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In the United States, African-American women are three times
more likely to die of pregnancy-related issues, and 57% more likely
to have miscarriages than White women. In part, this is due to
deficiencies in the information ecology serving pregnant mothers.
We report on a qualitative study with 16 low-income, African-
American, pregnant women from the Detroit area, focused on
understanding their informational needs and information-seeking
behavior. We find that our participants consumed information from
multiple sources voraciously; treated formal medical sources as no
more trustworthy than other information sources; sought
corroborative evidence when making decisions; relied on video and
social media sources; and voiced requests for material and social
support more than for medical information. Among our
recommendations are increased use of video as a means for
pregnancy-related information dissemination — particularly
testimonials by experienced mothers with similar backgrounds —
and better integration of medically sound voices in spaces where
mothers already congregate online.
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1 Introduction

Improved Maternal and Child Health (MCH) is key to global
development. But, while maternal mortality rates have reduced by
44% between 1990-2015 globally [66], in the United States
pregnancy related deaths have steadily increased over that time
period [58]. This rate is markedly higher for Black women, where
pregnancy-related maternal mortality between the years 2011-14
was more than three times higher compared to White women [4].
In the Detroit Metropolitan area, one of the most racially and
economically segregated regions in the United States [61], Black
women experience more than double the infant-mortality rate [69]
and have 1.6 times higher odds of delivering a low birthweight
infant [40] compared to White women. At a rate of 14 per 1000
births, the infant-mortality rate for Black children in Detroit is
higher than that in some low and middle-income countries (LMIC),
including Thailand and Colombia [69]. Furthermore, the maternal
mortality rate among Black women is 58.7 per 100,000 babies —
higher than in Libya, Uruguay or Vietnam [21].

We emphasize that these race-based disparities are due to the larger
discriminatory context of U.S. history and current society, because
of which Black Americans suffer negative impacts on health due to
a range of what the public health community calls “social
determinants” [34]. We do not expect that African-American
mothers and children will attain health equity without addressing
those larger disparities, but information technology likely has a role
in alleviating them.

Prior ICTD literature has explored the use of technologies to
address maternal health, such as an interactive voice response
(IVR) system in Pakistan [2], a bidirectional SMS communication
system between expectant parents and community health workers
(CHW) in Kenya [53], a mobile data collection system for CHW in
Bangladesh [3], and a video-based health information
dissemination intervention in India [43]. Research that focuses on
the unique needs associated with pregnancy and childcare has also
become more common in the human-computer interaction
community HCI [18, 19, 22, 29, 43, 53, 56]. These studies have
explored online information seeking [22, 43], peer support [29, 35,
41], and communication between care providers and expectant
couples [53]. However, most of these studies are not focused on
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low-income, pregnant women of color in the United States.
Meanwhile, in the public health literature, studies have found
information-seeking process varies depending on the woman’s
access to healthcare services, self-efficacy, education level,
personal and community resources, social circle, and so on [40, 62,
73, 75]. Relative deficiencies in such resources result in health
disadvantages of newborns, particularly among women of color
and women of lower socioeconomic status [40, 73] who often delay
information and/or advice-seeking compared to both high-income
and White women [62, 75]. That literature, however, has relatively
little to say that is up-to-date about digital technology use.

In this paper, we explore the information needs of low-income
pregnant women in Detroit. This is a context where health
disparities are significant, but there is considerable access to
technology. We present findings from semi-structured interviews
with 16 low-income African-American women. Our main goal was
to understand challenges in information access among low-income
pregnant women in Detroit, with a longer-term objective of
designing technology-enabled mechanisms to bridge the gaps.

Our novel contributions include several new findings and some
design implications: First, we found among our participants a range
of active technology use along with sophisticated strategies to
weigh conflicting information, contradicting previous literature.
There were nuanced approaches to social media platforms,
sophisticated thought processes around determining credible
sources, and innovative strategies used to overcome material needs.
Second, we found a noticeable absence of local medical institutions
in the online information our participants engaged with. Third, in
response to these findings, we suggest technology-based
interventions such as (a) direct engagement by local health workers
on online platforms that participants themselves already use, and
(b) health information videos that include, for example,
testimonials from real mothers.

2 Background

The U.S health care system is a complex mix of private and public
services [46]. The majority of Americans with access to private
insurance programs do so through an employer-sponsored plan.
The federal government provides healthcare through a variety of
programs including Medicaid (for low-income households),
Medicare (for elderly), and other plans for federal and state
employees. In Detroit, nearly 50% of the medically insured
population is covered with a government sponsored program, while
communities of color face the lowest rates of insurance, with Black
Americans representing 71% of people uninsured in the city as of
2017 [20]. Barriers for qualifying families of Medicaid include long
waiting times, confusing documents, lack of trust in institutions,
and technical issues with online applications [52]. In 2018, 9,476
live births were delivered in the city of Detroit [49]. Notably, over
60% of pregnant women in Detroit in 2018 were enrolled in the
government-sponsored food assistant program (WIC), compared to
35% in all of Michigan [1].
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3 Related Work

There is considerable research on low-income pregnant mothers in
U.S. contexts. We limit our review to information-seeking behavior
— both online and offline — by pregnant women, with a focus on
low-income groups.

3.1 Information- and Support-Seeking by
Pregnant Women

Studies have shown that a woman’s use of the internet, digital
solutions, health providers, and her personal social network
increases as she looks for health and wellbeing support [63, 65].

However, barriers to information support and access to necessary
resources exist particularly among single, low-income, women of
color [28, 39, 59], such as unavailability of technologies,
unavailability of family/friends to answer questions, and lack of
transportation to resources [63]. For example, low-income
women’s perceptions of mistreatment during reproductive care,
compared to higher-income women, lead to gaps of knowledge in
available services and health information [75]. In one study of 203
low-income pregnant women, women of color showed a
statistically ~significant disparity in knowledge of child
development compared to White women [59]. There are also gaps
in prenatal support, including (1) lack of social support for
informational, tangible, and emotional care; (2) personal barriers to
self-efficacy, such as low self-esteem and stress; and (3) system
barriers, such as inaccessible or ineffective services and fear of
complicated information systems [14].

Due to the physical, mental, and emotional health effects of
pregnancy, women seek support from individuals who are close to
them [54]. Sufficient social support has been shown to improve the
health of pregnant women by decreasing stress [26], improving
prenatal health behaviors [60], and even directly leading to healthy
pregnancy weights [55]. Moreover, increased perception of social
support is related to increased health information seeking and
increased health knowledge [30, 72]. However, due to
inaccessibility, distrust of health care providers or contradictory
online information, women may rely on their social circles for the
majority of information and support [54], which can become
problematic when recommendations contradict with medical
advice [64]. A study of low-income pregnant women in
Pennsylvania found that women’s ideas of health were heavily
influenced by a range of folklore knowledge, which sometimes
conflicted with professional medical advice [54]. While some
literature suggests that a focus on peer-to-peer support and
coaching is an important element for low-income, African-
American women’s health management [31], results from a study
of 106 low-income pregnant women in Texas correlated strong
social support with a lack of healthy lifestyle [23].

The majority of parents in the United States rely on the internet for
both social support and online information [57], particularly as a
way to supplement the information received after meeting with a
health care provider [36]. Specifically, pregnant women and
mothers use internet searches to find personalized health
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Number Medical

Age of Medical care insurance
ID (year) children | Household income organization provider Highest level of education
P1 25-34 2 $80,000-159,999 Non-profit practice Private Associate degree
P2 25-34 0 <$20,000 Non-profit practice na* Some college credit, no degree
P3 25-34 4 <$20,000 Non-profit practice na Some high school, no diploma
P4 25-34 2 <$20,000 Private practice Medicaid High school graduate
PS5 18-24 0 <$20,000 Non-profit practice Medicaid Bachelor's degree
Pé6 18-24 2 <$20,000 None Medicaid Some high school, no diploma
P7 35-45 4 $20,000-39,999 na Medicaid High school graduate
P8 35-45 na $40,000-79,999 Non-profit practice Medicaid Associate degree
P9 35-45 0 $40,000-79,999 Non-profit practice Medicaid Bachelor's degree
P10 | 18-24 0 <$20,000 Private practice Medicaid High school graduate
P11 | 25-34 2 $20,000-39,999 Non-profit practice Medicaid Bachelor's degree
P12 | 18-24 0 <$20,000 Non-profit practice Medicaid Some college credit, no degree
P13 | 35-45 2 $20,000-39,999 Non-profit practice Medicaid Associate degree
P14 | 25-34 1 $20,000-39,999 Non-profit practice Medicaid Associate degree
P15 | 18-24 0 <$20,000 Non-profit practice Medicaid No schooling completed
P16 | na 0 $80,000-$159,999 Non-profit practice Medicaid Associate degree

*na=no answer

Table 1. Demographics of 16 African-American pregnant women from the greater Detroit are.

information all the while resisting mass media portrayals of
women’s health [65], likely due to the widespread belief that “every
pregnancy is different” [11, 54]. The way women use the internet
and the degree of information and social support seeking depends
on her age, race, and socio-economic status [45, 57]. A survey of
internet usage of 3181 women ages 16-24 found that Black women
were significantly less likely to search for health information online
compared to White women, suggesting racial disparities in internet
usage, overall health awareness, or both [45]. Results from a study
of 63 low-income pregnant women in Wisconsin suggested that
both a lack of access to internet and skill in navigating online
resources results in information disparities among pregnant women
of different socioeconomic statuses [64]. Moreover, results from a
study of 17 women enrolled in Women, Infant, and Children, a U.S
food-assistance program for women and children, highlighted a
need for assistance in navigation of online resources [42], agreeing
with other sources in the literature that health care providers are
underutilizing their opportunity to advise and support women
regarding health-focused internet queries [28, 32, 48].

3.2 Digital Technology and Pregnancy

More and more women, particularly in the African-American
community, are using social media platforms, such as Facebook, as
a place for support and information [6, 65]. A survey of 117 U.S
women found that 89% looked to social media for advice related to
pregnancy and 84% considered interactions on social media a form
of social support [7]. Social media offers a space for influencing
health behavior changes [6] and it has been shown that women are
more likely to follow recommendations on a site and feel a positive
attitude toward being healthy when they perceive social
support [33]. Exposure to one-sided comments on posts can

influence a reader’s opinions, especially when the comments are
supported by personal stories [71].

Other digital technologies, such as mobile applications and texting
services, are showing promise as a source of information and
supportive systems during a woman’s pregnancy [44]. Texting and
calling services have been developed to push health information to
women and positively impact health attitudes and behaviors. SMS
services between patients and care providers have shown to be an
appropriate way to conveniently provide women with information
and appointment reminders during perinatal care [10] and even
improve attitudes and health behaviors related to healthy
breastfeeding practices [44]. One such example in the U.S is
Text4baby, a national e-service that sends texts with health
information and supportive materials to enrolled pregnant women.
Studies have shown that Text4baby increases level of pregnancy-
related knowledge and improves mental health [64], in addition to
increasing vaccination rates, especially among women whose
provider did not emphasize vaccination [13]. Moreover, results
from a randomized controlled trial of 91 overweight pregnant
women enrolled in another SMS intervention, txt4two, showed that
the technology produced positive physical activity and gestational
weight gain outcomes [70].

As of May 2019, there were 915 pregnancy-related applications
available on mobile platforms, with 321 unique applications
supporting patient participation in prenatal care [25]. A study of
low-income pregnant women’s use of mobile applications found
that the platforms ignored the role of the spouse/partner,
overestimated the need for social interactions with strangers, and
were unable to provide individualized information in the early
stages of pregnancy [55]. Furthermore, results from a study of low-
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income pregnant women’s use of mobile applications determined
four key design features that could improve the outcomes,
including: (1) focus on first-trimester self-guided information
seeking; (2) design long term content with a “hook” of immediate
needs (e.g., nausea); (3) incorporate some, but not all, of the
woman’s social circle; and (4) design features to align with the
woman’s perceived pregnancy uniqueness [54]. Further, there is
increasing interest in the use of videos, which have led to
developments of a video based learning tool in Pakistan [38],
mobile videos in India [67], and online health communities [37].

3.3 Digital Tools for Low-Income Pregnant
Women

Overall, there are a variety of digital interventions that show
promise for improving low-income pregnant women’s access to
relevant health information, social support, and access to tangible
resources. Evidence from the literature review suggests that use of
mobile application, texting/calling services, and social networking
platforms can improve a woman’s self-efficacy during her
pregnancy [62] and should be explored specifically for
economically and racially disadvantaged mothers who are more
likely to experience prenatal material hardships [27, 28].
Additionally, there is potential for physicians, midwives, and
community health workers to improve the advice and care they give
to their patients through digital interventions [48], particularly in
the early stages of pregnancy when women participate in self-
guided information-seeking and require skills for identifying,
locating, and interpreting online information [16, 42]. However, it
is essential that new solutions for low-income women are
integrated within existing health ecosystems [15], focus on social
support and community-wide education [26, 47, 68], and consider
disparities in technology and internet access [17, 30].

4 Methodology

We conducted 16 semi-structured interviews with African-
American pregnant women living in and around Detroit, most of
whom were low-income. The women were recruited through flyers
distributed to local non-profits, posts on local Facebook groups,
and through a partnership with a large health system in Detroit that
hires community health workers to counsel pregnant women. The
flyers listed a phone number, and those who called were screened
for inclusion criteria. The inclusion criteria were for the participant
to be female, over 18 years of age, currently or recently pregnant
(within 3 months of terminating pregnancy) and be a resident of the
greater Detroit area. Race was not an explicit screening criterion
when we began, but all participants were African-American. The
screening interview also asked for the highest educational
qualification and current medical insurance type, though no one
was declined on these bases.

The interviews were conducted in English by the first author and
lasted between 40 and 90 minutes. Most interviews took place at
public places such as coffee shops. Seven women brought their
children to the interview. IRB approval was received before the
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start of the study, written informed consent was recorded before the
start of the interview, and all interviews were audio recorded.
Approximately 15 hours of recording and 350 pages of transcripts
were collected. At the end of the interview, each participant was
compensated $50 for their time. The interviews were transcribed
using a commercial transcription service, and qualitatively coded.
Personally identifiable information within the transcripts were
anonymized.

The coding process was two-part. First, the first author used a
deductive process to cluster data into the following information
sources: Medical professionals, Google/internet searches,
Facebook groups, Social media, Social circle, Pregnancy-related
app, and YouTube/videos. Then, after reading through the data
multiple times, all three authors engaged in an inductive coding
process that brought out the following additional themes: unwanted
advice, information seeking behavior, tangible resource seeking,
homelessness, feeling judgment, feeling supported, and decision-
making process/behavior. The lead researcher for this study is
female in her mid-twenties with prior work experience with
marginalized populations and prior personal experience with
government-sponsored programs. During interviews, she made
efforts to minimize power differentials (dress; meeting at neutral
place/place suggested by participant; accommodating family
presence; being mindful of participant discomfort; etc.).

5 Findings

Our findings below are organized partly based on the source of
information (e.g., different technology platforms), and partly based
on pregnancy topic. Since the women made distinct choices based
on these categories, many of the substantive themes cluster
accordingly.

5.1 Information-Seeking Preferences

Participants in our study sought information from a wide variety of
sources. No single source stood out as consistently trustworthy, and
preferences depended on the person and their situation. In general,
however, our participants overwhelmingly preferred timely,
personalized information.

5.1.1 Corroboration of Information and Advice. As with other
groups of women [29], our participants sought a combination of
experiential and medical advice when they experienced unfamiliar
or uncomfortable symptoms. However, we found no consensus
regarding the relative trustworthiness of information sources. All
of our participants used a range of sources — care providers, medical
websites, mom blogs, Facebook groups, other friends — and each
relied on a unique combination. P9 for instance, when seeking
advice for what to take to help with sleeping, consulted Google
first, then her friend. When she later saw her doctor, she asked for
their opinion, as well. She stated, “My fiiend's doctor may have felt
like that was totally okay for her, her body, and her baby. And my
doctor, looking at me, might feel like that's not the best thing for

”

me.
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Some women used in-person support groups or Facebook groups
they trusted as a way to digest the information available to them
from the internet, other women, and their medical providers. P12
mentioned she prefers information from people who she trusts since
“everybody is not out to help you.” P16 claimed, “Definitely
support groups and websites [help digest all the available
information]... Well, some of the really good websites takes you
like to dig in, 30 to 40 clicks, clicks, clicks before you're finding the
best websites. Of course, they wouldn't get the logical thing up
first.”

All women in our study used Google (mainly from their
smartphones) to search for information about unfamiliar
symptoms, and they appeared to follow a range of relevant links
including blogs, forums, peer-reviewed journals, and medical
websites. The participants mentioned that they would read
“whatever pops up” first or “whatever catches my eye” when they
search.

Upon obtaining information from multiple sources, the women in
our study then relied on their beliefs and instinct to assess the
information and make decisions. Many women followed their

personal intuition, making claims such as, “you basically go off of

instinct and gut, and you're like, ‘Hey...I believe it's true,” and it’s
an instinct thing” (P14). P3 stated, If I feel it's helpful, then I'll take
it...if not, then I'll say, ‘Thank you,’ still but won't follow by it.

5.1.2 Skepticism and Gaps in Medical Care. All of the women
in our study regularly met with a medical care provider. Overall,
the women listened to their medical care providers. However, many
felt that there were gaps in both type and depth of information
given, and some expressed frustration with the long time between
appointments. They sought and preferred additional information
and second opinions from their social network or the internet. Many
women referred to the gap in their first trimester when their care
provider recommends that they wait until their eighth week of
pregnancy for their first appointment. During this time and other
gaps in medical care, women commonly referred to Google, their
pregnancy-tracking app, or friends and family. Participants often
sought information online as a first step for answering urgent
questions. P12 mentioned that she goes to the internet first before
asking others, mentioning “I don't want to tell people and they think
I'm crazy.” Moreover, P14 described her desire to read information
online in addition to her medical care provider, “/ was reading the
information online like, ‘Hey, did anyone go through this?’... A lot
of Googling I did in the beginning of our pregnancy... when I do
see any of the doctors or my specialists, I ask questions because
yeah. You are afraid. You don't know.”

Two women, P1 and P7, had consulted their health providers for
advice on safe medications to take for a mild headache and cold,
respectively. However, both women ended up consulting secondary
opinions claiming “/ wasn't hearing what I wanted to hear” (P7).
Likewise, when P16 was prescribed vaccinations by her doctor, she
checked with her family regarding the safety of vaccines. P16
related a story about her weight. When her measurements disagreed
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with the sizes that she read online for her pregnancy stage, her next
step was to check in with her bi-monthly support group. She
claimed, “/My preferred place to hear advice regarding measuring
my baby is] really the other women. My doctor, medical guy, said
that doctors give me more accurate information, but some of them
don't have kids or they've never been in the situation. It's just more
so something that they put together and it's possibly right or it's
possibly wrong.”

5.1.3 Seeking Responsiveness and Timely Advice. Women
preferred timely, even immediate responses, especially for
unfamiliar health symptoms. There was a general correlation
between responsiveness and trust in an information source. Women
described late-night Google-searches, calling friends or family, and
contacting medical providers with hotlines. Women who used
medical provider hotlines or texting services specifically preferred
the responsiveness and mentioned annoyance when having to wait
for an answer to their questions. P5 mentioned that her nurse was
especially responsive and would answer all of her calls, making her
feel extremely supported. Similarly, when asked if she preferred
online advice or information from her medical provider, P1
claimed, “Online you get something right now, immediate. And then
with the person to person you may have to wait, until an
appointment. For me, both works. I wouldn’t consider myself a
patient person. I would need something to hold me over until I get
my questions answered.” Likewise, P16 mentioned that her health
care provider uses an online app that enables her to text questions
to her midwife. However, if the responses were delayed, she calls
her best friend for more timely advice.

5.2 Pregnancy Apps

A majority of the participants regularly used a pregnancy-tracking
app (14, 87.5%), and mentioned liking pregnancy tracking and
week-specific information. Participants often referred to their
babies in the language of the apps, e.g., “my baby is the size of a
scallion” or “cabbage.”

5.2.1 Week-Specific Information. Those participants who used
apps mentioned their enjoyment in watching weekly videos of the
baby’s growth and specific recommendations for nutrition that
would support their baby’s current growth stage. P1 mentioned,
“When I am doing the scrolling [in the app] each week, when [
notice that the lungs are developing, I may look and say ‘Okay,
what can we eat this week in our household that is good for
developing lungs?’” She then searched the Internet for nutritional
tips based on the stage of the baby’s growth. Most women only
watched or read the week-specific video or article. Participants
pointed out other app features, such as recommended exercise
videos, recipes, or additional readings with health information, but
only one participant specifically mentioned using these other
features. Surprisingly, women ignored the additional information
and advice available in the pregnancy-tracking applications. P1,
who used What to Expect claimed, “/Do I ever use any of the App's
recommended] exercises? Absolutely not.” P2, who used Ovia
stated, “No [I don't read the recipe recommendations], ‘cause I'm
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gonna eat what I want to eat.” Another participant described how
she “wouldn’t recommend the shopping list of things
[recommended by the Baby Center app] that you're supposed to
get for your baby before they are born” because doing so in her
first pregnancy left her with “a lot of stuff that I never even opened.”

5.2.2 Desire for Personalized Information. Women appreciated
the perceived personalization of their apps, particularly via push
notifications (which they received at least once a week) and
tracking features available in some of the apps. P2 enjoyed the
perception of support from her app, saying, “It even suggests like,
forinstance, if I put that I'm feeling sad or overwhelmed, it will put,

‘Well, have you talked to your provider about mental health
issues?’” Some women mentioned wanting even more
personalized information from their apps, including health advice
and resources available locally. P9 stated, “I wish sometimes there
was an app where I could say, not necessarily ‘this is my symptom’,
but...my app tells me [what to expect this week] but it's so short. So
1 wish it was a little bit more in depth, like the information was a
little bit richer.” Regarding locally available resources, P13
described that her support group used an app that sends out
information regarding resources and events for pregnant women in
the area. She especially enjoyed reading the notifications and that
she could “pick and choose what I want to go to.”

5.2.3 Application Chat Features. Many apps offered comment
or chat features, which most women appreciated since they enjoy
seeing “what other pregnant women are going through.” There
was a particular interest in reading about other women who were
experiencing similar things or in the same stage of pregnancy as the
participant. P8 mentioned how she only reads the comments (not

health articles) posted by other women, saying, “I get [the point of

the article] even if you don't read the article, those comments can
help. They give it feel like you have people that understand, or
somebody out there is experiencing something that you're going
through right now.” Another woman described how her app placed
her in a group with women with similar expectancy dates. There,
P9 enjoyed reading other women’s experiences as they were
preparing for stage-specific events, such as baby showers,
ultrasounds, or glucose tests.

However, one participant highlighted her dislike of “off-topic”
conversations in her app, Social Moms. P3 said, “The only thing I
don't like about the app is the moms that be on there worried about
men cheating, and stuff like that. They just dwell on that.... Why you
worried about him?”

5.2.4 Selecting an Application. Since there are hundreds of
pregnancy-related apps available, women mentioned various
methods of selecting which app to use. Some found their app
through ads on other social media while others used the same
platform they were using to track their periods before they became
pregnant. Others sought tracking apps on the Apple App Store by
reading reviews and trying them out. A few women mentioned
looking for apps with the “most helpful” and “insightful”
information that didn’t seem “‘fluffy.”

G. Burleson et al.

5.3 Facebook Groups

Social media research finds that there are Facebook groups for
every type of interest [9, 51], so it is not surprising on the one hand
that our participants were active in online mom groups. Indeed, we
update earlier findings [14] with the news that there are a rich range
of Facebook groups for low-income mothers, and those groups are
both active and large (e.g., membership in the thousands is
common). Exactly half of the women in this study were involved
in Facebook groups related to their pregnancy. They joined the
groups for a variety of reasons, such as practical information-
seeking, emotional support, and general curiosity.

5.3.1 Subject Specific Groups as Judgment Free Zones.
Participants in our study reported joining subject-specific groups,
including groups for stay-at-home-moms, moms with twins, moms
with interracial children, and natural birthing. A key reason for
joining was because the groups created an environment where
participants felt comfortable asking practical questions specific to
their needs and situation. P16, whose partner was a different race
than her, participated in a group for moms with interracial children.
She reported that the group creates a safe space for moms to post
questions, sharing an example of “asking questions regarding hair-
care for children who have hair-types they [mothers] don't have
experience with”; or more serious concerns, e.g., “How to have
discussions with their children who were being bullied at school
and called mixed breed?”

A few participants who were members of Facebook groups
mentioned that the online community filled in a gap in support.
They went online to escape feelings of being judged by family and
close friends. P14 stated, “It does [make me comfortable to interact
with strangers online] because your family are more judgmental
than other people... [Your family] know more about you than
others.”

Some groups had specific guidelines for posting, such as “not
Jjudging too much” or “not being a bully,” and the group
administrators performed active moderation to ensure that these
guidelines were followed. One group disallowed discussion of
abortions entirely to prevent disagreements. However, escape from
judgment was not guaranteed. P12 shared that she left a judgmental
Facebook group: “Why come on here and vent and tell y'all what
I'm going through and ask for advice if you just going to bash me?”

5.3.2 Informational, Material and Emotional Support.
Consistent with research with other online communities [5, 12], we
found our participants turn to Facebook groups for both
informational, emotional, and even material support. P16 found
Facebook groups provide a “boost of confidence” and reported that
participating “makes you feel good inside...to say, ‘look I'm not the
only one.”” She mentioned telling any pregnant women she knows
to join some type of Facebook group, for the moral support. P14,
who had medical complications during her pregnancy, sought
support online before telling her family. P7 mentioned that
members of Facebook groups sometimes responded to women’s
stories by sending money: “Some of the stories make you cry...some
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[people] need help...they be cash-apping people!” (sending money
digitally).

Participants also used Facebook groups for informational and
material support. While some participants asked for medical advice
such as “how much medicine to give their newborn when they have
a fever or methods for at-home-births,” others used the groups to
search for local resources, such as “baby items for sale” or “places
to take kids for fun.” P7 stated, “I would have saved so much money
[if I used Facebook to buy used baby items for my previous
pregnancies], then mentioned that more groups specifically for
moms selling or giving away baby items would be very useful.”

5.3.3 Participant Concerns about Facebook Groups. Privacy,
anonymity, and feeling overwhelmed came up as key participant
concerns with participating in Facebook groups. Three informants
(P5, P13, and P14) mentioned their initial hesitation to participate
in pregnancy-related Facebook groups before telling their family
and friends that they were pregnant, as they “feared that they would
see their activity online and be suspicious.” P5 specifically chose
not to “follow anything pregnancy-related,” but instead used the
search feature on Facebook to “seek information regarding
community baby showers, baby items for sale, and free pregnancy
classes in the area.”

P14 specifically mentioned her desire to share her unique story with
other women, which involved a risky medical procedure during her
pregnancy. “There might be somebody with [my medical condition]
and they're doing everything in their power not to get pregnant
because they don't know if it's going to affect the baby or not, so
just for me to show them, ‘Hey, I was pregnant and I done made it
to the fourth or the fifth month with no complications. I went
through a procedure.”” However, this participant, P14, had never
posted her story because of her need for anonymity. She said, “/'d
be happy to tell the story and yeah, I would love for it to be
anonymous because I don't want people to know like, ‘Hey, let me
find this girl.” Just to tell my story and people will grow from it and
understand it.”

P16 mentioned that reading too many stories from other pregnant
women online sometimes caused more worry, stating, “Sometimes
it's overwhelming to be in groups, because it's like now I'm more
worried. Is this going to happen? Especially when you're a new
mom, or then you just realize that everybody is different. But still,
the same signs mean the same thing, so it's a lot. It's a lot.”

5.4 YouTube

Our participants used YouTube for informational videos, vlogs, and
reality television series. Remarks along the lines of, “everyone
loves a good YouTube video” and “YouTube is my life” were
common. Only one participant, P13, mentioned not using YouTube
but followed up with the interviewer if there were any

recommendations for helpful YouTube videos to watch, saying, “If

>

there's some good ones out there, I will look at them.’

5.4.1 YouTube as an Information Source. Many women used
YouTube to emotionally and practically prepare for giving birth,
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such as packing for the hospital, learning about C-sections and
various natural birthing options. P12 watched videos of women
who told their stories of complications after having too much
medication during the births of their children, while P16 watched
women describe their different experiences with hospital verses at-
home births. P5 specifically “watched a lot of birthing videos,”
including C-sections, and discussed her searches for preparing a
bag for the hospital, stating, “/ just want to be prepared for anything
that might happen. Just anything that pops into my head, pretty
much look it up [on YouTube] and they have it.”

Additionally, women often searched YouTube for any symptoms
they were having during their pregnancy, seeking reassurance that
they were not the only women experiencing such symptoms and
conditions. Occasionally, the video searches for symptoms were in
search of practical guidance, for example, advice for insomnia.
More pragmatic information seeking habits on YouTube included
searching for DIY baby crafts, homemade soaps and baby wipes,
mental health advice, breastfeeding tips, and general stage-specific
growth information. Overall, hearing from other women was
preferred, compared to videos of doctors. P16 specifically
described how she did not like videos of doctors telling women to
stay away from more natural birthing procedure, stating: “They was
Jjust basically saying how women need to get with the times and
basically against natural births and stuff, but I didn't like that... I'm
not going to lie, it was better hearing it from women that actually
been through it than not... you take more into consideration when
it's somebody who went through it than a person who never actually
experienced what you talking about.”

5.4.2 Valuing Authenticity and Relatable Experiences in
Videos. Overall, our participants enjoyed watching and hearing
other women for their “practical” and “authentic” advice, which
were especially relatable because of the “face-to-face” feeling.
Many of the women who had gone through difficult times, such as
depression, unique medical conditions, or relationship issues,
specifically sought encouraging videos as a kind of reassurance and
encouragement. Faced with depression at the start of her
pregnancy, P12 found inspiration from hearing another woman’s
story who “still kept a positive mind even though she was
threatening a miscarriage after 12 years of not conceiving.”

Two women, P3 and P4, watched reality series, Teen Mom OG and
Channel Moms, respectively. P4 claimed, “They're really helpful.
Because you're not going through it by yourself, ” when describing
the weekly videos of other pregnant women in similar stages as her.
Meanwhile P3 found reassurance in watching a series where the
mom was going through similar situations with her children and
children’s father, she stated, “It's kind of interesting to watch [Teen
Mom OG], what they're doing with their kid... Their daughter and
my son's nine. I'm like, wow, that's crazy. They really give you
advice too on what not to do, and what to do... Macy been having
a problem with Ryan being on drugs. I cannot relate to that,
because I haven't had a baby daddy on drugs. But, I do have a baby
daddy that's domestic violence. He trying to call from jail, and
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talking about can he see his kids when he get out, all that kind of

stuff.”

While some women “like [videos about] everything from
everybody, ” others noted a dislike of videos that seemed unrealistic
and, ultimately, untrustworthy. P9 mentioned avoiding “fluffy and
curated...influencer-like” videos, saying “it’s hard to know” if
they are making money from the video or sharing their honest
opinion. She appreciated a video where a woman did a review of
three different types of breast pumps, however, questioned the
validity of the reviews stating: “Who has money for three breast
pumps? I appreciate your video but then I don't know if people have
paid you, and that's why you like [the product].”

5.5 Decision-Making

Decision-making, especially around socially controversial topics
such as vaccination or alternative medical practices like home
births, relied more heavily on people the participants trusted, not
solely on medical advice.

5.5.1 Birthing Methods. Over half of the participants (9,
56.25%) specifically mentioned a desire for more natural birthing
methods, often mentioning wanting more “holistic approaches to
pregnancy.” Prior research [24] finds that African-American
women in the U.S were overall dissatisfied with the medical aspects
of intrapartum care and were likely to consider at-home births to
increase their level of control and avoid pharmacological pain
relief. Likewise, many of our participants heard stories from their
friends and family about doctors urging additional medications or
going against their desired birth plans, prompting them to research
online to be able to “go into their appointments prepared.” P1
described her desire for more natural method from her doctors but
felt they were unable to support her, which she then turned to the
internet and friends for advice.

5.5.2 Breastfeeding. Most of the women who participated in the
study (12, 75%) discussed their decision-making process regarding
whether or not to breastfeed their newborn. Women watched videos
on YouTube, read experiences on Facebook, and consulted with
family and friends to help them decide whether to breastfeed or not.
Some women took local breastfeeding classes, which gave health
information and tips to encourage women to breastfeed rather than
use formula (which is free for women enrolled in WIC). To decide
about breastfeeding, P2 described, “/I consult] family and friends,
YouTube, Google, my pregnancy app, I go everywhere, I'm using
everything. If it come up in my head I just, if I have family around
1 ask them, ‘What do y’all feel about breastfeeding?’ like that.” P6
recalled hearing from both the internet and her class that
breastfeeding helps prevent SIDS (Sudden Infant Death
Syndrome). In addition, she heard from her sister that formula
makes babies spit up more; all this information combined prompted
P6 to decide to breastfeed her child.

Women also expressed desires for resources for breast pumps,
which allow them to have more freedom during breastfeeding by
choosing when to extract milk and then store it for later. P7 recalled
a story of trying to get a free breast pump during a previous
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pregnancy that her insurance provided, however the doctor never
sent off the paperwork, and she never received the pump.

5.5.3 Vaccination. Two of the participants (2, 12.5%) discussed
their information-seeking practices to help with vaccine decision-
making. Both of these women, P1 and P16 expressed a need for
more corroboration of information between the medical
professionals and the personal experiences they or those near them
had faced. It is interesting to note that both P1 and P16 have
significantly higher combined family income compared to the rest
of the participants. P16 mentioned that although she agrees that
vaccines are essential for society as a whole, she desires more
information (both medical and experiential) to help her decide,
stating, “/I need more information regarding vaccines] to help me
more understand the things that's being put into the baby... Just a
lot more information... I really think is a good thing... And even the
study that kids with this or that reacted to it like this, or kids that
had normal, they was normal, they reacted to it with no problem.
It's the kids that already have things going on with them that
reacted differently to certain live vaccinations.”

5.5.4 Abortion. Three women (P6, P12, and P14) recalled their
stories of contemplating terminating their current pregnancies. Two
of the women sought various information sources to assist with
their decision-making. P12 consulted the internet for both medical
information (for example, the physical and emotional effects of
abortion) as well as reaching out to hear other women’s
experiences. Meanwhile, P6 only discussed the matter with her
mother and best friend and did not use the internet at all. Ultimately,
all three women felt they were empowered to make their decision
based on spiritual, personal, and emotional judgment.

5.6 Seeking Tangible Support

Although our interview protocol focused on health-related
information-seeking, we found an overwhelming need amongst our
participants for non-health-related resources and information.
Almost all of our participants (15, 94%) actively sought
community-based resources such as pregnancy classes, social
workers, food-assistance programs, low-income housing, and
assistance navigating government resources. The participants
discussed community-sponsored baby showers and other programs
that offered free car seats, Pack 'n Plays, clothes, shoes, diapers,
and formula; among others. Many women discussed their
experiences attending free pregnancy classes in the area, which
offered health information sessions along with free baby items. P6
shared, “All you have to do is go to a class, listen to what they got
to say, and afterwards you get the item.” Likewise, multiple women
relied on support for transportation services to get to and from
medical appointments, mentioning gratefully that some programs
offered Lyft vouchers.

Our participants also expressed strong wishes that information
regarding such resources was more easily accessible and “all in one
place.” In her third pregnancy, P4 was involved in many
community-sponsored events but said, “/ wish I had more support
with [my first two kids]. I didn't know about classes...I wish
somebody had told me there's stuff out here, you just got to get out
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here and get. [ wish somebody had told me. I didn't know as much
as I know.” P16 expressed the desire for more locally available
resources to be advertised on social media, stating, “Everybody's
constantly on social media. If little things pop up, like if you search
women's anything, maybe stuff like [available resources in the
area] should pop up. You know, ways to support pregnant women
and things like that.”

Although many women mentioned that there were plenty of
resources available, “You just have to get out there.” P11 mentioned
that “financial literacy training was missing from available
resources.” Similarly, navigating government-sponsored programs
was a challenge among a few of our participants. P5 shared her
experience sitting down with a social worker to apply for health
insurance at a center that she found by Googling, claiming, “/ was
stressed because I didn't know how to do [get health insurance]
myself.” P13 received assistance to apply for WIC from a faith-
based health organization. Likewise, P8 had insurance
complications in a previous pregnancy, which lead to a seven-
month delay in health care coverage, and “wished she had someone
to help walk her through the legal processes. P10 also expressed
concerns with navigating government resources, claiming, as far as
like gaps and stuff...really, like government stuff. Like, that is the
biggest gap ever. Ever. And especially the [government health
service] bullshit.”

At least three participants (3, 19%) experienced homelessness
during their pregnancy. While none of the women ended up moving
into a shelter, each of them recalled either being evicted or “kicked-
out” by their partner from their homes. The women stayed with
friends or family, and one woman lived in her car. They each
described searching online for housing resources or going to social
service centers to get more information and help. P15 stated, “I've
tried [applying for housing assistance] on the internet, it wasn't
helpful. I think I need to go in person and actually do the
application. So, need to work on that too.”

6 Discussion

Much of what we found is consistent with existing work, but there
are a number of novel findings not previously reported.

Consistent with previous work, our participants consumed
information from multiple online and oftline sources to learn about
pregnancy and childcare [63, 65]. We also confirmed well-
established social media findings among other groups [6, 65] that
users reach out to Facebook to seek emotional support.

On the other hand, our findings differ considerably from previous
work about low-income mothers and digital media. One
representative study of 63 low-income pregnant women in
Milwaukee published just four years ago reported that participants
“rarely used the Internet for health-related information” [64]. We
found instead, voracious use of the internet for pregnancy- and
health-related information from multiple online sources, including
Facebook groups, YouTube, blogs, forums, research papers, and
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pregnancy-tracking apps. We assume that this is due to the
intervening uptake of smartphones and free WiFi hotspots in the
U.S. During the eight years separating data collection between that
study and ours (2011 and 2019), smartphone ownership in America
increased from 35% to 81% [50]. A meta-implication is that
correlations between income and technology change rapidly;
technology for public health must adapt quickly to be relevant.

Another new finding is that our participants’ information behaviors
shifted over the duration of their pregnancies, with concomitant
shifts in technology-use patterns. During the first three months,
most information searches were for validating ongoing pregnancy-
related experiences. During this time, queries tended to start on
Google and followed a range of links; at the same time, YouTube
videos were the most favored source. Fifteen out of 16 women
(94%) had explored YouTube videos to answer questions, and even
the remaining participant asked us for YouTube channel
recommendations. YouTube videos provided rich media with
“authentic, relatable” content from “women that actually been
through it. ” The narrative format of videos, including the ability to
discuss serious topics with an informal tone (e.g., pregnancy-
themed reality TV) also added to the appeal.

As pregnancy progresses into the second trimester, technology use
shifts towards seeking emotional support and good-to-have
information, such as knowing the size of the baby at a certain week
during the pregnancy. Pregnancy apps figured prominently here for
half of our participants. And, emotional support was often sought
from Facebook groups. Subject-specific Facebook groups provided
a judgment-free zone to ask information from other women in
similar situations. The participants also found that Facebook groups
were more responsive than communication channels with
healthcare service providers. Some of the Facebook groups that
participants referred to in their responses had several thousand
participants. “Good-to-have” information was received from
pregnancy tracking apps (87.5% of the respondents used pregnancy
tracking apps), as they provided personalized information with
respect to the individual stage of your pregnancy, and also made it
relatable by enabling comments on posts by expectant women and
an additional chat feature to chat with other pregnant women.

We also uncovered a sophisticated decision-making process among
our participants that included efforts to find corroborative evidence
across multiple sources of information, all while attempting to
ferret out what “felt right” or “what makes sense to you.” Similar
findings have been reported for college-educated groups [16], but
never before for low-income mothers with respect to health
information. In this complex calculus, formal medical advice was
not necessarily accorded more trust than other sources of
information. This lack of trust could be because of a general feeling
of “concerns not being heard by medical professionals,” a finding
that prior research uncovered with low-income patients [74]
compared to high-income women who have been shown to more
willingly trust medical advice [75]. We found that our participants
tried to validate any unexpected information and became more
confident about information once it was corroborated. Some past
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literature [14, 23] suggested that low-income women were behind
when it came to online access and engagement with information
around pregnancy and childcare, but we find the opposite — our
participants were all highly informed and digitally engaged.

As with much of public health information, however, access to
information did not necessarily turn to sound knowledge or
effective action. In some cases, personal judgments countered
medical advice, especially when it came to nutritional or exercise-
related content. Our participants repeated “every pregnancy is
different” like a mantra.

Participants tended to trust three types of sources most consistently,
though not absolutely: family and friends, healthcare professionals,
and content from other pregnant women perceived as trustworthy.
We found that our participants frequently brought information from
one of these sources to the others for corroboration. For socially
controversial topics like vaccination or home births, our
participants appeared to rely somewhat more heavily on the
opinions of family and friends over medical advice.

Consistent with prior literature, we found that in the case of
interactions with healthcare professionals online, participants did
not like being talked down to, or told to do something without
having their concerns adequately heard [75]. In addition, “fluffy,
curated, influencer-like” videos were disregarded, as were videos
that had content that the participants did not approve of (e.g.,
breastfeeding on camera). Interestingly, we found that our
participants used the internet to prepare for their appointments with
healthcare providers, often with the intent to interrogate them.
These latter findings differ from some low-income contexts outside
of the United States where individuals strongly defer to medical
professionals [8].

6.1 Implications and Recommendations

Relatable video content. Given the preference for video and
stories from other mothers, we recommend that organizations
catering to low-income pregnant women, curate relatable video
content that includes testimonials from the pregnancy-experienced
and advice from non-medical professionals such as social workers.
The content should go beyond medical advice and incorporate
anecdotes and personal backgrounds. Heavy scripting and polished
post-production should be minimized, as that erodes apparent
authenticity.

Since storytelling is done within a particular cultural context, it is
essential that videos portray real individual experiences that the
target group can relate to. Among our participants, an African-
American culture of storytelling is widely recognized and
increasingly available in the digital space; thus, it could be used in
ways to make content more compelling.

We also recommend aiming some of the content and marketing
towards other stakeholders, such as mothers, friends, or partners of
pregnant women, as content shared by a trustable personal
connection can have more impact
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Meet them where they are online. Some of the Facebook groups
and YouTube playlists that our participants showed us had
thousands of members and tens of thousands of comments. These
existing groups act as communities of support and are providing a
range of health-related information — but not all of it is medically
sound. Although past literature emphasizes using social media to
support African-American mothers [79], our recommendation is for
medical outreach to extend to informal, spontaneously formed
online communities. Healthcare professionals could lurk on an
online forum and offer the occasional corrective comment. Another
possibility are “Ask me anything” sessions (real-time online Q&A
sessions that tend toward a frank and personal tone) with
physicians, nurses, or social workers. However, any healthcare
professionals that engage with pregnant women online should be
approachable, empathetic, and responsive — all traits that increased
trust with our participants.

7 Conclusion

We found a voracious demand for online pregnancy related
information and emotional support that is currently being met by
YouTube videos, Facebook groups and pregnancy-related apps.
The women who participated in our study placed their personal and
family interests at the core of their decision-making. Due to the
prevailing social construct that “every pregnancy is different”
coupled with the lack of standardized pregnancy education in the
United States, women feel directly responsible for gaining the
knowledge and resources they need for themselves and their
expectant child. Participants in our study did not always trust the
medical establishment, and we recommend use of carefully pitched
videos and information interventions in online spaces that the
mothers already use.

In future work, we intend to work closely with a large health system
in Detroit to curate such content and identify design considerations
and policy changes to incentivize online interaction between low-
income African-American pregnant women and community health
workers, social workers, and doctors.
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