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Introduction
Although pregnant people tend to be
young and healthy, they are a highly
vulnerable group to COVID-19 and
experience more severe illness and
higher rates of maternal death, preterm
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The COVID-19 pandemic has disproportionately affected pregnant people by increasing
health risks of maternal morbidity and mortality, stillbirth, and preterm birth. Although
numerous studies have supported the safety and efficacy of COVID-19 vaccination in pregnancy in preventing or mitigating the risk for these adverse outcomes, many pregnant people
remain hesitant. Approximately half of US adults regularly consume news from social media
platforms, which are a fertile ground for the spread of vaccine disinformation. The lack of
information regarding COVID-19 vaccine safety early in the pandemic fueled vaccine myths
targeting the fears of pregnant people about vaccination risks. Saddened by the spike in
maternal deaths of unvaccinated individuals during the COVID-19 Delta variant surge in the
fall of 2021, we created a social media campaign to promote scientific communication
regarding the risks of COVID-19 disease in pregnancy and the benefits of vaccination. We
called the campaign “One Vax Two Lives,” which refers to the ability of 1 maternal vaccine to
benefit the health and lives of both the pregnant individual and their fetus. We present a
blueprint of how we leveraged a large, interdisciplinary student workforce to create a social
media campaign and research program studying vaccine hesitancy, which can be replicated
by other groups. Community engagement and partnerships with key stakeholders, such as the
Washington State Department of Health, were essential for amplifying the campaign and
providing our team with feedback on content and approach. We present the analytics of our
social media advertisements, web articles, and video content that helped inform the iterative
design process of the multimedia content. Moving forward, we are launching collaborative
research programs to study vaccine hesitancy and inform the development of new social
media content designed for pregnant individuals who are: (1) Spanish-speaking Hispanic/
Latina/x, (2) Black or Afro-Latinx, and (3) residents of rural communities in the State of
Washington. Data from these mixed methods studies will inform new communication campaigns to reach vaccine-hesitant individuals. Finally, we discuss lessons learned and how the
most impactful elements of the campaign can be translated to related areas of maternal public
health.
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tality during the COVID-19 Delta
variant surge spanning July through
October 2021 was particularly signiﬁcant and starkest in undervaccinated
states. In Mississippi, there were 9
COVID-19eassociated maternal deaths
(25 deaths/1000 SARS-CoV-2 infections;
2.5% maternal mortality rate) and a 4fold increased rate of stillbirths during
the Delta variant surge.5,8 None of these
deaths occurred in fully vaccinated

women, and only 1 person was partially
vaccinated. At the University of Alabama, 39 pregnant patients were hospitalized with COVID-19 in just the ﬁrst
18 days of August 2021 (Delta surge); 11
of these required intensive care.9 Sadly,
these hospitalizations and maternal
deaths came approximately 3 months
after all pregnant individuals in the
United States became eligible for
COVID-19 vaccination, as tiered access
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to COVID-19 vaccination was lifted for
all adults on April 20, 2021. Many
states,10e13 including Mississippi,14 had
prioritized pregnant people as a vulnerable group to COVID-19 and offered
earlier access to vaccination for several
months before April of 2021. However,
by the start of the Delta variant surge in
July of 2021, only 21.8% of pregnant
individuals in the United States were
estimated to have been vaccinated with
1 COVID-19 vaccines.15
Several factors were identiﬁed as
contributing to the low and lagging
COVID-19 vaccination rates in US
pregnant people. Exclusion of pregnant
individuals from COVID-19 vaccine
trials led to an early perception that
COVID-19 vaccines were not safe in
pregnancy.16 Public health messaging to
pregnant people regarding COVID-19
vaccination was at times confusing and
insufﬁcient.16 Furthermore, social media
became a pernicious vehicle for
spreading
misinformation
about
COVID-19 vaccination in pregnancy,
which was fueled by the lack of early
information on vaccine safety.17,18 For
example, a frequently cited pseudoscientiﬁc narrative linked a genetic
sequence in the placenta with the SARSCoV-2 viral genome and suggested that
COVID-19 vaccination might induce
infertility.17 This was rejected by the
scientiﬁc community,19 but not before it
gained traction on social media and
bolstered vaccine hesitancy in pregnant
communities. By October of 2021,
nearly one-third of 1519 US adults surveyed by the KFF (formerly the Kaiser
Family Foundation) reported that they
heard that COVID-19 vaccines caused
infertility and either believed the myth
was true or were uncertain.17 In fact, a
systematic review of vaccine uptake in
US states identiﬁed pregnant and
breastfeeding women as one of the most
COVID-19 vaccine-hesitant groups.20
Saddened and galvanized by the surge
in deaths of unvaccinated pregnant
women during the SARS-CoV-2 Delta
variant wave,8 we created a diverse,
interdisciplinary team at the University
of Washington to link our synergistic
expertise in pregnancy infections,
vaccination, health communication, and
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social media and digital communication.
Our ﬁrst objective was to promote
scientiﬁcally accurate and evidencebased information about COVID-19
vaccination in pregnancy and while
breastfeeding through a social media
campaign to combat mis- and disinformation. We called our campaign “One
Vax Two Lives” to indicate that a vaccine
received in pregnancy can beneﬁt both
the pregnant individual and their fetus.
By the summer of 2021 and into early
2022, there was substantial and accumulating scientiﬁc evidence supporting
the safety of COVID-19 vaccination in
pregnancy.15,21e24 These studies and
others provided the scientiﬁc basis for
our communication campaign that we
piloted in the State of Washington using
multiple social media platforms,
including Facebook, Instagram, Twitter,
and TikTok.
We present our results and lessons
learned throughout our social media
campaign to provide a template for other
groups or organizations to promote
health and scientiﬁc communication.
Ideally, we would have begun by doing
market research on our audience, their
trusted messengers for health information, vaccine misinformation narratives,
and how they receive their health news.
Instead, our approach was driven by the
urgency of the COVID-19 pandemic and
the need to rapidly inform pregnant
people on the risks of becoming infected
and the beneﬁts of the COVID-19 vaccine. We initially relied on our expertise
with obstetrical populations to design
social media test advertisements and
revised our approach iteratively on the
basis of analytics obtained from user
interactions with our content. Our results and insights may be valuable for
other public health communication
campaigns to motivate social and
behavioral change in pregnant people.

Vaccine decision-making and
hesitancy
Vaccine hesitancy is deﬁned by the
World Health Organization as “the
reluctance or refusal to vaccinate despite
the availability of vaccines.”25 Social
media has provided vaccine-hesitant
individuals and groups with fertile
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ground for antivaccination messages,
which make up a large proportion of all
vaccine content on social media.17,26e29
The content on social media platforms
is typically not moderated, which can
allow dangerous and frightening myths
to perpetuate and spread virally. For
example, in early 2021, a vaccine myth
spread virally on social media platforms
that being near a vaccinated person
could cause fertility issues or disruption
to menstrual cycles.30 This claim was not
true but targeted the fears of young and
pregnant individuals. Because pregnant
and lactating individuals had not been
included in early vaccine trials,31 there
was a scientiﬁc “data void” regarding the
impact of COVID-19 vaccination on
reproductive health that allowed antivaccine myths and disinformation to
spread virally.31,32
Despite more than 1 year of readily
available public health information
about COVID-19 vaccination and scientiﬁc studies supporting safety in
pregnancy, a high percentage of women
remain uncertain about false vaccine
narratives regarding COVID-19 vaccination in pregnancy. A nationally
representative survey of 615 women
(aged 18e49 years) conducted in May of
2022 in English and Spanish revealed
that 7 in 10 women who are pregnant or
planning to become pregnant either
believe or are unsure about at least 1 of 3
false statements about pregnancy and the
COVID-19 vaccines.33 Even among
groups expressing high levels of vaccine
conﬁdence regarding the safety for
adults (Democrats and vaccinated
adults), less than half expressed that they
are “very conﬁdent” that the vaccine is
safe in pregnancy. Overcoming vaccine
hesitancy in pregnant patients remains a
formidable public health challenge.
Many models have been proposed to
describe the dimensions of vaccine uptake, including a Strategic Advisory
Group of Experts working group (3C
model),34 a 4C model (extended 3C
model),35 and a “5-A” model.36
Although these models are nuanced to
achieve slightly different objectives, we
addressed the 5-A model tenets of vaccine
uptake—access,
affordability,
awareness, acceptance, and activation—
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using social media. The One Vax Two
Lives campaign targeted these dimensions of vaccine uptake with
emphasis on: (1) “awareness” of the risks
of COVID-19 in pregnancy, (2) vaccine
“acceptance” by providing scientiﬁcally
accurate information and dispelling
misinformation, and (3) “activation” by
using social media to remind and
encourage the user to receive vaccination
(Figures 1 and 2). The tenets of “access”
and “affordability” were highlighted in
test advertisements to inform users that
COVID-19 vaccination appointments
did not require proof of citizenship or
employment and were free regardless of
insurance status (Figure 2).
Of the 5-A model tenets, vaccine
acceptance typically poses the greatest
challenge because it often requires
overcoming multiple barriers. In 2015, a
systematic review of vaccine hesitancy
studies in pregnancy was performed to
evaluate barriers to vaccination.37 The
review included studies on vaccine uptake of the seasonal inﬂuenza and TDaP
(tetanus, diphtheria, and pertussis) vaccines. The study highlighted the primary
barriers to vaccination in pregnancy as
being concerns related to vaccine safety,
a belief that the vaccine was unnecessary
or ineffective, lack of a recommendation
from a healthcare worker, low vaccine
literacy, poor access, concerns of cost,
and receipt of conﬂicting advice. On the
basis of these data indicating that vaccine
hesitancy in pregnancy is complex, we
decided to use the One Vax Two Lives
campaign to push users to our website
containing an extensive list of frequently
asked questions (FAQs) with up-to-date,
scientiﬁc information on the beneﬁts
and risks of COVID-19 vaccination in
pregnancy. Here, we also provided direct
links and citations to the scientiﬁc articles supporting the statements so that
users could review our sources.
Whether social media can be used to
inﬂuence vaccine acceptance is unclear
and difﬁcult to prove38,39; in contrast,
mis- and disinformation can spread
virally on social media and promote
vaccine hesitancy. There is some evidence that geographic regions in the
United States with greater exposure to
misinformation related to the human

FIGURE 1

Social media advertisement posts in English in categories of vaccine
acceptance

On the left, categories of vaccine acceptance are shown with examples in the same row of social
media advertisements (English) in each category.
Marcell. One Vax Two Lives. Am J Obstet Gynecol 2022.

papillomavirus vaccine corresponded to
areas with lower vaccine coverage; these
data suggest that negative social media
content may inﬂuence vaccine acceptance.40 It remains unknown whether
efforts to dispel vaccine myths with social media campaigns (such as One Vax
Two Lives) focused on promoting positive messaging with medically and
scientiﬁcally accurate information might

be sufﬁcient to increase vaccination rates
in pregnant women.

Our approach
The One Vax Two Lives team
Distilling COVID-19 vaccine information into short stories and messages to
educate, dispel vaccine myths, and
motivate behavioral change required the
skills of a large team with diverse
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FIGURE 2

Social media advertisement posts in Spanish in categories of vaccine
acceptance

On the left, categories of vaccine acceptance are shown with examples in the same row of social
media advertisements (Spanish) in each category.
Marcell. One Vax Two Lives. Am J Obstet Gynecol 2022.

expertise in obstetrics, infectious diseases
and vaccines, public health, multimedia
journalism, social media, community
engagement, video production, and storytelling. In the absence of grant funding
at the campaign onset, we relied on
charitable donations to fund a student
workforce spanning the Department of
Communication and the Schools of
Medicine and Public Health at the

University of Washington. Oversight by
senior faculty with expertise in journalism, vaccine misinformation, and
obstetrical infectious disease helped
guide the team, but project management
was assigned to the students early in the
campaign. The campaign was studentled by the University of Washington
master students in Communication
Leadership, many of whom were
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specializing in digital creative strategy
and/or social media, and medical students with clinical interests in reproductive infectious diseases and public
health. Over time, the team grew to
include University of Washington
master students in Epidemiology and
Community-Oriented Public Health.
Because we primarily leveraged a student
workforce, the campaign was highly costeffective. From the beginning, the team
included bilingual, bicultural Hispanic
Latinas who adapted and translated
content for pregnant Spanish-speaking
people. For the students’ beneﬁt, the
project provided real-word practical applications of their learning and opportunities to complete practicum, capstone,
and thesis projects for their respective
degree programs. Any successes of the
program were a product of the entire
team’s collective efforts (Videos 1 and 2).
Strategy
In developing public health communication, we consider market research as an
ideal early step to learn about how the
target audience uses social media and the
types of content that they respond to
(Box 1). However, given the surge in
maternal mortality owing to COVID-19,
we decided not to perform research in
the early campaign and instead used analytics from test campaigns to obtain
information on best-performing content
and social media platforms with the
greatest reach. In the absence of market
research, we created multimedia content
based on our own experiences with
obstetrical populations and common
vaccine myths. Content aimed at our
target audience was distributed through
our known networks including the
Facebook groups: Physician Moms
Group COVID-19 Subgroup, the
OBGYN Physician Moms Group, and the
Infectious Disease Society for Obstetrics
and Gynecology group. Many of these
physicians proceeded to share our content on their personal or ofﬁce practice
social media channels and downloaded
the brochure. Within 6 weeks, our social
media advertisements were also being
distributed to inﬂuencers who agreed to
partner with us and had tens of thousands of followers interested in
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Box 1
Approach to a public health communication campaign
1. Audience. Establish your desired outcome and audience. Identify who you are trying to activate and what you want them to do.
2. Research. Conduct research to understand your target audience, their relevant communication patterns, attitudes, and trusted
messengers. Determine which social media channels they use and observe communication related to your topic of interest on that channel.
3. Partnerships. Identify key stakeholders and community partners for funding support, audience insights, and amplification of campaign
messages. Build a team of trusted advisors who are familiar with the audience and can give you advice on content and approach.
4. Goals and strategy. Draft your communication goals and formulate a strategy. Will your campaign remind people of something they
already know (eg, continue wearing a mask), introduce new information (eg, risk of a new SARS-CoV-2 variant), or dispel misinformation
(eg, vaccine myths)? Choose content that will help meet this goal.
5. Develop your brand. Create your own social media channels and establish a basic brand or secure access to the channels of strategic
partners who will disseminate the content through their own channels.
6. Content generation. Create pilot content based on insights gathered from research and strategic partners. Prioritize content for
underserved communities. Plan for multilingual content.
7. Test campaign launch. Distribute test content and analyze effectiveness. Which content is performing well?
8. Iterate. Refine the content on the basis of findings from the test campaign launch.
9. Campaign launch. Run a broader-reach campaign and ask community partners to amplify content.
10. Refine and iterate. Refining content is a continuous process based on the evolution of the situation, trending news, changes to social
media platforms, and shifts in audience sentiments over time.
We present 10 steps to creating and launching a public health communication campaign to change social behavior. Because of the urgency of the
COVID-19 pandemic, we did not conduct market research before launching our One Vax Two Lives campaign. We are now incorporating research
programs studying vaccine hesitancy into new campaign launches targeting specific undervaccined pregnant populations.
Marcell. One Vax Two Lives. Am J Obstet Gynecol 2022.

pregnancy topics. Finally, we participated
in and led webinars on COVID-19
vaccination in pregnancy where we
described how to access our content.
Content generation
Website
Our primary response was to create a
single hub where providers, pregnant
people, and their loved ones could learn
more about the risks of COVID-19 and
the beneﬁts of vaccination in pregnancy.41 One Vax Two Lives multimedia
communications were designed using
lay language so that they could be
accessible and understandable to people
from all backgrounds. We created a userfriendly website that houses several resources for the public. The landing page
provides an extensive list of FAQs with
the most up-to-date evidence-based answers in plain language (Table 1) and
links to cited scientiﬁc articles. Most of
the FAQs discuss vaccine safety and risks
of COVID-19 disease in pregnancy. As
the campaign progressed, we continued

to update the page to provide information on boosters, new SARS-CoV-2
variants, and additional myths that surfaced on social media.
Language accessibility was critical to
reach vaccine-hesitant populations. We
enlisted the support of volunteers and
received grants to translate the website
into the most spoken languages in the
State of Washington. Bilingual and
bicultural Hispanic Latinas have been
active team members since the campaign
inception and led the translation of
materials into Spanish on a weekly basis.
To enhance the accessibility of our
campaign, we continue to build the nonEnglish content in other languages on
our website. Currently, our FAQ page is
translated in Spanish, simpliﬁed Chinese, Vietnamese, Tagalog, Somali,
Russian, Ukrainian, and Bulgarian.
Disseminating this material to none
English-speaking populations requires
the partnership of the community,
public health partners, and medical
providers. Evaluating the reach of our

non-English content and creating social
media content in languages other than
Spanish remains an intentional goal for
our team.
Web articles
In response to new developments in the
pandemic and trending questions on
social media, medical students on our
team wrote short web-based articles with
titles designed to attract attention and
entice users to read further (Table 2).
The articles were intended to be brief
and to distill complex research regarding
COVID-19 into content that was accessible for individuals with varied scientiﬁc
literacy. They addressed many of the
popular, false claims circulating on social
media, and gave evidence-based counterarguments in a longer format than
was possible in our social media advertisements. We avoided polarizing article
titles that might dissuade vaccinehesitant individuals from reading the
content and maintained a positive and
encouraging tone throughout our pieces.
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TABLE 1

Frequently asked questions answered on the homepage of the One Vax Two Lives website
Categories

Frequently asked questions

Vaccine safety and risks

 How can I be sure the COVID-19 vaccine is safe for me and my baby?
 Are vaccines really safe when you’re pregnant?
 I have kept my family safe so far by masking, hand washing, and social distancing.
Why is it still important to get vaccinated against COVID-19?
 Are the side effects of the COVID-19 vaccine worse for pregnant women?
 Can the COVID-19 vaccine cause birth defects?
 Can the COVID-19 vaccine cause a miscarriage or stillbirth?
 Can any of the COVID-19 vaccines change my DNA, implant a microchip, or make my
arm magnetic?
 Can I get the COVID-19 vaccine and another vaccine at the same time?
 How does COVID-19 vaccination protect my baby if I am breastfeeding?
 I’m worried that pharmaceutical companies rushed the production of the vaccine for
financial gain. Why should I trust them that the vaccine is safe?
 There is so much conflicting information out there about vaccine safety. How can I tell
what’s accurate?
 My community has been subject to racism in the health care system. How can I trust
the medical establishment’s recommendation to get the COVID-19 vaccine in light of
historically unethical practices such as experimentation on Black, Latinx, Indigenous,
and Asian American communities in the US?

Risks of COVID-19 disease while pregnant

 Can the virus that causes COVID-19 be transferred from mother to baby in
pregnancy?
 What are my risks of COVID-19 in pregnancy or soon after delivery?
 Does the COVID-19 disease cause stillbirth?

Vaccine recommend-ations

 What is the best time in pregnancy to get the vaccine?
 What are the current recommendations regarding the Johnson & Johnson vaccine?

How do vaccines work

 How do the COVID-19 mRNA vaccines (Pfizer and Moderna) work?

Variants, boosters, and previous COVID-19 disease







Menstrual periods, fertility

 Is there a link between the COVID-19 vaccine and changes in periods?
 Can COVID-19 disease harm male fertility or his sex life?
 Is there a link between COVID-19 vaccination and infertility?

I had COVID-19. Do I still need a vaccine?
What if I am vaccinated and get a breakthrough COVID-19 infection in pregnancy?
Am I eligible for and should I get a COVID-19 booster?
Which COVID-19 booster should I get?
What do we know about the new COVID-19 variants and pregnancy outcomes?

mRNA, messenger RNA.
Marcell. One Vax Two Lives. Am J Obstet Gynecol 2022.

Instead, we titled articles in such a
manner that it was unclear if the content
supported pro- or antivaccine arguments to help draw in vaccine-hesitant
individuals. For example, our ﬁrst
article was titled: “Ten things you should
know about the COVID-19 vaccine in
pregnancy.” The goal of this approach
was to attract social media users with
various viewpoints to learn more and
direct users to the One Vax Two Lives
website. These articles enabled social
media users to be exposed to short answers to trending questions without
ﬁltering through an extensive list of
FAQs.

Social media advertisements and videos
Running a sponsored advertisement
campaign on Facebook and Instagram
can be impactful because these platforms
can support targeted outreach to speciﬁc
audience groups. Our team created >40
social media advertisements to test
messages and images designed to promote awareness of COVID-19 disease
risks in pregnancy and vaccine acceptance (Figures 1 and 2). We brainstormed ideas for content on an ongoing
basis, which were transformed into advertisements by the University of Washington Communication Leadership
graduate students. During weekly team

690 American Journal of Obstetrics & Gynecology NOVEMBER 2022

meetings, social media advertisements
were reviewed and selected by the leadership team before posting. Digital creative ads were based on 4 different
message types: (1) informational, (2)
protection of family, (3) social proof,
and (4) seasonal themes. Informational
advertisements included text and video
messages providing current facts about
COVID-19 disease risks and beneﬁts of
vaccination in pregnancy, which supported disease and vaccine awareness.
Protecting one’s family was a consistent
theme that resonated strongly with our
audience. Social proof messages
included advertisements highlighting
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TABLE 2

Titles and content of One Vax Two Lives web articles
Article title

Content summary

10 things you should know about COVID-19 vaccination in
pregnancy

 COVID-19 vaccination in pregnancy is safe and available to all
 Vaccination can cause minor side effects
 COVID-19 disease can have a negative impact on the health of pregnant
people and their newborns

What is the omicron BA.2 variant and how does it affect my
pregnancy?

 Higher infectivity with variants
 Importance of continuing vigilance (masking, vaccinating, etc.)

5 things to know about the COVID-19 vaccine and your
menstrual cycle

 COVID-19 vaccines could slightly affect period cycle length
 COVID-19 infection can cause irregular periods
 Pandemic stress can cause changes in one’s menstrual cycle

5 things to know about the COVID-19 vaccine, women and
men’s fertility, and sexual functioning

 COVID-19 vaccination does not affect fertility in males or females
 COVID-19 disease could affect male sexual functioning

5 things to know about the omicron variant and pregnancy







5 things to know about the COVID-19 vaccine and
breastfeeding

 Vaccination is safe and recommended while breastfeeding
 Protective antibodies can transfer from mother to infant
 Severe infection with COVID-19 can make breastfeeding more difficult

Unclear impact of new variants in pregnant people
Vaccination is at least partially protective
Guidelines to follow if you become sick
Self-care in a time of unknown
“COVID pills” and monoclonal antibody treatments

Marcell. One Vax Two Lives. Am J Obstet Gynecol 2022.

the hundreds of thousands of pregnant
people who had already been vaccinated
safely. Seasonal themes included messages encouraging vaccination in a short
time frame before holiday travel or
gatherings. We also used social media to
dispel vaccine myths, but this approach
requires caution because it can have the
unintended consequence of amplifying
false information. We made a concerted
effort to avoid ampliﬁcation of disinformation, and instead designed our
social media messaging to target several
common arguments against vaccination
and categories of disinformation
(Box 2).42
Video messages are a powerful tool for
engaging social media users and inﬂuencing young-adult sentiments.43 The
social media platform TikTok has been
one of the fastest growing social media
channels because of its engaging use of
short, catchy videos. Globally, COVID19erelated videos on TikTok have been
watched approximately 93.1 billion
times.44 Instagram has adopted a similar
short-video format called “Reels.” To
utilize these platforms, we created video
posts featuring “trusted messengers” in
the healthcare space by interviewing

obstetrician-gynecologists,
nurses,
medical students, vaccine experts, and
individuals, many of whom were multilingual, on the topics of COVID-19 disease risk in pregnancy, vaccine safety,
and dispelling common myths. We tried
to maintain a 30-to-45-second length of
edited video interviews, which could be
adapted to Facebook and Instagram
Reels. Later in the campaign, a graduate
student in Communication with TikTok
experience began to develop our TikTok
channel by modeling content after
trending themes and hashtags.
Our most successful messages
included advertisements containing information about the COVID-19 Delta
and Omicron variants, video messages of
doctors debunking COVID-19 vaccination myths, and advertisements linking
to our web articles. For example, an
advertisement in Spanish with facts
about the Omicron variant received 680
link clicks, 20 comments, 84 reactions,
was shared 94 times, and had a cost-perclick (CPC) of 11 cents. A University of
Washington branded video showing an
obstetrician-gynecologist sharing critical
information on COVID-19 vaccinations
and pregnancy received 368 link clicks,

49 comments, 53 post reactions, was
shared 5 times, and had a CPC of 21
cents. These were signiﬁcant when
compared with the campaign average of
212 link clicks, 14 comments, 32 reactions, 13 shares, and a CPC of 39 cents.
Distribution and results
Social media advertisement campaign
To act quickly in the wake of the
COVID-19 Delta variant surge in
maternal mortality, we launched our
social media advertisement campaign
without any previous market research on
the types of advertisements that might
perform best with pregnant individuals.
We based our initial approach on past
communications campaigns promoting
masking and vaccines to the public and
our own experiences with pregnant individuals. On a weekly basis, we used
Facebook and Instagram analytics to
assess advertisement performance and
audience feedback and engagement to
make iterative changes to our content
and campaign goals. We primarily used
the Facebook and Instagram platforms
to target English and Spanish-speaking
pregnant individuals on the basis of
location, demographics, interests, and
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Box 2
One Vax Two Lives response to address vaccine myths: “One Vax Two Lives Tactics and Strategies for Addressing and Dispelling
Vaccine Myths”





Providing articles and videos written by our own medical and scientific experts to counter claims from fake experts
Citation of the original scientific articles on our website to counter selective presentation of evidence by vaccine myths
Debunking conspiracy theories in the context of short articles written for the web
Education regarding vaccine efficacy and safety through trusted messengers to counter unrealistic expectations that a vaccine is 100%
effective or safe
 Sharing up-to-date information and citing our sources to counter false logic
 Acknowledging the role of systemic racism in medicine and science that has hurt racial and ethnic minorities to address distrust in
healthcare providers
 Multimedia content to address the risks of COVID-19 in pregnancy and counter the perception of a low incidence of disease
 Web-based articles to address ineffective and untested alternatives to vaccines
Marcell. One Vax Two Lives. Am J Obstet Gynecol 2022.

behaviors. The audience segments targeted by our campaign included English
and Spanish-speaking individuals with
an interest in maternity clothing, pregnancy, infants, childcare, and/or baby
showers. Using these audience groups,
we ran several advertisement campaigns
on Facebook with phase objectives
focused on “learning,” “expansion,” and
“redirection to the website.”
In the learning phase, we focused on
identifying the most effective platform
for Spanish-speaking pregnant individuals, a population with low vaccine
uptake in the State of Washington. We
evaluated metrics associated with user
engagement with our posts and “cost per
engagement” as a performance metric.
We ran the same advertisement set to
Spanish-speaking individuals in our
target audience on Facebook and Instagram in a 2-week period. The advertisement set on Facebook garnered a
higher number of “impressions,” which
is the number of times that content was
seen by users through a combination of
our sponsored advertisements and
organic shares by users. We focused our
remaining sponsored advertisement
campaigns on Facebook to reach
Spanish-speaking pregnant individuals.
In the expansion phase, we focused
efforts on building brand awareness to
increase the size of the One Vax Two
Lives audience on Facebook in the State
of Washington. This campaign had 6
advertisements that reached 135,037
people with 198,470 impressions; individuals performed 8688 actions on the
posts at a cost of $6.79 per 1000 people

reached. Although we were able to reach
many people interested in pregnancyrelated topics, the engagement with our
content and outbound clicks to the One
Vax Two Lives website remained low.
The increase in reach did not result in a
corresponding increase in visits to our
website.
In the past, our communication team
used reach and post engagement (likes,
shares, and comments) to measure
impact of masking and COVID-19
vaccination campaigns. However, for
pregnant people, a “like” or “share” may
not be the best metric to reﬂect a change
in behavior (ie, vaccine uptake). Instead,
we chose to focus the next phase of the
campaign on increasing the number of
outbound link clicks to the One Vax Two
Lives website, in the hope that engaging
with the latest research demonstrating
vaccine safety in a trusted, accessible
format would help inform vaccination
decisions.
In the “redirecting to the website”
phase, we created 2 different advertisement campaigns with the objective of
sending users to the One Vax Two Lives
website. We used a Facebook algorithm
to show our advertisements to people
who were most likely to click on an
outbound link. Between the 2 campaigns, we ran 19 advertisements in
English and Spanish. To attract vaccinehesitant pregnant individuals to click
on our advertisements, we also created
advertisements pointing to our web articles and wrote attention-grabbing
headlines. The ﬁrst campaign received
1257 link clicks at a cost of 76 cents per
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link click. This campaign reached 66,241
people and was viewed by 123,872 people. The second campaign received 1,913
link clicks at a CPC of 39 cents and
reached 74,803 people with 171,672
impressions. For context, the average
CPC for these types of Facebook advertisements nationally in early 2022 was
94.8 cents.45 Nearly 90% of users clicking links identiﬁed as “women.” Website
trafﬁc data during this time indicated
that our strategy was successful, with
63% originating from Facebook and
Instagram. During this phase, approximately 1400 website visitors spent an
average of 2 minutes and 53 seconds on
the website landing page containing answers to FAQs on COVID-19 vaccines.
By comparison, the average time on a
webpage across various industry websites is 52 seconds.46 Although the calculations behind these metrics are
complex and fallible, this direct comparison of CPC and time on page for the
One Vax Two Lives content against industry averages demonstrates a
comparatively deep engagement with the
informational content provided.
Our One Vax Two Lives campaign was
run entirely on charitable donations for
the ﬁrst 5 months of the campaign until
we procured pilot grant funding to study
vaccine hesitancy. Therefore, our Facebook advertisement campaigns were
only run in the State of Washington.
Expansion of our campaign to other US
states using existing social media advertisements is highly cost-effective because
the advertisements are already generated
and can simply be targeted regionally to
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Facebook users with interests in maternity clothing, baby showers, and childcare. The Supplemental Table contains
estimated costs for campaign expansion
in all US states.
Communication toolkit and brochures
Our public health partners began to
request access to our content to share on
their platforms. To facilitate distribution
of our best-performing social media
advertisements, video messages, and
web-based articles, we created a free,
downloadable communication toolkit
on our website for use by anyone,
including public health partners, physicians, and social media inﬂuencers. We
also included downloadable brochures
in several languages in this toolkit so that
partners could provide content for their
ofﬂine audiences. The hope was that
widely distributing this content could
provide a broad and rapid response to
vaccine myths circulating on social media, and direct our priority audiences to
our multilanguage information sources
via a recommendation from a trusted
community source.
Building community through
partnerships
Engagement with public health institutions, community, and national
partners was critical to informing the
development of the campaign. It was
through these relationships that we
learned of the hurdles that providers
were facing in discussing COVID-19
vaccination with their pregnant patients. These relationships were also
essential for distributing the campaign
materials through the communication
toolkit, and elevating the public credibility of the campaign to broader audiences. Early stakeholders included the
Washington State Department of Health
(DOH), Washington State Hospital Association, Public Health e Seattle & King
County, Washington State Obstetrical
Association, Washington State Perinatal
Collaborative, the National Black Leadership Commission on Health, and
clinical partners, such as the University
of Washington Department of Obstetrics
and Gynecology and community health
centers throughout Washington. In

addition, the Washington State DOH
provided extensive reviews and edits of
our content. As part of our community
engagement efforts, we participated in
and organized webinars to present our
campaign ﬁndings and approach to
public health messaging.
Current and future directions:
researching vaccine hesitancy in
pregnancy
Our data on vaccination rates, number
of doses, pregnancy status, English language proﬁciency, racial and ethnic
identity, and socioeconomic status are
incomplete, which hampers our knowledge of vaccine-hesitant populations. We
are now launching several mixed
methods studies of vaccine hesitancy in
different populations, which will provide
feedback for further social media content creation targeted speciﬁcally to
undervaccinated populations. National
data on vaccinated pregnant individuals
come from various databases, such as the
Vaccine Safety Datalink (VSD) project
and v-safe.47,48 These databases have
important limitations based on their
respective reporting structures and on
the communities represented. The VSD
data are limited to individuals vaccinated
within 8 urban health centers and do not
report individuals who are not fully
vaccinated. Vaccination data provided by
participants in the v-safe registry was
voluntary, and individuals without access to a smartphone or who decline to
provide data are not included. Furthermore, vaccination data on pregnant individuals are not readily available on a
county level. States also vary by how race
and ethnicity are reported in conjunction with vaccination data.
Racial and ethnic disparities in
COVID-19 outcomes and vaccination
have been reported in numerous
marginalized groups in the United States
and globally.49e53 These disparities
reﬂect social injustice, structural racism,
and many forms of inequality. Vaccine
hesitancy or acceptance are shaped by
social, political, racial or ethnic, and
cultural experiences and values. The
forces that drive vaccine acceptance and
hesitancy are also rooted in past historic
and current injustices that marginalized

communities have faced.54,55 It is vital
that vaccine-related health communication originates from “trusted messengers” and addresses population-speciﬁc
vaccine concerns in a culturally relevant
manner to engage in social behavior
decisions. Addressing vaccine concerns
differently within diverse communities is
critical for raising vaccination rates.
Taking this sociopolitical context into
account, our research approach aims to
develop equitable and bidirectional relationships with community partners,
generate resources that address community needs and concerns, and produce initiatives that cultivate trust and
conﬁdence in COVID-19 vaccines.56 We
are currently launching several research
programs to understand the roots of
vaccine hesitancy in pregnant people,
which will further inform our social
media campaign. We will begin by
collaborating with community partners
to learn from several undervaccinated
pregnant populations in the United
States, including individuals living in
rural areas of the State of Washington
and Black, Afro-Latinx, and Spanishspeaking
Hispanic/Latina/x
populations. Through semistructured interviews, we will ask participants about
their attitudes toward vaccination, where
they obtain news, COVID-19 vaccine
misinformation narratives, and who
they consider to be trusted messengers of
health information. We will also ask
participants for their reaction to digital
content to obtain feedback on our social
media campaign strategy and how content should be tailored for each population. We have elected to conduct direct
interviews instead of focus groups
because of the concern that individual
members might unintentionally spread
vaccine myths and disinformation to
other focus group members. Community partners will be an essential resource
in drafting the interview guides for direct
interviews because they can offer feedback on the appropriateness of the
questions and identify assets and trusted
leaders who can help disseminate newly
developed resources and information.
On the basis of these data, we will
generate survey tools to collect data from
a larger population to validate our
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preliminary ﬁndings and inform new
social media campaigns.
Conclusions
Scientiﬁcally informed, culturally relevant, and accessible public health
communication is critical to educate and
engage the public throughout situations
requiring an emergency response, such
as the current COVID-19 pandemic.
Throughout this campaign, we have
learned from pregnant individuals about
their concerns regarding vaccination
against COVID-19 in pregnancy and the
ways in which tailored scientiﬁc
communication can address these concerns, build trust, and help to inform
decisions. It was through our bidirectional engagement with public health
partners, obstetrical providers, and the
public that we were able to develop
engaging social media content to share
with pregnant individuals and their
families. The campaign is highly costeffective and scalable (Supplemental
Table), but to date has only been run in
the State of Washington. In the next
phase of the campaign, we will be
expanding the reach of One Vax Two
Lives into vaccine-hesitant pregnant
populations. This work will provide a
foundation for learning about a community’s unique vaccine concerns and
build a responsive social media
campaign. We hope that the lessons
learned from this campaign might be
useful for other groups in launching
future vaccine and public health campaigns directed toward improving the
health of pregnant people.
-
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SUPPLEMENTAL TABLE

Cost to scale up the One Vax Two Lives campaign to all US states and territories
US state or territory
Alabama

Annual birthsa

Pregnant people
on social mediab

Expected outbound
clicksc

Total Facebook and
Instagram ad costsd

57,647

46,118

1176

$7608.71

Alaska

9469

7575

193

$1249.79

Arizona

76,947

61,558

1570

$10,156.08

Arkansas

35,251

28,201

719

$ 4652.71

California

420,259

336,207

8573

$55,469.14

Colorado

61,494

49,195

1254

$8116.47

Connecticut

33,460

26,768

683

$4416.32

Delaware

10,392

8314

212

$1371.62

District of Columbia

8874

7099

181

$1171.26

Florida

209,671

167,737

4277

$27,674.06

Georgia

122,473

97,978

2498

$16,164.97

Hawaii

15,785

12,628

322

$2083.43

Idaho

21,533

17,226

439

$2842.10

Illinois

133,298

106,638

2719

$17,593.74

Indiana

78,616

62,893

1604

$10,376.37

Iowa

36,114

28,891

737

$4766.61

Kansas

34,376

27,501

701

$4537.22

Kentucky

51,668

41,334

1054

$6819.56

Louisiana

57,328

45,862

1169

$7566.61

Maine

11,539

9231

235

$1523.01

Maryland

68,554

54,843

1399

$9048.31

Massachusetts

66,428

53,142

1355

$8767.70

104,074

83,259

2123

$13,736.52

Michigan
Minnesota

63,443

50,754

1294

$8373.71

Mississippi

35,473

28,378

724

$4682.01

Missouri

69,285

55,428

1413

$9144.79

Montana

10,791

8633

220

$1424.28

Nebraska

24,291

19,433

496

$3206.12

Nevada

33,653

26,922

687

$4441.79

New Hampshire

11,791

9433

241

$1556.27

New Jersey

97,954

78,363

1998

$12,928.75

New Mexico

21,903

17,522

447

$2890.93

New York

209,338

167,470

4270

$27,630.10

North Carolina

116,730

93,384

2381

$15,406.96

North Dakota

10,059

8047

205

$1327.67

129,191

103,353

2635

$17,051.66

Oklahoma

47,623

38,098

972

$6285.66

Oregon

39,820

31,856

812

$5255.76

130,693

104,554

2666

$17,249.91

Ohio

Pennsylvania
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SUPPLEMENTAL TABLE

Cost to scale up the One Vax Two Lives campaign to all US states and territories (continued)
US state or territory

Annual birthsa

Pregnant people
on social mediab

Expected outbound
clicksc

Total Facebook and
Instagram ad costsd

Rhode Island

10,101

8081

206

$1333.21

South Carolina

55,704

44,563

1136

$7352.26

South Dakota

10,960

8768

224

$1446.59

Tennessee

78,689

62,951

1605

$10,386.00

Texas

368,190

294,552

7511

$48,596.66

Utah

45,702

36,562

932

$6032.12

5133

4106

105

$677.49

Virginia

94,749

75,799

1933

$12,505.73

Washington

83,086

66,469

1695

$10,966.35

West Virginia

17,323

13,858

353

$2286.43

Wisconsin

60,594

48,475

1236

$7997.68

6128

4902

125

$808.82

18,933

15,146

386

$2498.93

876

701

18

$115.62

2935

2348

60

$387.38

628

502

13

Vermont

Wyoming
Puerto Rico
Virgin Islands
Guam
Northern Mariana Islands
Total

$82.89
$518,307

This table shows our estimates for running a 4-week Facebook and Instagram advertisement campaign for each US state or territory based on data obtained from test advertisements run by One Vax
Two Lives.
a

Annual births. The annual births in each state were taken from the US Centers for Disease Control and Prevention data published in the National Center for Health Statistics, accessed on April 22,
2022. There were no data on births in American Samoa, thus this US territory was not included in the estimates; b The Pew Research Center estimates that 80% of 18- to 29-year-old adults are on
social media. We applied this estimate to the number of annual births in each state to arrive at an estimate of the number of pregnant people on social media in each state; c To determine the number
of expected outbound clicks, we applied certain assumptions. First, we multiplied the pregnant people on social media by an “inflation factor” (1.5) to account for the additional individuals who would
need to be targeted on social media to reach pregnant people in each region because our method for reaching pregnant people was not precise (eg, users targeted with interest in maternity clothes).
Secondly, we multiplied this number by an average outbound click-through rate of 1.7%, which was associated with our best-performing advertisements tested in the campaign (pregnant people on
social media1.50.017¼number of expected outbound clicks); d Total Facebook and Instagram advertisement costs of the campaign for each US state or territory, which does not account for the
cost of the student workforce. This estimate assumes a $6.47 average cost per outbound click (number of expected outbound clicks$6.47¼total Facebook and Instagram advertisement costs).
This estimated average outbound cost-per-click accounts for only the advertisement costs on Facebook and Instagram and not the cost of the student workforce of the project. Extending the
campaign to other social media platforms (ie, TikTok) or Google display advertisements would generate additional costs.
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