opportunity to educate physicians about the
importance of MCV4, reassure them about vaccine supply,
and clarify the rationale about the timing of immunization.
In addition to determining which strategies are most effective for improving adolescent vaccine coverage, further investigation could identify reasons other than concerns about
waning immunity that result in some providers not recommending MCV4 for those aged 11–12 years, especially in
relation to the Tdap and human papillomavirus (HPV) vaccines also recommended by professional organizations at
the preadolescent visit.38
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