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Abstract

Background: In 2017, three media stories regarding influenza vaccine may have impacted
obstetricians’ (OB) influenza vaccination practices: reports of reduced influenza vaccine
effectiveness, a severe influenza season, and a possible increased risk of miscarriage among
preghant women receiving 2009 H1N1 vaccine in the 1st trimester who had received HIN1
vaccine the previous season (later disproven).

Objective: Describe OB’s: (1) awareness of; (2) attitudes and experiences related to; and (3)
reported alterations in practice as a result of these reports.
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Methods: A survey among a nationally representative sample of OBs April to June 2018.

Results: Response rate was 65% (302/468). 88% of OBs were “very aware” of the severe
season, 74% of lower effectiveness, and 25% of the miscarriage study (47% “completely unaware”
of miscarriage study). Among those aware, 58%, 57%, and 16% reported =10% of pregnant
patients initiated discussions about the severe season, lower effectiveness, and miscarriage study,
respectively. Most (83%) agreed reports about increased severity increased their enthusiasm

for recommending influenza vaccine; fewer agreed reports about the miscarriage study (18%)
and lower vaccine effectiveness (12%) decreased their enthusiasm for recommending influenza
vaccine. Providers were more likely to initiate discussion with patients about increased severity
of the season than the other reports. However, 35% agreed the miscarriage study reports
increased their concerns about influenza vaccine safety; 18% (n = 48) reported changing the
way they recommended influenza vaccine. Of those, 17 (6% of all respondents) reported

not recommending influenza vaccine to women during the 1st trimester and 26 (10% of all
respondents) recommended it but were willing to delay until the 2nd trimester.

Conclusions: During a season in which media stories could have influenced OB influenza
vaccination behaviors in different directions, reports underscoring importance of influenza vaccine
may have had more impact on OBs’ recommendations than reports questioning vaccine safety or
effectiveness.
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Introduction

Influenza can be associated with severe illness and hospitalization in pregnant women and
infants [1-3]. Influenza vaccination has been recommended for pregnant women in the US
since 2004 [4]. Influenza vaccine given during pregnancy has a good safety record, and has
shown effectiveness in preventing influenza in mothers and their infants in the first months
of life [5-8]. However, uptake is suboptimal for a variety of reasons, including lack of
provider recommendation or offer [9]. Even among women who receive a recommendation
and an offer, refusal of the vaccine is common [10]. The primary concerns related to
influenza vaccine expressed by pregnant women pertain to safety, effectiveness, and whether
the vaccine is necessary [11].

In 2017, there were three major stories reported in the media that were specifically

related to these concerns. First, in September of 2017, a study from the Vaccine Safety
Datalink (VSD) was published suggesting a possible association between miscarriage

and receipt of influenza vaccine in the 1st trimester of pregnancy among women who

had previously received a pandemic influenza A/H1N1-virus containing vaccine, which
received coverage in the lay media [12-14]. Shortly thereafter, there were numerous media
reports following a New England Journal of Medicine commentary reporting that influenza
vaccine effectiveness for the Southern Hemisphere was about 10% [15,16]. As the season
progressed, there also were numerous reports of preliminary estimates showing reduced
vaccine effectiveness of the 2017-2018 influenza vaccine formulation for the US population
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[17,18]. Subsequently, there were numerous reports in the media based primarily on CDC
surveillance that the 2017-2018 US influenza season was severe and widespread [19-21].

In this study, conducted through a national survey network of obstetricians, we sought to
assess the impact these media reports may have had on influenza vaccination delivery for
pregnant women. Our specific objectives were to describe: (1) obstetricians’ awareness of
these issues; (2) obstetricians’ attitudes and experiences related to these reports; and (3) any
alterations in their practice as a result of these reports.

2. Materials and methods

Between April and July 2018, we administered an Internet and mail survey to a

national network of obstetricians representative of American College of Obstetricians and
Gynecologists (ACOG) membership. The Colorado Mulitple Institutional Review Board
approved this study as exempt research not requiring written informed consent.

2.1. Study population

We conducted this study as part of the Vaccine Policy Collaborative Initiative (VPCI) [22],
a program designed and implemented collaboratively with the Centers for Disease Control
and Prevention (CDC) to perform rapid turnaround surveys to assess physician practices
and attitudes regarding vaccine-related issues. As we have described previously [23,24],
we created a network of obstetrician/gynecologists in the US by recruiting from ACOG
membership. To do this, we first created sampling matrices using demographic data from
random samples of ACOG membership. We then determined proportions of obstetrician/
gynecologists falling into each cell of a 3-dimensional matrix that crossed US region
(Northeast, South, Midwest, or West) and practice location (urban inner city, suburban,

or rural). We applied proportions for each cell in the 12-cell matrix to a total sample size
of 475 to create cellsampling quotas. We have shown previously that survey responses from
network physicians compared to those of physicians randomly sampled from American
Medical Association physician databases had similar demographic characteristics, practice
attributes, and attitudes about a range of vaccination issues [22].

2.2. Survey design

We developed the survey with CDC and solicited input from experts in vaccination and
obstetric care. We pre-tested the survey with a panel of 3 obstetricians and then piloted

it among 29 obstetricians from different regions of the country. The survey began with

an introductory bulleted paragraph describing the media reports related to the reduced
effectiveness of influenza vaccine, the severity of the influenza season, and the VSD study
showing a possible association with miscarriage in the first trimester of pregnancy following
repeated vaccination with pandemic influenza A/H1N1-virus containing vaccines (hereafter
referred to as the “VSD study”). These descriptions were then followed by the statement:
“In this survey, we would like to understand, from your perspective, the impact of these
media reports on pregnant women’s acceptance of influenza vaccine.” Questions regarding
awareness were asked in the same way for the three issues, with response options of

“very aware,” “somewhat aware,” and “not at all aware.” Those responding “not at all
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aware” were skipped out of further questions regarding each issue. Attitudes and experiences
regarding these issues were assessed using 4-point Likert scales with response options

of “strongly agree,” “somewhat agree,” “somewhat disagree,” and “strongly disagree.”
Questions regarding alterations in practice for each issue were asked as yes/no questions.
Those responding “yes” were then asked to select from a menu of items to describe

how they altered their practice. The survey instrument is available as supplemental digital
content.

2.3. Survey administration

We surveyed physicians via the Internet or by mail based on stated preference in initial
recruitment. We used a Web-based program (Verint®, Melville, New York, www.verint.com)
to administer the Internet surveys, and sent mail surveys by the U.S. Postal Service. The
Internet group was sent an initial e-mail with up to 8 email reminders, and we sent the

mail group an initial mailing and up to 2 additional mailed reminders. Internet survey
non-respondents were sent a mail survey in case of problems with email correspondence.
Unique IDs were assigned to each survey to assure that duplicate surveys were not received
from the same individual. We patterned the mail protocol on Dillman’s tailored design
method [25,26].

2.4. Statistical analysis

We pooled Internet and mail surveys together for analyses because other studies have found
that physician attitudes are similar when obtained by either method [27]. We compared
respondents with non-respondents on all available characteristics using Wilcoxon and chi-
square analyses.

3. Results

The response rate was 65% (302/468). Respondents were similar to non-respondents with
respect to age, gender, practice setting, practice location, practice size, and region (Table 1).
Eleven percent of respondents reported not seeing pregnant patients and were excluded from
further analysis, for a total study population of n = 270.

3.1. Obstetricians’ awareness of media reports

Seventy-four percent of respondents reported being very aware of reduced vaccine
effectiveness (25% somewhat aware, 1% not at all aware). Eighty-eight percent of
respondents reported being very aware of the media reports that the 2017-2018 influenza
season was widespread and severe (10% somewhat aware, 2% not at all aware). Twenty-five
percent of respondents reported being very aware of the VSD study regarding a possible
increased risk of miscarriage after influenza vaccination (28% somewhat aware, 47% not at
all aware).

3.2. Obstetricians’ attitudes and experiences

Most (85%) obstetricians agreed that they knew enough about the reports of reduced vaccine
effectiveness to feel comfortable discussing with their pregnant patients, but most (73%)
only discussed it with them if the patients brought it up first, with about half reporting that
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many of their patients brought up the issue (Fig. 1). While knowledge of these reports did
not negatively impact obstetricians’ enthusiasm for recommending influenza vaccine, more
than half (56%) reported that this information had impacted their patients’ acceptance of
influenza vaccine.

Similar to reports regarding reduced vaccine effectiveness, most (86%) obstetricians
reported that their patients had heard that influenza was widespread and severe in the 2017—
2018 season (Fig. 2). However, in contrast to influenza vaccine effectiveness, the majority
(76%) reported proactively discussing this issue with their pregnant patients. The majority
(83%) also reported that the reports of increased severity had increased their own enthusiasm
for recommending influenza vaccine.

Only respondents who reported some level of awareness of the VSD study (n = 136)
answered questions regarding it (Fig. 3). Among those, the vast majority agreed that most
of their patients had not heard about the study (88%) and that the study had methodologic
limitations (94%). The majority (76%) also reported that they did not bring the topic up
with patients unless prompted. However, about one-third (35%) agreed that the study had
increased their own concerns about the safety of influenza vaccine for pregnant women.

Twenty-two percent of respondents reported that a higher proportion of their pregnant
patients received influenza vaccine in the 2017-2018 season compared to the 2016-2017
season, 69% that the proportion was the same, 8% that it was lower, and 1% didn’t know.
Among those who reported uptake was higher (n = 60), 22% reported that the publicity
regarding the severe season had a major effect and 47% that it had a moderate effect. Among
those who reported uptake was lower (n = 21), 71% said the reports of reduced effectiveness
had a major or moderate effect (19% and 52%, respectively) compared to 24% for the VSD
study (14% and 10%, respectively).

3.3. Reported alterations in practice

Eighty-two percent of obstetricians (n = 270) reported that the media reports regarding
decreased effectiveness and the VSD study did not lead them to change the way they
recommended influenza vaccine to pregnant women; the majority (86%) were already
recommending influenza vaccination at any point in pregnancy. Among those who said
they did change (n = 48), 16 (5.9% of total study population) said they did not recommend
influenza vaccine to women in the first trimester of pregnancy and 25 (9.3% of total study
population) said they still recommended it but were more willing to delay it until the
second trimester if the patient requested it. None reported that they stopped recommending
influenza vaccine to pregnant patients.

4. Discussion

In this nationally representative survey of obstetricians, we examined obstetricians’
awareness and perceived impact of media reports about influenza vaccine on maternal
influenza vaccine delivery. Obstetricians were very aware of the media reports regarding
reduced influenza vaccine effectiveness and the severe season but almost half reported
having no knowledge of the VVSD study suggesting a potential increased risk of miscarriage
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after influenza vaccination in the first trimester. Similarly, obstetricians reported hearing a
great deal about the vaccine effectiveness and influenza severity issues from their pregnant
patients but little about the VSD study. Their impressions were that these issues overall
had minimal impact on uptake of influenza vaccine within their practices. Few altered their
practice as a result of these issues, and most agreed with the statement that the VSD study
had methodologic limitations. Importantly, none stopped recommending influenza vaccine
to their pregnant patients, although a small proportion reported delaying vaccination until
after the first trimester of pregnancy.

We previously reported that obstetricians have a great deal of confidence in the safety of
influenza vaccine, and essentially all strongly recommend the vaccine to their pregnant
patients [23]. While this study’s findings are generally consistent with that prior finding,
there is one potential cause for concern: among those obstetricians who were aware of
the VSD study, over one-third reported strongly or somewhat agreeing that the VSD
study increased their own concerns about influenza vaccine safety. Most obstetricians
have routinely been administering vaccines for less than a decade, and data from the era
prior to routine influenza vaccine administration show that their confidence in influenza
vaccine was significantly lower than previously reported in recent years[28]. Thus, the
foundation for obstetricians’ vaccine attitudes and beliefs may be less stable than, for
example, pediatricians and family physicians who have been administering vaccines for
many decades. Therefore, obstetricians’ confidence in influenza vaccine safety should be
monitored closely. It is helpful that this finding was later shown to be likely spurious in a
larger follow up study[29].

To our knowledge, this is the first study to examine the impact of media reports on
obstetricians’ experiences, attitudes, and practices related to maternal vaccination. It is
reassuring that, from the perspective of practicing obstetricians, the reports that could have
potentially had a negative impact on vaccination uptake influenced only a minority of
those aware of them. Historically, some negative media reports about vaccines have had
profound impacts on vaccination uptake. Perhaps the best known was the media coverage of
the now retracted Lancet paper purporting an association between measles-mumps-rubella
vaccination and autism [30-32]. As a result of media coverage of that fraudulent study

[33], measles vaccination rates fell dramatically, particularly in the United Kingdom and
Europe [34] but in the US as well [35], leading to outbreaks of measles and numerous
deaths [36]. Measles outbreaks continue 20 years on as a direct result of that study because
of parents refusing vaccines for fear of autism [37]. There are other examples of media
reports, particularly those regarding vaccine safety, having devastating consequences on
immunization programs, such as occurred with HPV vaccination rates in Colombia [38]
and Japan [39] although observed syndromes in both instances were determined not to be
vaccine-related. Thus, because there were significant limitations with the VSD study; it

is reassuring that it didn’t have a similar impact on maternal influenza vaccination in the
US, possibly because few pregnant women were aware of the study, and that there were
extensive educational efforts around the release of the manuscript describing its limitations.
Why some vaccine-related studies or findings but not others achieve high public awareness
is an area for future research. Some have posited that major news outlets have in recent years
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adopted journalistic approaches that respect science over controversy, at least in part because
of the negative fallout from the MMR-autism coverage [40,41].

Media reports can also encourage vaccination uptake. For example, media coverage of

the 2015 Disneyland measles outbreak led to more favorable beliefs in the importance

of measles vaccination [42], increased vaccine confidence [43], and even a change in
California’s vaccine exemption policy. In this study, we showed that the reports related to
the severe 2017-2018 influenza season seemed to outweigh the potentially negative reports,
as more obstetricians reported perceiving an increase in influenza vaccination than those
reporting a decrease. It is important to note, though, that the majority of obstetricians in
this study reported that uptake was about the same as prior seasons. This is consistent with
CDC influenza vaccination coverage estimates among pregnant women, which showed that
influenza vaccination before or during pregnancy in 2017-2018 was 49.1% [44], similar to
the five prior seasons [9]. The obstetricians themselves, at least, also seemed to “react” more
to the positive report than the negative reports.

This study had several limitations. Although the response rate was high, respondents may
have differed from non-respondents. Also, this study is based on reported experiences and
practices during the 2017-2018 influenza season; actual experiences and practices were not
observed. We also report obstetricians’ impressions of pregnant women’s attitudes. Future
work should explore the impact of similar media reports among pregnant women. Finally,
survey respondents may have been influenced by more than just media reports (for example,
direct communiques from CDC), and it is difficult to discern from a survey the influence of
various information sources.

During a season in which media reports could have impacted influenza vaccination in
different directions, our data suggest that increased importance of influenza vaccination
because of a severe season appeared to have more of an impact on the way obstetricians
recommended the vaccine than the negative reports regarding reduced effectiveness or
potential safety concerns. To the extent they changed at all, obstetricians’ influenza
vaccination practices seemed more responsive to positive than negative media reports on the
vaccine. This is consistent with prior work showing positive vaccination attitudes among
obstetricians. However, the proportion reporting increased vaccine safety concerns due

to the VSD study emphasizes a need to continue monitoring vaccine confidence among
obstetricians. Given that rates of vaccination uptake in pregnancy remain low, monitoring the
impact of future media reports on maternal vaccination will also be important.
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@Strongly agree OSomewhat agree  OSomewhat disagree B Strongly disagree

10% |s :

| know enough about the reports of lower vaccine effectiveness 44%
to feel comfortable discussing it with my pregnant patients.

I only discuss the reports of lower vaccine effectiveness with 30% 43% | 18%
my pregnant patients if they bring it up with me.

The reports about lower vaccine effectiveness have decreased 47% | 33%
my pregnant patients' acceptance of influenza vaccine.

Many of my pregnant patients have brought up the media 8% 43% | 26%
coverage about lower effectiveness of the influenza vaccine.

| think that most of my pregnant patients have not heard 8% 36% | 43%
about the lower than average vaccine effectiveness.

| routipely discu_ss the reports of Iower influen;a vaccine A 21% | 38%
effectiveness with my pregnant patients even if they don't
bring it up.
The reports about lower vaccine effectiveness have
decreased my own enthusiasm for recommending influenza 2% 10% 21%
vaccine to my pregnant patients.
0% 20% 40% 60% 80% 100%

Fig. 1.
Attitudes and Experiences Regarding Media Reports of Decreased Effectiveness of

Influenza Vaccine in the 2017-2018 Season (n = 267).
Some percentages do not add up to 100% due to rounding.
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@ Strongly agree OSomewhat agree O Somewhat disagree O Strongly disagree
My awareness of the severity of the influenza season increased 47% 36% | 1% E ;
my own enthusiasm for recommending influenza vaccine to my

pregnant patients.

| think that most of my pregnant patients heard that the 2017- 45% 41% | 13%
2018 influenza season was widespread and severe.

| routinely discuss how severe the 2017-2018 influenza season 38% 39% | 17%
is with my pregnant patients even if they don't bring it up.

Media coverage about the severity of the influenza season 23% 51% | 25% |2%
increased my pregnant patients’ acceptance of influenza -

| saw an increase in the number of pregnant women in my 10% 25% | 39%
practice with severe or complicated influenza during the 2017-
2018 season.

Many of my pregnant patients brought up the media coverage 9% 33% | 46%
about the severity of the influenza season.

| only discuss the severity of the influenza season with my 6% 21% 41%
pregnant patients if they bring it up with me.

0% 20% 40% 60% 80% 100%

Fig. 2.
Attitudes and Experiences Regarding Media Reports of Increased Severity of Influenza in

the 2017-2018 Season (n = 264).
Some percentages do not add up to 100% due to rounding.
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mStrongly agree OSomewhat agree O Somewhat disagree O Strongly disagree

| think that most of my pregnant patients have not heard about the study

ing a possible iation of miscarriage in the first trimester after 51% | 1% H%
repeated vaccination with pandemic A/H1N1 influenza-containing -

vaccines.

| think the study that suggests an increased risk of miscarriage in 62% I%H %

pregnant women has methodological limitations.
| know enough about the reports of increased risk of miscarriage to feel o o P
comfortable discussing it with my pregnant patients. 27% 46% | 24% b*’

1 only discuss the study suggesting an increased risk of miscarriage with 53% | 16% |

my pregnant patients if they bring it up with me

| personally have seen or heard a lot about the reports of increased risk 15% | 43%
of miscarriage in the lay media.

The study suggesting a possible increased risk of miscarriage has 329% | 33%
decreased my pregnant patients' acceptance of influenza vaccine. 4

The study suggesting an increased risk of miscarriage has increased 42% | 30%
concerns about influenza vaccine safety among my pregnant patients.

Many of my pregnant patients have brought up the media coverage about 17% | 34%
influenza vaccine potentially increasing the risk of miscarriage among

pregnant women.

I routinely discuss the study suggesting an increased risk of miscarriage 18% I 39%

with my pregnant patients even if they don't bring it up.

The study suggesting an increased risk of miscarriage has increased my ! %) 31% | 29%
own concerns about the influenza vaccine’s safety.

The reports about lower vaccine effectiveness have decreased my own 2.,/' 8% | 65%
enthusiasm for recommending influenza vaccine to my pregnant ° °
patients.
0% 20% 40% 60% 80% 100%

Fig. 3.

Attitudes and Experiences Regarding Media Reports of a Possible Increased Risk of
Miscarriage after Influenza Vaccine in the 2017-2018 Season (n = 136).

Some percentages do not add up to 100% due to rounding.
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Table 1

Comparison of Responders and Non-responders (n = 468).

Variable Non- Responder p
Responder Col % (n) value
Col % (n) n =302
n =166
Gender
Male 34 (57) 32 (96)
Female 66 (109) 68 (203) 0.62
Setting
Private practice 69 (113) 65 (194)
Hospital or clinic 24 (40) 27 (82)
HMO 7(11) 8(23) 0.68
Census Location
Urban 60 (99) 60 (180)
Suburban 40 (66) 40 (120)
Rural 1(1) 1(2) 0.99%
Region
Midwest 16 (27) 23 (68)
Northeast 27 (45) 18 (55)
South 34 (57) 38 (114)
Wiest 22 (37) 22 (65) 0.09
Decision-making
Independent 58 (95) 58 (172)
Larger system level 42 (69) 42 (127) 0.93
Mean (sd)/Median age in years 51.2 (11.0)/50.0 52.1(10.6)/52.0 0.35
Mean (sd)/Median number of providers  14.2 (33.9)/6.0 14.0 (28.6)/7.0 0.42%

*
Fisher’s exact test.

Ak
Wilcoxon test.
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