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Objectives. To assess perceptions of obstetrical healthcare personnel (HCP) regarding routine delivery of Tdap and influenza
vaccines to pregnant and postpartum women and identify perceived barriers to vaccination. Methods. Anonymous Web-based
survey of obstetricians and nurses caring for pregnant and/or postpartumwomen. Results. We contacted 342 HCP and received 163
(48%) completed surveys (33/142 (23%) obstetricians, 130/200 (65%) nurses). Among obstetricians, 72% and 63% thought it was
“beneficial” to immunize postpartum women against influenza and pertussis, respectively. Only 8% reported vaccinating >75% of
pregnant women in their care against influenza. Similarly, <1% of obstetricians reported vaccinating against pertussis. Of all HCP
surveyed, 92% and 58% were familiar with ACIP recommendations for influenza and pertussis, respectively. Reported perceived
barriers included patient refusal to be vaccinated, reimbursement difficulties, and discomfort in providing vaccine education.
Ninety-four percent of respondents agreed that standing orders would be helpful to ensure postpartum vaccination. Conclusions.
HCP were less familiar with ACIP recommendations for Tdap compared to influenza vaccines. Substantial discrepancy existed
between perceived benefit of vaccination and reported immunization practices. Most identified barriers could be addressed with
provider training; however, other barriers require review and changes in systematic policies related to vaccine reimbursement.

1. Introduction

TheAdvisory Committee on Immunization Practices (ACIP)
recommends influenza vaccination of pregnant or postpar-
tumwomen as well as household contacts of infants of<1 year
of age [1, 2]. The ACIP also recommends tetanus toxoid,
reduced diphtheria toxin, and acellular pertussis vaccine
(Tdap) for postpartum women and household contacts of
infants [1]. Despite these recommendations, only 11% of preg-
nant women and approximately 25% of household contacts
of high risk individuals were vaccinated against influenza in
2008 [2]. Similarly, only 5% of adult household contacts of
an infant of <1 year of age received Tdap in 2008 [3]. Over
the last 2 years, influenza vaccination coverage increased to

45% for 2009 monovalent H1N1 vaccine in 2009 and this was
sustained for seasonal influenza vaccination in 2010 [4–6],
likely secondary to mass media attention during the 2009-
2010 H1N1 influenza pandemic.

These recommendations exist as pertussis and influenza
are highly contagious vaccine-preventable illnesses to which
infants of <6 months of old are at risk for significant
morbidity and/or mortality compared to older ages. Because
of their young age, these infants are incompletely immunized
against pertussis and are not eligible for immunization
against influenza, placing them at increased risk for infection
[7–10]. Therefore, attention to vaccination opportunities in
the postpartum period for mothers and household contacts
of infants has developed [1, 2].
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Table 1: Characteristics of surveyed obstetricians and nurses to
determine knowledge, attitudes, and perceived barriers to vaccina-
tion of pregnant and/or postpartum women1.

Obstetricians Nurses
Duration of practice after
training
<5 years 14/33 (42%) 34/130 (26%)
5–≤10 7/33 (21%) 32/130 (25%)
>10–≤20 4/33 (12%) 30/130 (23%)
>20 8/33 (24%) 34/130 (26%)

Employment setting
Solo 4/30 (13%) 0/130 (0%)
Hospital based 18/30 (60%) 129/130 (99%)
Group practice 8/30 (26%) 1/130 (0.8%)

Number of pregnant women
seen per week
<5 3/32 (9%) 41/130 (32%)
5–≤10 5/32 (15%) 20/130 (15%)
>10–≤20 6/32 (19%) 41/130 (31%)
>20–≥50 12/32 (37%) 15/130 (11%)
>50 6/32 (19%) 13/130 (10%)

1Not all questions were answered by the entire group. Denominator shown
represents number of responses per question in that group.

Attitudes and beliefs held by healthcare personnel (HCP)
may impact the ability to successfully implement vacci-
nation during pregnancy and the postpartum period [11,
12]. The objectives of this study were to assess attitudes,
knowledge, and self-reported compliance of obstetrical HCP
regarding delivery of Tdap and influenza vaccines and their
perceptions-related vaccination of pregnant and postpartum
women and their household contacts.

2. Methods

This study was conducted at Cedars-Sinai Medical Center
(CSMC) located at Los Angeles, CA, USA, during July and
August 2009 and approved by the CSMC institutional review
board as well as our local institutional review board. CSMC
has more than 6000 deliveries per year and serves a diverse
ethnic population, of which 58% isWhite, 17%Hispanic, 14%
Asian, 9% Black, and 2% others. CSMC serves patients of
all socioeconomic backgroundswithmany insurance carriers
including Medi-Cal, the Medicaid program in California.
During labor and delivery, obstetric patients are cared for by
the CSMC seven-member hospital-based groups, obstetrical
residents in training, and community private practitioners.
Hospital-based physicians also provide routine prenatal care
in outpatient clinics. At the time of the study, no defined
hospital policies existed regarding influenza or pertussis
vaccinations of postpartum mothers. Of note, the ACIP
recommendations for postpartum Tdap administration were

published in May 2008, over one year before this study was
conducted.

We performed an anonymous Web-based survey, which
was sent to all obstetricians with admitting privileges at
CSMC (hospital and private practice based), obstetrical
nurse practitioners, and nurses. These groups were recruited
through an institutional email to complete the survey. This
survey was adapted from a previously validated survey [12]
and was designed to assess HCP knowledge of the ACIP
recommendations related to Tdap and influenza vaccines
as well as attitudes and practices of HCP related to vac-
cination of pregnant and postpartum women. We asked
HCP to complete the following statements: “Having all
postpartum women properly immunized against influenza
is” (1) “useless,” (2) “may be beneficial,” or (3) “beneficial,”
and “Having all postpartum women properly immunized
against pertussis is,” (1) “useless,” (2) “may be beneficial,” or
(3) “beneficial.”The survey also inquired about several poten-
tial barriers to immunization. The questionnaire included
35–40 questions, depending on the group surveyed. The
survey was pilot tested on a convenience sample of two
obstetricians and three nurses in order to ensure clarity
and ease of administration and refinements were made
thereafter. The survey’s readability was at an 11th grade level,
as measured by the Flesch-Kincaid index. The respondents
rated their answers to questions on a 3-point Likert scale,
with zero equal to “not a barrier to immunization,” (1)
“maybe a factor,” and (2) major barrier to immunization.The
survey was distributed electronically using Survey Monkey
(http://www.surveymonkey.com).

Utilizing the hospital Listserv, we sent an email which
contained links to the survey website to the HCP involved
in the care of pregnant or postpartum women. A reminder
was sent weekly for three weeks, from July 2009 to August
2009. Respondent practice setting and length of time in
that position were collected. After completion of the survey,
respondents received a gift certificate for redemption at a
local coffee shop.

2.1. Data Analysis. We generated descriptive analyses of the
survey responses.The obstetricians and nurse responses were
grouped separately unless otherwise specified. All of the
comparisons were two tailed and a 𝑃 value of ≤0.05 was
considered statistically significant. For categorical variables,
proportions were calculated and univariate analysis using
Chi-squared or Fisher’s exact test was performed as appro-
priate. All analyses were conducted using SAS version 9.2.

3. Results

We contacted 342 HCP and received 163 (48%) completed
surveys.This included 33/142 (23%) obstetricians and 130/200
(65%) nurses. No specific question was systematically left
unanswered. As noted in Table 1, the majority of survey
respondents were hospital-based HCP. Nineteen of thirty-
three (58%) obstetricians and 96/130 (74%) nurses were in
practice for ≥5 years. The median number of patients seen
was between 10 to 50 pregnant women per week.
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Table 2: HCP Knowledge of ACIP vaccination recommendations for pregnant and/or postpartum women and self-reported immunization
practices.

Questions and answers Obstetricians Nurses
The ACIP recommends routine administration of Tdap to all postpartum women
and their contacts.

True 14/30 (47%) 72/117 (61%)
The ACIP recommends administration of influenza vaccine to women who will be
pregnant during the flu season.

True 28/32 (88%) 105/118 (89%)
What percent of pregnant women have you vaccinated against influenza in the past
year?1,2

0%–10% 8/26 (31%) 113/130 (87%)

≥10%–25% 5/26 (19%) 8/130 (6%)

≥25%–50% 5/26 (19%) 5/130 (4%)

≥50%–75% 6/26 (23%) 3/130 (2%)

≥75%–100% 2/26 (8%) 1/130 (0.8%)
What percent of nonpregnant/postpartum women have you vaccinated against
pertussis in past year?2

0%–10% 25/26 (96%) 121/129 (96%)

≥10%–25% 1/26 (4%) 5/129 (4%)
1
𝑃 ≤ 0.05, obstetricians versus nurses (logistic regression for increasing percentage by obstetricians).

2Not all questions were answered by the entire group. Denominator shown represents number of responses per question in that group.

3.1. Knowledge and Practices regarding Influenza and Tdap
Vaccination. Regarding influenza, 23/32 (71%) obstetricians
and 64/123 (52%) nurses thought it was “beneficial” to
immunize postpartum women against influenza (𝑃 > 0.05).
Of all the HCP surveyed, 92% were aware that the ACIP
recommended influenza vaccination in pregnancy (Table 2).
Seventy percent (21/30) of obstetricians reported that they
routinely offered vaccines to pregnant women as part of their
regular practice. However, only 2/26 (8%) reported vacci-
nating 75% or more of pregnant women against influenza.
Only 27% of obstetricians had “ever diagnosed” a patient
with influenza. Of the nurses surveyed, 49/129 (38%) and
59/129 (46%) answered “likely,” and “very likely,” respectively
to the question, “How likely is it that you would support your
postpartum patients to get vaccinated against influenza?”

For Tdap, 20/32 (62%) of obstetricians and 59/123 (48%)
of nurses thought it was “beneficial” to immunize postpartum
women against pertussis (𝑃 > 0.05). Of all the HCP
surveyed, only 58% responded “true” to the statement, “The
ACIP recommends routine administration of Tdap to all
postpartum women and their household contacts.” We found
no statistical difference among obstetricians and nurses in
their knowledge of the ACIP recommendations. Less than
1% of survey respondents reported vaccinating postpartum
or nonpregnant women against pertussis in the past year.
None of the obstetricians had diagnosed pertussis. Of the
nurses surveyed, 54/129 (42%) and 44/129 (34%), respec-
tively, answered “likely” and “very likely,” respectively to the
question, “How likely is it that you would support your
postpartum patients to get vaccinated against pertussis?”

3.2. Barriers to Vaccination. Table 3 describes perceived bar-
riers to the delivery of immunization to pregnant and post-
partumwomen. Patient refusal to be vaccinated was the most
commonly reported anticipated barrier among all survey
respondents followed by issues related to reimbursement and
cost. In addition, concerns regarding vaccine safety and lack
of availability of the Tdap and influenza vaccines in their
practice settings were also reported by >75% of respondents.
Seventy-seven percent of HCP perceived that legal liability
“may be a factor” hindering vaccination of pregnant or post-
partum women. In addition, a perceived lack of knowledge
and therefore an ability to credibly educate patients regarding
the risks and benefits of vaccination against influenza and
pertussis were also considered a barrier to immunization.
Nurses were more concerned about liability and counseling
patients for Tdap vaccination compared to obstetricians (𝑃 <
0.05).

Among the 21 obstetricians who routinely offered vac-
cines to women in their practices, the most important factors
hindering actual vaccination were: (1) the patient had more
urgent health problems and (2) time constraints. Liability was
reported to be less of a concern in this group of obstetricians.
They also reported that discomfort in providing education
regarding vaccines was not a factor hindering vaccination.
We found no significant differences in the responses between
private versus hospital-based obstetricians.

We asked obstetricians “How likely is it that you would
refer a patient to get vaccinated elsewhere?” Potential
responses included “less likely,” “likely,” and “very likely.” Sixty
percent (12/20) of hospital-based obstetricians and 54% (7/13)
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Table 3: Perceived barriers to vaccination with Tdap and influenza vaccine among obstetricians and nurses.

Perceived barriers to vaccination Frequency in proportion2 (%)
Obstetricians Nurses

Patient refusal to vaccinate against pertussis 29/31 (94%) 106/110 (96%)
Reimbursement by insurance for Tdap 25/30 (83%) 97/107 (91%)
Cost of Tdap vaccine 24/31 (77%) 83/105 (79%)
Practice does not offer/stock Tdap vaccine 23/30 (77%) 94/107 (88%)
Uncomfortable in providing education, Tdap 16/30 (53%) 74/107 (69%)
Patient refusal to vaccinate against influenza 28/31 (90%) 107/111 (96%)
Reimbursement by insurance for influenza vaccine 25/30 (83%) 99/110 (90%)
Uncomfortable in providing education, influenza 23/30 (77%) 74/109 (68%)
Cost of influenza vaccine 23/31 (74%) 83/110 (75%)
Patient has more urgent health problems 24/31 (77%) 85/109 (78%)
Practice does not offer/stock influenza vaccine 19/30 (63%) 87/108 (81%)
Time constraints 22/31 (71%) 75/109 (69%)
Storage difficulty 21/31 (68%) 60/108 (56%)
Frequent change in immunization recommendations 19/31 (61%) 82/108 (76%)
Lack of personnel 17/31 (55%) 62/110 (56%)
Concerns regarding liability1 16/31 (52%) 92/109 (84%)
1
𝑃 ≤ 0.05, obstetricians versus nurses (Chi-squared test).

2Not all questions were answered by the entire group. Denominator shown represents number of responses per question in that group.

of the obstetricians in private practice reported that they were
less likely to refer their patient elsewhere for the purpose of
vaccination.

3.3. Attitudes to Postpartum Vaccination. We asked obstetri-
cians which group of providers should bear responsibility
for promoting vaccination in birth mothers with Tdap and
influenza andmore than one responsewas allowed. Forty-one
percent (13/32) answered that the repsonsibility to vaccinate
birth mothers was that of the obstetricians. Other groups
that obstetricians felt had the responsibility to vaccinate
postpartum women were the primary care provider (22%),
the pediatrician (22%), the nurses (25%), or all HCP (65%).
Twenty-eight percent (9/32) respondents chose more than
one response.

Nearly 72% (23/32) of obstetricians and 81% (100/123) of
nurses considered postpartum immunization as “somewhat
of a priority” or “high priority” as compared to other aspects
of patient care. However, regardless of practice location and
reported high levels of concern and barriers to vaccination,
95% of HCP (97% of obstetricians and 93% of nurses) agreed
that use of standing orders for vaccination of postpartum
women would ensure vaccination prior to discharge.

3.4. Barriers to Vaccination of Household Contacts. Among
31 obstetricians, only 5 (16%) felt it was their responsibility
to promote and administer influenza and Tdap vaccines
to household contacts. They reported that other healthcare
providers were responsible for this task including pediatri-
cians (45%), adult primary care physicians (26%), nurses and
hospital administration (26%), or all of the above (48%).
Of note, 29% (9/31) of obstetricians chose more than one
response.

We asked the HCP “Please indicate to what extent each
of the following barriers hinders your interest or capacity to
immunize household contacts of infants”. Potential responses
were, “not a factor”, “maybe a factor”, and “major factor”
hindering immunization. In Table 4, significant barriers to
vaccination of household contacts reported by both obste-
tricians and nurses are summarized. The major barriers to
vaccination of household contacts were the perceived absence
of a primary care physician to administer the vaccines and
household contacts’ potential lack of insurance. Concerns
about immunizing household contacts in the hospital were
legal liability and lack of awareness about immunization
to prevent infections in the newborn among household
contacts. A greater number of nurses than obstetricians
reported these as major barriers compared to obstetricians
(𝑃 ≤ 0.05).

4. Discussion

We believe our data are the first to assess the knowledge
and perceptions of obstetrical HCP related to influenza and
pertussis vaccination of pregnant and/or postpartumwomen.
We found that a substantial majority of obstetricians reported
familiarity with ACIP recommendations for vaccination of
pregnant or postpartum women against influenza and con-
sidered it beneficial; however, the self-reported delivery of
influenza vaccination to pregnantwomen varied greatly.HCP
were less familiar with ACIP recommendations for Tdap.
Factors that were most frequently reported by obstetricians
to hinder vaccination were (1) anticipated patient refusal,
(2) reimbursement for vaccination, (3) concern that the
patient had more pressing healthcare needs, and (4) time
constraints. For nurses and pharmacists, identified barriers
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Table 4: Obstetricians and nurses perceived barriers to vaccination
of household contacts of infants with Tdap and influenza.

Perceived barrier Major/maybe a barrier
Obstetricians Nurses

Household contact has no
primary care physician 26/30 (86%) 97/107 (90%)

Household contact has no
insurance1 22/30 (73%) 95/107 (88%)

HCP did not advise contact that
vaccine was needed 25/30 (83%) 104/107 (97%)

Difficulty to get reimbursed1 23/30 (76%) 98/107 (92%)
Concerns regarding liability1 22/30 (73%) 96/107 (90%)
Household contact does not
understand importance of
vaccination

28/30 (93%) 102/107 (95%)

1
𝑃 ≤ 0.05, obstetricians versus nurses (Chi-squared test).

in vaccinating this population were similar to the additional
concern regarding liability.

A high rate of HCP reported being uncomfortable pro-
viding risk and benefit education (53%–77%).Many strategies
to address patient refusal to vaccinate exist which emphasize
acknowledgement of patient fears followed by clear commu-
nication of supportable facts about vaccine effectiveness and
safety. Repeatedly, a physician’s recommendation has been
demonstrated to improve patients’ acceptance of vaccination
[13–15]. Formally incorporating immunization education
into routine obstetrical prenatal care may facilitate the like-
lihood of addressing maternal vaccine concerns, ensuring
timeliness of vaccine uptake, and reduce nursing concerns of
patient refusal. Time constraints, which have been reported as
a barrier to vaccine risk-benefit communication in previous
studies, were a concern for HCP in our study. This notion
has been refuted by time-in-motion analysis studies in the
pediatric setting, but data are not yet available for obstetrical
settings [16].

The second most common barrier was concerns related
to cost and reimbursement of vaccinations [17, 18]. Currently,
reimbursements for deliveries are usually based on a capitated
system, without the ability to bill for additional services
provided. This system may serve as a disincentive for partic-
ipation in vaccine programs. Our study noted that hospital-
based obstetricians more frequently reported reimbursement
concerns when compared to private practitioners although
this finding was not statistically significant and we may
have lacked power to detect a difference, if present. Directly
addressing this issue, therefore, is essential for successful
implementation of a vaccination program.

One notable finding of our survey was the fact that
many obstetricians did not feel primarily responsible for the
vaccination of their patients, but rather that vaccination after
delivery should be a shared responsibilitywith primary physi-
cians. In addition, they considered vaccination of household
contacts to be the primary responsibility of pediatricians,
although the age of household contact was not specified in

the question. This uncertainty regarding who is responsible
for discussing, recommending, and administering vaccines is
consistent with prior studies regarding vaccines for obstetric
patients [19–21]. The hesitancy related to vaccinating house-
hold contacts may be due to the lack of preexisting physician-
patient relationships and the lack of a sense of urgency or
mandate (with associated legal protection) to act on the
behalf of public health.

This study has several limitations. It was performed at a
single metropolitan hospital which may not be generalizable
to all obstetric practices. However, our findings are similar
to other studies of adult practitioners with regard to vaccine
knowledge and perceived barriers [18, 21, 22]. Our survey
also relied on unaudited self-reporting of practices and
vaccination rates, which may introduce bias. Since this study
was conducted, the ACIP has made significant changes to
their recommendations in an effort to reduce the burden of
pertussis in infants. Currently, the ACIP recommends that
Tdap be administered during every pregnancy, irrespective of
the patient’s prior history of receiving Tdap. If not adminis-
tered during pregnancy, the vaccine was recommended to be
administered postpartum. Although the perceived barriers to
vaccination of pregnant and postpartum women may differ,
most women identify their obstetrician as their source of
primary care and may not be seen by another physician
during their prenatal or postpartum period. Hence, the
personal attitudes and beliefs held by obstetrical healthcare
personnel may affect the likelihood that vaccination will be
implemented during pregnancy and during the postpartum
period.

Although influenza vaccination rates for pregnantwomen
increased substantially in 2009-2010 and were sustained in
2010-2011 [4–6], postpartum vaccination prior to hospital
discharge remains an important strategy for women who
have not received these vaccines. A systems-based hospital
postpartum immunization delivery strategy may provide
the best opportunity to vaccinate women against Tdap and
influenza to protect themselves and their infants. Encour-
aging patients to seek immunization in the hospital may
also be a complementary strategy for increasing vaccination,
especially if lack of a primary physician or insurance is an
issue in obtaining vaccines during pregnancy [23–25].

Standing orders have been shown to be an effective
method to increase vaccination rates in many vaccination
outreach efforts [26, 27]. Studies have also suggested that
medical personnel such as nurses may be as or more effective
at ensuring vaccination via standing orders than physicians
[27, 28]. Educational efforts for obstetricians and nurses
including recommendations, rationale for vaccination, and
vaccine risk-benefit communications training would be
important in the success of a hospital-based postpartum
vaccination program.

Our data begin to characterize the obstacles to vac-
cination of pregnant and postpartum women and house-
hold contacts of their newborn infants. Fortunately, there
are well-researched and successful strategies available to
address many of these barriers. We believe this information
may be useful for hospitals and healthcare organizations to
facilitate implementation of current recommendations for
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vaccination designed to provide protection against pertussis
and influenza for pregnant women and newborn infants.
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