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Abstract

Background: Information behavior describesall human behaviorsin relation to information. Individual s experiencing disruption
or stigma often use internet-based tools and spaces to meet their associated information needs. One such context is pregnancy
loss, which, although impactful and common, has been absent from much of feminist and reproductive health and information
behavior scholarship. By understanding information behavior after pregnancy |oss and accounting for it in designing internet-based
information spaces, we can take a meaningful step toward countering the stigma and silence that many who experience such loss
endure, facilitate coping, and make space for diverse pregnancy narratives in our society.

Objective: Thisstudy’s objective is to provide a characterization of internet-based information behavior after pregnancy loss.

Methods: We examined internet-based information behavior after pregnancy lossthrough 9 in-depth interviewswith individuals
residing in the United States. We analyzed the data by using open and axial coding.

Results: We identified the following three themes in relation to participants’ information behavior in internet-based spaces:
needed information types, information-related concerns, and information outcomes. We drew from information behavior frameworks
to interpret the processes and concerns described by participants as they moved from recognizing information needs to searching
for information and to using information and experiencing outcomes. Specifically, we aligned these themes with information use
conceptsfrom the information behavior literature—information search, knowledge construction, information production, information
application, and information effects. Participants’ main concerns centered on being ableto easily find information (ie, searchability),
particularly on topics that had already been covered (ie, persistence), and, once found, being able to assess the information for
its relevance, helpfulness, and credibility (ie, assessability). We suggest the following design implications that support health
information behavior: assessability, persistence, and searchability.

Conclusions: We examined internet-based information behavior in the context of pregnancy loss, an important yet silenced
reproductive health experience. Owing to the prevalence of information seeking during pregnancy, we advocate that generic
pregnancy-related information spaces should address the needs related to pregnancy |oss that we identified in addition to spaces
dedicated to pregnancy loss. Such a shift could not only support those who use these spaces to manage pregnancies and then
experience aloss but also help combat the silence and stigma associated with loss and the linear and normative narrative by which
pregnancies are often represented.
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Introduction

Background

When humans face uncertainty, disruption, stigma, or distress,
helpful information encounters can be beneficial in making
sense of their experiences and assist in deciding how to move
forward. These encounters can occur through passive (eg,
finding information without seeking information) or active
information seeking. Information behavior is a concept that
describes al human behavior related to information, including
active seeking, browsing, and information use[1]. Social media
and other internet-based tools such as search engines are
important to modern information seekers, especially when
information needs are not met through traditional means [2,3]
and when a topic may carry a stigma in a given culture and
context. Thisisparticularly truefor health information behavior.

In fact, 59% of US adults report seeking health information on
the internet; 39% use the internet to determine their diagnosis,
and 53% of theseinter net-based diagnosers use theinformation
found on the internet in discussions with clinicians [4]. It is
well-established that individual s experiencing health conditions
(which can be disruptive, distressing, and stigmatizing) use
internet-based toolsto assist in managing their experiences. For
example, prior work at theintersection of health and information
behavior provides insights into information seeking [5], socid
support exchange [6,7], and how to design for better search
[8-10] or educational experiences [11], including the utility of
internet-based spacesin arange of reproductive health contexts
(eg, infertility [12,13] or pregnancy whilediabetic [14]). Inthis
work, we examine health information behavior (including
seeking, sharing, using, and the impact) as mediated and
facilitated through internet-based spaces and tools in a key
reproductive health context—pregnancy loss—for which such
behavior remains to be explored.

Pregnancy lossis often colloquially referred to as miscarriage.
By pregnancy loss, we mean the unintended loss of a desired
pregnancy at any gestational stage. Pregnancy loss is an
important context for investigating information behavior as it
is distressing, stigmatizing, disruptive, and traumatizing for
many. It challenges people’sidentities as expecting parents and
changesinterpersonal relationshipsbut isgenerally absent from
societal narratives of grief or reproduction [15]. Furthermore,
individuals experiencing pregnancy loss report negative
interactions with medical providers, family, and friends [15].
We dligned our work with that of Layne [16], a feminist
anthropologist, and Anddibi [17], ahuman-computer interaction
(HCI) researcher, who argued that pregnancy loss should be
included in feminist reproductive heath discourse and
pregnancy-rel ated technology design, respectively. Indeed, the
analysis of pregnancy-related mobile apps by Andalibi [17]
illustrates the lack of consideration for pregnancy loss as a
possible outcome of pregnancy in most apps that individuals
with pregnancies use and argues that this reinforces linear,
normative narratives about preghancy and is marginalizing and
harmful. The sociocultural context surrounding pregnancy loss
leaves many without basic information about it, which can
complicate and hinder coping.
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Prior information behavior research concerning stigmatizing
and distressing experiences[2,18,19] has explored the challenges
people face when engaging with authority figures (eg, care
providers) and how they can leverageinternet-based information
to fill needs not met in clinical encounters. Such work provides
insights into the information that specific groups seek [20,21],
how privileged and other communities differ in their use of
information to inform their care [22], and the benefits and
challenges individuals face when finding information on the
internet [12,21,23,24]. With respect to pregnancy loss, prior
work has examined topics such as social support and
self-disclosure at the intersection of pregnancy loss and
technology [25-27], showing how internet-based spaces are
sites for support exchange, sensemaking, and validation or
invalidation [28-30]. A recent study provided insights into
information needs after loss, including general information
about loss, counseling resources, others experiences, and
information from providers [28]. We built on these works to
explore the dimensions of information behavior after pregnancy
lossin relation to existing internet-based spaces, the needsthese
spaces help meet, challenges they pose to individuals enduring
apregnancy loss, and outcomes.

We conducted interviewswith women in the United Stateswho
had recently experienced a pregnancy loss and who used social
media. We reported on 3 themes related to needed information
types, information-related concerns, and information outcomes
as mediated through internet-based spaces and tools. We
interpreted these themes by drawing from conceptions of
information use synthesized by Kari [31]: information search,
knowledge construction, information production, applying
information, and the effects of information. We found two main
categories of information need—evidence-based and
experience-based information—echoing health information
needs research in other contexts [32,33]. Participants main
information concerns were related to their ability to find
information and their ability to assess the credibility of the
information they found. Finally, we found that internet-based
information encounters could lead to not only finding answers
to questions but also learning what questions to ask and
sometimes how to advocate for oneself in clinical encounters
or even consider advocating for oneself as an option.

By examining information behavior in relation to experiencing
personal uncertainty, disruption, stigma, or distress, we can
better understand the ways people go about meeting their
information needs, thus uncovering the challenges and benefits
they facein day-to-day information encounters. Thisknowledge
will (1) allow technologists and researchers to design
technologies that meet people’s information needs in times of
distress and fit into their existing practices with the potential to
positively affect their well-being and (2) improve clinicians
understanding of the pregnancy |oss experience.

It should be noted that we advocate that pregnancy loss is not
just a women’s health topic—individuals not identifying as
women can also experience pregnancy and loss, and these
experiences are important. In this study, athough our
recruitment efforts were not limited to individuals identifying
as women, al participants were women. Therefore, we used
this framing and terminology throughout this paper.
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Related Work

I nformation Behavior

Wilson [1] presented a general model of information behavior
comprising information need, seeking, processing, and use and
consideration of the role that an individual’s environment can
play in their information behavior. The model by Wilson [1]
has become afoundation for researchers exploring information
behavior. However, Wilson [1] only accounts for when one has
a known information need. Erdelez [34] extended the
information behavior theories to encompass the processing of
information that one was not actively seeking, termed
information encountering. This concept alows for the
exploration of the wuse of technologies in an
information-saturated environment [34-36].

Prior scholarships have examined information behavior by
examining information use. Kari [31] conducted a systematic
literature review on information use within the information
studies field and outlined 7 major conceptions that we draw
from in interpreting our findings. In this paper, we explore the
health information behavior of individualswho have experienced
pregnancy loss and seek information on the internet. These
conceptions, proposed by Kari [31], are relevant to our study
of information behavior related to pregnancy loss:

« Information search: the processes of information seeking
and information retrieval

«  Knowledge construction: mental constructs are shaped or
designed to function as a basis of thinking

« Information production: creating an expression of
knowledge, which others can also observe

«  Applying information: information functions as a resource
in some processes

« Effects of information: changes brought about by
information

HCI scholarship’s examination of information behavior has
mainly centered on the concepts of information need [28] and
information search (eg, how social contexts, environments,
specific disabilities, or even mood can influence individuals
information-seeking behavior [8-10,37,38]). In this study, we
recognized the need to go beyond information seeking and
consider information use concepts.

Health I nformation Behavior and I nternet-Based Spaces

Health information behavior encompasses the general model
created by Wilson [1] but with the information component being
health information, which includes how individuals seek
information about their health and health risks and examines
their engagement or disengagement with health information in
connection to information use concepts [31,39]. Health
information seekers, both offline and on the internet, admit a
heavy reliance on medical professionals for information.
Medical professionals are often the first choice; however, the
prevalence of internet-based resources and an optional social
component has madeinternet-based health information seeking
widespread in the United States [40,41]. Marginalized and
stigmatized communities may especially benefit from finding
additional health information, which they can present to their
medical professionalsto counteract language barriers, bias, and
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general dismissal [20,42]. Therefore, these groups are primed
to become innovative information seekers, as they are likely to
turn to and trust outside sources of health information [20-22].
Internet-based spaces can provide sources for information and
support for those who are denied it or who do not sufficiently
trust sources such as medical professionals to consult them
[27,43,44].

Prior research has identified two types of health information:
expertise-based information, which is produced by medical
professionals, and experience-based information, which refers
to information shared based on subjective first-hand health
experiences [32]. People use both evidence-based health
information and experience-based health information found on
internet sites, social networking sites, and blogs [33].
Experience-based information also affects people’'s heath
behaviors [33]. Examining health information behavior may
allow usto better design health information needs.

Previous scholarship has emphasi zed investigating the behavior
of medical professionalsto better design future technology that
can assist in streamlining their processes [45-48]. Noted asearly
as 10 years before this study [49], investigating the context of
health information searching and use by individual sexperiencing
health conditionsis also necessary to design information spaces
on the internet in support of health. There have been
developments in research on consumer health information
behavior, even if not framed using information behavior
theories, with communities such as older adults[50], pregnancy
(excluding loss) [51,52], and HIV information seekers [24].
There remains a need to examine the breadth of health
information topics, depth of health information seeker
communities, and varied behaviors and outcomes once
information is discovered. A context that is in and of itself
important but that can also teach us about other stigmatizing
and marginalized health experiencesis pregnancy 10ss.

Pregnancy, Pregnancy Loss, and | nformation Behavior
in I nternet-Based Spaces

Information behavior scholarship related to coping with
pregnancy loss is scarce, even as scholars examine the
information behavior of individuals with pregnancies. Women
with pregnancies use internet resources to manage pregnancies
[53,54]. Infact, social mediaand other internet-based resources
play an important role in the information needs of expectant
individualsin the United States [53-56].

The information needs of individuals with pregnancies have
been a research focus [57,58], although only with generic
mentions of pregnancy loss, with few exceptions[28]. Similarly,
design research [59,60] in the pregnancy space has largely not
accounted for pregnancy loss. The significance of pregnancy
loss is often minimized and rendered invisible. Gold et al [61]
were among thefirst to examineinternet-based support seeking
of individuals who have experienced pregnancy loss, finding
that internet-based support can provide a safe haven from
in-person stigma and revealing a preference for moderators
within these spaces. This highlights the need to understand
pregnancy loss—related information needs and behavior,
especialy asthereisno uniqueway inwhichlossisexperienced
[28].
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We focus on pregnancy loss to examine how individuals who
are enduring a loss use internet-based spaces to meet their
information needs and identify the challenges and outcomes
they face in this process. We effectively examine information
behavior mediated through internet-based spacesfor individuals
enduring apregnancy loss. Pregnancy loss, inthissense, ismore
broadly situated within both reproductive health and women's
health.

Pregnancy lossis common, occurring in approximately 20% of
the identified pregnancies [62]. It is linked to stigma, mental
health challenges, and shifts in identity and personal
relationships [15]. It isalso difficult to find support because of
the stigma, shame, and guilt attached to it, although it tends to
be traumatizing [63]. Not only is the experience absent from
dominant pregnancy narratives [16], but also grieving such
losses is not socially acceptable, leading to inconsiderate or
unsupportive reactions from others [15]. Research at the
intersection of pregnancy loss and technology has examined
how and why people choose to disclose it on socia media
[26,27,64], how and why others respond to such content [65],
the outcomes of such disclosures[25], pregnancy-related apps
inclusion of pregnancy loss [17], validation seeking on the
internet after aloss [30], and information needs [28]. Kresnye
et al [28] found that forums, Facebook, and blogs are common
internet-based sources after pregnancy loss and that people
needed general loss-related information, counseling resources,
information about others’ experiences, and information from
medical providers. However, they also found challenges such
asdifficulty in locating resources and stigma. We have built on
such work to examine what needs are met by existing
internet-based spaces and what challenges they provide. We
address the following research question: What are
information-related processes (eg, needs, challenges, and
outcomes) for individual s enduring pregnancy losses, and how
are these mediated through internet-based tools?

Methods

Recruitment

We conducted 9 remotein-depth semistructured interviewswith
individua swho had experienced pregnancy lossor losseswithin
the past 2 years (to facilitate recall and similar social media
landscape). Interviews averaged 92 (range: 80-104) minutes.
In this study, pregnancy loss was defined as the unintentional
loss of a pregnancy at any gestational stage. Research has
suggested that the gestational stage of lossis not acausal factor
in the severity of grief and coping experience [66]; therefore,
we did not screen participants based on the | oss stage. We used
ascreening survey to purposefully [67] sample participantswho
varied in experience, demographics, and technology use to the
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extent possible. The screening survey was shared on the lead
researcher’s social mediaaccounts and, from there, beyond their
network. This choice was informed by prior work [68-70] that
used social mediafor reaching hard to reach populations. This
wasalso appropriate asacriterion for inclusion was social media
use. We do not know how many times the link was shared or
who shared it. We did not ask participants to share the study
call with those who may be eligible to participate.

Ethics Approval

This study was approved by the University of Michigan
Ingtitutional Review Board (HUM00156077).

Screening Survey

To qualify, respondents had to meet the following requirements:
live in the United States, have experienced a pregnancy loss
within the past 2 years, be a social media user, and be aged at
least 18 years. Only respondents who met these criteria went
on to the next stage of the screening survey, which included
guestions about the general use of internet-based platforms,
internet-based platforms used in connection to pregnancy |oss,
needs after alossto assist in processing, the month and year of
the most recent pregnancy oss, age, self-description of gender,
race, ethnicity, statuswithinthe LGBTQ (lesbian, gay, bisexual,
transgender, and queer or questioning) community,
self-description of whether they had children, relationship status,
education level, household income, primary religion, and
residence in an urban area (>50,000 residents) or rural areas
(<50,000). We asked respondents to self-describe whether they
had children or not (and how many) as this can be an
emotionally charged question for those who have experienced
pregnancy losses and to allow for diverse ideological views on
the matter.

The screening survey received 49 responses. After survey
completion, the lead researcher contacted respondents with an
internet-based consent form, additional study information (eg,
tools and devices they would need access to during the
interview), and scheduling options. A total of 9 people
completed this process and were included in the study.
Participant agesranged from 31 to 42 years. Of the 9 individuals,
8 identified as Caucasian or White and 1 as Black American; 5
identified as having children, 2 stated that they had none, and
2 chose not to answer. All identified as women, and all had
some college education, with most having an advanced degree.
Most were married, and one of the individuals identified as
single. Of the 9 individuals, 1 identified as LGBTQ and 8 as
heterosexual and cisgender. Of the 9 individuals, 1 made <US
$50,000; the rest had an income of 2US $75,000. Most lived in
urban areas, and one of the individuals lived in a rural area.
Table 1 presents the participants’ information.
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Table 1. Participant information.
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Characteristics  Participant ID
P1 P2 P3 P4 P5 P6 P7 P8 P9
Age (years) 31 34 a2 32 37 30 39 31 37
Gender® Female Female Female Female Female Female Female Female Female
Race® Caucasian Caucasian White Caucasian Caucasian Black White White White
Ethnicity? White Adopted Ashkenazi  Jewish White Black White White White
Jewish American
LGBTQP No No No No No Yes No No No
Children® Noanswer 2 1 0 1 Noanswer 1 1 0
Relationship Married Married Married Married Single Married Married Married Married
status
Education Graduate Graduate College College Some col- Graduate Graduate  Graduate College
degree degree lege degree degree degree
Income (US$) 275,000 275,000 275,000 275,000 30,000- >75,000 >75,000 >75,000 >75,000
49,999
Religion Christian Catholic Jewish Jewish Catholic Atheist Agnostic  Nothing Atheist
Rura or urban  Urban Urban Urban Rura Urban Urban Urban Urban Urban
Technology FB® Fsgd,  FB.FSG, FB, FSG, FB, IG, FB, FSG, FB,1G, TW, FB,FSG, FB,IG,and FB,FSG,
USes 1GE and fer- _IG, andfertil- IG, and TWwf Snapchat, I1G, TW and andpregnan- IG,_T_W, infertility or |G, preg-
tili ’ track ity or preg- pregnancy fertility or cy apps fertility pregnancy nancy
u Ity track- nancy apps apps, andfo-  pregnancy apps, and  apps apps, and
Ing apps rums apps forums forums

3Responses to questions about gender, race, ethnicity, and having children were open ended to provide flexibility for self-descriptions. For others, we

used predefined choices with an option to self-describe.

bLGBTQ: lesbian, gay, bisexual, transgender, and queer or questioning.
°FB: Facebook.

9FSG: Facebook support groups.

€ G: Instagram.

FTw: Twitter.

Interview Overview

Participants chose their preferred remote tool (eg, Skype or
Google Meet) as long as it alowed viewing our screen when
shared (required for a portion of the study that was not used in
this paper). To preserve participants’ privacy and facilitate their
comfort, only audio was recorded.

Interview Guide Overview

First, participants were asked about their life when they found
out they were pregnant and what followed. Next, participants
were invited to 3 illustration tasks, with their choice of words
or drawing on paper, their general social media use, and their
technology use during pregnancy and in relation to pregnancy
loss, respectively. After eachillustration, participantswere asked
to photograph their work and send it (viaemail and text) to the
interviewer during the call. They were then asked to provide
detailed verbal descriptions of their submissions. Visual
elicitation methods often help participants articulate mental
models associated with sensitive topics, facilitating flexibility
and reflection [71-73]. Studies on pregnancy support networks
[74] have used similar methods. We emphasized that only they
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needed to understand their submission and that we would ask
them to explain it to us later.

Next, we focused on understanding participants needs for
coping and support after lossand how these needswere or were
not met, including through the use of technology. Finaly,
participants used paper and pens to outline an ideal support
system and then shared and explained these to us, as in the
aforementioned activities. Here, we focus only on the results
of information behavior.

Analysis

We recorded the audio during interviews and transcribed them
for analysis. We conducted a qualitative analysis using open
coding, followed by axial coding [75]. That is, we did not base
our analysis on pre-existing codes asit was important to center
participants’ voices and pregnancy loss.

Guided by our research question, the first author (who also
conducted the interviews) developed initial codes by open
coding 3interviews. They iterated these codes and refined them
using memoing in the process. Then, ateam member trained in
gualitative analysis was given the data and codes who met with
the first author to discuss the definitions. The team member
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spent several weeks familiarizing themselves with all data and
codes, discussing them weekly with the first author. After
gaining a reasonable understanding, the team member
independently applied the codesto the same 3 interviews coded
by thefirst author. They created no new codes, despite keeping
an eye out for new observations. The first author and the team
member discussed any divergence in the coding of these 3
interviews to ensure mutual understanding. Then, the team
member coded the rest of the data, discussing the interviews
and code applications with the first author weekly. The first
author then assessed the codes and excerpts to ensure
consistency and grouped codes into larger categories. For
example, codes for various information needs were grouped
under the umbrella of information needs. The authors then
refined the observed themes and discussed them in relation to
the Kari [31] framework; in other words, we did not set out to
use the Kari [31] framework in our study as we did not know
what would be important to participants; we collected the data,
analyzed them, and consulted thework by Kari [31] to interpret
and organize our resulting themes. In this paper, we report
themesrel ated to our research question, focusing on information
behavior.

Results

Overview

We report on our findings in three main themes related to the
participants’ information behavior: (1) needed information type,
(2) information-related concerns, and (3) information outcomes.
In interpreting these themes, we draw connections to the five
information use conceptions conceived by Kari [31], presented
in the Information Behavior section: knowledge construction,
information search, applying information, information
production, and effects of information. We describe how these
concepts illuminate participants' use of internet-based spaces
(ie, forums, pregnancy apps, search engines, and Facebook
groups) for information related to pregnancy loss and coping,
grieving, and sense making.

Knowledge Construction and Needed I nformation
Types

Overview

An unmet need to gain knowledge motivated participants to
turn to internet-based spaces to seek information. Individuals
who arelikely to face discrimination or stigmatization in health
care settings often turn to other sources of information [2,3].
Our findings suggest that the main types of information
participants sought fell within these categories: (1) science and
evidence-based information about pregnancy loss, including
information about the individual with pregnancy and their
partner, and (2) experience-based information, including
information about pregnancy-related medical conditions and
others experiences with pregnancy loss. According to the
concept of knowledge construction by Kari [31], individuals
turn to information seeking (ie, information search) to resolve
unknown or unsure knowledge and enter the process of
developing new knowledge, ideas, and beliefs.
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Information sources for these needs were others' stories and
experiences (experience-based) and scientifically oriented
information (evidence-based), the categories in which
knowledge construction [31] occurred. Notably, P9 said, “First
and foremost | would say, | needed...information and...to hear
other people's stories.”

Similarly, 2 broad types of information paths were identified;
P8 noted the following:

S0 then there's the two paths...on the one side was
that the evidence based in...things that were actually
true like journal article or something that had
qualitative and quantitative research...and that, in
someways, that led to this down arrow of information,
which...was helpful...at times. But then after you
become a datistic like losing two...sometimes the
research doesn’t mean as much anymore because you
realize that you can be a two percent....

P8 continued by stating the following:

But then on the other side was the real experiences
and that’s what | would find through some of those
forums...that in some ways it didn’t lead to that
evidence-based information, but it led to in some ways
validation.

Other people and academic, evidence-based information were
important for P8's experience and were complementary. In fact,
many differentiated between medical, evidence-based
information, and other types. For example, P7 noted adistinction
between the 2 information sources:

And | think..the practical information doesn’t
necessarily have to be medically informed. Having
towels under you when you sleep doesn’t need to be
medically informed.

This speaks to information that one would need that is not
necessarily sourced from amedical professional but is till key.
In what follows, we delve deeper into the types of information
that participants sought on the internet.

Science- and Evidence-Based | nformation Needs

Participants often felt that medical professionals did not
adequately meet their information needs:

I think, if it were to happen to me again, | would
wanna talk to my OB at length, like, “ Why is it that
some people do it, some people don’'t?” ...stuff like
that, being able to know specifically related to
medical procedures, under what circumstances should
one have a D& C? What are the implications of it?
‘Cause I've heard that there's some negative side
effects. [P7]

P7 had questions not answered by her provider about dilation
and curettage. She turned to internet-based spaces such as
support groups, forums, and search engines.

Medical information needs were also informed by the gap
between the participants’ needs and their level of trust in their
medical care provider. Combined with the relationship aspect
is a hesitancy and inability to reach out to their medical care
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provider when concerns may be viewed as trivia but are
nonetheless crucial to participants experiences. Seeking
evidence-based information via Google and other internet-based
resources such as online support groups and forums was a way
of complementing the information received from medical
professionals.

P1 spoke of therolethat her provider could have played to meet
her information needs but did not:

I think that would have done wonders. Having my
doctor able to answer all the little insane questions
| would have all the time because when you'refeeling
thingsthat you' re not used to feeling...I automatically
thought something was wrong...Like oh, this is
happening to my body, let me Google it because |
can't just call my doctor every five minutes. So,
having access to a healthcare provider that doesn't
mind you badgering them.

Obtaining knowledge about | oss before both pregnancy and loss
was aso important. A lack of such information increased
confusion and difficulty when the loss occurred. Aswe seein
P5’'sremarks, being kept inthe dark by medical providersabout
the risks for and signs of pregnancy loss prompted her to seek
information and others’ stories via Google:

When | went into the first pregnancy, | was very
oblivious to a lot of stuff...I wish | would have had
the knowledge, either from the group or by reading,
researching, looking things up...I just assumed
everything’sgreat, you're pregnant...my doctor pretty
much kept me in the dark about it. He would just,
“ Okay. Everything's fine. Everything's fine” When,
in reality, it wasn't. | had to learn that the second
time around from other people.

For her first pregnancy, P5 trusted that her health care provider
had shared the needed knowledge and that trust contributed to
P5 not looking for outside information. However, after
experiencing thefirst pregnancy loss, P5 blamed herself for not
independently seeking evidence-based information. P5 had
unmet medical information needs, which were only learned
after her experience with pregnancy loss. P5 expressed how
much she would have benefited from the missing knowledge
in coping with the first pregnancy loss. These accounts align
with the finding by Kresnye et al [28] that individuals tend to
attempt to find information after aloss occurs, not before it.

Some participants also noted an unmet need for information
from their partners. This could take the form of resources for
conveying the information they received from a medical
provider to their partners and specific signsapartner could look
out for.

P6 said the following:

I think, also information to help the partners. Cause
like, I would go to my husband...but he didn’t have
any more information than | did. And...we're both
highly educated...But...all the information we had,
didn’t really prep usfor...under standing miscarriage.
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P2 discovered that internet-based groups could help fill that
need:

It was also nice for my husband because...| don’t do

a very good job of explaining my physical. | tend to

write everything off. I'm like “ I'm fine” ...And so it

was nice for him to be able to read what | was

physically going through since | wasjust saying | was

fine. And it was helpful because then when he did

read it, he would say “ Sop doing the dishes. Go sit

down” “Don't make dinner, I'm going to pick

something up tonight”
These quotes showed that P6 would appreciate guidance from
medical professionals for partners of individuals navigating
preghancy loss, whereas P2 found guidance on how to express
the toll of pregnancy loss to her husband and gain the support
she needed from him. While some parti ci pants viewed that they
experienced the loss together with their partner, the partner
could not always be helpful partially because of lack of
information. Partners can be caregivers and supporters in
pregnancy journeys|76], and we suggest that future work should
further consider partners experiencing losses as part of those
journeys.

The turn to internet-based spaces for knowledge construction
often stemmed from the unavailability of information from
health care providers, whether because of participants’ hesitancy
totrust health care practitioners or the health care practitioners’
unwillingness to provide it. What Kari [31] refers to as
knowledge construction is the processing of information to
devel op new knowledge or validate unsure knowl edge. Science-
and evidence-based information related to pregnancy loss was
an unmet need high in priority to participants, but so was
practical information from others' experiences. In the next
section, we address the importance of the latter information
type in internet-based spaces and the comfort offered by such
knowledge.

Experience-Based I nformation Needs

A need for medically related information, which may be
considered more reliable when the provider has first-hand
experience or shared cultural views and identities, related to
specific medical conditions or physical experiences connected
to pregnancy loss. This information, sought in spaces such as
blogs or internet-based support groups, was helpful, as these
concerns may have been thought of as trivial by health care
providers.

P3 described a need that may not easily be met by medical
professionals:

But | feel like a lot of my issues..are kind of
cultural...and that being able to speak about themin
a group that’s more culturally similar...like Jewish
rituals, superdtitions...being able to have other
people's input and guidance and what worked for
them would have been nice.

P3 wanted to find information sources who understood her
cultural beliefsand had insight into dealing with pregnancy loss
asaJewish person. Determining whether amedical professional
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could provide thisinsight may not be possible, so sheturned to
digital spaces.

Similarly, P6 emphasized the importance of receiving
information from individualswho share similarities, particularly
when one is a part of a group that can often receive less than
the standard of care from medical professionals.

WEI|...there's been a series of studies...about how, oh
black women are nearly four times more likely to die
giving birth..more likely to be denied pain
medication...their babiesare morelikely to die before
the age of one. So that's something | think about as
aresearcher. Like the gap between logistics, because
all of those are just the outcomes of logistic
models...you have to understand that statistics are
not a good way to tell the story. So, | started just
paying attention moreto women, black women telling
their stories. And...anecdotes aren’'t data. But those
stories do matter.... [P6]

P3 and P6 turned to internet-based spaces in search of
information that they deemed critical to their specific
experiences of pregnancy loss based on culture, race, medical
beliefs, and medical statitics. Individualswho have experienced
pregnancy loss may not have access to medical professionals
who can provide information that speak specifically to such
cultura or racial issues.

Often, medical information could originate from social tieswith
relevant personal experiences (as described above) or
professional expertise. For example, P2 mentioned needing
dietary information after her loss, which afamily member who
had a relevant scientific background was able to provide:

My kid's godfather...studies gut bacteria and he was
like" WeIl here are somethingsthat can actually help
with...absorption of nutrients” And so that wasreally
helpful. If I'm taking all these supplements, then |
want to know how I’ m actually absorbing them.

These examplesillustrate participants needsto find information
not only about pregnancy loss broadly but also about the variety
of relevant conditions that may not be shared across all
individual s experiencing pregnancy losses.

Participants also reflected on the need to know the basics of
pregnancy loss symptoms, what to physically expect, and how
to practically prepare:

I wish a girlfriend would have been like, hey, you
should lay down a bunch of towel sin the bed because
the second day is worse...it would have been very
useful...But people don’t tell you this...Little tiny
practical tips...Nobody would hurt from...sleeping on
towels. [P7]
In addition to information aligned with one's experience,
condition, and identity and culture, participants noted that
information from otherswho had experienced | osses could al so
be practical.

Another example included not only looking for symptoms of
loss but also gaining basic information on the stages of

pregnancy:
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Basically Glow was not only a way for you to track
your symptoms of your cycle...Do you have your
cervical discharge?, and any kind of other symptoms
that you have and if you've gotten a positive OPK.
The forums are also helpful because | didn’t know a
lot at the time. | didn’t know that it takes 6-12 days
for an egg to implant and 2-3 days...to get a positive
after that. [P4]

This basic information on the symptoms of loss and pregnancy
stages may be overlooked by medical professionals as obvious
or trivial, which makes internet-based groups an avenue for
education. Furthermore, we see that some information needs
after a loss tend to be about future pregnancies, which are
necessarily positioned within one's pregnancy history, including
theloss.

A combination of evidence-based, identity and culture-aligned,
and practical information from otherswho have experience with
pregnancy |oss made up most of theinformation that participants
sought or needed. However, participants also noted finding
information that they would have preferred from their
evidence-based sources that were not readily available. For
example, some were able to find information on forums that
were not available through Google searches (ie, deleted by clinic
businesses) and may not be readily shared by hedth care
professionals. For instance, P7 shared the following:

Those forums were super-duper useful. And...that
information wouldn't be out there at Google, because
these fertility clinics...don’t want people to actually
know how much these things cost. And...They clean
the web of reviews and stuff, because it's a business.

In this section, we described the information needs that health
care providers were either unwilling or unable to meet and the
sources that participants, in turn, used to construct knowledge.
Our analysis highlights two main overarching types of
information that participants sought: (1) science- and
evidence-based information about pregnancy loss, including
information about the pregnant individual’s partner, and (2)
experience-based information, including information about
pregnancy-related medical conditions and others’ experiences
with pregnancy loss, especially those aligned with one’'sculture
and identity. Participants were able to address many of these
information needsin internet-based spaces but would appreciate
and benefit from health care providers' input regarding the
credibility of medically related information and their assistance
in conveying their knowledge to partners. The next section
covers specific concerns that participants expressed related to
pregnancy loss—related information encountersin internet-based
spaces.

Information-Related Concernsin I nfor mation Search

Overview

Our findings suggested two main concerns in information
encounters. (1) being able to find information and (2)
determining the credibility of information. These are aligned
with the information search concept of Kari [31], as the ability
to useinformation or information resourcesisdirectly connected
to the feasibility of searching for and accessing information,
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which makes these concerns important for designing
internet-based spaces. Persistence (ie, “the extent to which a
platform affords the continued availability of content over time”
[77]) and searchability (ie, the extent to which aplatform affords
users the ability to search for content using search terms)
together afforded timely access to information.

Challenge 1: Ability to Find I nformation Shaped by
Persistence and Searchability

Persistence and searchability often went hand in hand. Easy
access to and almost real-time return on information was
important. Posting a question on an online forum or support
group and waiting for responses was not an appropriate method
to meet some needs.

For example, P7 used search enginesto quickly find information
from old forum posts:

For me at that stage, googling for info went infinitely
tothetop...l didn't necessarily wannatalk to a human
about what | was experiencing...l didn’t wanna wait
for a human to respond. | wanted in that minute to
be like, “How much blood loss is too much? When
should | call my doctor?” | need thisimmediately.

Participants appreciated the ability to search for information on
the internet, find it quickly, and be able to access it without
posting about their own experiences, which can be difficult
during moments of distress. The benefit of finding and reading
available posts and answers rather than posting oneself is seen
in P1's response:

I had lots of questions. The cool thing about the
Facebook group is not only do you have everything
that people are posting right now, but you can go to
the top and you can typein a specific thing. And then
all the posts that have to do with that come up.

P7 described the importance of the interfaces in supporting
search, evidence-based information, and archived information:

Medically informed information with citations...in
terms of the actual interface it hasto be super-duper
searchable, with a very good search. That's one of
the downsides to app-based stuff is that you can’t go
into the Ovia pregnancy app for example, and search
12 weeks or something...Also...making sure that it's
archived, sothat...| can see here's something someone
posted three years ago that was similar to my
situation, so | don't have to wait for answers in the
moment...therewas quite a while that the searchability
of Facebook was really poor, especially on
mobile...that’s really unfortunate.

Participants found value in archived information, collective
experiences, and searchability. Being ableto search for relevant
information required an effective search functionality and
permanent storage that allowed participants to draw from the
vast amount of experience-based and evidence-based
information shared over time. I nternet-based spaces can provide
swift access, in contrast to contacting, scheduling an
appointment, and then conversing with health care providers.
If an internet-based space maintains truly usable search
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functionality and stores information in a persistent manner, it
can bearesourcefor information needed at particular moments.
As seen in P7's comment on the difficulties of searching in
apps, when persistence and searchability are not maintained,
information seekers turn to other spaces to meet their
information needs.

Challenge 2: Determining I nformation Credibility

Facing misinformation or information perceived asless credible
or difficult to assess was another challenge. Participants often
turned to internet-based forums for information about specific
conditionsrelated to loss. There, they encountered the challenge
of assessing what information was credible and what was not.

P1 described this problem as follows:

As far as Baby Center, | used that a ton right after
the ectopic pregnancy because | didn’t know who else
to ask...I found a lot of helpful things...but...you also
find things like things that don't seem to be
helpful...oh, | heard my neighbor’sfriend’ssister had
thisresponse. Like well, isit that really...fact?

As another example, P4 said, “[That was] really helpful in
getting educated, but there’salso alot of garbagein there, which
| found out once | moved over to the Ava group.” Although P4
was able to gain some useful information in a Facebook group,
she also found misinformation, which became apparent to her
once she moved to a space that she thought included less
misinformation.

The amount of misinformation led someto |leaveinternet-based
forums altogether: “I did look at the forum but they drove me
nuts and | stopped looking a them. They're a lot of
misinformation...” [P6]. Thisis problematic as people cometo
these spaces to find information and social support; leaving
meansthat they will not be ableto access other types of support
either. Ideally, people who join these spaces would stay for
sometime, both to find support and information for themselves
and contribute to support others.

Participants found it difficult to find medically approved
information about pregnancy lossin general pregnancy forums.
This was particularly challenging and a cause for confusion
because of advice that was contested. To this point, P7 said the
following:

But medically informed information that...I could
trust...is hard to find in general forums. Those
infertility forums are pretty exceptional in how
knowl edgeabl e those people are about medical stuff,
but in general pregnancy forums, people are dumb
as rocks.

When participants sought information on Google or forums,
they noticed a preval ence of what they considered nonscientific
information. P3 reflected on a way of assessing the credibility
of evidence-based information shared in digital spaces:

| could imagine, in a way, an information center,
where it's not so much about feelings but the
guestions are more fact-based and the discussion is
morefact-based. | guessyou can't really have medical
advice becauseit’salways lawsuits. But where people
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are encouraged to give answers that are fact-based,
like studies and what they read.

Finding credible information that one can trust could have
helped P7 and P3 make sense of their experiences, plan for the
next steps, and regain control that was lost through the loss
experience.

A main motivator for turning to internet-based spaces was a
need to gain knowledge quickly; however, that benefit can be
negated when one is unable to determine the credibility of
information, when theinformation is deemed to be not credible,
or when digital spaces do not afford effective searching. In the
next section, we address the outcomes of looking for and finding
information on pregnancy loss in internet-based spaces.

Information Outcomes: Applying Information,
Information Production, and Effects of | nformation

Overview

Accessing information in internet-based spaces hasimplications
for participants future behaviors. We found that after new
knowledge construction, participants (1) used information to
advocate for themselveswith medical professionalsand (2) had
their concerns and ideas validated. These outcomes align with
the following information use conceptsidentified by Kari [31]:
applying information, which occurs when one uses new
knowledge, such asraising concernsto amedical professional;
information production, which involvesusing learned knowledge
to produce information for others, such aswriting a post on an
internet-based space; and the effects of information, where the
information influences one's future choices. In these
internet-based information spaces, participants devel oped tools
for clinical encounters, such as learning what to ask and how
to advocate for themsel ves. Newly obtained knowledge can also
provide insights into options that are not presented or even
discouraged by health care providers, in turn influencing one's
decisions.

Applying Information: Learning What to Ask

For some, internet-based spaces were places where parti cipants
learned what questions to ask. P9 said the following:

It'sonly with finding an online community that | also
found the language | needed to ask, should we be
doing thefollowing things? Should we be considering
thiskind of doctor? This kind of testing?

Thisisimportant, as the stigma surrounding loss contributes to
less discourse and education about the topic [26,63].

Learning without asking was also a benefit, described by P5 as
follows:

At the beginning of my pregnancy, there was a lot of
warning signs that | wasn't aware of: the heartbeat
was low, | had low progesterone. There's so many
different thingsthat | didn’t pick up on, becausel just
wasn't aware. And being part of this group...helped
me become aware, because these women had similar
stories.
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Thisis noteworthy, as lurking is often associated with negative
connotations [ 78]; however, we suggest that it can serve as an
effective learning strategy.

Overdll, internet-based spaces and tools not only provided
answers but al so inspired participants with questions they could
ask health care providers. Knowing what to ask and what to
look for can make an individual more informed and lead to
changed behavior. Participants expressed that they had used or
would use knowledge found in digital spaces to obtain the
needed information in conversationswith medical professionals
and prepare an outline of warning signsto try to avoid afuture
pregnancy loss; these examples align with the Kari [31] concept
of applying information.

Information Production and Effects of | nformation:
Changed Behavior

I nternet-based spaces al so become spacesfor sharing one’'sown
experienceto inform others. P3 used an internet-based space to
share information that she thought was needed and unavailable
from other sources:

The other thing I'll post about is with my third
miscarriage, | had the choice of getting...a different
procedure...that most women...don't realize is an
option...So that’s kind of my soapbox...I" |l often post
about it...if | feel like | can offer relevant, helpful
information.

In this case, P3 produced information to help others advocate
for themselves by contributing experience-based information
that she knew would otherwise be unavailable to others. This
is an example of the information production concept of
information use by Kari [31].

Another example is found in P2's choice to remain in an
infertility group as a source of information for others:

| debated...whether or not to stay, but | feel like if
anyone was going through what | went through, it
took so long for my doctors to diagnose the problem
that...I'd want to help somebody, because it was a
simple blood test that nobody bothered to run for a
year.

P2's role in the infertility group changed from information
seeker to information producer, a source of experience-based
information.

As noted in earlier sections, internet-based spaces such as
Facebook groups or forums fill an informational gap that can
occur when health care professionals are not available or refuse
to meet information needs and when other internet-based
resources (eg, Google) are unavailable or inaccessible (eg,
information related to fertility clinics deleted from Google by
clinic businesses). Here, we see how the knowledge gained in
these spaces can lead to more informed decisions. As an
example, P9 shared a story about finding instructions about in
vitro fertilization injections, which led to behavior change; this
content comprised questions that she did not get answers to
from her provider but instead from other patients, including
how to advocate for herself with her provider:
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But in that group...especially once we started
IVF...peopl e share tips about how to make injections
less painful, how to get the right angle...I know it can
sound...ill-advised to get medical advice from people
who aren’'t doctors, but a lot of the advice is more
about how to advocate for yourself as a
patient...something that | have learned almost
exclusively through being in these groups.

P5 offered another example of learning to advocate for oneself:

| had to be put on progesterone and | had to advocate
for myself with my doctor...to put me on whatever
progesterone they could...to maintain this pregnancy,
which | carried to full term..That was, again,
something | learned from the women in those
groups...You definitely want to be your own advocate,
and self-advocate for yourself...

The above examples align with the concept of effects of
information by Kari [31], where the information participants
found in these internet-based spaces influenced their future
choices, including how to navigate advocacy with a physician.

Discussion

Principal Findings

Our findings highlighted the following three novel themes
associated with information behavior after pregnancy loss as
mediated through internet-based spaces: (1) needed information
type, (2) information-related concerns, and (3) information
outcomes. These findings are significant as a first step in
designing internet-based spaces to account for pregnancy loss
information behavior. We found that participants shrank the
knowledge gap regarding what to ask by learning what
information othersfound worth knowing. They bridged language
barriers by using information from internet-based spaces to
supplement suggestions from medical providers, and thebarriers
of social stigma, cultural taboo, and lack of social and economic
capital were to some extent offset by participants’ ability to
advocate for themselves, stemming from the confidence gained
from interactions in internet-based spaces.

We showed how internet-based information spaceshelp alleviate
some information gaps for individual s experiencing pregnancy
losses and supplement information gained in clinical encounters.
Nevertheless, digital health resources pose their own obstacles:
people need to be able to find the information, understand and
determine its credibility, and know how to useit. In addition,
primary barriers to heath care for women from stigmatized
groups include knowledge gaps such as not knowing where to
find information and what resources are available or what
information to ask for, and a lack of understanding between
patients and providers[79], which we also saw examples of in
the case of pregnancy loss.

Information Behavior, Health, Pregnancy, and
Pregnancy L osson the Internet

In our dedication to fully engage with information theories
beyond search and need, we outlined our analysisin connection
with the information use concepts by Kari [31]; however, our
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participants responses also related to other information models.
The Wilson [1] model remains relevant, as seen in participant
responses first in their expression of unmet information needs
(ie, information types), which led to information seeking on the
internet, and in their insight into how the environment in which
they sought information can influence their behavior (ie,
information-related concerns), and finally in how they used
information (ie, information outcomes). However, participants
often learned what questions they should ask related to
pregnancy loss in these internet-based spaces, which isaform
of information encountering [34]. The internet, as an
information-rich environment, is a source for both active
information seeking and information encountering, which can
occur through browsing or as a part of active seeking.

Pregnancy loss—related information seekers were similar to
other health information seekers[40,41] in sharing high regard
for information from medical professionals but needing
additional information aswell. Medical professionalsare unable
to meet certain personal needsthat only knowledge gained from
lived experiences can provide [80,81]. The main typesof health
information sought in prior literature in other health contexts
[32,33] dignwith our participants’ expressed need for evidence-
and experience-based information. Participants did not expect
peersto act as pseudo—medical professionals providing medical
expertise or interpreting medical advice but instead to offer
suggestions on topics such as how to improve communication
with clinicians or insight into experiences with arecommended
treatment or procedure [80,81]. We note that in contrast to the
documented lack of trust between individual s who are socially
marginalized or stigmatized and heath care providers
[12,14,15], participants expressed trust in medical professionals,
their concerns centered on not receiving enough information
on this particular topic and possibly not knowing how to broach
it with medical professionals. Nevertheless, this expression of
trust in medical professionals could be because of our sample
limitations as most participants were White and of higher
Socioeconomic status.

Even so, we extend the scholarship on pregnancy-related
information behavior. Participants expressed a desire for
information on pregnancy loss early on in the pregnancy to
prepare for the possibility of complications arising, which
resonates with earlier research demonstrating that individuals
with pregnancies begin their search for information at the outset
of the process [53]; however, research on information needs
after pregnancy loss suggests that most seek this information
after theloss, not before it [28]. Similar to prior research on the
information-seeking (not accounting for loss) [53,82] of
individuals with pregnancies, participants in our study showed
a propensity for changing behavior in response to the
information they discovered on internet-based spaces.
Participants al so demonstrated atendency to usethisinformation
to advocate for themselves in clinical encounters, which has
not been heavily reported on in expectant parents whose
pregnancies do not lead to aloss [54].

Some barriers for participants were similar to those faced by
other pregnancy-related information seekers. not having
instruction on or assistancein conveying information to apartner
and lacking targeted information for individual experiences
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[76]. Gold et al [61] were one of the first to examine support
seeking for pregnancy loss on theinternet; our findingsreiterate
theimportant rol e that internet-based support and resources can
play. Participantsin the study by Gold et al [61] al so expressed
a need for additional evidence-based information, feeling
validated in internet-based spaces, appreciating the ready
information access that internet-based spaces can provide, and
the value of seeing others move on after pregnancy loss or
related medical issues. However, Gold et a [61] focused on the
benefits of these internet-based spaces and did not address the
barriersto acquiring pregnancy loss—related information or their
associated outcomes. Our findings on others’ experiences and
medical providers as sources of information also resonate with
the study by Kresnye et a [28]. Although Kresnye et a [28]
explored challenges in accessing information, such aslocating
resources and self-blame, we identified other challenges with
respect to accessing, understanding, and applying information
related to the technical features required for effective search
and assessing information credibility.

We discuss internet-based health literacy concerns and
considerations for design in the following section.
Pregnancy-rel ated apps generally do not account for pregnancy
loss [17], including information behavior—related needs. We
suggest that future pregnancy-related and pregnancy loss—related
information spaces should address the needs and challenges
that we identify herein [28].

Designing for Assessability, Sear chability, and
Per sistence

Overview

Animportant aspect of theinternet-based health literacy process
is assessing data quality within an information environment to
determine its usefulness [83,84]. Our participants described
internet-based health literacy and data quality as concerns in
connection to credibility challenges when seeking information.

The themes we identified resonated with the need to design for
populations based on their specific information needs and
barriers to meeting those needs, as emphasized in current
scholarship on health information behavior in internet-based
spaces. Individuals who have experienced pregnancy loss have
information needs that, although specific to them, also share
the concerns over determining credibility with others [21,85].
Our themes also resonated with current HCI literature on the
needs of patients managing chronic disease in internet-based
health and support groups [80,81], including consideration of
the user as a whole, personal and clinical information, clear
organi zation and the ability to search archived information, and
safeguards against misinformation. The remainder of thissection
addresses these concerns.

Designing for Assessability

Our findings speak to the need to extend the assessable design
framework [86] to the internet-based health context. Designing
for assessability was first introduced by Forte et al [86], fusing
information literacy concepts in various disciplines toward
developing a framework for the assessable design of

participatory information sources (eg, Wikipedia, forums, and
support groups). The authors established two concepts critical
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for assessability by reviewing the information credibility
literature: (1) information provenance, concerned with
determining whereinformation comesfrom, and (2) information
stewardship, which refers to how an information space is
maintained [86]. Assessable designs should facilitate the
understanding of how the information in internet-based
participatory environments is produced, how an environment
is sustained, and how to contribute to the space [86]. In fact,
prior research investigating the processes individuals use to
determine credibility found that users are likely to refer to the
source; sources are deemed more credible if the poster is a
professional expert or an expert according to community status
or past engagement [87-89].

Applying the assessable design framework to our results,
internet-based spaces could provide users with affordances that
allow them to identify and assess information sources and
contributors and their credibility; for example, internet-based
groups may consider adding identity tags to content producers
that would enable others to assess their contributions. These
recommendations resonate with prior suggestions for formal
patient—provider internet-based spacesfor patientswith chronic
diseases [80,81]; our findings extend these design needs into
informal digital spacesand beyond chronic disease management
to individuals managing experiences such as pregnancy 10ss
that can be acute or chronic.

Participants expressed the need for information in two
categories: others' stories and experiences (experience-based)
and scientifically oriented information (evidence-based).
Individuals want to know that their information source is a
knowledgeable expert, whether because of training or lived
experience. Therefore, designing for the clear identification of
the source can assist users in determining the credibility and
usefulness of theinformation, as people are morelikely to adjust
their attitudes or behaviors in response to a message from
someone deemed an expert [89]. These design directions could
assist in users' effectiveness and confidence in doing what we
found they already try to do: advocate for themselves with
medical professionals.

Although identity attributes should be devel oped together with
relevant stakeholders in future work, examples could include
determining whether a person has relevant professional
expertise. Encouraging or enforcing the citation of sources for
the information shared in internet-based spaces as part of the
community guidelines is another consideration; individuals
could be prompted to add references to the content they share
S0 that others can assess those sources and the information’s
credibility.

Similar to Forte et a [86], internet-based spaces could also
provide users with aggregate information (eg, through simple
visualizations) that show what sources contributors draw from.
For example, one may go to a Facebook pregnancy loss group
and see that 70% of posts link to outside sources, and out of
those, 30% are academic peer-reviewed articles about pregnancy
loss. Thiswould likely provide the user with an assessment of
the group as a whole. We advocate for including assessability
in design considerations.
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Designing for Searchability and Persistence

Our analysis led to identifying searchability and persistence as
desired affordances for participants. For example, some
participants shared successful experiences with a Facebook
group’s search feature and less successful experiences with
some pregnancy-related apps and forums. The point hereis not
to compare platforms (which requires other methods and is an
areafor futurework) but to learn from participants’ experiences.
Our findings show that people experiencing pregnancy loss
need both evidence-based and experience-based information.
There is a wide range of adjacent medical conditions (eg,
polycystic ovary syndrome) that shape peopl€'sloss experiences,
finding information about those conditions was also important
to participants. Taken together, future designs could experiment
with featuresthat allow peopleto tag the content they contribute
as evidence-based or experience-based or with adjacent health
condition labels to streamline searching for others. Although
this needs further exploration, this design application would
likely be well-suited for an integrated patient—provider
application, as described in the study by Huh et a [81], where
peers can share and discuss content with one another and consult
amedical professiona as needed. A possible added benefit of
such a design could be the ability for the expert medical
professional to shareinsightswithout compromising peer-to-peer
sharing, which was an issue observed by Huh et a [81].

Such an approach could also be used to provide aggregate
information about what experiences and information types are
represented within an internet-based space (eg, 79%
experience-based). This design approach could be combined
with the approach suggested by Huh et a [81], which calls for
designing systems that can suggest prior threads relevant to a
user's post, or with the suggestion of Hartzler et al [80] for
profile features that detail topics a user typically discusses or
posts information about.

In summary, our findings show that when there is a dire need
for information, accessto relevant experiences and information
and the ability to assess the credibility of such information are
key. The first can be supported by designing for easy retrieval
and organized storage of older content through searchability
and persistence. The second could be supported by an assessable
design. That said, privacy considerations are crucia; for
example, if contributorswant their datato expire after acertain
point, they should be able to easily achieve that goal. Privacy
concerns are especialy important when designing for
information retrieval in the context of well-being in
internet-based communities, which are not regul ated at the same
level as formal, traditional health information (eg, electronic
health records). Altogether, we argue that designing for
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assessability, persistence, and searchability isneeded to achieve
dimensions of health literacy (ie, access, understand, appraise,
and apply) [84]. Without these aspects of design, individuals
areless equipped to find information, make informed decisions
about how the information could assist in maintaining their
health, and effectively communicate thisinformation to others.
Researchers and technologists could consider these
recommendations when  designing  pregnancy-related
internet-based spaces, which tend to grossly neglect pregnancy
loss [17], as well as spaces dedicated to pregnancy loss.
Accounting for pregnancy loss in designing internet-based
information spaces will help counter the stigma many endure
and make space for diverse pregnancy narratives.

Limitations

Thelarger context within which survivors experience pregnancy
loss shapes their experiences. Therefore, we focused primarily
on the United States to examine pregnancy |oss experiencesin
this study. We encourage researchers to explore similar topics
in other countries. We hoped to include a wide range of
experiences (eg, technology use and pregnancy history) and
demographics such as age, race, and income level to the extent
possible. We were not entirely successful in achieving diversity
on al these levels. Although our sample represents a range of
technology experience and pregnancy history, it was primarily
White, cisgender, heterosexual, married, educated, and urban
and had an income >US $75,000. Our sample's demographics
are alimitation; however, the findings advance our knowledge
about information behavior after pregnancy loss. In the future,
we hope to build on this work by reaching more diverse
populations, for example, by partnering with community
organizations serving marginalized groups and including
partnersor caretakers. Although an accepted recruitment practice
for engaging hard to reach populationsin research [68-70], the
social media recruitment strategy has its limitations (eg, not
everyone who would have been eligible saw our study call).

Our findings are not generalizable; however, they still hold
value and contribute to our knowledge about social technologies
rolesin information behavior after pregnancy loss. In addition,
rather than achieving validity through quantity, in-depth long
interview studies with small sample sizes support interpretive
claims achieved through the careful selection of participants
who share experiences related to research questions [90]. As
such, our findings are not intended to be generalizable; rather,
they are presented as generative points to provide a conceptual
vocabulary for describing information behavior processes.
Future work may use representative samples and surveys to
assess the prevalence of the identified themes in this paper.
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