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Abstract

Purpose of Review Cardiovascular disease (CVD) is the leading cause of mortality in adult women in the USA, yet CVD
is underrecognized in women. Disparities in care are further pronounced in women of racial/ethnic minority backgrounds.
In this review, we discuss the role of social media (SoMe) as a tool to (i) promote women’s cardiovascular (CV) health and
(ii) address and potentially reduce gaps in care, particularly in general cardiology (targeting atherosclerotic cardiovascular
disease), cardio-oncology, and cardio-obstetrics. We also briefly discuss women’s CV health as a common, although not
unique, focus of women in cardiology on SoMe.

Recent Findings Studies have suggested the utility of social media to help advance subspecialties of cardiology. Leaders
within general cardiology, cardio-oncology, and cardio-obstetrics have curated social media strategies to advance their
respective fields and call attention to cardiovascular health disparities in female populations and racial/ethnic minorities. In
addition to these types of uses, women in cardiology also frequently use SoMe to encourage a career in cardiology and to
share experiences, challenges, and resources for support and career advancement as healthcare professionals; men in cardiol-
ogy and especially those who are allies for sex and racial/ethnic minorities also use SoMe for these means.

Summary Herein, we highlight the role and myriad applications of social media in the promotion of women’s cardiovascular
health. We discuss five primary roles of social media: increasing public awareness, disseminating medical literature in a rapid
and accessible fashion, facilitating professional networking, serving as a platform for medical conferences, and empowering
patients. These core strategies are discussed through the lens of general cardiology, cardio-oncology, and cardio-obstetrics.
We also demonstrate how these applications can be leveraged to increase representation of women in cardiology, also sup-
porting an increased focus on women’s cardiovascular health.

Keywords Social media - Women in cardiology - Disparity - Women’s cardiovascular health

Introduction

Cardiovascular disease (CVD) is the leading cause of
death for adult women in the USA [1]. Despite advance-
ments in management, CVD remains underdiagnosed and
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undertreated in women compared to men, a disparity that is
even wider for women of racial minority backgrounds [1, 2].
The reasons behind these disparities are vast, though they
are generally attributable to a complex interplay between
biological and social factors that are further exacerbated
by structural racism, bias regarding women at the patient
and provider level, and the under-recognition of emerging
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sex-specific cardiovascular (CV) risk factors [3-7]. Pro-
moting diversity, equity, and inclusion related to women’s
CV health and women in cardiology (WIC) are essential to
addressing these disparities.

In an increasingly interconnected world, social media
(SoMe) has been utilized to highlight women’s CV health,
health disparities, and women in cardiology. SoMe is an
umbrella term that encompasses multiple online platforms
that allow users to create and share brief content [8]. Many
medical specialties, including cardiology, have used SoMe
to address lack of awareness and advance benefits of online
presence for their specific fields [9-11, 12e, 13, 14]. Cardio-
oncology and cardio-obstetrics are two such examples [9,
10, 15].

The ways in which SoMe has been leveraged to impact the
cardiovascular health of women have been described [16ee,
17, 18, 19e, 20-24]. The rise of some subspecialities within
cardiology with an emphasis on women’s CV health—such
as cardio-oncology and cardio-obstetrics—have also resulted
in an exponential increase in the utilization of SoMe for the
promotion of awareness, education, research, and network-
ing opportunities within these fields [9, 15, 16ee, 25, 26].
Despite wide use, previous analyses focused on the use of
SoMe within these specific subspecialties of cardiology, or
as a tool to promote WIC [9, 10, 12e, 15, 25].

In this review, we present known and potential applica-
tions of SoMe in promoting CV health, particularly with
implications for women as patients and healthcare profes-
sionals. We highlight the use of SoMe for promoting wom-
en’s cardiovascular health with respect to atherosclerotic
cardiovascular disease (ASCVD), cardio-oncology, and
cardio-obstetrics (Table 1). We discuss five major strate-
gies by which SoMe allows for this: raising public aware-
ness, allowing rapid dissemination of medical literature,
facilitating professional networking, serving as a platform
for medical conferences, and empowering patients (Fig. 1).
We also demonstrate ways in which SoMe is employed to
promote diversity within the cardiology workforce, which
has important downstream effects on the advancement of
the CV care of women.

Social Media Terms

Understanding ways in which SoMe is leveraged to call
attention to women’s CV health and WIC requires under-
standing of relevant terminology (Fig. 2). Commonly used
platforms include Twitter, Instagram, YouTube, and Face-
book [8]. Twitter (Twitter.com) is a microblogging web-
site where users share up to 280 characters in posts called
“tweets.” Tweets often include hashtags, which are key-
words preceded by a pound sign (#). Using a hashtag allows
for indexing of tweets, thereby simplifying searchability.
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Although hashtags are used across SoMe platforms, index-
ing occurs within a single platform. Twitter accounts are
public. Users may “follow” other accounts or hashtags,
allowing for the creation of curated home pages with updates
incorporating new uploads by these users or by others using
these hashtags. When users see a tweet, they can choose to
passively read it or actively engage. There are three meth-
ods of engaging with a tweet: “liking,” commenting, and
“retweeting.” To “like” a tweet, the user clicks on a heart
icon next to the text, which signals to the author that the
tweet has resonated with the reader. Users can also comment
on tweets, by publicly sharing related opinions in the form
of a brief “reply” message directly under the posted index
tweet. “Retweeting” a tweet shows support by sharing the
tweet to the user’s own profile. While we focus primarily
on Twitter in this review, other social media platforms each
have their own primary focus and associated terminologies.
Additionally, we describe the role of the Altmetric Atten-
tion Score (AAS; Altmetric.com), a numerical score that
reflects the internet attention associated with a research arti-
cle, in promoting women’s CV health or WIC [11, 32]. In
these fields, the AAS is usually reflective of the activity and
engagement on Twitter [11, 33].

General Cardiology in Women
Atherosclerotic Cardiovascular Disease

In the USA, there are clear sex and race disparities in the
incidence and prevalence of coronary artery disease [1,
2]. Between 2006 and 2016, age-adjusted ASCVD-related
death rates among non-Hispanic White females was 67.9
per 100,000, compared to that of non-Hispanic Black
females at 85.4 per 100,000 [2]. Disparities are also seen
with regard to the prevention and management of CVD. For
example, women are not only less likely than men to be pre-
scribed statins, but when prescribed, they are less likely to
be treated with guideline-recommended intensities [1, 34].
Furthermore, women presenting with ST-segment elevation
myocardial infarction have been shown to have longer door-
to-balloon times compared to men [35, 36]. The disparity
in CVD management can be further stratified by race, with
Black patients being less likely to receive potentially life-
saving interventions including cardiopulmonary resuscita-
tion for out-of-hospital cardiac arrests and invasive coronary
angiography for angina [37].

Lack of awareness of emerging, non-traditional risk fac-
tors for CVD is a significant contributor to the presence
of these disparities [5, 6, 38]. SoMe has been successfully
utilized to narrow this gap by calling attention to CVD in
women. In 2002, the National Heart, Lung, and Blood Insti-
tute implemented the “The Heart Truth” campaign and the
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Table 1 Disciplines within
cardiology and their associated
hashtags and examples of

their use [27-31]. All photos

in Table 1 were created with
BioRender.com. In the first row,
tweet used with permission
from Dr. Sherry-Ann Brown.
MD, PhD, FACC, FAHA. In
the second row, tweet used with
permission from CardioSmart.
In the third row, tweet used
with permission from Cardio-
Obstetrics. In the fourth row,
tweet used with permission
from Alex Bastiany, MD

Topic

Atherosclerotic
Cardiovascular
Disease

Cardio-Oncology

Cardio-Obstetrics

Women in
Cardiology

Hashtags

#GoRedForWomen
#WearRedDay

#GoRed
#WomensHeartHealth
#HerHeartMatters
#SCAD
#SavingWomensHearts
#HeartTruth
#WomensHeartDisease

#CardioOnc
#CardioOncology
#PrevCardioOnc
#0OncoCardiology
#JACCCardioOnc
#YesCCT

#BCSM

#CardioOb
#CardioObstetrics
#BlackMaternalHealth
#BlackMamasMatter
#ABCardio4Moms
#PregnancyCardioHealth
#MaternalHealthJustice

#WomenlInCardiology
#lLookLikeACardiologist
#WIC

#AHAWIC

#ACCWIC

#SCAIWIN
#WomenInEP
#SheForShe

#HeForShe

Sherry-Ann “Vaccinated” Brown, MD, PhD, FACC, FAHA
@drbrowncares

Great #WomenCVD Grand Rounds w/
@DrMarthaGulati 3§

Women - | especially black women 8 { presenting
with STEMI receive less appropriate acute treatment
than men (2

&Meds Y @ =
» Procedures

Women more likely to die 1]

@® Death @ - >

How will we fix this?! %5

o CardioSmart

Being told you have cancer is a life-changing
experience. Typically, concerns about @ damage
are not the first thought. However, some patients
may receive radiation therapy to the chest area, and
these patients should be aware of toxicity

CANCER TREATMENT & YOUR HEART |[RASTEESITG

Protect your heart BEFORE, DURING,
CANCER and LONG AFTER cancer treatment.
TREATMENTS

SAV

17 Mitsion

WHAT YOU CAN DO
axrons a0 puRiNG

‘THmouGHoUT
YOUR J0URNEY

CG— @ = -

A\ Cardio-Obstetrics @C: Mar 15
P Join us for ACC #CardioObstetrics Journal Club

< ilamo512 @Mar

Cardio-Obstetrics
Journal Club:
Arrhythmias in
Pregnancy

(UTC-04:00) Eastern Time (US & Canada)

Erin D. Michos, M.D. and 9 others

a Alex Bastiany, MD
@AlexBastiany

Trials lead by women are found to include more
patients from BIPOC communities and more
Indigenous patients!!! #WIC #WomeninCardiology
#HerHeartMatters #CCCongress @CWHHAIliance
@SCC_CCS @hvanspall

Univariate Analy Adjusted Analysis

B.9% (95% CI 25-156%)  B.4% (95% CI: 1.9-15.0%)
=0.007 p=0.0125

“no significant
enroiment and

Participation of Participants who ae Biach
Indigancus, and People of Colour

Wei S, Le NN, Zh W, Groane S, Broathelt K. Mamas M, Zannad F. Van Spail HGC. 2021, Girculation HF
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APPLICATIONS OF
SOCIAL MEDIA FOR
WOMEN'S CV HEALTH

RAISE
AWARENESS

PROFESSIONAL
NETWORKING
& ACADEMIC
ACHIEVEMENT

Fig.1 Social media strategies that are commonly used to pro-
mote women’s cardiovascular health including raising awareness of
women’s cardiovascular health, supporting medical education, and

red dress icon [17]. This national campaign has relied heav-
ily upon social marketing to increase awareness of CVD in
women and prompt more aggressive risk factor management
[17, 18]. Leaders of this campaign used SoMe to promote
their message, predominantly through video platforms such
as YouTube and personal blogs [18]. The American Heart
Association (AHA) similarly has relied upon SoMe since
launching the Go Red for Women campaign in 2004, which
seeks to increase awareness of women’s CV health [19e].
This initiative has close to 70,000 followers on Twitter
(@GoRedForWomen) [39]. The AHA also designated the
first Friday in February as National Wear Red Day, a day
dedicated to spreading awareness of women’s CV health
[40]. National Wear Red Day has gained substantial trac-
tion on SoMe, with participants sharing pictures of them-
selves and colleagues wearing red and using the hashtag
#WearRedDay to support the cause [41]. The campaign
resulted in increased relative search volume of the phrases
“heart disease (in) women” and “heart attack (in) women”
over the 15 years following the launch, suggesting a net
positive impact of the GoRedForWomen campaign [19e]. A

@ Springer

MEDICAL
EDUCATION

PLATFORM FOR
MEDICAL
CONFERENCES

PATIENT
EMPOWERMENT

Created with BioRender.com

empowering patients. Social media also facilitates professional net-
working and serves as a virtual platform for medical conferences.
Figure created with BioRender.com

cross-sectional study analyzing trends in CVD awareness in
the 10 years after the launch of this campaign demonstrated
increasing awareness of CVD among women (56% identify-
ing CVD as the leading cause of death in women compared
to 30% in 1997, p <0.001), as well as an increased awareness
of non-traditional signs of myocardial infarction (18% in
2012 vs. 10% in 1997, p <0.0001) [20]. While these findings
may not be solely due to the impact of SoMe, it is likely that
the campaign’s heavy use of SoMe contributed to the effects
seen in this study. More recently in 2019, the AHA National
Survey demonstrated a decline in awareness that was most
notable in young women and racial minorities, specifically
Black and Hispanic women, suggesting that additional work
is needed to reach a diverse audience [21].

In addition to raising awareness, SoMe is well situated
to promote women’s CV health because SoMe facilitates
rapid dissemination of medical literature and simplifies the
sharing of educational content. These facets of SoMe were
evident in the Twitter medical community’s response fol-
lowing the release of the AHA’s “Guideline for the Evalua-
tion and Diagnosis of Chest Pain” in November 2021 [42].
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TWITTER TERMINOLOGY

Tweet
A post shared to a network of
online followers. Contains less
than 280 characters- may also
include links, photos, short polls,

Retweet

Tweetorial

Commonly abbreviated RT-
refers to reposting another
user's Tweet. Users may also
comment on a tweet while
retweeting (also known as
quoting a tweet)

Fig.2 Common Twitter terminology. Figure created with BioRender.com

These guidelines were widely discussed on Twitter with a
focus on the inclusion of non-traditional presentations of
ACS in women [42, 43]. Following their release, Dr. Martha
Gulati, the lead author of the guidelines, composed a series
of tweets discussing the top 10 messages of these guide-
lines [43]. As of March 2022, these tweets have had over
1000 likes and 550 retweets, demonstrating the speed and
ease of sharing information via SoMe [43]. Beyond sharing
written educational content, SoMe users are often granted
access to recordings of lectures, grand rounds, and confer-
ences that would otherwise be limited to those in physical
attendance [12e, 44]. In this way, the use of SoMe facilitates
the spread of educational content not only through written
material but also through the promotion of lectures and other
presentations.

Spontaneous Coronary Artery Dissection

SoMe is also important in the promotion of women’s CV
health through the facilitation of patient empowerment.

Several individual tweets connected
as a single narrative to explain a
concept or make a point. Often used
to distill more complex medical
concepts into concise and digestible
posts.

Hashtag

Short phrases preceded by a
pound (#) symbol used to
group together related topics.

Can be searched.

Twitter Chat
A live, interactive session that
occurs at a predetermined time.
Users communicate with
organizations, researchers, or
interest groups by tweeting at
them and using a designated

hashtag.
created with canva.com

One compelling example of patients harnessing the power
of SoMe comes from the spontaneous coronary artery dis-
section (SCAD) community. In the early 2000s, geographi-
cally disparate women with SCAD connected through SoMe.
Together, they advocated for research on what was deemed
a rare and poorly studied condition at the time, eventually
reaching out to cardiologists at Mayo Clinic to advocate for
their cause [22]. This collaboration ultimately led to the use
of SoMe to recruit participants for a multinational SCAD
registry that resulted in research advancement and a deeper
understanding of this disease process [22-24].

Cardio-oncology in Women

The role of SoMe in promoting women’s CV health can also
be examined through the lens of cardio-oncology, a sub-
specialty of medicine focused on preventing and managing
cardiovascular disease caused by cancer or cancer treatment
[9, 45, 46]. Traditional and emerging therapies for many
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malignancies such as radiation therapy, hematopoietic stem
cell transplantation, and immunotherapy can cause CV tox-
icity [47]. As management continues to progress and life
expectancy for women with cancer increases, their CV risk
profile is projected to become a larger driver of mortality
than cancer recurrence [48]. In 2021, for example, female
breast cancer accounted for an estimated 14.8% of all new
cancer cases but only 7.2% of all cancer deaths [49]. Sev-
eral studies have highlighted the impact of breast cancer on
CVD risk, revealing that women with a history of breast
cancer have a greater risk of death from CVD compared to
those without a history of breast cancer [5S0-52]. A 2021
study also found that 69% of CVD-related mortality among
breast cancer survivors was attributed to ischemic heart dis-
ease, suggesting ASCVD as a late manifestation of cancer
treatment cardiotoxicity due to an interplay between cancer
treatments such as aromatase inhibitors and radiation, along-
side a high prevalence of CVD risk factors [51]. As with
ASCVD in individuals without cancer, racial and ethnic CV
disparities in women with cancer are well documented [47,
53]. When compared to White women, Black women are at
higher risk cardiotoxicity from cancer treatment [53, 54].
Furthermore, Black women are routinely diagnosed later in
the disease course and have more aggressive forms of cancer
[53, 55-57]. Together with a young tenure, the multidisci-
plinary nature of cardio-oncology makes the subspecialty
well situated to benefit from SoMe. This potential was rec-
ognized by leaders of the field, who have used SoMe to raise
awareness of cancer treatment associated cardiotoxicities,
target vulnerable patient populations, improve cardiovascu-
lar health, and reach across the aisle with our colleagues in
oncology for multidisciplinary collaborations.

The use of specific hashtags on SoMe allows for related
cardio-oncology content to be organized and easily search-
able. #CardioOnc, #CardioOncology, and #PrevCardioOnc
are examples of such hashtags [9]. This was seen during the
launch of the journal JACC:CardioOncology in Septem-
ber 2019. Individuals involved in the journal used multiple
SoMe platforms to aid in the dissemination of the inaugural
publications [58]. Because of this, the young journal already
has an impact factor greater than 6 less than 3 years since
launching the first issue [58]. Indeed, studies suggest that high
rates of dissemination on SoMe may associate with subse-
quent high rates of manuscript download and citation, which
drives the impact factor [11]. Beyond increased accessibil-
ity, hashtags allow for networking and academic discourse
during professional conferences for both those attending in
person and those attending virtually [9]. A recent study in
JACC: CardioOncology analyzing Twitter utilization trends
during national cardiovascular and oncological society meet-
ings demonstrated rapid growth in the use of the platform to
disseminate high-quality educational content [59]. In this way,
patients and providers alike cannot only use SoMe as a tool
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for academic discourse, education, and networking, but also to
promote journals and journal publications, thereby expanding
the reach of journals. Doing so allows for faster spread of data
and increased visibility of publications that may help with
subsequent patient care, research, and education.

The increasing reach of cardio-oncology journals,
authors, and healthcare practitioners who use SoMe to pro-
mote research pertinent to women’s CVD is reflected in the
AAS of such publications. To illustrate, the AHA Scientific
Statement on CVD and breast cancer, which currently has
an AAS of 683. This score ranks the publication in the top
5% of research articles that have been scored by Altimetric,
signifying wide dissemination and online engagement [50,
60]. A 2021 review of SoMe for CV journals highlighted
several studies demonstrating an association between AAS
and the number of CV journal article publication downloads
and citations [11]. As engagement increases and AAS rises,
SoMe can be leveraged to raise awareness and disseminate
new data, ultimately leading to increased knowledge sur-
rounding women’s CV health.

SoMe use in cardio-oncology also provides an avenue for
patient education, empowerment, and advocacy. One such
example highlighting the power of SoMe is the hashtag
#bcsm, an acronym for “breast cancer social media.” The
#bcsm community was created in 2011 when two breast
cancer survivors who met on Twitter started a weekly
Twitter chat to provide other patients with a virtual com-
munity for support and access to evidence-based education
[61, 62]. Use of this hashtag has grown overtime, with one
study highlighting 19,841 Twitter accounts using the #bcsm
hashtag in 2019, which was a 3196% increase from 2011
[61]. Furthermore, 80% of respondents to a survey of the
#bcsm community reported that participating in scheduled
Twitter chats using this hashtag increased their knowledge
regarding breast cancer and breast cancer management [61,
63]. Given the effectiveness of this strategy, #bcsm has now
been adopted by many healthcare professionals and aca-
demic journals, and is often used in conjunction with the
#CardioOncology and #CardioOnc hashtags to highlight car-
diovascular issues facing breast cancer survivors and share
medical literature about CVD in women with breast cancer.

Cardio-obstetrics

Cardio-obstetrics is another emerging field, in which leaders
have utilized SoMe to promote growth and address sex dis-
parities in the intersection of CVD and reproductive health.
The field is dedicated to identifying and managing CVD
and cardiometabolic risk factors through preconception,
pregnancy, and postpartum [15, 64—68]. The recent growth
of cardio-obstetrics is especially relevant in the context
of rising maternal mortality rates in the USA, with CVD
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identified as the leading cause during pregnancy and up to a
1-year postpartum [64, 68—71]. Additionally, approximately
20% of pregnant women experience adverse pregnancy out-
comes (APOs) such as hypertensive disorders of pregnancy
including pre-eclampsia, gestational diabetes, small for
gestational age infant, and preterm birth, many of which
increase lifetime risk of ASCVD [64-67]. This associa-
tion is even more pronounced for Black women, who have
greater rates of APOs and a three-to-four-fold increased risk
of maternal mortality compared to White women (41.7 vs.
13.4 deaths per 100,000 live births between 2014 and 2017)
[7, 15, 65, 71]. This greater risk spans education and income
levels, and is largely a result of societal and institutional
psychosocial stressors, including structural racism [7, 72].
The role of cardio-obstetrics specialists in managing patients
is becoming increasingly important as women continue to
choose pregnancy later in life, the rates of cardiometabolic
risk factors increase, and women with congenital heart dis-
ease and underlying CVD are living to childbearing age [64].

These well-established associations have led to the devel-
opment of guideline recommendations to screen for APOs
when assessing ASCVD risk in women [73-76]. Despite
these guidelines, the relationships between pregnancy
and CVD in women remains overlooked among health-
care professionals and the general public. A recent survey

administered via Twitter demonstrated that less than 60% of
participating clinicians recognized the association between
preterm labor and future adverse maternal cardiovascular
outcome [77]. Furthermore, only 34% of cardiologists cited
awareness of the related guidelines, compared to 62% of
obstetrician/gynecologists who responded [77]. This sur-
vey demonstrates the power of SoMe as a means for assess-
ing healthcare provider knowledge and identifying areas to
target for public health and medical education campaigns.
Notably, the recruitment for this survey was initially subop-
timal with e-mail distribution, yet exponentially increased
with distribution on Twitter, demonstrating the utility of
SoMe for conducting such studies [77].

Like cardio-oncology, leaders in cardio-obstetrics have
used dedicated hashtags to publicize medical literature
and raise awareness about the field [15, 78]. Routine use
of hashtags such as #CardioObstetrics and #CardioOb has
fostered an online community of physicians, facilitating pro-
fessional networking and collaboration (Fig. 3) [15]. Many
use the hashtag #PregnancyCardioHealth to share new data
and trials, and organizations such as the ABC (#ABCardio-
4Moms and #FacesofBlackMaternalHealth), Black Mamas
Matter Alliance (#BlackMamasMatter), and Centers for Dis-
ease Control and Prevention (#HearHer) use hashtags to call
attention to Black maternal health, while also facilitating

SOCIAL MEDIA IN ACTION

Erin D. Michos, M.D. @ErinMichos -

Feb 13

@‘ Join us on Wed for a #TwitterChat to discuss our paper in @HyperAHA
about racial and ethnic health disparities in #preeclampsia and associated
acute CV complications at delivery. #CardioObstetrics

—_—

#BlackMaternalHealth #healthequity

@ Hypertension @HyperAHA - Feb 11

~~NeXt WeEk~~

Please join @AnastasiaSMihai for a #HypHIP Live Twitter Chat with

Authors @ErinMichos

rAnumMinhas

JVaughtMD @DrMarthaGulati

https://twitter.com/ErinMichos/status/1492947153009917959

HASHTAG USE

) TWITTER CHAT

Fig.3 An example of a Tweet that utilizes many of the social media
strategies discussed in this review. The author uses Twitter to pro-
mote a Twitter Chat as means of networking, disseminates new litera-

NETWORKING

>

DISSEMINATION OF
NEW LITERATURE &
GUIDELINES

Created with Canva.com

ture, and employs commonly used hashtags [81, 82]. Tweet used with
permission from Dr. Erin D. Michos, MD
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women of color creating shared communities [7, 78—80].
These hashtags are also used to highlight related Twitter
chats and virtual journal clubs, using SoMe to encourage
networking and promote the spread of information.

The success of those promoting cardio-obstetrics on
SoMe is further reflected in the AAS of many related pub-
lications. For example, the Circulation: Cardiovascular
Quality and Outcomes publication titled “Working Agenda
for Black Mothers” currently has an AAS of 413, placing
it in the top 5% of research output scored by Altmetric [7,
83]. Another publication titled “Call to Action: Maternal
Health and Saving Mothers: A Policy Statement From the
American Heart Association” has a high AAS, highlighting
the extent of SoMe reach [84, 85]. As fields such as cardio-
oncology and cardio-obstetrics continue to grow, it is likely
that engagement with social media will similarly increase.
This may ultimately be reflected in the AAS, which serves
as a measurable marker of SoMe engagement.

Women in Cardiology (WIC)

In addition to sex and racial/ethnic CVD disparities, there are
disparities within the cardiology workforce. A 2019 study high-
lighted this gap, reporting that women comprise only 21.5% of
adult general cardiology fellows and less than 15% in proce-
dural subspecialities [86]. The numbers are especially jarring as
women make up just under half of Internal Medicine residents
[86]. Notably, this disparity is also seen in healthcare system
leadership positions and roles on journal editorial boards [25,
87-89]. This gap is further pronounced in cardiologists of minor-
ity backgrounds, with more than half of cardiologists in the USA
being White, 3% Black, and 4.2% Hispanic or Latino [90-92].

The lack of diversity in the cardiology workforce has ram-
ifications for women’s CV health [93, 94]. In 2014, authors
from the Johns Hopkins Bloomberg School of Public Health
described the public health benefits of increased workforce
diversity, highlighting a relationship with the inclusion of a
more diverse patient population in clinical trials as a means of
improving health and health sciences research [95]. This was
further supported by an analysis in Nature revealing that female
authorship was more likely to result in greater consideration of
sex-specific factors in research and clinical guidelines, a neces-
sary step towards improving and promoting women’s CV health
[96]. Interestingly, upon reviewing the first authors of the pub-
lications referred to throughout our current review, we found
that approximately 70% of our references included women as
first authors. This may point to a propensity for female author-
ship of publications related to CV health in women, although
additional research is needed to clarify this association.

Of interest, substantially fewer women lead clinical tri-
als and present at major conferences [97ee]. In addition to
disparities in workforce and authorship, analysis of 740
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cardiovascular trials revealed that only 38.2% of trial partici-
pants were women, with numbers disproportionately lower
than disease prevalence in ASCVD [98]. The lack of sex and
racial diversity within cardiology likely contributes to women
being left out of clinical trials and subsequently cardiology
guidelines. Promoting and encouraging women in cardiol-
ogy is essential to diversifying the workforce, thereby lead-
ing to more inclusive clinical trials and the development of
more equitable guidelines, ultimately increasing CV care for
all women.

SoMe has been used to address these gaps and advocate
for a more diverse workforce. Hashtags such as #Ilooklikeac-
ardiologist, #WIC, and #WomenInCardiology are commonly
used by cardiologists to call attention to this bipartite gap
and facilitate professional networking [16ee, 25]. Other
hashtags such as #ACCWIC, #AHAWIC, #SCAIWIN, and
#WomeninEP are also commonly used by subspecialists and
members of professional societies [16ee]. An analysis of
six common Twitter hashtags specific to WIC from 2016 to
2019 showed a 706% increase in use, demonstrating robust
engagement and advocacy by women driving this change
[16ee]. The widespread reach of messages that include these
hashtags was recently demonstrated in a tweet. In the tweet,
Dr. Megan Joseph shared her experiences as a pregnant
woman in the cardiac catheterization lab and shared a use-
ful resource about radiation safety in an effort to address
concerns about occupational radiation exposure that women
considering a career in cardiology often express [99]. In
her tweet, Dr. Joseph utilized the hashtag #WIC, thereby
allowing for a wider reach beyond her individual Twitter
following of approximately 500 [100]. With sufficient rep-
etition and amplification of messages like this, SoMe can
help recruit more women to the field by disseminating infor-
mation and support for careers of women in cardiology. Of
note, there are limitations when using hashtags, particularly
acronyms. The hashtag #WIC, for example, is commonly
used to refer to resources for low-income women, infants,
and children [101]. Use of these hashtags is therefore subject
to interpretation, and reliant upon context and audience.

Health Equity and Patient Empowerment
in Social Media

In addition to facilitating the creation of support groups
and advancing research, SoMe also empowers patients by
providing them with access to accurate health information
from reputable sources, thereby allowing them to initiate
and engage in conversations about their health. For exam-
ple, the Association of Black Cardiologists, Inc. (ABC) rou-
tinely uses SoMe to highlight racial/ethnic disparities and
encourage Black women and their healthcare professionals
to prioritize their CV health. SoMe is used as a platform
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for sharing relevant statistics, publicizing webinars and con-
ferences, and highlighting presentations by ABC members
[102—104]. Healthcare organizations also leverage SoMe to
call attention to women’s CV health and promote public lit-
eracy of healthcare conditions. A brief search of the terms
“women’s cardiovascular health” on YouTube reveals the
extent of this promotion, with multiple large healthcare sys-
tems sharing patient-centered videos on different aspects of
women’s cardiovascular disease [105].

Allyship

While SoMe provides a clear path for promotion of women’s
CV health and WIC, women should not be considered respon-
sible for these efforts alone. Achievement of equality requires
allyship. This was highlighted in a 2019 publication in The Lan-
cet that presented best practices for the attainment of equality
for women in medicine, including allyship [106]. An Editor’s
Note in JAMA:Internal Medicine further calls attention to this
concept, highlighting the importance of allyship for women in
the context of clinical trial leadership [107]. SoMe provides
an easily accessible avenue for this. For example, the interests
groups HeForShe and White Coats for Black Lives often use
hashtags #HeForShe and #wc4bl to publicly signal support, spur
conversation, and create change [7, 108]. Other hashtags such
as #BlackWomenInMedicine and #WomenInMedicine can be
used to support these efforts. Furthermore, by facilitating dis-
cussion and networking, SoMe can serve as a launchpad for
new ideas. This was seen in the movement away from “manels”
(all-male panels), which was first presented on SoMe and has
become a national point of discussion [109]. Men can use SoMe
to acknowledge the achievements of women and racial minori-
ties, thereby increasingly visibility on a public stage. This can be
accomplished through using these hashtags, writing an original
Tweet, or liking and/or retweeting a post to show support.
While many already leverage SoMe as a signal of allyship,
there remains work to be done. An analysis of the WIC Twitter
network showed that women accounted for the majority of the
amplification of hashtags in support of WIC [16ee]. This report
also showed that, as the number of women who participated
in the amplification of these hashtags increased over the study
period, the participation of men concomitantly declined. Men
also showed an overall lower level of engagement with WIC
hashtags, again highlighting an area for improvement [16ee].
In addition to expressing allyship on SoMe, there is significant
room for improvement in medical curricula to address implicit
bias and educate learners on the history of mistreatment that
the Black community has experienced from healthcare as a
whole [7]. Such curricular changes should strengthen provider
allyship with Black patients, ultimately leading to treatment
equality [7]. Each of these ideas requires upstream change,

and thereby buy-in from leaders. Allyship is essential to this
process. While SoMe has been used to signal support, allies
must further leverage SoMe to create systemic change.

Potential Pitfalls

Although SoMe has a growing and important role in dissemi-
nating health information, it also provides a platform for wide-
spread propagation of inaccurate information [110-112]. The
dissemination of false information on SoMe takes two forms:
“misinformation” can be spread without malicious intent, or
“disinformation” can be spread intentionally for personal or
financial gain [111]. Regardless of intent, inappropriate use of
SoMe threatens population health through multiple mechanisms
[113, 114]. These mechanisms can include the promotion of
unproven therapies and health behaviors and reliance on poor
information in lieu of visiting health professionals and obtaining
safe and accurate treatment plans [113, 114]. Health misinforma-
tion is especially pervasive regarding cardiovascular health. Die-
tary and medication advice based on anecdotal and individual
experiences are commonplace on SoMe and go unchecked with-
out verification using concrete scientific evidence [115]. Paid
promotion of dietary supplements that are not evidence-based
is similarly ubiquitous. Non-medical social media personalities
with large followings are often paid to promote supplements,
relying on misleading claims that are not subject to regulation
and lead to financial gain [116]. An additional example that
highlights the potential harms of misinformation on SoMe is
the dissemination of inaccurate information about statins [117].
There are well-established sex disparities in statin utilization
where women are less likely to be prescribed statins than male
patients [34]. The dissemination of statin misinformation con-
tributes to poor adherence and may further propagate this dispar-
ity [118, 119]. Each of these examples illustrates pitfalls in SoMe
that coexist with the benefits. Though the ease of access and
rapid dissemination of information on SoMe has the potential
to improve overall CV health, this also allows for propagation
of false information leading to negative health outcomes [114].

Conclusion

Despite being a leading cause of death for women, CVD
remains underrecognized and undertreated in women when
compared to men, largely due to a lack of awareness of sex-
specific risk enhancers. These disparities in diagnosis and
appropriate management are even greater among women of
racial minority backgrounds [1-6]. SoMe can narrow this
gap by calling attention to women’s CV health, empowering
patients, providing an avenue for professional networking
and academic advancement, supporting medical education,
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and serving as a platform of medical conferences. Such
examples have been demonstrated in general cardiology,
cardio-oncology, and cardio-obstetrics. SoMe is also a
powerful tool for recruiting more women and racial/ethnic
minorities to choose a career in cardiology and promote ally-
ship among male and overall majority colleagues, both of
which will likely impact sex and racial/ethnic disparities in
clinical trial design and enrollment, further impacting the
CV care of women, especially Black women. In these ways,
SoMe provides a unique mechanism for addressing sex and
racial/ethnic CV health inequities, with particular implica-
tions for women.
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