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ABSTRACT

Objective: To describe immunization attitudes and practices among family medicine providers across New
York State. Methods: In this cross-sectional survey study, family medicine providers across New York State
completed a questionnaire to assess vaccine beliefs and barriers and immunization practices. Statistical
analysis: Descriptive statistical methods were used to define provider characteristics, knowledge and
vaccine practices. Results: Completed questionnaires from 226 family medicine providers were included
for analysis. As a group, 207/218 (95%) of providers who answered the question state they always
recommend standard pediatric vaccines. Of the 209 providers who answered both questions, 47 (22%)
state they always recommend standard pediatric vaccines but do not always recommend HPV vaccine to
eligible 11-12 year-old patients. Only 75% of providers strongly disagreed with the statement ‘vaccinating
adolescents against HPV increases the likelihood of unprotected sex’. Even though 178/190 (94%) and
164/188 (87%) of surveyed family medicine providers reported recommending that their pregnant
patients receive influenza vaccine and Tdap vaccine, respectively, only 134/185 (72%) routinely do so in
their office. Conclusion: Most family medicine providers self-report always recommending standard
pediatric vaccines, however only a minority are following ACIP recommendations. Educational sessions to
update family medicine providers on ACIP recommendations and address individual provider concerns
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may improve provider vaccine confidence and uptake of vaccines by their patients.

Introduction

Immunizations are among the most successful public health
achievements for prevention of life-threatening diseases. The
Advisory Committee on Immunization Practices (ACIP) cur-
rently recommends vaccines targeting 17 diseases. Yet, nation-
ally, vaccine completion rates remain low, particularly for
human papillomavirus (HPV) vaccine among adolescents, and
for vaccines specifically recommended for adults, including
pregnant women. "

Vaccine acceptance is affected by a variety of factors, with
the single most commonly cited determinant of successful
vaccination being provider recommendation.’” Vaccine
recommendation practices are strongly influenced by provider
vaccine attitudes. Specifically, provider knowledge and aware-
ness of vaccine safety and efficacy is associated with improved
provider vaccine confidence.® Family medicine providers have
the unique opportunity to care for patients of all ages and
belonging to all risk groups, so it is particularly important for
these providers to be vaccine confident, to clearly understand
vaccine safety and efficacy, and to recommend vaccines accord-
ing to authoritative guidelines. Despite specific guidance
available across professional organizations, including the ACIP
and the American Academy of Family Physicians (AAFP),
significant variation in vaccine practices remains among family
medicine providers.” '

In this work, we aim to describe vaccine attitudes and
immunization practices among family medicine providers
across New York State to aid in guiding the development of
interventions to improve provider vaccine confidence, vaccine
recommendation practices, and overall vaccine coverage rates.

Results

Of the 544 questionnaires delivered to family medicine pro-
viders in New York State, 226 (42%) providers returned com-
pleted surveys and were included in the analysis. Of the 198
providers who answered the provider role and gender ques-
tions, 141 (71%) were physicians and 91 (46%) were male. Of
the 211 providers who answered the community served ques-
tion, the majority of providers cared for patients in suburban
(128, 61%) and rural (144, 68%) communities. Of the 193 pro-
viders who reported the insurance accepted, 179 (93%)
accepted patients with public insurance and 191 (99%)
accepted patients with private insurance (Table 1).

As a group, 207/218 (95%) of providers who answered the
question state they always recommend standard pediatric
vaccines (Table 2). Providers in practice for less than 20 years
were more likely to routinely recommend standard pediatric
vaccines (121/123 (98%) vs 73/81 (90%)) (p < 0.05). Of the
213 providers who answered both questions, 14 (7%) state they
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Table 1. Family medicine provider demographics.

Demographic N (%)
Total enrolled providers 226
Provider role answered 198 (88)
Physician 141 (71)
Mid-level provider 57 (29)
Gender answered 198 (88)
Male 91 (46)
Years in practice answered 212 (94)
<5 41 (19)
5-10 24 (11)
10-19 62 (29)
20-29 50 (24)
> 30 35(17)
Community served answered® 21
Rural 144 (68)
Suburban 128 (61)
Urban 65 (31)
Insurance accepted answered® 193
Private 191 (99)
Public 179 (93)
None 33(17)

*percentages add up to more than 100 because providers could give multiple
answers for these questions.

always recommend standard pediatric vaccines but do not
always recommend influenza vaccine to eligible patients. Of the
209 providers who answered both questions, 47 (22%) state
they always recommend standard pediatric vaccines, but do not
always recommend HPV vaccine to eligible 11-12 year-old
patients.

More providers reported that they always recommended
HPV vaccine to eligible 13-18 year-old patients (193/222, 87%)
than eligible 11-12 year-old patients (162/219, 74%) or eligible
19-26 year-old patients (152/222, 68%). Mid-level providers
(54/57, 95%) were more likely to routinely recommend HPV

Table 2. Vaccine practices reported by family medicine providers across New York
State.

N/number of providers who

Vaccine practices answered (%)

Always recommend standard childhood vaccines 207/218 (95)

Always recommend influenza vaccine to eligible 178/190 (94)
pregnant women

Always recommend Tdap vaccine to eligible 164/188 (87)
pregnant women

Always provide pediatric vaccine information to 71/176 (40)

pregnant women
Always administer vaccine to pregnant women in
the office

134/185 (72)

Always recommend HPV? vaccine to eligible 162/219 (74)
patients at their 11-12 year old visits

Always recommend HPV vaccine to eligible 193/222 (87)
13-18 year old patients

Always recommend HPV vaccine to eligible 152/222 (68)

19-26 year old patients

Always recommend influenza vaccine to eligible
patients

Always recommend Tdap vaccine to adults with
infant contact

204/225 (91)

189/223 (85)

Always recommend PCV-13® to adults older than 200/222 (90)
65 years

Always recommend zoster vaccine to adults older 181/224 (81)
than 60 years

Always receive influenza vaccine annually 213/222 (96)

#human papillomavirus.
Ppneumococcal conjugate vaccine-13.
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vaccine to eligible 13-18 year olds than were physicians (115/
138, 83%) (p < 0.05). Providers who reported always recom-
mending HPV vaccine to eligible 11-12 year olds were also
more likely to recommend HPV vaccine to eligible 13-18 year
olds (161/161, 100%) and eligible 19-26 year olds (126/158,
80%) than providers who reported not routinely recommend-
ing vaccine to the younger cohort (29/57 (51%) and 21/57
(37%), respectively) (p < 0.05).

While 178/190 (94%) and 164/188 (87%) of surveyed family
medicine providers reported that they recommend that their
pregnant patients receive influenza vaccine and tetanus-diph-
theria-acellular pertussis (Tdap) vaccine, respectively, only 134/
185 (72%) routinely administer vaccines to pregnant women in
their office. Providers who routinely administer vaccines to
pregnant women in the office are more likely to report always
recommending influenza vaccine to eligible pregnant women
(130/133, 98%) compared to providers who refer their pregnant
patients elsewhere for vaccine (43/51, 84%) (p < 0.05). Pro-
viders who report always recommending influenza vaccine to
eligible pregnant patients are much more likely to report always
recommending Tdap vaccine to this patient population (162/
172 (94%) vs 2/10 (20%)) (p < 0.05). Similarly, providers who
always recommend Tdap vaccine to their eligible pregnant
patients are more likely to also always recommend Tdap vac-
cine to adults with infant contact (147/163 (90%) vs 13/24
(54%)) (p < 0.05).

Of the surveyed providers who answered the question, 213/
222 (96%) state they always receive an annual influenza vac-
cine, 204/225 (91%) always recommend influenza vaccine to all
eligible patients, and 178/190 (94%) always recommend influ-
enza vaccine to pregnant women. Providers who always receive
the annual influenza vaccine are more likely to routinely rec-
ommend influenza vaccine to eligible patients (195/212 (92%)
vs 6/9 (67%)), including eligible pregnant women (168/178
(94%) vs 8/12 (67%)) (p < 0.05).

Ninety percent (200/222) of providers stated they always
recommend pneumococcal conjugate vaccine -13 (PCV13) to
adults 65 years and older. Similarly, 81% (181/224) of providers
routinely recommended zoster vaccine to adults 60 years and
older. Providers who strongly agreed that zoster vaccine was
effective in this population were more likely to routinely rec-
ommend it (99/109 (91%) vs 81/113 (72%)) (p < 0.05).

Regarding vaccine misperceptions, 86% (192/224) of pro-
viders strongly disagreed with the statement ‘autism is a possi-
ble side effect of some vaccines’, 72% (162/224) with the
statement ‘administering multiple vaccines at once reduces the
efficacy of vaccines’, 69% (155/224) with the statement ‘multi-
ple vaccines at once overwhelms the patient’s immune system’,
and 75% (167/224) with the statement ‘vaccinating adolescents
against HPV increases the likelihood of unprotected sex’
(Fig. 1). Mid-level providers had a higher mean level of agree-
ment than physicians with each of these statements (Fig. 2)
(p < 0.05).

81% (180/223) and 82% (182/223) of providers strongly
agreed with the statements, ‘pediatric vaccines are safe’ and
‘pediatric vaccines are effective’, respectively. Only, 2% (4/223)
and 1% (3/223) of providers disagreed with these same state-
ments, respectively (Fig. 1). Physicians had a higher mean level
of agreement than mid-level providers with the statements,



2648 C. A. BONVILLE ET AL.

Autism is a possible side effect of some vaccines (224)

Administering multiple vaccines at once reduces the efficacy of
vaccines (224)
Multiple vaccines at ence overwhelms the patient's immune
svstem [224)
Vaccinating adolescents against HPV increases their likelihood of
unprotected sex (224)

Standard childhood vaccines are safe (223)

Standard childhood vaccines are effective [223)
Influenza vaccine is safe in pregnant women (218)
Influenza vaccine effective in pregnant women (216)
Pertussis vaccine is safe in pregnant women (215)
Pertussis vaccine is effective in pregnant women (215)
Zoster vaccine is safe in elderly patients (223)

Zoster vaccine Is effective in elderly patients {222)
PCV13 is safe in elderly patients (221)

PCV13 is effective in elderly patients {221)

*PCV13: pneumococcal conjugate vaccine-13, HPV: human papillomavirus
**[N}: number of providers who answered question
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Figure 1. Vaccine beliefs about safety and efficacy (A) and barriers (B) reported by family medicine providers across New York State.

‘influenza vaccine is safe in pregnant women’, ‘influenza vac-
cine is effective in pregnant women’, ‘zoster vaccine is safe in
the elderly’, ‘PCV13 is safe in the elderly’, and ‘PCV13 is effec-
tive in the elderly’ (p < 0.05). (Fig. 2). With the exception of
zoster vaccine efficacy, there were no other associations
between belief in vaccine safety or efficacy and providing rou-
tine vaccine recommendations (p > 0.05).

The combined mean for the four questions regarding vac-
cine misperceptions was significantly higher for mid-level pro-
viders (1.41, 95% CI [1.30, 1.52] than for physicians (1.18, 95%
CI [1.13, 1.23], p < 0.001), which indicates higher level agree-
ment with incorrect vaccine statements among the mid-level
providers. The combined mean for the ten questions regarding

correct perceptions of vaccine safety and efficacy in select pop-
ulations among physicians (3.75, 95% CI [3.68, 3.81]) was mar-
ginally higher than for mid-level providers (3.62, 95% CI [3.50,
3.74], p = 0.088), suggesting a trend toward higher levels of
agreement on vaccine safety and efficacy among physicians.
There were no significant differences in the combined means
for correct and incorrect perceptions about vaccine safety and
efficacy for gender or the number of years in practice.

40% (89/224) of providers agreed or strongly agreed that
lack of reimbursements was a barrier to vaccinations in the
office, while 24% (52/222) agreed or strongly agreed that lack
of time to discuss vaccines was a barrier to vaccination, and
11% (24/217) agreed or strongly agreed that vaccine safety
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Figure 2. Vaccine beliefs reported by family medicine physicians and mid-level providers across New York State regarding (A) pediatric vaccine misperceptions and (B)

vaccine safety and efficacy.

concerns were a barrier to vaccinations in the office (Fig. 1).
There were no differences in attitudes towards barriers to vacci-
nation in the office when stratified by demographics.

Only 6/226 (3%) of providers stated they were vaccine hesi-
tant. The majority of providers reported caring for vaccine hesi-
tant patients or families, with ~40% of providers encountering
vaccine hesitancy on a weekly basis (Fig. 3). The top three vac-
cines reported to be of concern to patients and parents include
HPV vaccine, influenza vaccine, and measles-mumps-rubella
vaccine (Fig. 3).

Discussion

In this work, we describe vaccine attitudes and practices among
family medicine providers across 45 counties in New York
State. We found that 5% of surveyed family medicine providers
reported that they do not routinely recommend standard pedi-
atric vaccines, 26% reported not routinely recommending HPV
vaccine to eligible 11-12 year olds, 13% reported not routinely
recommending Tdap vaccine to eligible pregnant women, and
19% reported not routinely recommending zoster vaccine to
adults 60 years of age and older, yet only 3% of providers stated
they themselves, were vaccine hesitant. These data suggest that

organizational guidelines alone are insufficient to ensure pro-
vider vaccine recommendations or vaccine confidence. In fact,
lack of guideline clarity has been described as a barrier for pro-
vider vaccine recommendations.'” Nationally, coverage rates
for each of these immunizations remain under 50% [1, 2]. As
provider recommendation is the most consistently cited factor
associated with vaccine acceptance and uptake, even among
parents and patients with negative vaccine attitudes, under-
standing the gaps in knowledge and factors associated with pro-
vider vaccine practices may aid in the development of
interventions to improve vaccine recommendations and ulti-
mately immunization coverage rates.>*'>'®

Despite the vaccine education resources available, 69-86% of
surveyed providers expressed strong disagreement with common
pediatric vaccine misperceptions and only ~80% strongly agreed
that pediatric vaccines were safe and effective. Mid-level pro-
viders were more likely to have a higher mean level of agreement
with vaccine misperceptions and a lower mean level of agree-
ment with vaccine safety and efficacy than physicians, suggesting
that further education needs to occur at all levels in the practice.
Passive education alone has been shown to make little sustained
effect in practice change.'”'® Instead, a multi-component pro-
gram combining peer education regarding updated ACIP
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Percentage of providers

Daily Weekly

Maonthly Never

Live vaccines
Rotavirus
Multiple vaccines
Hepatitis A
Meningococcal
Hepatitis B
Tdap/DTaP
Varicella
Pneumococcal
Zoster

All vaccines
MMR
Influenza

HPV
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Percentage of 226 providers who stated parents are concerned about vaccine
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Figure 3. Frequency with which family medicine providers across New York State report encountering vaccine hesitant patients (A) and the specific vaccines parents

reported to have the most concern about (B).

guidance, addressing vaccine concerns and misperceptions, and
the safety and importance of vaccines in disease prevention may
be more effective in improving provider vaccine confidence.'’
The ACIP currently recommends universal HPV vaccina-
tion to begin at 11 or 12 years of age. A decade after the initial
recommendation, over one-quarter of the surveyed family
medicine providers report that they do not routinely recom-
mend HPV vaccine to this cohort. Among the providers who
stated they routinely recommend all standard pediatric vac-
cines, 22% went on to state that they do not routinely recom-
mend HPV vaccine to eligible 11-12 year olds, suggesting that
surveyed providers do not consider HPV vaccine to be a stan-
dard pediatric vaccine. Prior studies suggest that providers
exhibit only moderate levels of adherence to professional guide-
lines regarding HPV vaccination and that many did not believe
that guidance regarding vaccine was clear.'” Similarly, Gilkey
et al found that providers endorsed and recommended HPV
vaccine less strongly than the other routinely recommended
adolescent vaccines.”* Providers may benefit from educational
programs that convey the importance of HPV vaccination of
their 11-12 year-old patients. Efforts might include instruction
on the bundling of adolescent immunizations, reducing missed
opportunities common in the adolescent age group, and obser-
vations related to the more robust antibody response to vac-
cines that occurs in younger adolescents.*'** Efforts to include

HPV vaccine along with current anticipatory guidance on can-
cer prevention also holds some promise.

Consistent with prior research, a higher percentage of sur-
veyed providers routinely reported recommending HPV vaccine
to adolescents over 13 years of age.”> Providers who routinely
recommended HPV vaccine to 11 and 12 year olds were also
more likely to also routinely recommend vaccine to the older age
groups. Common reasons for delaying HPV vaccine series initia-
tion include concerns that parents might resist, lack of time to
discuss vaccines in detail, and the belief that a discussion of sex
needs to accompany a recommendation for HPV vaccine.'>***
Only 75% of surveyed providers strongly disagreed that vaccinat-
ing adolescents against HPV increases the likelihood of unpro-
tected sex, despite published data showing no change in
incidence of sexual activity or sexually transmitted infections
after HPV vaccine series initiation. Furthermore, providers who
emphasize the potential cancer prevention benefits of HPV vac-
cine have higher self-reported vaccination rates when compared
to those who time vaccination around the initiation of sexual
activity.”® Educational programs emphasizing provider over-
estimation of parental vaccine hesitancy and linking HPV vaccine
to a cancer prevention message are likely to improve provider
vaccine recommendations to the 11 and 12 year-old cohort. Such
a change may also have a trickle up effect leading to improve-
ment in HPV vaccine uptake in all relevant age groups.



The ACIP recommends that influenza and Tdap vaccines be
administered during each pregnancy to reduce the risk of mor-
bidity from maternal and neonatal influenza and pertussis
infection. We found that 95% of surveyed family medicine pro-
viders state they routinely recommended influenza vaccine to
their pregnant patients, a higher rate than reported by others,”
yet, only 87% of surveyed providers routinely recommend
Tdap vaccine to eligible pregnant women. One possible expla-
nation for the discrepancy between the percentage of providers
recommending these two vaccines to the same population is
that Tdap administration during pregnancy is a newer recom-
mendation. However, prior studies show that despite the ACIP
providing category A vaccine recommendations, some physi-
cians continue to prioritize some vaccines over others.” Pro-
vider vaccine attitudes influence vaccine recommendation
practices, therefore efforts aimed at improving vaccine confi-
dence and a better understanding of organizational guidance is
crucial to improve provider vaccine recommendations.

While the majority of the providers we surveyed reported
routinely recommending vaccines to pregnant women, 28%
state they refer patients elsewhere for vaccine administration.
Providers who vaccinated pregnant women in the office were
more likely to routinely recommend other vaccines to this
group of patients. Family medicine providers are not the only
group to refer patients outside of their practice for vaccination.
In a previous study, we found that 40% of surveyed obstetri-
cians recommended vaccines to their pregnant patients but
referred them elsewhere to receive them.” Referral outside of
one’s practice becomes an obstacle to vaccine completion
unless the patient is particularly motivated. We found that sur-
veyed obstetricians most commonly reported a lack of financial
reimbursement as the reason for not vaccinating in the office.”
This is not a new concern posed by physicians. In a study pub-
lished in 2014, 10% of pediatric and family medicine physicians
seriously considered not providing routine pediatric vaccines
due to high cost and dissatisfaction with insurance reimburse-
ments for their purchase and administration.”® Almost a quar-
ter of surveyed providers agreed that lack of time to discuss
vaccines was a barrier to vaccine administration in the office.
Similarly, Gilkey et al found that providers estimated that dis-
cussions regarding HPV vaccine are more time consuming
than discussions focusing on the other standard adolescent vac-
cines.”” Developing interventions that incentivize and facilitate
the logistics and cost to providers for purchasing, storing and
administering vaccines in the office may improve patient vac-
cine uptake.

There are several limitations to our study. First, the results of
this survey are self-reported and are based on recall of daily
practice. Also, study recruitment was voluntary and may have
led to a selection bias, thus leading to an over-representation of
vaccine confident family medicine providers. Lastly, while we
are able to describe the vaccines for which providers report
parental concern, we do not know the reasons for these con-
cerns and if they relate to vaccine safety or efficacy. While we
recognize the limitations of survey methodology, this study
allowed us to describe vaccine attitudes and practices among
family medicine providers across New York State to determine
areas for future interventions aimed at increasing provider vac-
cine recommendations and patient vaccine uptake.
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We describe vaccine attitudes and practices among family
medicine providers across New York State. We found that a
substantial number of providers do not follow ACIP vaccine
recommendations, despite self-reporting by most that they rec-
ommend all standard vaccines. This discrepancy was greatest
with regards to HPV vaccine in young adolescents and influ-
enza and Tdap vaccines during pregnancy. Educational efforts
that target individual provider concerns and highlight the
ACIP vaccine recommendations are needed to improve pro-
vider vaccine confidence and patient vaccine uptake.

Methods

The study team developed a one-page, self-administered ques-
tionnaire to assess provider vaccine attitudes and practices
(Table 3). The survey was pilot tested with a convenience sam-
ple to ensure clarity of questions and ease of administration.
The study team created a list of family medicine practices in
New York State using an online search engine. The team then
contacted 173 family medicine practices by telephone,
explained the study goals, and faxed a cover letter and blank
surveys to the practices that agreed to participate. After
2 months, surveys were again mailed to each of these practices
in the event that they had not yet responded. Practice pro-
viders, including physicians, nurse practitioners, and physician
assistants were asked to complete the survey, which was then
returned, via fax, back to the study team. Completed surveys
remained both anonymous and confidential. There were no
incentives offered to the participants.

Demographic information, including gender, provider role,
years in practice, community served (suburban, rural, urban),
patient insurance type accepted (public, private) were collected.
Providers were able to identify more than one answer for com-
munity served and accepted insurance. Provider practices were
assessed regarding recommendations of standard pediatric vac-
cines, including HPV vaccines for adolescents, influenza and
Tdap vaccines for pregnant women, PCV13 to adults older
than 65 years, and zoster vaccine to adults 60 years and older.
Provider attitudes regarding vaccine safety and efficacy were
assessed using an ordinal scale questionnaire, with an agree-
ment level of 1 representing strongly disagree, 2 disagree, 3
agree, 4 strongly agree. The denominators presented in the
results section represent the number of providers who
answered the question(s) described. The study was determined
to be exempt from approval by the SUNY Upstate Medical
University institutional review board.

Statistical analysis: Descriptive statistics were used to quan-
tify demographics of the sample. Association between vaccine
practices and categorical factors, such as provider role, were
tested using Pearson’s chi-square tests of independence or Fish-
er’s exact tests, as indicated. Ordinal scale measures of vaccine
attitudes were compared across demographic factors using
Mann-Whitney and Kruskal-Wallis tests. The scores for the
four questions that measured agreement with incorrect percep-
tions about vaccine safety and efficacy were summed, as were
the ten questions that gauged agreement with correct vaccine
perceptions. A combined mean level of agreement for each of
these categories was calculated for each subject. The combined
means and mean ranks in each category were compared by
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Table 3. Questionnaire supplied to family medicine providers across New York State.

Always More than 50%  Less than 50% None

| recommend all standard childhood vaccines to my pediatric patients.
| recommend influenza vaccine to my pregnant patients.

| recommend pertussis vaccine to my pregnant patients.

| provide pediatric vaccine information to my pregnant patients.
We administer vaccines to pregnant women in the practice.

| recommend HPV? vaccine to my patients at 11-12 year old visits.

| recommend HPV vaccine to my adolescent patients (13-18 years).
| recommend HPV vaccine to eligible patients 19-26 years old.

| recommend influenza vaccine to all eligible patients.

| recommend pertussis vaccine to adults with infant contact.

I recommend PCV-13® to adults over 65 years of age.

| recommend zoster vaccine to adults over 60 years of age.

| get the influenza vaccine annually.

Autism is a possible side effect of some vaccines.
Administering multiple vaccines at once reduces the efficacy of vaccines.
Multiple vaccines at once overwhelms the patient’s immune system.

Strongly agree Agree Disagree Strongly disagree

Vaccinating adolescents against HPV increases their likelihood of unprotected sexual activity.

Standard childhood vaccines are safe.

Standard childhood vaccines are effective.

Influenza vaccine is safe in pregnant women.

Influenza vaccine is effective in pregnant women.

Pertussis vaccine is safe in pregnant women.

Pertussis vaccine is effective in pregnant women.

Zoster vaccine is safe in elderly patients.

Zoster vaccine is effective in elderly patients.

PCV-13" is safe in elderly patients.

PCV-13" is effective in elderly patients.

Lack of reimbursements inhibits vaccination in our office.
Low patient uptake inhibits vaccination in our office.

Lack of time with patients limits my time to address vaccine concerns
Vaccine safety concerns affect my vaccine recommendations.

Do you consider yourself to be vaccine hesitant?

How often do you encounter vaccine hesitant patients/parents?

Which vaccines are your patients/parents concerned about?

Do you feel comfortable educating vaccine hesitant patients/parents regarding vaccines?

No
Daily

Yes

Never Weekly Monthly

Yes No

#human papillomavirus.
Ppneumococcal conjugate vaccine-13.

provider demographics using Mann Whitney and Kruskal- 4
Wallis tests. All statistical testing was conducted using an a pri-
ori o = 0.05, with reporting of two-tailed p-values. P-values > 5
0.05 and < 0.10 were interpreted as indicating a trend towards
significance.
. . . . 6
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