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ABSTRACT  
Even though miscarriages are a common experience, there remains 
a discrepancy between the information needed after a pregnancy is 
lost and the information received. We explored the reasons for this 
gap as part of an eight-week online study with 42 participants who 
experienced a miscarriage. Common online sources of information 
were forums, blogs, and Facebook. Participants were interested 
in general information about miscarriage, counselling resources, 
others’ experiences, and information from health care providers. 
Barriers to information access were both external (e.g., difculty 
locating resources) and internal (e.g., self-blame or stigma). We 
map these information needs and barriers to a generalized miscar-
riage timeline crafted from participants’ individual experiences and 
discuss implications for the design of sociotechnical systems to 
support people through miscarriage and beyond. 

CCS CONCEPTS 
• Human-centered computing → Human computer interac-
tion (HCI); • Applied computing → Consumer health. 
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1    
Miscarriage,  also  known  as  Early  Pregnancy  Loss  [49],  is  the  pri-
mary  reported  form  of  pregnancy  loss  [1,  37].  It  is  common—about  
1  in  5  pregnancies  (20%)  end  in  miscarriage  [7,  18].  Regardless  of  the  
stage  of  pregnancy  in  which  it  occurs,  miscarriage  is  a  traumatic  
emotional  time  for  the  person  who  physically  loses  the  pregnancy  
and 1  people  close  to  them  [1].    

While  there  is  an  existing  body  of  work  on  designing  technology  
to  support  new  and  expectant  parents  (e.g.  [26,  52,  58,  66]),  only  a  
few  solutions  have  been  proposed  to  support  people  who  have  expe-
rienced  a  miscarriage,  with  notable  exceptions  [5,  8,  33].  Useful  and  
usable  sociotechnical  systems  need  to  take  into  account  the  context  
in  which  women  go  through  the  miscarriage  experience,  which  
includes  the  miscarriage  journey  itself,  the  health  care  provisions  
available,  and  women’s  use  of  and  access  to  technology.  

In  this  study,  we  examine  what  information  women  who  expe-
rience  miscarriage  need  at  which  stage  of  the  process,  and  how  it  
should  be  delivered.  Specifcally,  our  research  questions  are:  

(1)  What  is  the  physical  and  emotional  timeline  of  pregnancy  
loss  that  our  designs  need  to  be  aligned  to?  

(2)  How  can  technology  deliver  information  to  support  women  
during  pregnancy  loss?  

We  engaged  42  women,  who  had  experienced  a  miscarriage,  to  
participate  in  16  activities  over  8  weeks  in  two  online,  asynchronous  
focus  groups.  To  ensure  variation  in  healthcare  systems,  we  invited  
participants  from  the  United  States  and  the  United  Kingdom,  which  
have  substantially  diferent  healthcare  systems  (UK:  single  payer;  
US:  insurance).  

Overall,  participants  reported  fve  main  stages  of  their  miscar-
riage  journey:  (1)  pregnancy  acknowledgement,  (2)  early  pregnancy  
journey,  (3)  trigger  event,  (4)  medical  decision  making  and  grieving,  
and  (5)  recovery.  Information  needs  depended  on  a  person’s  stage  
in  the  journey:  participants  wanted  information  about  possible  mis-
carriage  outcomes  earlier  in  their  pregnancies,  guidance  on  what  
to  expect  once  they  miscarried,  and  continued  support  throughout  
the  grieving  and  recovery  process.  Blogs,  Facebook,  and  online  
forums  were  useful  social  media  information  sources.  Participants  

INTRODUCTION

1In the rest of this paper, we will refer to the person who physically goes through a 
miscarriage as a woman. We recognise that this term excludes non-cisgender people 
who physically experience miscarriage [55]. Following [34], we use the term “women” 
to signpost that no participants explicitly identifed as trans or non-binary in this 
study. 

https://doi.org/10.1145/1122445.1122456
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also  greatly  benefted  from  contact  with  others  who  had  experi-
enced  miscarriage.  Educating  peer  support  networks  may  assist  in  
reduced  stigma  for  participants.  

2          
Miscarriage  is  defned  as  pregnancy  loss  before  20-weeks  gestation  
or  at  a  fetal  weight  of  less  than  500g  [42],  and  typically  happens  
in  the  frst  trimester  [64];  only  1%  of  miscarriages  happen  after  12  
weeks  of  gestation  [53].  

Miscarriage  afects  a  person’s  emotional  and  physical  health  [1].  
Experiencing  miscarriage  can  be  a  traumatic  event  and  is  usually  
accompanied  by  emotional  distress  [36].  Feelings  of  anger,  guilt,  
prolonged  grief,  lowered  self-esteem,  depression,  and  anxiety  fol-
lowing  miscarriage  [20,  25,  35,  48]  and  during  subsequent  pregnan-
cies  [16,  57,  63]  are  common.  The  grief  following  miscarriage  can  
be  as  intense  as  that  felt  after  a  perinatal  death  [7,  31].  

Traditional  interventions  for  miscarriage  include  medication,  
lifestyle  changes,  and  “watchful  waiting”  with  medical  monitor-
ing  [17,  19,  65].  Within  standard  medical  care,  those  who  discuss  
their  miscarriage  while  attending  follow-up  appointments  are  less  
likely  to  sufer  from  mental  health  problems  than  those  without  this  
opportunity  [30].  Hence,  improvements  to  hospital  and  community-
based  care  and  sensitive  after-care  services  have  the  potential  to  
enhance  mental  health  after  miscarriage  [54,  60].  

Services  sometimes  fall  short  of  this  ideal.  For  example,  Baird  et  
al.  [7]  found  women 2    who  went  to  the  Emergency  Department  in  
the  United  States  after  a  miscarriage  were  confused,  fearful,  and  did  
not  receive  information  or  emotional  support.  Participants  were  
overall  unclear  of  what  to  expect  next.  

Providing  practical  assistance,  counselling,  psychotherapy  and  
supportive  listening  can  decrease  grief  and  symptoms  of  depression  
after  pregnancy  loss  [47,  61].  Unfortunately,  only  a  small  percentage  
of  those  who  have  miscarried  receive  psychological  treatment  [8].  
In-person  support  groups  have  also  been  shown  to  be  successful  
during  and  after  pregnancy  loss  [15].  

3  RELATED  WORK  
Pregnancy is a frequent topic in sociotechnical system design. Exist-
ing research recognizes the critical role played by women’s interac-
tion with technology and the benefts that technology provides for 
self monitoring [14, 58, 62], information sharing [9, 22], and access-
ing social support [27, 46]. Indeed, Gui et al. [27] emphasizes not 
only how technology facilitates support for pregnant women when 
health services are inadequate, but also how women’s experiences 
in themselves are vital information sources. Petyon et al. [50] en-
couraged the community to consider creating tailored, self-guided 
information that could incorporate a subset of a pregnant woman’s 
social circle. Almalik et al. [2] identifed learning needs during preg-
nancy that could be met through technology, while Prabhakar et 
al. showed that support needs change depending on the stage of 
pregnancy and the number of children women already have [52]. In 
addition, Prabhakar et al. found that participants were reluctant to 
share their online search histories, even though past research has 
shown that pregnancy journeys can be identifed through women’s 
online searches [22]. 
2We note participant gender based on how they were defned in the publication. 

MISCARRIAGE & HEALTH BACKGROUND

Kresnye, et al. 

Although tracking fertility is one way women use technology 
when they are trying to become pregnant, these applications are 
less useful once women become pregnant [21]. Technology has also 
been used by those who have struggled with infertility to access 
information about available forms of treatment and other people’s 
experiences in the same situation [9, 13, 32]. 

One of the earliest studies of technology for miscarriage is that 
by Kersting et al. [33]. They designed an internet-based, Cogni-
tive Behavioral Therapy program to help coping after experiencing 
pregnancy loss for fve weeks. They found the levels of grief de-
creased immediately after the treatment and depression symptoms 
decreased by the 3-month follow-up. 

More recently, attention has focused on the efects of internet-
based services, such as information seeking, support groups, and 
self-expression, which ofer advantages such as constant accessi-
bility and anonymous disclosure [4, 8, 24, 56] for miscarriage and 
other areas of women’s health [69]. Similar to Gui et al. [27] for 
pregnant women, Betts et al. [8] found that those who had ex-
perienced miscarriages used online forums to seek support that 
they were not receiving from healthcare providers. Andalibi and 
Forte [4] conducted semi-structured interviews with 27 women 
in the US who had experienced pregnancy loss and found that an 
individual is motivated to disclose within one’s network once they 
have observed others’ disclosure - referred to as "network-level 
reciprocal disclosure" (NLRD). Building from this work, Andalibi 
et al. [5] designed a prototype mobile application which embodies 
the NLRD concept to better assist people who experience distress 
after pregnancy loss by enabling social support and disclosure with 
others who have had the same experience. 

In this literature, we see that women seek personalized infor-
mation on their reproductive journeys based on their individual 
experiences and that women’s experiences in themselves are impor-
tant sources of information and support. In this study, we bridge 
this gap by engaging with 42 women who have experienced mis-
carriage to identify the timescale of their miscarriage journeys and 
the information systems they prefer so that the pervasive health 
community can design contextually aware, personalized systems. 

4    METHOD
We  utilized  the  Asynchronous  Remote  Community  (ARC)  method  
to  engage  42  participants  from  the  US  and  UK  in  16  activities  about  
their  miscarriage  experiences  over  eight  weeks.  The  study  was  ap-
proved  by  Indiana  University’s  Institutional  Review  Board  (IRB),  
the  main  study  sponsor.  University  of  Edinburgh  researchers  es-
tablished  a  reliance  agreement  with  Indiana  University,  thus  all  
researchers  followed  the  decision  of  the  Indiana  University  IRB.  

4.1  Asynchronous  Remote  Community  Method  
In an Asynchronous Remote Community (ARC) study, participants 
complete various activities and discussions in closed, secret social 
media groups in their own time [39, 40]. ARC allows researchers 
to adapt activities during the study based on participants’ prior 
answers to better triangulate data. Prior work successfully utilized 
ARC to identify the needs of pregnant women and new mothers 
based on triangulation [51, 52]. Since we recruited women in the 
United States (US) and United Kingdom (UK) to broaden our sample, 
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Table 1: Demographics (Follow Up Survey). No LB = No Live 
Birth. LB = LiveBirth. ’*’ indicated felds where multiple op-
tions could be selected, resulting in totals greater than par-
ticipant count.. 1 participant in No LB chose not to complete 
the survey. 

     
     

  
       
       

  
      
      
      
      

      
 

      
      

      
     

      
     
     

 
      

      
      

 
       
       

      

No LB (n=20) LB (n=21) 
N (%) N (%) Total 

Currently Based 
United Kingdom 9 (45) 8 (38) 17 
United States 11 (52) 13 (61) 24 

Age Group 
25-29 2 (10) 3 (14) 5 
30-34 6 (30) 5 (24) 11 
35-39 6 (30) 9 (42) 15 
40-44 3 (10) 3 (14) 6 
45+ 3 (15) 1 (5) 4 
Ethnicity* 
White 14 (90) 18 (76) 32 
Asian 1 (5) 1 (5) 2 
Arab 3 (14) 1 (5) 4 
Hispanic 1 (5) 0 1 
Native American 1 (5) 0 1 
Black 0 1 (5) 1 
Other 1 (5) 0 1 
Education 
Postgraduate 6 (30) 6 (19) 12 
Graduate 6 (30) 7 (22) 13 
Other 8 (40) 8 (40) 16 
Employment* 
Full time 10 (45) 10 (45) 20 
Part time 4 (35) 3 (14) 7 
Other 7 (35) 8 (38) 15 

     
      

         
      

    
      

         
         

        
      

Self-Reported Facebook Log In frequency 
Daily 18 (90) 20 (95) 38 
4-6 times per week 1 (5) 1 (5) 2 
Once a week 1(5) 0 1 
Self-Reported Facebook Posting frequency 
Daily 1 (5) 3 (14) 4 
4-6 times per week 2 (10) 2 (10) 4 
2-4 times per week 2 (14) 3 (14) 5 
Once a week 5 (24) 2 (10) 7 
Rarely 10 (47) 11 (52) 21 

          
             

           
          

  
         

        
           

            
         

        
          
              

      

What to Expect When You are No Longer Expecting 

we utilized best practices for engaging participants around the 
globe [38, 43]. 

We designed 16 activities for two closed Facebook groups. We 
used Facebook because communities for miscarriage support are 
common on the platform. We recruited only existing Facebook 
users, since they would be familiar with the diferent interaction 
mechanisms (e.g., Posts, Likes). The two groups were divided based 
on if participants had a live birth after their last miscarriage (Live 
Birth (LB) group) or not (No Live Birth (NoLB) group). 

4.2  Recruitment  
Both the US and UK groups recruited participants via Facebook. 
This included advertising in established miscarriage support groups 
and posting on the researchers’ personal pages. The UK group also 
distributed leafets in public places, such as libraries, and recruited 
through personal networks. The US group posted the participation 
call on twitter and on online miscarriage support forums. 

Once potential participants contacted a researcher, they were 
sent an email with an attached digital copy of the informed consent. 
Participants were asked to review the informed consent and inquire 
about any questions or concerns they had. After we answered 
questions, potential participants could consent by replying to the 
email with a text statement including their name and the date. Once 
informed consent was received, participants were sent a link to an 
intake survey and placed into the appropriate group. A total of 66 
people contacted us with interest in the study; 44 people completed 
the informed consent procedure and joined their respective study 
FB group. Two participants from the LB group dropped out in the 
beginning of the study – one without giving a reason, the other due 
to family concerns. Forty-two participants remained, and of these, 
41 completed a post-study follow up survey about their well-being 
which also included demographic data. Participants received a gift 
card equivalent to $50 USD for their participation, regardless of 
their level of engagement. 

4.3    Demographics
All participants identifed as women, except for one (2%) who pre-
ferred not to answer the question. The only signifcant diference 
between the demographic composition of the groups is location: 
LB were predominantly from the US (�2 test, �2 (1) = 30.136, � < 
0.0001). Indeed, 43% of participants were from UK and 57% were 
from the US. Participants were predominantly white, over half had 
a graduate or postgraduate degree, and most were in full or part-
time employment. All participants regularly used Facebook, but 
over half report posting less than once a week. Table 1 summarizes 
the study sample demographics in more detail. 

4.4  Study  Activities  
We prepared 16 activities inspired by [51]. We posted two activities 
per week over a span of eight weeks, summarised in Table 2. These 
activities involved three major categories: Free-Text, Media, and 
Survey. Free-text activities involved open discussions based on a 
written prompt to the group. This allowed for participants to ex-
plore, develop, and react to ideas together, through the use of replies 
and reactions (e.g., Liking, Loving). The media activities involved 
a physical medium that the participant created. We advised using 

pen and paper for our media activities, and requested participants 
to post images of the resulting product in a group thread to spark 
discussion. Lastly, we used surveys that were sent privately to each 
participant’s email. Full documentation of all activities can be found 
in [68]. 

The study began with an icebreaker activity to introduce partici-
pants before asking questions about their miscarriage experience. 
We utilized an open prompt of what was the participants’ preferred 
superpower. At the end of the study, both groups remained open to 
avoid harm to participants by ending supportive relationships they 
may have formed throughout the study. We encouraged partici-
pants to review Facebook’s privacy policy for how their information 
would continue to be used in the beginning of the study and at the 
end, when data collection was complete. 
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(a) No LB 7’s timeline noting miscarrying naturally alone (b) No LB 3’s timeline noting complications from her miscarriage 

Figure 1: Examples of miscarriage timelines participants provided for A3 activity 

Table 2: Activities Used in the Study. Bolded activities indicate where most study data came from. Column acronyms: W=Week; 
Type= Type of Activity (FT= Free Text, M=Media, S=Survey); RQ = Research Question (Info: Information Needs, Soc: Social 
Support, Time: Timeline, Tech= Technology Needs, Org: Group Organization / Icebreaker); N= Number of participants who 
completed the activity 

W Activity Type RQ N (%) LB N (%) No LB(%) 

1 A1: Meet and Great: Participants shared what super power they wanted. 
A2: Facebook Availability: Participants voted what day posts should be made. 

FT 
Poll 

Org 
Org 

37 (88) 
38 (90) 

19 (90) 
18 (85.7) 

18 (85.7) 
20 (95) 

2 A3: Timeline: Participants created a timeline of their miscarriage experience. 
A4: Emotional Well-being: Participants completed a survey on their well-being. 

M/FT 
S 

Time 
Soc 

36 (86) 
40 (95) 

19 (90) 
21 (100) 

17 (81) 
19 (90) 

3 A5: Dear Abby: Participants responded to a fctitious request for advice on what 
comes next in a miscarriage and how to deal with feelings of guilt. 
A6: My Miscarriage: Participants wrote about their miscarriage focusing on who 
was present, what was missing, and what happened. 

FT 

FT 

Time 

Time 

28 (66) 

32 (76) 

15 (71) 

18 (85.7) 

13 (62) 

14 (66) 

4 A7: Circle Diagram: Participants drew a circle diagram with themselves at the center 
showing their miscarriage support structure. 
A8: Coping Mechanisms: Participants noted how they coped with miscarriage. 

M 

S 

Soc 

Soc 

22 (52) 

36 (86) 

13 (62) 

20 (95) 

9 (42.8) 

16 (76) 

5 A9: Social Support Network: Participants discussed what information participants 
received and what they would share with their support network. 
A10: Social Support: Participants completed a survey about what information they 
would share with whom about their miscarriage. 

FT 

S 

Soc 

Soc 

22 (52) 

35 (83) 

13 (62) 

19 (90) 

9 (42.8) 

16 (76) 

6 A11: Coping Mechanisms: Participants shared tips for coping with a miscarriage. 
A12: Missing Information: Participants discussed what information they wished 
they had known and how they wanted to receive it. 

FT 
FT 

Soc 
Info 

25 (60) 
21 (50) 

14 (66) 
13 (62) 

11 (52) 
8 (38) 

7 A13: Important Information: Participants rated information by importance. 
A14: Technology Use: Participants noted technology they use to access information. 

S 
S 

Info 
Tech 

30 (71) 
33 (79) 

17 (81) 
18 (85.7) 

13 (6) 
15 (71) 

8 A15: Future Technology: Participants considered future interactions with technology. 
A16: Goodbye: Researchers concluded the study with plans for disseminating fndings. 

S 
FT 

Tech 
Org 

34 (81) 
4 (10) 

19 (90) 
2 (9.5) 

15 (71) 
2 (9.5) 

The activities we focus on in this paper are highlighted in bold 
in Table 2. The Timeline (A3) activity required participants to write 
or draw a timeline of their miscarriage experience(s). In the Dear 
Abby (A5) activity, named after an agony aunt famous in the US, 
participants gave advice to a fctional woman who had experienced 
a miscarriage. In My Miscarriage Experience (A6), participants were 
invited to share the story of one or more of their miscarriage expe-
riences, including a discussion of who was present and supported 
them through it. The Missing Information (A12) and Important Infor-
mation (A13) activities allowed participants to share what kinds of 
information was important to them, what information they would 
have liked to receive after the miscarriage, and how they would 

have liked to receive it. Finally, Technology Usage (A14) focused on 
the technology and social media used for obtaining information 
about miscarriage, which could be leveraged for solutions. 

4.5  Analysis  
R was used for descriptive statistics and non-parametric tests of dif-
ferences between groups. The timelines from A3 were qualitatively 
distilled into sequences of key events. A ranking of important infor-
mation needs was derived from A13. The analysis of A14 established 
where participants obtained information online. 

Qualitative analysis was conducted on the free text activities A5, 
A6, and A12 and the free text responses to A13. Qualitative data 
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Figure  2:  A  Sankey  diagram  showing  how  many  of  the  42  participants  learned  about  their  miscarriage  and  the  medical  deci-
sions  to  complete  their  miscarriage.  Based  on  participants’  experiences,  we  abstracted  their  miscarriage  journeys  and  identifed  
the  resources  they  needed  throughout  this  time  frame  (Early  Pregnancy  Journey  (blue),  Trigger  Event  (yellow),  and  Medical  
Decision  &  Grieving  (purple)).  

were frst coded by two researchers (KCK and MYA) independently 
using a combination of content analysis and open coding. Top-
down codes for the content analysis were derived from the research 
questions, and open coding supplemented the top-down codes. 
Based on the initial codes, the two coders agreed on a code book, 
and re-coded the data. Coding was coordinated using Dedoose. We 
used afnity diagramming to identify broader themes. 

5  RESULTS  

5.1            The Physical and Emotional Timeline
Participants provided us with a total of 50 individual miscarriage 
timelines (No LB : 23, LB : 27) - examples are shown in Figure 1. 
Most participants only talked about one miscarriage experience. 
The amount of detail varied greatly. 

When looking at the progression of symptoms leading up to mis-
carriage, we found each miscarriage was unique in the frequency, 
length, and severity of symptoms. Using the participants’ timelines, 
we constructed an abstracted timeline based on commonalities 
throughout the timelines using afnity diagramming, as shown in 
Figure 2. This timeline breaks down into fve stages: Pregnancy Ac-
knowledgment, Early Pregnancy Journey, Trigger Event, Grieving 
and Medical Decision, and Recovery. 

Pregnancy  Acknowledgement.  The frst stage is the acknowl-
edgement of pregnancy - 67% of the participants discussed this 
stage. These frst moments of understanding the new possibility 
were shared with a close circle - most only including a partner at 
frst. This event was shared by both those participants who were 
trying to get pregnant and those who were not. LB 19 related, "the 
day my period was supposed to come, I told my husband I might be 
pregnant because nothing was normal. Several tests proved it" [A3]3. 

3Participants  are  labeled  based  on  the  group  they  were  in  (LB  or  No  LB  ),  participant  
number,  and  the  activity  data  the 4  quote  came  from  (A#).  All  quotes  preserve  original  spelling.  

Early  Pregnancy  Journey. Once participants learned they were 
pregnant, they transitioned to a new phase of scheduling medical 
appointments and mentally adjusting to this new reality. This sec-
ond stage is flled with emotional energy, which can be channeled 
as excitement or anxiety about the future. Participants with positive 
feelings about their pregnancy expressed excitement for the future 
to come. Participants shared their activities, such as pregnancy 
celebrations, family reveals, and imagining how their futures were 
evolving to include a new family member. No LB 04 described, "So 
excited, take [pictures] of daughter in ’promoted to big sister’ shirt, 
start thinking about names, converting ofce to nursery, and how life 
will change in the fall" [A3]. Some participants who had experienced 
prior losses shared similar feelings: "Actually, I think it was because 
we were so excited to be pregnant again and we thought, well, we 
already had the bad experience so here we are, fnally having a baby." 
[LB 16, A3]. 

Others experienced uncertainty and anxiety due to an unplanned 
pregnancy or a previous miscarriage. LB 01 shared, "I did not want 
to have a baby and had a whole bunch of mixed feelings about the 
pregnancy. I felt like a complete bascket case with feelings of anxiety 
and depression. I had a few panic attacks as well. . . I wasn’t able to 
get into a doctor’s ofce for a check up until 13 weeks. Around that 
time, I started feeling more settled and adjusted to the idea of having a 
child. Picked a name and started invisioning my new life with a baby." 
[A3]4. Participants who experienced anxiety described keeping 
expectations in check as to ensure emotional stability. Behaviors 
such as avoiding pregnancy disclosure with the family and opting 
to keep the pregnancy out of mind were prevalent as explained 
by No LB 04, "Very anxious, hard to muster any excitement for 
this pregnancy, and try not to think about/do not talk about names, 
nursery, etc" [A3]. 



           

     

     
       

     
    

     
      

     

Bleeding 18(78%) 13(48%) 31 (62%) 
No Fetal Heartbeat 13(56%) 10 (37%) 23(46%) 

Spotting 11(47%) 6 (22%) 17(34%) 
Cramping 6(26%) 1(3%) 7(14%) 

Pain 2 (8%) 4(14%) 6(12%) 
Not Feeling Pregnant 2(8%) 1(3%) 3(6%) 

Symptom No LB LB Total
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Table  3:  Prevalence  of  pre-miscarriage  symptoms  reported  
by  participants  in  the  timeline  activity  (A3).  

Figure  3:  Length  of  miscarriage  symptoms.  Horizontal  axis  
is  in  days,  with  respect  to  the  pregnancy  confrmation  being  
day  0.  

Trigger  Event  The third stage was a trigger event that was the 
frst indicator of something wrong - 74% of participants noted these 
events, more detail in Table 3. A majority of participants noted when 
they started bleeding (62%) or spotting (34%) - distinctions between 
bleeding and spotting were at the participants’ discretion - on their 
timelines, as shown in Figure 1. Bleeding was typically described 
as sudden, "All went well until mid-April (around 8 weeks) when I 
suddenly started bleeding (on my birthday.) Every few days I had a 
small gush of blood, with some spotting in between." [LB05, A3] When 
time was mentioned related to bleeding, participants noted it lasted 
from 6 to over 50 days, as shown in Figure 3. Participants textual 
descriptions often alluded to the difculty they felt emotionally and 
physically during this time, "Over the next few days bad cramping 
and bleeding getting worse and worse. Three days after coil removed it 
‘all fell out’. I still struggle with phrasing that but won’t forget seeing 
it there." [No LB 01, A3] After participants experienced bleeding or 
spotting, they sought medical attention - which sometimes did not 
provide much assistance: "I woke up with horrible bleeding..I ran to 
the hospital and they couldn’t decide whether it’s a miscarriage or 
just bleeding.” [LB 03, A3] 

Less than half of participants (46%) learned about their miscar-
riage by fnding out their was no fetal heartbeat. Some participants 
found out at the initial scan, "I had had some spotting and low pro-
gesterone, and when I went for the ultrasound to confrm they didn’t 
see anything but a gestational sac. Except they should have seen some-
thing at that time in the pregnancy."[LB 17, A3] Whereas others 
found out at a subsequent scan: "The technician asked if a heart-
beat had been found, I said yes, she responded with ’oh thats strange 
because there is only debris in there now’. I cried, the technician fed 
the room."[LB 13, A3] Trigger events do not have to be when the 
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miscarriage ofcially occurs, as this can be difcult to pinpoint, but 
it was the frst time the individual learned of a potential serious 
issue with their pregnancy. 

Medical        Decision and Grieving The miscarriage events and 
their medical management were diverse - 19 were natural miscar-
riages (No LB : 10, LB : 9); 13 required removal by dilation and 
curettage (D&C) (No LB : 6, LB : 7); and in 3 cases, women were 
given a pill (No LB : 2, LB : 1). For the remaining 15 miscarriages, 
this information was not specifed (No LB : 5, LB : 10). 

Medical decision making and grieving is interleaved for miscar-
riage due to how quickly it transpires. Participants documented 
their decision making processes, as No LB 16 shared on her pic-
torial timeline, "Decision how to proceed - confusing? - Decided to 
let nature take it’s course - pass teeny tiny baby at home mid-Sept." 
Whereas LB 16 disclosed a diferent course of action, "I didn’t want 
to force bleeding and I didn’t want to wait for it to happen naturally 
so we opted for a D&C." [A3]. Participant LB 13 agreed with LB 16 
responding to her, "I opted for a D&C as well. Couldn’t cope with the 
idea of it happening slowly." Participants also considered how their 
miscarriage would impact their work - "I would have a really hard 
time managing things if I let things happen naturally. I was worried 
that I might be at a client’s home when I lost the baby. So we opted 
for the D&C." [LB 17, A3]. 

Sometimes, this stage is drawn out when a potential miscarriage 
needs to be confrmed further - "There wasn’t any way to have a 
confrmation ultrasound done until Monday. So all weekend long I was 
in a mourning process, trying to have hope but realizing that the doctor 
was probably right." [LB 17, A3] For participants who learned of 
their loss during a scheduled pregnancy visit, this complex decision 
was usually prompted at the same visit they learned of the loss, 
meaning that they were required to decide in a raw emotional state. 
As No LB 8 explained, she "Spent hours waiting about for someone to 
come tell me what my options were when fnally I got a photocopied 
leafet and asked to make a decision. I opted for an op and waited a few 
more hours only for a really young doctor to come along, flling the 
form and ticking ’yes’ to agreeing to experiment with the remains. He 
was rather embarrassed when I challenged him but didn’t apologize." 
[A3] Several participants noted that the medical management of 
their miscarriage focused on procedures and processes, but not 
on supporting them and their partners through the experience of 
loss. Participants often related feeling alone - whether in a medical 
facility or at home - "Our 10 yr. wedding anniversary. 2nd gush with 
baby. Sitting in the bathroom on the toilet crying, bleeding by myself." 
[No LB 07, A3] 

Recovery. The fnal and least discussed stage at 36% was re-
covery. This is when the physical aspects of the miscarriage have 
passed and mentally the individual navigates how to move on. 
Many participants were unsure to what extent they had recovered 
themselves and considered themselves still in the grieving stage: 
"Now debating how or even IF to move forward. Do we really want 
another baby anymore or do we not know how to stop trying after all 
this time? Is it just easier to continue to hope/try than to deal with 
grieving for our ’dream’ family?" [No LB 04, A3] 
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Figure  4:  Importance  of  each  type  of  information  about  as-
pects  of  miscarriage  that  had  been  raised  by  the  literature  
or  participants,  from  the  survey  in  Activity  A13.  30  partici-

          pants engaged with the activity.

5.2  Resource  Needs  
Throughout the activities, participants described situations where 
they wanted or sought various resources, summarized in Figure 4, 
to help them throughout their miscarriage experience. In some 
instances, after identifying resources, they encountered barriers to 
obtain them. We contextualize when these resources are needed 
with the miscarriage timeline in Figure 2. 

5.2.1  Identifying  Resources.  The four primary resources sought by 
participants were: (1) general information about miscarriage; (2) 
information about counselling resources; (3) information about the 
experiences of others, and (4) health care provider requests. 

 Partic-
ipants were frustrated by the lack of awareness of miscarriages. 
Limited, if any, information was given at the beginning of their preg-
nancy, and participants wanted to know more about miscarriages 
from a trusted source early on. Specifcally, participants wanted 
information about biomedical aspects of miscarriage (Figure 4) -
when to consult a doctor, detecting miscarriage, medical options for 
miscarriage management, degree to which symptoms are normal, 
and when to try to conceive again. Participants shared, "we hadn’t 
really heard of a missed miscarriage." [No LB 16, A3] and "I wish I 
would have known how common miscarriage was, how even though 
it’s common a lot of women still fnd it extreme difcult physically 
and emotionally" [LB 07, A12]. After they miscarried, they also 
received little information - especially about what to expect, as LB 
09 said, "I would have liked to know more about what to expect from 
my body after a miscarriage. What kinds of hormonal, and biological 
changes to expect." [A12] Pregnancy has a set care path, however 
once this path is taken away, participants expressed feeling alone 
and unsure what to do next. 

Information about miscarriages should be presented during the 
Early Pregnancy Journey, so that it is readily available during the 
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Trigger Event and can be consulted as needed during the Medical 
Decision and Grieving stage. In addition, sociotechnical pregnancy 
systems could better capture symptoms, as outlined in Table 3 and 
Figure 3, to identify when someone may need more miscarriage 
information (e.g., how long has one been spotting or bleeding with 
cramping). 

This was especially the case for home miscarriages, where peo-
ple faced difculty determining what to do with the fetus once 
passed. Participants talked about a limited awareness of options 
and the impact it may have on their grieving process. No LB 10 
recalled, "I remember not really knowing what to do. It was very 
painful physically and the doctor has prepared me for what I’d see, 
but I didn’t think to ask what I should do with the sac and no one 
thought to talk to me about it. I regret having not buried it or even 
having a conversation about what to do. I also bled so much I was 
very scared." [A3] 

Participants also wanted to know why they experienced a mis-
carriage, although clinical research shows it is difcult to identify 
reasons [3, 41]. Participants discussed a potential cause of their loss 
for only 9 out of 50 miscarriages. Several participants noted the 
fnancial difculties of genetic testing, and some pointed out that 
insurance would only cover genetic testing after three confrmed 
miscarriages. 

Although some participants 
discussed fnding counseling or informal online groups, they wished 
they could have been directed to resources at the time the miscar-
riage was diagnosed. LB 04 expressed "I also sought counselling 
myself but it could have been useful to receive guidance as to where 
to fnd this." [A12] Similarly LB 11 shared, "Information about sup-
port groups would have been very benefcial. In the end I found my 
own through an online forum but something concrete would have 
helped." There was a clear need for professional emotional support 
for the grief and recovery journey from those who are skilled to 
give such support, because as No LB 10 explained, "I think we [. . .] 
haven’t taught people how to grieve well at all. It makes it more dif-
fcult for people who haven’t miscarried to understand grief is very 
difcult emotionally and physically." [A9] We note that skillfully 
communicating uncertainty may be more important than providing 
answers. As LB 05 shared, "I also appreciated acknowledgement of 
the information that wasn’t available, such as the when/why/would 
it happen again stuf - the ability of people to say ’I don’t know’ in a 
compassionate and validating way." [A12] 

Referring back to our timeline, information about counseling 
resources needs to be available at the very latest at the beginning of 
the Medical Decision and Grieving phase. If sociotechnical systems 
do provide counseling, then they should be able to sympathetically 
note when no information or answers are available. 

Theme 3: Experiences of Others. Participants desired hear-
ing others’ stories to come to terms with their own experience, 
especially when sharing was difcult. Indeed, most participants 
used online forums (� = 28, 87.5%), Facebook (� = 23, 71%), and 
blogs (� = 17, 53%) for information seeking to know that they were 
not alone, while keeping their anonymity as shown in Figure 5. The 
experiences of others would be particularly valuable during the 
Trigger Event, Medical Decision and Grieving, and Recovery stages. 
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Figure  5:  Use  of  Social  Media  (A14)  to  get  information  on:  
emotional  support;  general  miscarriage  information;  partic-
ipant’s  own  healthcare,  miscarriage,  and  recovery;  practical  
support.  32  participants  completed  the  activity  

No LB 02 explained, "It might make you feel better to think that you 
are not alone and that there are numerous women out there who are 
experiencing the same." [A6]. Indeed, during the timeline activity, 
participants often responded via Facebook reactions (e.g., love, like, 
sadness) and replies (e.g., "Thanks for sharing." and "Same."). 

This desire to connect with others usually warranted a one way 
connection, where the individual can read others’ experiences with-
out revealing their own. No LB 21 discussed how challenging it was 
to share earlier on, "I wish I could have been more open about my 
miscarriages [...] but my emotional state combined with the stigma 
of talking about it kept me from doing so." [A8] A tension arose in 
knowing there were groups that could support them, but with the 
acknowledgment of how difcult it would be to participate - "In 
retrospect, I would have liked information about a local support group, 
though I don’t know if I would have gone" [LB 05, A12]. 

 Participants wanted 
to be guided and supported through the miscarriage experience by 
trusted, reliable health care providers who could provide accurate 
information. They talked about wanting a follow up after the mis-
carriage where they could ensure they were okay, ask questions, and 
received trusted resources. No LB 08 explained, "In terms of Medical 
staf I was ofered no support, no follow up no informational handouts 
or here is where you may go for further support, no follow up from 
the doctor." [A9] Some participants expressed feeling abandoned -
"I always thought it was weird how the hospital was quick to let me 
go/didn’t much care for a follow up and just let me deal with every-
thing on my own [...] I would have liked to have received more support 
from the hospital staf and not be kicked out which is how I felt." [No 
LB 01, A3] When participants did have follow-ups, they sometimes 
felt like "particularly doctors and nurses, just brushed it of." [LB 06, 
A12] Follow-up information delivered without healthcare provider 
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follow-up was equally not well received - "I received a letter 3 weeks 
ago to say I have tested positive for [condition] and just take aspirin 
when I fnd out I’m pregnant again until 34 weeks and that no follow 
up appointment was needed. I had to do my own research to fnd out 
what this meant." [No LB 03, A3] In particular, they wanted more 
time with a trusted, compassionate provider to explore their future 
options. When healthcare provider support was absent, participants 
primarily turned to forums, and occasionally blogs, to learn about 
healthcare, miscarriage, and recovery (Figure 5). 

Overall, participants were interested in having more access to 
general information throughout their experience with all of their 
providers. This means that health care providers should be ready 
to provide continuity of care throughout the entire miscarriage 
process, from Early Pregnancy Journey when they start experiencing 
symptoms to Recovery. 

5.2.2  Barriers  for  Accessing  Resources. Participants encountered 
problems with meeting their individual resource needs that were 
due to internal and external barriers. All of these barriers were 
linked to the perceived taboo nature of miscarriage. 

Internal Barriers. Predominately in our advice prompts, Dear 
Abby [A5], participants acknowledged the difculty of talking about 
miscarriage. Sometimes, this was caused by the internal stigma they 
perceived which afected both medical and family relationships. 
No LB 04 advised the fctional mother, "It is also is tricky because, 
while fairly common, it’s not something many women talk about. 
This secrecy can feed the feelings of shame and guilt, but you are 
not to blame and you do not need to keep it a secret." [A5] Although 
participants wanted more people to talk about miscarriage, they 
acknowledged that in practice talking in-person was hard and they 
often used technology to circumvent the difculty and seek support. 
LB 12 shared, "Personally, I found it easier to open up about my 
experiences to people I knew online, in a relatively anonymous ’safe’ 
space..."[A5]. They also utilized technology to communicate during 
their miscarriage experience - "I would text but couldn’t really say it 
aloud without dissolving into a puddle" [No LB 09,A3] 

Without having a guiding hand, many talked about being alone 
in this experience. They were not given a starting point to fnd 
resources, and felt isolated in their attempts to gather accurate 
information in solitude. 

. Throughout the study, participants revealed 
how family and friends who were uncomfortable with miscarriage 
sometimes did more harm than good. Indeed, LB 19 noticed "Every-
one else tries to change the subject and begins to act uncomfortable." 
[A8] Participants talked about not reaching out due to unwanted 
responses. As No LB 09 shared, "I would love to talk about anything 
miscarriage [...] with my family but won’t. I don’t think the response 
would be what I need." [A8] 

Women also felt that that their voices were not heard. When No 
LB 03 requested guidance from medical professionals, she recalled, 
"...Was told that was fne and just to carry on with life for the next 
[few] weeks I was getting little pains and very strange discharge. Kept 
calling EP and they kept saying this was normal. I was eventually told 
to stop calling as there was nothing more [they] can do." [A3]. A lack 
of acknowledgement was also found in their family relationships, 
with participants feeling unable to move on as their families had: 
"Last time it was clear we would try again, but after two loses, our 
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path forward is not as clear. Our family and close friends still care, but 
they have moved on and we haven’t yet." [No LB 04, A3]. Participants 
felt that others "moved on" faster than themselves. This sparked 
participants to shift from focusing on their own grief and recovery 
to proving to others their loss was real. Some participants continued 
to speak up with positive results - as LB 07 recounted, "I let my 
doctor know my frustration and he was very receptive to it." [A9] 

6  DISCUSSION  
Overall, participants had complex information needs about topics 
which ranged from medical aspects (e.g., physical symptoms in 
Table 3) to self care and coping with grief. A core problem in meeting 
those needs was that participants often only had limited knowledge 
of what a miscarriage was before experiencing one themselves. This 
left many overwhelmed, with complex information to absorb and 
difcult decisions to make while in a raw emotional state. To make 
matters worse, informational and emotional support at the time was 
often insufcient. This can be mitigated by sharing general, trusted, 
information sources about miscarriage with women towards the 
beginning of pregnancy, which can be explored at their own pace. 

Having clear next steps was particularly important. As we saw in 
our discussion of Theme 1: General Information about Miscarriage, 
most uncomplicated pregnancies follow a clear timeline, and there 
is plenty of information about "what to expect when you are ex-
pecting." This structure is ripped away once the miscarriage occurs 
and replaced with after care advice [67], ideally for both mind and 
body [12]. In particular, women need reassurance around what 
is normal after miscarriage. A drastic shift like this leaves many 
with questions on what to do next, which is intrinsically tied to the 
reason behind the miscarriage and the motivation of the pregnancy. 
The former can be difcult to identify medically. In most cases our 
participants were given no specifc answer. This is not surprising, 
given that 50% of recurrent miscarriages are still medically unex-
plained [23]. Refecting on motivations for pregnancy may involve 
a substantial shift in a person’s view of themselves and their goals 
in life, especially if they decide to not try to get pregnant again. 

We found that participants felt particularly unsupported when 
it came to their journey of grief and eventual recovery of a new 
normal. While there are resources, such as books [10], web sites, 
and leafets, fnding and accessing them at the right time is difcult. 

6.1  Connecting  People  with  Technology  
Participants’ experiences highlighted substantial problems in the 
delivery of antenatal services and miscarriage care. While tech-
nology can link women to communities and sites that provide 
much of the needed information, it cannot plug the support gap 
left by the reality of service delivery [7]. For participants, searching 
for information online is often a lonely activity, and only half of 
the respondents (Figure 4) regarded online resources as an essen-
tial piece of information. In particular, online resources, such as 
blogs or forums, may make it difcult to determine what symptoms 
fall within the normal range, because users share their individual, 
unique experiences. 

In line with recent initiatives for better, evidence-based, interdis-
ciplinary miscarriage care [12], we encourage researchers to develop 
new mechanisms to collect larger scale data about miscarriages related 
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to the symptoms and time frames so that clinicians and patients 
can better identify “is this normal?” Since participants are focusing 
on their physical and emotional health, information capture may 
not be in a simple application (e.g., menstruation trackers [21] or 
trackers for chronic illness [44]) and may need data fusion through 
multiple streams, such as forums, web searches, wearable sensors 
(e.g., smart watches), and experience documentation media. In addi-
tion, any data fusion needs to respect women’s privacy and ensure 
that anonymised identities that they may use for online activities 
related to miscarriage are protected. This makes pervasive solutions 
challenging to design. 

Participants noted that miscarriage still carries considerable 
stigma. Many reported unwanted responses and belittlement of the 
loss, which made them more hesitant to reach out. On the other 
hand, hearing other people’s stories helped them reframe their ex-
perience without the self-blame. Similar to Gui et al. [27], we see 
women experiencing a miscarriage continue to utilize technology 
for support when other options fail them. Interventions such as 
Not Alone [5] create a safe space for people to reach out to one an-
other after miscarriage that protects against stigma. It is important 
to design solutions that work across multiple platforms given the 
strong individual preferences for information and support sources 
evidenced in Figures 4 and 5. Since miscarriage is a trying time, par-
ticularly for face-to-face communication, people should be able to 
choose their desired level and modality of interaction (e.g., reading, 
messaging, calling). 

6.2  Implications  for  Designing  to  Meet  
Resource  Needs  

People who experience miscarriages may beneft from having in-
formation proactively provided to them based on where they are 
in their timeline. Ideally, such a system would be integrated into a 
pregnancy system where experiences, support, and symptoms could be 
monitored and a seamless transition could be provided to miscarriage 
resources and support if needed. While similar systems already exist 
for relatively standardised procedures, such as recovery from coro-
nary bypass surgery (e.g., HeartCare [11]), creating such a guide 
for miscarriage is substantially more complex due to the diversity 
of symptoms and individual timelines. Large scale data collection 
as discussed above could be leveraged for dashboards that show 
shared experiences. 

Where health care systems provide for follow up care and ap-
pointments, such a personalised information system should also allow 
women to connect with the practitioners who provide compassion-
ate services. This would allow the individual to connect with an 
expert to discuss physical and emotional recovery, and receive in-
formation about trustworthy online and ofine resources, including 
counselling options. While information may be provided during 
the trigger event or at the start of the medical decision stage [12], 
not all women may be ready for it at this stage, and may need 
more time to come to terms with the loss that is happening frst. 
Ambient displays that can give care practitioners information about 
non-verbal patient cues, such as Hartzler et al.’s visual system [29], 
could improve empathetic communication during this difcult time. 

In particular, the question of dealing with the remains post-
miscarriage emerged as an important issue during the recovery 
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phase of the timeline. Information can be difcult to supply in a sen-
sitive manner, because a person’s beliefs, values, and reproductive 
history may afect both how they will view the diferent options 
(e.g., burial, fushing, testing) and how they would like to refer to 
the remains. Although researchers have investigated how people 
navigate loss and grieving [6, 45], more work must be done on 
how we can capture this rich contextual information before the 
miscarriage to provide empathetic, personalized advice. 

Similar to [4] we reiterate the need to identify how we can help 
people navigate loss that is not well recognized by society and help 
society understand stigmatized losses. As Theme 3: Experiences of 
Others shows, the human aspect aids with this process, as our 
participants discussed the isolation they felt when searching on-
line for their own answers, particularly for physical recovery, and 
when the loss is still new. Similar to Peyton et al.’s call for social 
network integration into pregnancy sociotechnical systems [50] 
and Andalibi et al.’s Not Alone system [5], the system should con-
nect individuals to others who share similar experiences, so that 
they can seek emotional social support at a level of disclosure with 
which they are comfortable. The system might also be useful for 
providing information to people in an individual’s care and sup-
port network to inform them of how to provide efective support; 
guidelines for providing a listening, nonjudgmental ear; and how to 
navigate their own discomfort. This is similar to the vision MacLeod 
et al. [38] developed to help people understand the experiences of 
rare diseases. 

A frst step would be to diversify current women’s health in-
formation sources and expertise, in particular apps and websites 
targeted at pregnancy, to include miscarriage information, Online 
resources should at a minimum cover the essential issues identi-
fed by our participants, such as navigating the health care system 
(which continues to be a struggle after one has a child [28]), detect-
ing miscarriage, common miscarriage symptoms, and next steps. 
In addition, the sociotechnical systems should be aware of relevant 
pregnancy context (e.g., infertility; unexpected pregnancy) to fur-
ther personalize information. Since people are often unsure about 
what to expect when they are no longer expecting, information 
should be structured to match possible timelines of miscarriage, 
so that it becomes easier to know what to expect, and informa-
tion should be delivered asynchronously, so that users can choose 
to access it when they are ready to process it. We acknowledge 
that there are government resources available to participants in 
both countries5, however these resources are lists of links that in-
formally launch participants into a labyrinth of information. The 
US MedlinePlus site is more procedure oriented - which refects 
the experiences of participants receiving information only about 
procedures and options to complete their miscarriages. While the 
UK National Health Services site discusses both procedures and as-
pects such as remembrance, the only relevant "what next" question 
answered is when someone can have sex again. 

Even though charities, such as the UK Miscarriage Associa-
tion (www.miscarriageassociation.org.uk) and the UK Stillbirth 
and Neonatal Death Society (www.sands.org.uk), have dedicated 

5https://medlineplus.gov/miscarriage.html  and  https://www.nhs.uk/conditions/  
miscarriage/afterwards/  

Kresnye, et al. 

web portals that already incorporate most of the design implica-
tions that emerged from our study, people are most likely to fnd 
these resources after their frst loss, during their lonely search for 
information about an event that may have hit them unexpectedly. 
We encourage researchers to investigate appropriate ways to provide 
timely information proactively, but without stressing people experi-
encing healthy pregnancies. 

6.3  Limitations  
Our study was limited to a predominantly white, well educated 
population of Facebook users, which might explain the dominance 
of Facebook as a resource for information and support. Even though 
the ARC method allowed us to reach 42 people from two diferent 
countries, it still proved difcult to reach people from diferent eth-
nic backgrounds and people from lower socioeconomic strata. Our 
recruitment criteria also used the terms "women who experience 
miscarriages," which may have excluded individuals who experi-
enced a miscarriage, but do not identify as women [55]. Along with 
this, our demographics survey only included 3 options for gender 
("male," "female," "other") which may not fully capture the genders 
of the participants. In future iterations, we will use more inclusive 
recruitment and surveying mechanisms (e.g., [59]). 

7  CONCLUSION  
Our fndings reiterate a clear need for technology that lets people 
know what to expect when they are no longer expecting, and helps 
them navigate the complex and varied landscape of loss. Such tech-
nology should proactively provide access to relevant information 
about miscarriage, and access to people who can help, many of 
whom will have lived through the socially stigmatised loss of mis-
carriage themselves. In future work, we will investigate how such 
safe spaces can be integrated into apps that are already provided or 
recommended by health care providers. 
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