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And once the storm is over you won't remember how you made it
through. How you managedto survive. Youwon't even be sure, in fact,
whether the storm is really over. But onething is certain. Whenyou come
out of the storm you won't be the same person who walked in. That's

what the storm is about.

Haruki
Murakami
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Abstract

Miscarriage is the most common pregnancy complicaéiffactingone in four
pregnancies. The loss of a baby can seriously impact worpley&cal ananental

health, leading to traumatidisorders such as anxiety, depression, anger;tdathe,

and seltharm. Women who receive support after their miscarriage are more likely to
manage their mental healttvell. Despite this, research shows many women do not
have access to the support theyewkafter a miscarriage. Immigrant women have
more difficuliesaccessing support due to communication barriers, cultural barriers,
differences in their religion compared to their host country, and living far from family
and support networksThe objectivef this thesigrojectis to investigate the areas
where immigrant women lack support ani@étermine how thedesignof a digital
platform can provide this suppotielpingto improve women's welbeing after a

miscarriage.

Semistructured interviews were arducted with experts in the fiekbf
obstetrics/gynecology, psychology, grief counselling, and user experience design to
better understand 1) The challenges women experience after having a miscarriage, 2)
How immigrants' experience with miscarriage igatént from the Canadian

experience, and 3) How the design of an applicationldhelp womenbetter

manage their health physically and mentally after having a miscarriage. In addition, a

co-design session with experts was held to find the design soludads
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recommendations for creating a digital platform. Lastly, the data analysis from the
interviews, analysis of existing miscarriage applicationslesign session with

experts and literature review were employed to develop a mobile application called
Miscarriage Corneilhe application aims to support immigrant women through their
healing journey after a miscarriagehisthesisprojectexplores the potential benefits
of employingtechnology to improve the accessibility and usability of a mobile
application to provide a support system for immigrant women who have had a

miscarriage.
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User Experience Design
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Chapter 1: Introduction

Introduction

1.1 Background

Miscarriage, also known as spontaneous abortion, happens alpeagnancy ends
before 20 weekgestation. Miscarriage is considered the most common pregnancy
complication (Duga& Sane, 2A9), which affects between 15% and 20% of all known
pregnancies. 80% of miscarriages happen in the first trimester, and the risk of

miscarriage decreasafter 12 weeks gestation (Dug&sSane, 2@.9).

Miscarriage is a shocking and traumatic event for many parents (Gao et al., 2020).
Despite miscarriage being an unpredictable event, women may blame themselves by
attributing the miscarriageéo their lifestyle, habits and routines. They may punish
themselves and view the miscarriage as a personal failure that can affect their self
esteem and mental health. Up to 5% of women who hanecarriedexperience post
traumatic stress symptos The los®f the baby can trigger anxiety, depression, anger,
and an urge to seliarm. It may take years of deep grief after a miscarriage for women
to recover Algassinet al., 2022)The care women receive after a miscarriage plays an

important role in their emoibnal recovery (Hiefner, 2020).

Severaktudiesshowthat most women do not receive enough care from partners,
family/friends and healthcare professionalkg three main groups women rely on for
care after a miscarriag@iiefner, 2020; Layne, 1997; Pe®2§18; Rowland and Lee,

2010) Since miscarriage often occurs in the first trimester before revealing pregnancy
family and friends generally do not know if a miscarriage happens (Petts, 20(a8)ily
and friends know about a miscarriage, they still daynot know how to react and help.
People may act as nothing happened or try to minimize the importance of the
experience (Hiefner, 202Qayne, 1997)Lack of support from partner, family and

friends contribute to psychological morbidity following a miscarriage or other traumatic

events (Le& Slade, 196). Finding also shows women receive inadequate care during
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Chapter 1: Introduction

andafter a miscarriage from healthcaregiessionals (Rowlars® Lee, 2010) leading
miscarrying women to experience unpleasant emotions (Baird et al., 2018). Lack of
empathy, not being considered as patients, use of medical words to address their
pregnancy or loss and lack of clarity with the piogl procedure are some issues women
experience in their interactions witthe healthcaresystem(Baird et al., 2018.ayne,

1997)

A large number of Can&h populationsare immigrantg22%) (Turin et al., 2020)n this

study, the termdimmigrant refersto anyperson whaisborn outsideCanada anthas

immigratedto this country Compared to Canadiarborn people immigrants, especially

newcomers, are more likely to experience difficulty accessing healththese

difficulties include but are not lifted to language barriers, cultural differences, lack of

information about accessing or navigating services, discrimination, insufficient social

support, and expectation differencekdlich et al., 2016Noodgate et al., 201)7 These

barriers have greatitnl QG 2y 62YSyQa SELISNASYOS 2F | YA

Q¢
O«

make sure the provided support for women after a miscarriage is accessible for this

population.

The expansion of mobile technology, particularly mHealth apps, has created novel

opportunites® LINE A RS (G KS ¢ 2 NI Rékdedibf@matznl G A2y oA 0K K
(Zawati& Lang 2019).mHealth applications have the ability to support people

physically and emotionally by providing quick and easy access, transfer and tracking

of health information with interactive displays and visual interventions which are

more engaging for users. Thesgeirventions can help promote better health

outcomes by changing heakielated behaviours (Ha& Lee, 2018). mHealth mental

health applications offer an opportunity to expand the availability of quality mental

healthcare through cosgffective and scalablsolutions according to public health
2NBFYyATIGA2ya tA1S GKS !''yYQa blidAaz2ylt 1 SHEGK {
Institute of Mental Health (NIMH). Mobile applications are a gobdice of
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Chapter 1: Introduction

psychological treatment delivery compared to other platforme do (1) ease of
habit, (11) low effort expectancy, and (lll) high hedonic motivation (Chandrashekar,
2018 p. 1.

1.2 Objectives

The study hathree main objectives:

1. Understanding the current processwhich women receive physical and

emotional support aker a miscarriage

2. ldentifying the areas that lack support for women experiencing a miscarriage

3. Designing a digital health solution/digital information platform to provide further

support for womenwho experience a miscarriage.

1.3 ResearchMethod andAnalysis

The following research methods were employed to achieve these goals:

a. Semistructured Interviews with Experts
Semistructured interviewshelpto have a more irdepth discussion with the
interviewee and gain insight into their thoughts and feelifiggonckheere&
Vaughn, 2019)Semistructured interviews were conducted online, through

Zoom, with two groups:

Obstetricians/gynecologists, psychologists and grief counsellors §nE@r

the first group, experts in the field of obstetrics/gynecology, psychology and
grief counsellingvere interviewed. These three groups were chosen since
they are the main source of physical and emotional supfomrtvomenwho
experience a miscarriage

Userexperience designers (n=2yor the second group, two user experience
designers with experience in mobile health design were interviewed.

Development of a digital information platform to enhance usability and accessibility for immigrant 1€
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b. ExistingMiscarriageApplication Analysis
To understand the current status of the existing applicatifimesmiscarriage
applications were analyzed. Three applications focus specifically on miscarriage,
one focuses on pregnancy after a miscarriage, one provides information about
bleeding during the first trimester, and one is a pregnancy application with a

sectian for miscarriage.

c. CodesignSession withExperts
A patrticipatory approach was chosen to bring healthcare professionals in
different fields with a vested interest in miscarriage together to design a digital
solution for immigrant women. The adesign session helped me identdgme
of the problems that irmigrant women face after a miscarriage and the ideas

and solutions for solving the stated problems.

d. UserTesting
Three immigrant women from Indi#he Philippinesand Iran participated in the
study to evaluate the usability of the designed applicatiomiR of
guantitative and qualitative methods was employed to find areas of confusion,
uncover opportunities to improve the application and learn about immigrant
G2YSYQad O0SKI@A2dzNI I YR LINSFSNBEYyOS®
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1.4 ChapterOverview

My thesis project research suppatbcumenthasfive sections

Introduction: Thissectioncontains the background and problem statement,
objectives of the study, and the research methods that were employed to conduct

this study.

Literature Review: Thissectionhas the review of the existing literature on
miscarriage, the areas that women lack support after a miscarriage, immigrants and
healthcare, mobile health technology and existing research on supporting women

after miscarriage and abortion.

Qualitative Analysis: Thissectionincludes the analysis of sesiructured interviews

with experts in the field of obstetrics/gynecology, psychology, grief counselling and
user experience design as well as analysis of existing miscarriage mobile applications.
The secondection of the chapter covers the useentred design approach which

involved a calesign session with experts, user personas and storyboaation

DesignOutcome: Thissectionexplains the design opportunities extracted from data
analysis and the degn process for creating a digital health solutmmototype to
support immigrant women after a miscarriage. It showcases the final digital health
prototype Miscarriage Cornegind a user testing the prototype with immigrant

women and iterations of the design based on their feedback.

ConclusionThissectionoutlines the research findings, limitations and future

recommendations for the study.

Development of a digital information platform to enhance usability and accessibility for immigrant 18
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1.5 Summary

Thisthesis projectaims to explore the ways technology copicbmote accessibility
and usability foimmigrant women after experiencing a miscarriage. It is important
to better understand what women need after a miscarriage physically and

emotionally, and how a mobile apgéition could provide this support for them.

Development of a digital information platform to enhance usability and accessibility for immigrant 1
women who have experienced a miscarriage.
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2. LiteratureReview

2.1 Miscarriage

Miscarriage, also known as spontaneous abortion, happens alpeagnancy ends

before 20 weeks gestation. Miscarriage is considered the most common pregnancy
complication (Duga& Sane, 2019), which affects between 1%#d 20% of all known
pregnancies. It usually happens due to a chromosomal abnormality in the embryo or
fetus (Rgerset al., 2019). 80% of miscarriages happen in the first trimester, and the risk

of miscarriage decrease after 12 weeks gestation (D&gdane, 2019).

Miscarriage is often a shocking and traumatic evenfpianments (Gao et al., 2020ince

the ease and high reliability of home pregnancy tests enable families to verify pregnancy
at an early stage, parents can also develop an early attachtoghe fetus Inaddition,

the use ofultrasonic scanning devicksasmade visual attachment possible (Petts, 2018)
T an option that was not available for previogenerations. The attachment solidifies
when parents engage in activities such as planninghfe pregnancy, visiting the

doctor, pregnancy announcemestand preparing for the birthNews of a miscarriage

can be the source of great sorrow (Klein, 2020) afflicting the personal, social, and
professional lives ofgrents(Palas Karaca & Oskay, 2D28cientific reports indicate the
negative impact of miscarriages on the mental health of parents, causing high levels of
depression and anxiety that can last up to 12 months after the incident (Jol&son

Johnston, 2020).

2.1.1Causes andRsk Factors

There are certain factors that can increase the risk of a miscarriage sgemeisc (e.g.,
embryo/parental chromosomal abnormalities), endocrine (e.g., maternal thyroid
disease, diabetes, polycystic ovarian syndrome, luteal phase defect), immuneh.g., t

antiphospholipid syndrome, the presence of antithyroid antibodigg®ctions(e.g.,

Development of a digital information platform to enhance usability and accessibility for immigrant 2C
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TORCH infections, bacterial vaginosis), anatomical (e.g., uterine malformations, cervical
incompetence), anthrombophilia(Tranquilli, 2012 Alongside these factorsigher

maternal age and previousiscarriageexperiences are the most common reasons for

this incident. As age increases, the riskni$carriagealso increases due to the

increased incidents of trisomy pregnancies, especially for women older than 40
(approximately 50%) (Shorter et a2019).Miscarriagehappensin 40% of pregnancies

among womenat 40 years of age. The rate is between 9% and 12% fge&&old

women (Johnsol Johnson, 202Q Palas Karaca & Oskay, 2D2ZDespite the various

reasons listed, accurately assessing the role of a single element in diagnosing the causes
of miscarriagas challenging since miscarriage is a complex disorder with a wide range of

causegTranquilli, 2012).

2.2 Lack ofSupport After Miscarriage

2.2.1Lack ofSocietal Recognition

Miscarriage is an event of great loss that leads to grieving and requires extensive coping.
Grieving a miscarriage can seem like grieving other losses, but coping with it can be
especially difficult due tthe way it is viewed in society (Petts, 2018), where miscarriage

is rarely considered significantincident It mostlyhappensbecausemiscarriageoften

occurs before a viable pregnanoy because people are generally unaware of a
G2YFyQa LINBgEhé baylytageRuidbsk tfiey are informed by the parents
(Petts, 2018)Evenin the case of close friends, people aftendzy’ I 6+ NB 2F 21 KSNAQ
pregnancies before the 12th week, which is the socially acceptable time for pregnancy
announcements (Klein, 202®s a result, parentsften grieve aloneand cope with a
miscarriage without viable support from others (Petts, 2018), iceguan experience of

loneliness and isolation (Klein, 2020).

Development of a digital information platform to enhance usability and accessibility for immigrant 21
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2.2.2Lack ofSocialSupport

t I NByGaQ Sy20A2ylf NBO20OSNER:S F2ftt26Ay13
support they receive. However, family and friends as the main source of sugmeort
mostly unable to help due to making statements that minimize the significance of
miscarriages (Hiefner, 2020) or acting as if nothing has happeagdgL1997). It

should be emphasized that these circumstances are not necessarily an absence of
sympaty, but rather the lack of conventionabcialbehaviour in these situations

(Layne, 1997). According to both qualitative and quantitative data, women who receive
social support are more likely to manage the miscarriage better (Mc@tedl, 1997,
Thomas & Striegel, 1995). The crucial role of people offering such support should be
emphasized since research suggests that women benefit most when they receive
support from parents or other women who have had previous experiences with a

miscarriage (Rowhds & Lee, 2010).

2.2.3HealthcareQupport After Miscarriage

In Canada, similar to many other countries, miscarriage is managed in the emergency
department, and women are referred to this department if they go to the hospital with
the signs of a miscarriag/omen may also receive care from professionals such as
dodors, nurses, midwives, arat Early Pregnancy Assessment Units (EPAUS) (Freeman
et al., 2@0; Palmeret al.,2019). Therefore, after a miscarriage, the first reference for

the parents is often healthcare providers who can inform, advise, and help theop®

with the loss (Heinfer, 2020).

Despite theimportance of receiving care aftemaiscarriage qualitative findings show
women do not receivadequate medical care during and aftbeir experience

(Rowland & Lee, 2010) leading miscarrying women to experience unpleasant emotions
(Baird et al., 2018). These women report examples of medical care as involuntary
placement in maternity wards, lack of sympathy while waiting for gynecologists

(Rowland & Lee, 2010)and their medical recognition as neither grieving mothers nor

Development of a digital information platform to enhance usability and accessibility for immigrant 22
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patients by healthcare providersayne, 1997). They note that miscarriage for

healthcare providers is a routine or normal occurrence that creates no compassion and
WRAAYA&AADS QFre2min &t &ly 2Z0) In & dtudyiby Freeman (201@)eral

women expressed their unfamiliarity with and uncertainty about the treatment

procedure or expectation (Baird et al., 2018), and those receiving the treatment

considered the visit rushedr insuficient in satisfying their informational and emotional

needs (Freeman et al., 20). A study bys5éjourne Callahan and Chabrol showed that

78% of 300 French women did not receive adequate information regarding the causes of

their miscarriage, and 82% ofam remained concerned about future pregnancies post

treatment (Séjourné et al., 20)0Another study showed that most of the 15 miscarrying

women participants were confused about the follays required or what to expett

some returned to the emergenaepatment, some did not show up for the folloup,

and some others inquired about the ways to prevent future incidents. One participant

adF3iSRE ab2 2yS (Ft1SR G2 YS Fo2dzi gKeé& YAaoOl N
2F Al KI LILISY A Y 201B)Benkrglly, posmidcakridde treéatinentarte ¢ X

primarily focused on physical symptoms rather than emotional ones (Baird 204B)

and womendo not receiveadequate information about community supports or about

how they could effectively receineedequate/appropriate mental treatments (Freeman

et al., 2@0). Research shows that neither the language nor the attitude of healthcare

providers is emotionally sensitive for women experiencing a miscarriage. The typical use

2T YSRAOIE SRy aa8NKREAONRORNWHAf ZHR A X 2 NJ WLINE
WFSGdzaQ oKAES RSAONAROAY3I (KS NBYFAya 2F (GKS LI
medical settings (Freeman et al.,Z). On the contrary, those women who receive

compassionate care and aaeknowledged by healthcare providers express positive

points about their healthcare experiences (Freeman et ak0p0

In addition, research shows that since miscarriage is not mentionsustbirth
classes, parents suffer from a lack of jpnescarriageeducation, and they are generally

unaware of the high rate of miscarriage until they experience one. Most participants in a

Development of a digital information platform to enhance usability and accessibility for immigrant 23
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recent surveymeasuring general perceptions of miscarriage in the United State®
unaware of the occurrences and causes ofcaigages (Bardos et al., 2015), making
them more anxious when the miscarriage happened:-rgcarriage education in
outpatient settings can make women prepare to deal with the most common causes or

symptoms of miscarriage (Baird et al., 2018).

2.3 Miscariage and Mental Health

The impact of miscarriage can be psychological as well as emafiRadaieret al.,

2019). Sadness, guilt and sklame are the most common feelings women experience

after a miscarriage (Freeman et al.22). Awomay’ Q & NXBfter@ iniscaryfage can

be divided into four categories: (1) a grief reaction, (2) a depressive reaction, (3) a

combined depressiv@grief reaction, and (4) no reaction (Beutel et al., 1995). Research

findings show that the typical sorrow following a miscage is generally similar to

normal uncomplicated grief, first marked by shock and denial and then by sadness, guilt,
shame, helplessness, and hopelessness, with possible somatic syngtomasdower

abdominal pain, cramping, back pain, absent perieatsl the passing of tissue or clots
(Danielsson, 202T;offol et al., 2038). While the grief lessens over time in most cases, it

Oty a2vYSiaaySa t1ad t2y3aISN) GKIy AAE Y2yliKas
ANASOAYIASZQ 2FGSYy |vereeztvrEoyhpleX Brief@an cduse R S LINB & & A
psychiatric complications, including PTSD, anxiety disorders, major depressive disorder,
recurrent obsessivveompulsive disorder, and suicidality (Toffol et al., 201Women

experiencing a depressive or a grtfpressve reaction may require specific care and

can go through a lonterm depressive period, whereas women experiencing a simple

grief reaction do not generally require any psychotherapeutic help (Toffol et al3)201

Miscarriages can trigger serious and chronic mental health issues in some women, for
example, those with mental health conditions before the loss, those without living
children, those dissatisfied with the care they receive from healthcare providers after

the loss, and those traumatized by the loss (Rogers et al., 2019). compared to women
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having live births, women having a miscarriage or an induced abortion appear to be at a

higher risk of lifetime alcohar substance misuse, and affective disorders (Tic#taal.,

2013). In many cases, women have feelings of guilt andodaihe. They feel nutrition,

exercise, prior birth control use, and carrying heavy objects could have led to a

YAAOFINNAII ISd G¢KSNBE GSyRa G2 o0 6Beettoof 200 27F |[jdzSa
Aa0NBaaSR 0 62Nl K 5AR L |Grhefheirio@nyb8dy rthé 3 g NB Yy IKQ
betrayal (Klein, 2020).

2.4Immigrants andHealthcareChallenges

A large number of the Canadian population¥@2re immigrants (Turin et al., 2020).
With over 240,000 new arrivals each year, Canada is a major destination for immigrants
around the world (Ahmed et al., 2015). Immigrants are very diverse in personal
characteristics, place and culture of origin, migration experience, length of residence,
and, mostimportantly in the case of this study, predisposition to disease (Long, 2010).
Compared to the average Canadiaorn population, immigrants are generally healthier
upon their arrival. This situation is callathe healthy immigrant effeé(Gushulalet al.,
2010), related tothe selection process for immigration, favouring healthier and
educated people (Ahmed et al., 2015). However, when they try to fit into the physical,
social, environmental, and cultural aspects of Canada, they losehiiggihealthlevel

and assimilatevith the average population. This is call@tie convergence paradigm of
acculturatiorg (Setia et al., 200). Shockingly, the rates of alcohol consumption, obesity,
depression, and chronic disease rise among immigrants (Ghahari2020). A study
shows that health deterioration is far higher in n&@uropean immigrants compared to

their Europearcounterparts (Prus et al2010).

Accessing healthcare is crucial for having a healthy population and is defined as the
capacity to navigatéealth services andstablisheffective communication with
healthcare providers (Ghahari et al., 2020). Adjusting to a new country is a highly

stressful experience that can turn into a difficult process if patients do not know the
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new healthcare system pcedures (Setia et al., 20l Research shows that compared

to Canadiarborn people, new immigrants are more likely to experience up to two and a

half times more difficulties accessing immediate healthcare. These difficulties include

but are not limited tolanguage barriers, cultural differences, lack of information about

accessing or navigating services, discrimination, insufficient social support, and

expectation differencesalich et al., 201,6Noodgate et al., 2017 Communication and

cultural differerces are two major issues when navigating the Canadian healthcare

a2adsSy 6! KYSR Si It o>advweoasypninavigdiiry) the Gavadiana NI vy (i & Q
healthcare system is hampered by low confidence and poor language proficiency,

impeding successful commigations in expressing their needs (Ghahari et al., 2020).

N2G oFyaGAy3 G2 oS I 0dz2NRSYy 2y 20KSNARI NBY2OJI f
inability to exercise personal beliefs as before, and adaptation to only certain aspects of

the Canadian lifestylge.g., diet, worldeisure time)are some of the reasorfer

changing health behaviours in immigrafishmed et al., 201;55hahari et al., 2020)
aSlygKAfSET 2yS aK2dzZ R y2d yS3tSOld GKS /Iyl RAL
can be problematic, sincégan be significantly differer(tn areas such as access, equity,

care process, etc.) (McAlistetal, 2018)F N2 Y (KS 2y Sa Ay AYYAIANIyiiaQ
(Ahmed et al., 2015).

2.4.1Immigrant Women

Immigrantwomenin Canadahaveless access to primary healthcare services and poorer
health outcomesvhen compard to men. The reasons can range from socially
established gender norms and sociodemographic variables to their role as primary
carers for family and friends (Turin et al02D). Their health condition can be negatively
influenced by their work and family responsibilities as well as increased isolation due to
languagerelated barriers. These can lead to social and economic isolation which can
adversely be correlated with thehealth conditions, particularly mental health
(Vissandjee et al., 2004M\2 Y S y Q & -rekt8d-viewis €an be different from

healthcare professionais areas such as knowledge of medical services, feeling
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uncomfortable to ask about sexual health elimakes women see healthcare

professionals as unapproachable or ignorant of their concerns (Reza&adebver,

2018). Due to their separation from family, friends, and original community members,

the welkbeing of immigrant women is further harmed by the loss of social support

networks and postmmigration cultural isolation (Rezazad&Hoover, 208).

Understandingf the barriersthat immigrant women facés required to observe how

the miscarriage experiences of immigrant women can differ from those of Canadian

born women.

a. CulturalBarriers

Qultural factors can shape pestiscarriage experiences significantly anc

multitude of ways (Freeman et.aR®0). A studyby Kilshaw et aindicates that

the experience of suffering is less personal and more influenced by culture.

22YSyQa (y2e6ftSR3IST FGGAGddzZRSEAE | yR
aKILISR 060& GKSANI Odzf GdzNI £ O2y G SEG®
and personal circumstance might influence not only their understanding of

miscarriagebut also what care they expect to receive after a miscarriage.

0 SKI @A 2 dzN
OYAf aAKLI ¢

Miscarriage can be seen as a nuisance by some women, whereas others view it as

a great loss that requires specific period of time for mourning (Freeman et al.,

2020).

Alternatively, some cultures punish women for a miscarriage since they believe

women owe their husband offspring (especially sons), and a man can divorce his

wife due to repeated miscarriageBhese cultures stigmatize miscarriage, and this

stigmatization reinforces the tendency to ignore and keep silent about the

experiences of miscarriages (Reinharz, 1988). Alternatively, in some countries like

Qatar, miscarriage is acceptable and is se¢nto betraumaticenoughto

necessitateY 2 dzNy Ay 3d ¢ KSe& o0StASOS YAAOFINNAIFIAS Aa

for handling hardshigKilshawet al.,, 2017).
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b. CommunicationBarriers
Sincemanyof Canadian immigrants are from Asia, the Middle East, the Caribbean,
and Africawhere English is not the primary languagguage barriescan be a
challenge when accessing healthcare serviGsshulak et al., 201®ottie et al,
2008) In particula, immigrant women might be unaware of culturally appropriate
health-related information in their native language. Theyyren media (e.g., the
Internet, TV, brochures, and books) family, relatives, friendstheir family
doctor, and community group® translate the information for thenjRezazadeh
& Hoover, 208). The efficient strategy seems to be either among themselves
(family and friends) because the natural language is present, or community
organizations where a bond of trust exists among pedipéy know. However,
healthcare professionals have little knowledge of such bonds. This can also
present as another communication barrier between immigrant women and
healthcare professionals who cannot communicate effectively with these women

but also arenot familiar withthe communities womemely on(Kalich et al., 2016).

c. Religbn and Sirituality
The role of religion and spirituality essentiain increasing resilience among
patients facing health problems and illnesses (Riddle, 2020). Researiciy$ind
show that religion can be considered as a major coping mechanism for women
experiencing a miscarriagglu, 2019Petts, 2018), and it can help some grieving
women to better cope with the loss (Kalu, 2019). A systematic analysis of 32
studies investigating the impact of religious or spiritual beliethéability to
recover after grievingndicated that 94% of thetgdiesidentified some positive
effects of such beliefGowchoclet al., 2009). Many women viewed pregnancy
loss as a means of learning life lessons, and their faith as a source of strength;
using it as a coping mechanism for miscarriages (Riddle, Zo@@ome women,

religion can provide a feeling of purpose and meaning if@f@vchoclet al.,
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2009) help them to better cope with stressful situations, and even see

miscarriages as part of a divine plan (Petts, 2018).

For Christiag religion provides helpful context for considering the significance

of their loss. Parents can imagine their lost child in heaven (often in the shape of

an angel) as a way to communicate their complex sensations and beliefs that are
understandable for themselves and othgtayne, 1997)In addition, loss and

struggle are frequently depicted in Jud€dristian traditions as spiritually

edifying, and child lossisatthecem2 ¥ (G KS &2dzf Q4 t Af IANRYQA
sacrifice is even a part of both traditioas two grave amples, in the Old

Testament, Abraham demonstrates his devotion to God by willingly sacrificing his

son, and in the New Testament, God sacrifices his only son for a greater good,
believing that for the love of the world, God gave up his son to redeemfpéd® &

sins (Byne, 1997)Muslimsbelieve in thedea that events are in the hands Gbd.

This means thalvhen a womammiscarries she believes that her carrying baby

gla y204 YSHyd G2 tAOS3T I ywtogakeSandh y OA RSy (i

protect her from more serious harm in the future (Tranquilli, 2012).

However, itisimportant to note that religion can make the coping process more
challenging for some. Specifically, miscarrgcgn be viewed as a punishment
fromGod,rest Ay 3 Ay FSStAy3aa 2F | o6FyR2yYSyl
religious group. These beliefs can increase the risk of psychological discomfort

following a traumatic experience (Petts, 2018) such as a miscarriage.

2.5 Mobile Technology andHealthcare

Great advances in smartphone apps, especially ones related to healthcare, have made
mHealth (mobile Health) a familiar technical term (Kernebeck et al., 2020). While there

is no standard definition of mHealth,danbeRSFAY SR & aYSRAW OFf | yR

practice supported by mobile devices, such as mobile phones, patient monitoring
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RSOAOSas LISNE2YFt RAIAGEE Faaradlydasz |yR
for eHealth (GOe) (Osbost al, 2019). The expansion of mobile technology, particlyar
mHealth apps, has created novel opportunities to provide a broad population with
health-related information. More than 75% of Canadiatiee(majority of whomare

born between 1980 and 1996wn smartphones and almost half of these people have
downloadedat least one health app. Clinicians also use these apps in their daily

practices (Zavwati et al., 2019).

The focus ofMmost nHealth applications is oaspecific disease (diabetes, dementia,
FdziAAYZ tFEN]JAYyaz2yQaos alLlbdamha®as BNPpazkid | Yy R
al., 2a9). mHealthappscan also benefit both patients and healthcare providers by

changing communication patterns (Osborn12)) For example, ilinical practices

mHealth apps can be used to deliver diseeslated educationsupport clinical

diagnosis and/or decision making, encourage behaviour change to enhance patient
adherence and compliance with treatment, and act as a standalone digital therapeutic
resource (Rowland et al., 2020he benefits of utilizing mHealth devicaest only

include therapeutic practices but algaclude extending social connectiofise et al.,

2018.

2.5.1Mobile Technology andviental Health Issues

Smartphone apps have extensively been used to investigate mental diseases and
disorders such adepression, anxiety, PTSD, addictive disorders (alcoholism and tobacco
addiction), and developmental disorders. There are currently apps available for diverse
medical practices, including cognitive behavidharapy (CBT), seffionitoring, mental
illnessscreening, psychoeducation, and mindfulness. Research findings clearly show the
benefits of these smartphone apps in clinical practices (Kajitani,e2G20). People in

need of mental health assistance seek apps that are effective, easy to use, secure,

communicative, and visually appealing. The participants also expressed their desire for
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tracking and making connections among a variety of symptoms and mental states

alongside accurate data anaily¢Thach, 2018).

Inthed 1 dzR& a5S @St 2 LRAYITIA IS ONIIAF2ALOAT2ANIAFINR ST NBO2
Tukiwas developed to investigate and to help people experiencing grief. Inputs from the

dzAZ SNBEQ aAddza GAz2ya 6SNB Fylfel SR dzaAy 3 bl dzNT f
other matchel users. To obtaithe best user experience, the concept was tested and

developed with users in workshops utilizing paper wireframes. The findings showed that

the best way to process the concept is to talk about personal grief, and people benefit

most when the talk occurs Ib@een people with similar grief experiences (Thach, 2018).

Based orcognitive behavioratherapy (CBT ¥ive mHealth apps were investigated, and

the findings showed that users value their ability to monitor, reflect on, and understand

their health conditims. They also valuedmtions to deliver notifications, prompts, or

emails to remindisers to completassociated activitie6Thach, 2018).

2.6 ExistingResearch omHealth Applications

There are a fewniscarriageapplications available on the App staseGoogle play
There isminimalresearch conducted otine designof an application for supporting
women who have undergone an abortion or miscarriage. The following is a brief

summary of these studies.

The Pregnancy Loss Study Group at Cork University Maternity Hospital (CUMH)
developed a series of apps in 2016 to distribute professional information on pregnancy
loss problems and facilitate their research during data collection and analysis. The aim
of this researchwas to create a content management system using web and mobile
based apps with dual functionality; firki work as an information source on pregnancy
lossfor women,and secondo serve as a research toa@iskingusers to enter their
pregnany loss experiencesnd help the researchers to improve their knowledge about

miscarriage

Development of a digital information platform to enhance usability and accessibility for immigrant 31
women who have experienced a miscarriage.



Chapter2: Literature Review

Theresearchgroup first created a website to provideserswith information about

pregnancy loss and CUMH facilities. Using the PhoneGap mobile development
framewolrk, JavaScript, HTML5, and CSS, an app was deveRipedmnformational

articles were retrieved from the database into local storage, by opening the app, users
were able to access informatiaasily A separate toolkit was included in the program

and wasonly accessible faiegisteredusers. Using the toolkit, the users could map and
record their pregnancy loss experiences using diaries and photos. Upon submitting
entries of photos, the app calculated the overall emotion (positive or negative) using a
word list with associated scores. Several validated psychometric scales on mental issues
(e.g., The Edinburgh Postnatal Depression Scale, Perceived Stress Scale, and Self
Evaluation Scale) were embedded in the app, which could calculate and display the
scorest 2NJ S OK aoOlfS®d ¢KAa fft26SR GKS NB&ASHNOKS]H
emotional wellbeing. The collected data can be usedtpport future clinical

evidencebased practiced f/nchet al., 2016).

In anoher study, Gerdts Hudayaand Belusg2014)conducted research to facilitate the
development of a prototype mHealth smartphone application to provide information
about and increase access to safeortion in IndonesiaWith assistance from a safe
abortion hotline, the researchers conducte8 i-depth interviews with Indonesian
women aged 18 and older who had safe $etfuced abortions using the drug
misoprostol. Four topics of interest were covered in the interviews: 1)}abbetion
information needs, 2) questions and/or concerns regardimgoprostol, 3) individual
access and usage patterns for mobile phones, as well as comfort and literacy with
mobile technologies, and 4) features to look for in a safertion mHealth smartphone
app. The study suggested that women may be interestedsimartphone app that
provides information on safe abortion. Instructions on the protocol and operation of
abortion misoprostol, warnings about and photographs of impostor misoprostol,

reminders to take medications, information about normal seféects, inbrmation
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about common sideffects, and geacoded maps for local health facilities were among

0KS TSIF(Gdz2NBa adzaasSadSetai2PmMy 6KS | LJJQa RSaAidaly o

In 2019, Gilet al., developed aveb-based intervention based on preferences and
experiences of women who underwent an abortidine study was designed according
G2 0KS WResaustiod MYB WY Sy dlrdA2yQ LINRPOSaa FNRY GKS
Council Framework for Complex Medical Intervens. The study had three phases. The
results of Phaséshowed that women used technology to manage their clinical
treatments andprefereda website, having emails and notifications that could facilitate
follow-up care and treatment. The extracted infortian from Phasd was consolidated

with the help of family planning specialists and key stakeholders. The product led to the
development of a comprehensive wdtased platformMyPostCare. Phasecomprised

of such options as pogirocedure care, emotionalell-being tool, contraception

explorer, sexual health, and appointment booking. In its virtual follpywomen also
received automated email notifications, linking themMyPostCare services. Phdde

of this study is currently active and processitsguisability testing (Gikt al,, 2019).

2.7HumanCentred Design

Humancentred design (HCD) is a design philosophy that considers a central role for the

end-user in the design process (Harte et al., 2017). It focusedfeativeapproaches to

address the issues and provide gkanned solutions, satisfy the needs and

requirements of the user (Ergueed al, 2019). That is, through a joint effort between

researchers and designers and their interactions with-asdrs, they offeproducts and

services tailored to practices, requirements, and preferences ofuseaals (Steen, 2011).

This focus on people receiving products or services makes HCD different from traditional
RS&A3IY LINI OGAOSas Ay 6KAOKedndp®taf 2000za Aa 2y RS

wkEGKSNI GKIFYy AYLIRaAy3d 2ySQa LINBFSNByoOoSaz 1/5 O

motivating, transmitting, and interpreting process in which all members of the design
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team cooperate to produce the results (Heenop et al., 2019). Theiseaccomplished

using a range of HCD tootdten borrowed from fields such as psychology or sociology

(Giacomin 2019. Tool selection should be done with special care to offer: 1) basic

FIL Oldzrf AYyTF2NXIFGA2Y O2y OS NI and EnitalidgaS 2) NB & S| NOK
definitions of operational boundaries and 3) insights rather than instructions (Heenop et

al., 2019).

However, tension can arise between researchers, designers, and participants over
differences in their research and practice worlH& D tries to consolidate these worlds
within well-defined limits. Another tension could arise from the differences between
orientations in research and design since in HCD one should first understand the present

and then design for the future (Kanstr&Christiansen, 2005).

The International Standards Organization (I3@,0) presents six principles for HCD:
wThe design is based upon an explicit understanding of users, tasks, and
environments
wUsers are involved throughout design and development
wThe aksign is driven and refined by ussentred evaluation
wThe process is iterative
wThe design addresses the whole user experience, including the context in which the
user finds his/herself
wThe design team includes multidisciplinary skills pespectives
(Holeman& Kane, 2019p.488).

2.7.1CoDesign

Among the six elements of HCD (participatory, ethnography, the lead user, contextual,
empathic, and calesign) (Steen, 2011), -d@sign can be defined as a process taking
into account the diffeent backgrounds of users, researchers, and designers to enhance

the efficiency and creativity in imagining and exploring ideas, to draw and discuss
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sketches, and to develop prototypes. As experts of their experiences, everyday people
are active participarg and cecreators in the calesign process (Steen, 2QMisser et

al., 2005) Sanders and Stappers (20@®fine cedesign asollective creativity as it is
applied across the whole span of a design pro¢ess Codesign is recognized and

used as a transversal approach leading wsatred design (UCD) that investigates
different domains from usedriven projectsundertakenby a company to open

innovation projectompletedthrough collaboration between a compaaynd the user
(Rizzo, 2010).

2.7.2Usability

Despitethe great potential of using mHealth apps, the use of this technology is limited,
and most users stop using the mHealth aplpsing thefirst five interaction experiences

A quarter of the users use the apps just once before quittireghefi& Tulou, 209).
Research findings show that users avoid apps that do not address usability, and they
generally spend less than 30 seconds learning how to use an app before choosing an
alternative or stop using this type of app foreverewet al, 2019). As such, running a
usability test before a public release is arguably a necessary practice for mHealth app

developers (Zhou et al., 2019).

Several frameworks have been proposedmneestigate usability. The International
Organization for Standardization defines usability as the extent to which a product can
be used by specified users to achieve specified goals with effectiveness, efficiency and
satisfaction in a specified context e$e and indicates effectiveness, efficiency, and
satisfaction as its measurable featurésefvet al, 2019 P.). Niel&n identifies five key
aspectsf usabilityt learnability, efficiencymemorability, reduced mistake rate, and
satisfaction(Nielen, 196), whereas Sneiderman indicates 4 major attributes for
usabilityt time to learn, satisfaction, time takeo recover from errors, and

performance speedOptimising Usability Requirementd014)
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For Karvonen (2000), the simplicity and beauty of anaffgrts user experience and
interpretation which can, in turn, be influenced by such factors as cultural background,
age, and the amount of user experience. The users assess mHealth apps are based on 10
main factors interface, navigation, notification, dataliection, goal management,

depth of knowledge, the accuracy of data and content, completeness, actionable
recommendations, and usaystem fit (Vaghe® Tulou, 209). Some believe that app
developers can improve user experience by considering desigetion, and user

interface, and the enormous amount of providgenerated data in the portal can be
incorporated with highyield attributes of mHealth apps to enhance portal utilization,

patient engagement, and health tracking (Baldwin et2017).

2.8 Summary

Studies show women do not receive enough care after experiencing a miscarriage. They
experiencea lack of support from family, friendpartners and healthcare professionals.
Immigrant women may experience more challenges due to their cultuclamguage
barriers. Sadness, guilt and sklame are the most common feelings after having a
miscarriage. Many women also suffer from ptrstumatic stress disorder (PTSD) even
years after their experience. Miscarriage can also trigger serious and chmemital

health issues in women. Compared to women with a live birth experience, women
having a miscarriage appear to be at higher risk of addiction to alcohol, substance

misuse and addictive disorders.

Technology has the potential to provide support fatipnts and help them manage
their health and welbeing physically and emotionally. The expansion of mobile
technology has created a novel opportunity to support patients with headthted
information. The same applies to clinicians and healthcare gersi Technology is

filling the gap in providing health for patients and making healthcare more accessible

and affordable for the users.
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3. Quditative Analysis

Qualitative analysiallowsresearchergo get a deep and nuandaunderstanding of

the context Busettoet al., 2020 Lester et al., 2020). Qualitative work requires
reflection on the part of researchers, both before and during the research process, as
a way of providing context anghderstanding for readers (Suttdia Austin, 2015).
Recently, hmancentreddesign has become more accepted in different fields of
healthcare. Designing a good product or a service in healthcare is not possible
without a custometcentric approach (Stola028). To adopt a customeentric

approach in the design of the applicatidour research methodwere employed:

Semistructured interviews
Analysing existing applicatien

Codesignsession

= == =2 =

User testing

Semistructured intervieve were conductedwith experts in the field o§ynecology,
psychology, grief counselling and user experience deSigainterviewsvere
concerninghe challenges women experience after having a miscarriage, how
immigrants' experience with miscarriage is different from the Caaradxperience,
how the design of an appan help women manage their health physically and

mentally after having a miscarriage

In addition to the interviewsl, analyzedsix existing miscarriage mobile applications
based on the analysaf the interviewsandthe MIND frameworkTheMIND
framework was designed for evaluating heattlated applications endorsed by the
American Psychiatric Association (APA). The framework has six categppe3rigin
and Functionality, Inputs and Outputs, Privacy and Sgg@linical Foundation,
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Features and Engagement, Interoperability and Data Shafimegframework
evaluates the applications based on the needs and preferences of patients (Lagan et
al., 202). In this chapterl summarizedny findingsof expert interviavs and data

analysis of miscarriage applicat®n

3.1 SemiSructured Interviews

Semistructuredinterviews are the mostommondata source irhealth-related studies
andaregenerally used in quantitate analysis. Thimethodallowsresearches to
collect openended dataand understandthe feelings, beliefs and thoughts of the

participantson a specific topi¢Dgonckheere& Vaughn2019.

| conducted semstructured interviews with nine participant3he participants
includedobstetriciars/gynecologists, grief counsellgrmesychologists and user
experience designers. All interviewees were recruited through eiRetruiting
obstetricians/gynecologists was done by sending emaitbed/itala Global Health
organization Vitala is an organitian that works with and advocates for women's
health issues. For recruitirggief counsellorsl sent emagto a couple of miscarriage
grief supportprograms Recruiting psychologists and user experience designass w
done by sending emails to expertstiresefields. Eightinterviews were conducted
online through Zoom and one was conducted by enTdike online zoom interviews
took 4560 minutes each. The interviews were audszorded and relevant portions
were transcribed. For one of the interviews that was done by email, the interviewee
received the questionasa PDF and provided their answers tie PDFand emailed

it back.Conducting the interview in this format & G KS A yraf@ad@A SgSSQa
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The interview analysis is divided into two sections

1) Interviews withmedicalexperts This includesbstetriciansgynecologists
psychologist and griefcounsellors

2) Interviews withuser experience designers working in healthcare.

Obstetricians/gynecologistspsychologists and griefounselors (n=7): Dr.
RoopanGill, Dr. Genevieve Tam and Dr. Erin Bader practice as obstetricians/
gynecologists andiork with immigrant women whdavemiscarriel. Kristine
Aandersona registered psychologistpecializein perinatal mental health.

Sheis thefirst psychologist in Western Canada certified by Postpartum Support
International hat supports womenwith perinatal mood concernd.astly Patti
Walker, Cyndi Mcled andLoriAnn Huotare the foundes of three miscarriage
support groupsn Edmonton andhbbotsfordthat providesupport forwomen

who have had a miscarriage, ectopic pregnancstillbirth. The experts were
asked a series of questions about the care women receive after a miscarriage

andhow it could be improved.

User experiencalesignes (n=2): AmmnehAzeimand Diana&Campbelbareuser
experience designemsith experiencedesigningdigital health solutionsAzeim
is the director of user experience at Alberta Health SenacesDiana isuser
experience engineer and storyteller at AlbeBaie CrossTheuser experience
experts were askedbou their design insightselated tousability accessibility
for health-relatedinteractive mediatheir designresearch, challengdbey face
while workingwith healthcare professionalandhow to validate or testheir

design work
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Thefollowing stepswveretakento analyze the interviews:

1 Transcption: listento the recording andhen write down the speech word for
word
1 Read and review: reaithe transcriptionsiteratively tounderstandthe concept

1 Extract the keylatapoints. connect and identify themes within the data

3.1.1Interview Analysis

Thefollowing key pointhavebeen identified and categorized into two sections:

A.lInterviewswith experts (obstetricians/gynecologists, psychologists, grief

consultants) Issues

a. Lack ofPhysical andEmotional Care After a Miscarriage

It's not patientcentred or womarcentred when it comes to managing
anythingthat's not acute. Anythinghat's not life-threatening. [It@] | feel
like patients are left in the dark to kind of struggle and manage for

themselvest Tam

Most interviewees stated that women do not receive the care they need after
having a miscarriage. Healthcare providers, family/friends, pregnancy loss
clinics, community support, and psychologists are the most important
resources women seek after a misgage. Healthcare providers play an
important role in how the experience of their miscarriage is shaped since
women have their first interactions with them. Dr. Gill, obstetrician and
gynecologist, mentioned the language healthcare providers use is always v
practical which has a lontasting negative impact on women. Cyndi McLeod,

Adult Grief & Loss Services Manager at Abbotsford Hospice Society believes

Development of a digital information platform to enhance usability and accessibility for immigrant 41
women who have experienced a miscarriage.



Chapter3: Qualitative Analysis

that using robotic and clinical language, treating women in a rush and not
providing enough informadin about what they need to expect after a

miscarriage isounter topatient-centred care.

Lack ofaccess taesourceswithin healthcare was alsstatedby interviewees

as one of the factors that can add stress and trauma to the experidtaiti

Walker, founder othe ParentCare Society of Edmontonialks about the

difficulty to find a physician and the additional challenge to find one that

aLSFH1a GKS LI GASydQa fFy3dza IS AF 9y3IftAaK Aa

Tam obstetriciaigynecologistanddirector of projectsat Vitala Global
Foundationmentioned the stress and trauma women may experience having to
go through ultrasound in a different department, finding the availability of the
ultrasound and waiting for the doctor to get their resulwhich always tends

to take time) Therefore, ia woman is six weeks pregnant, from the time she
starts spotting tillthe time they know if they had a miscarriage not, they are

left in the dark.

Kristine Aandersorg registeredosychologisandprenatal mental health
certified professionalalsobelieveswomenneedmore support than what they

commonlyreceive at the hospitals

At the hospital they@e like [here] we@e here for you and we do all this stuff
and then they just kind of send you home and say, you kinane@ [hereQ]
some lost people if you want to call them atibyd talk to you[you know
for half an hour an hour on the phone, bjithere@] there'sa lot more moms

need.
In addition to healthcare providers, famiyd friends are considereshe of
the primary supporivomenseek after aniscarriageWalkersaid family and
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friends sometimeslo not provide the support womeigenerallyexpect from
them. They sometimes expect women to just move on and go to another
pregnancy andlo not give them the opportunity to ggve. Women may
hesitateto share their feeling with their family and friends because traynot
want to upset themShe addedhat immigrantwomentend to have less family
supportsincethey might be alone in Canada theeir family maylive in different

cities.

Early pregnancy loss clinics are additional resources women can seek support
from after having a miscarriage. Gill mentioned theicBrare taking women

out of emergency rooms, where they were historically treated, which is a great
improvement. However, they still do not provide ongoing support after a
miscarriage or prepare women for subsequent pregnancies. Aanderson
mentioned that trese clinics follow women for only two or three weeks after a
miscarriage. Additionally, they cannot refer women to a psychologist because
there are no public psychologists available and they are not permitted to

recommend a private psychologist.

Therapy isan essential resource that helps patients to deal with their mental
wellness and trauma after a miscarriag@espite its importance, it is not easy

for women to have access to therapy. Aandersotes

I need to know who to go to, | need the time and tiesources to go to
them. And | need to feel not stigmatized when | j@& a pretty big hill to

climb.

Unfortunately, the cost of therapyn Canadas high and it is not coverdaly
mostpeoplelinsurance plaa Aanderson mentioned that if peopti not

have a goodnsuranceplan, they probably cannot afford therapy. Since
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immigrant womerntend to havelower incomes compared to Canadiarborn
women, the chance of having therapy is very l@&arhings differences between
immigrants and the Canadigrorn - The role of literacy skills Education

Matters: Insights on Education, Learning and Training in Canadp, n.d.

In addition, women who have children at home, need to find a person to take
care of their children to be able to attend the therapy sessions. Immigrant
women with less family support in Canada haverder time finding the

support they need to attend theessios. Bader notes:

For a lot of our immigrant population, their partnelsn®necessarily work
in Edmonton, sdhey@e often alone here with their children, relying on the

support of[of] friends and not necessarily extended family.

Difference in prenatal and regular mental health is petrecognized bynany
practitioners. Aanderson mentioned that because of the similarityrehatal
mental health and mental healthmost practitioners think they can treat

prenatal depression if theknow how to treat depression. She add

ThereQ@ a lot of myths and misunderstandings around miscarriage grief, that
[that you need to] you need to know what y@&a doing. Otherwise, @

really easy to stick your foot so far down your road youlaatrieve it.

Aanderson believegpractitionersshould make suréhey do not treat prenatal
mentalhealthif they K | @ Sefeivél trainingfor that. Otherwise this can be

more harmful than useful for thpatient.

b. Lack ofAccess tdReliable Information
According to the interviewed experts, women do not receive enough

information from their healthcare providers after having a miscarriage. Walker
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mentioned that women generally receive most of the information they need
from Googlesocial mediafamily andfriends and less from healthcare
providers Thisis why womeroften havewrong information on why

miscarriage happen. She states:

ThereQlots of misinformation on the internet. And | think also wheyu®@e
talking to family and friends, sometimé& not always reliable information.
It is stories that have been passed down, culturally and generatigraaity

it@ not alwaystrue.

McLeodbelieves womeraren@sure where to go to find the information they
need.Based on her experience, in rural areas accessing the information is even
harder.It isnot easy tdfind a physician and without having a physician, women

do not have access to basic information about pregnancy and miscarriage.

Tam alsanentionedwhen women come to the emergency room, they are
unableto retainthe information they receive from thénealthcare provider. She

assers:

| have to give them the bad news in a very awkward situation. And then |
have to plan with them what to do next. Andey@e tired. They usually

already waiting for 20 hours. And then | tell th¢ail you have tptake all

this medication[you have t¢ You have to know about these side effects

You have to know how the process goes. And then remember everyt@ing
telling you. Or | tried to write something on a piece of paper, and then | give

it to them.

She also addethat especially for immigrant women it can be harder since they
do not completely get what theloctor or EPL nursis sayingand becaus¢hey

feel shy andthey generallydo not askthem for further explanation
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c. Cultural andLanguageBarriers
Interviewed experts believe that cultural and language barriers affect
immigrantwomen@experence of having a miscarriag&illhighlightsthe
different kinds ofsupport women needwhichvary depending on the context
and culture of where they come frort is very important to considehe
different cultural practices andow women think about lossr grief from

different perspectives.

Aandersommentioned thatsometimes the practitioners in Canada may not
acknowledge these cultural differences andan cause adverdeelings in

women For instance, if a woman reaches out for help and mentions that she is
living with her partner and parents at homgCaucasiapractitioner may
assumeshe hasnough support availableecause this is the norm in their

culture. But if the woman is coming from a community with 30 or 40 extended
families, having three people is not enough and the person may feel she is

isolated.

Tam also believe thatimmigrantsdo not feel empowered to advocate for their

own health,due to their language barrieEheasserts

Language barrisrand cultural differences often made things more
challenging[And s@ for example, what | mean by cultural barriers is that
sometimes theydon® communicate exactlwhat@going on or how they
feel. And they always just take tli®ctor@word at value, and thegon®
guestion anything. So theso then they justlon®, if you everj if they don®
understand the instructions, they might not tell you becatisey@e afraid.
And then they suffer at home. And then it delays tH#ueir] management

and treatment to care. So for example, if they have a complicaticay@e
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more kely to come later, with a complication, thaman-immigrantwho

feels more empowered to advocate for their ovuralth.

Gill believas thatSouth Agans, which are the second biggeéstmigrant
community in Canadand it very hard to talk about sexual reproductive health.
Theygenerally celebrate birth and positive things. But when it is related to
having an issue like miscarriage or abortion or sexti@hsmittedinfection,

they prefer to manage it in silenceddo not seek help.

Different cultures havelifferent beliefson when a baby hagsoul Some
believe that it is during the time of conception while others may hold the view
that it is during the time of their delivery. This affects the attachment theiliam

and friends have towards the loss of the baBandersorsaid:

In through orthodox Judaisnit@not considered a baby until it takes its first
breath. So,you@e not entitled to the regular grieving procedures unt®

taken its first breath.

Rituals may also vary depending on the cultural background of the women.
Walker mentioned that in some cultures it is appropriate for the baby to be
wrapped in a white blanket, because of that sense of purity. While in other
cultures, it is important thathey be dressed in a particular outfit. Some believe
the body needs to be buried within 24 hours and rituals are required to be
performed around that. It is important for anyone that is supporting women
after a miscarriage to respect all these differenddswever, Walker believes
just because a woman comes from a specific culture, we should not assume

that they want to follow their rituals. She adds:
| had a woman that was from the Islamic faith, ahd Imam had come to

pick up the baby to take to the mosqubatQreally interesting. But she
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wasrRready to say goodbye to her baby yet. Ahd Imam was literally
pounding on the door saying, we need to take the baby heeneed to

take the baby now. But sheeeded to have more time with her baby. And so
that was one time where | met the mom where she neededwilbét the

Imam needed. And | asked the staff to hold off on the paperwork to make an
excuse that wealidn't have a signature or something because cae®

release babies without the proper signatures, because that was able to buy
the mom a couple more hourfSo yeahSo | meanthat@one very specific
example that | can think of, of kind of going against the culture but meeting

the woman where, what heneeds were.

Tam talks about the lack of willingness some immigrant women have towards
seeking therapy because mental health is taboo in manywestern cultures.

¢KS t1 01 2F dzyRSNEGFIYRAY3a YR gl NBySa
health and weHbeing as a hddtic part of your health requires a lot of

education. The stigma around mental health is not limited to-m@stern

community cultures. Aanderson believes there is a lot of pressure for moms to

be fine all the timeShesays:

ThereQincredible pressure omoms to be fine, and everything is good, and
everything is great, and everything is happy. Anobi®e undergoing IVF,

it's [itQ] part of your journey. And ou'vehad a lossgdon®@worry, at least
you can have another @[ you know and sothereQjust so much pressure

to be okay, that for moms to go, Okay.

Different cultures tend to find a reason for the loss differenflgnderson

believes some cultures put the blame on women. Walker also sote
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INe had some cultures that have said, W&l because you ate a mangor
was because yofyou} know and and this is not true. But that has been

passed down from generation to generation.

d. Gender
Interviewees hold the view that miscarriage has never been addressed properly
considering ittommonnessTam believes the reason for a lack of emotional
and financial support in this regard is because there is a perception among men
GKFG YAaOFINNAIFIS A& + g2YSyQa AaadsSe {KS 0685
programs to support patients through misca@i®&s A F A G 61 &  YSyYyQa A &:

Becauset@a woman issudandyou@e like, oh itQ] this just happens, you
have to accept it. Women have been accepting this forellsen we just say
accept it, or decrease it on the priority list. Right. And like you say, women
break through it. And maybe a lot of times they forget about it, and it

becomes anon-issue But at the time, it was an issue.

McLeodalso believewomen@heakh has not been studiedith the same
depththat men@health. She addd#

| can imagine that it would be very hurtful to have a male doctor just sort of
brushoff this experienceHe is never going to know what this experience is,
like, everHemay know whait@like as a husband, but his body will never

experience this experience.
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e. Pregnancy after dMiscarriage
Most interviewees believe pregnancy after a miscarriagevisry important
issue and women need to seek physical and mental support before starting a
new pregnancyAandersorbelieves thatpregnancy after a miscarriage can be a
nightmare if womerdo not get it treated first. It is highly correlated with

postpartumand peripartum anxiety and depression. Tom also mentibne

Seeking out extra support if you feel likeuQe gone through a traumatic
experience odidn@have enough support during this miscarriage so that
[you know you can talk about it before the next pregnancy so that gon®

have any carryover baggage or burden from it.

A.2 Interviewswith Experts Obstetricians/GynecologistsPsychologistsGrief
Gounsellorg/ DesignOpportunities

a. Normalizing theExperience
All interviewees believe the first step in helping women who have had a
miscarriage is by normalizing tih@iscarriageexperience Gillmentioned we
shouldhighlight that miscarriage is very common and one in four pregnancies
end upin amiscarriageso it canhelp women feel leskonelyin their journey
Sheencouragesvomen to talkand shareheir experienes. Bader also
mentionedsince family and friends generatlp not share their experience of a
miscarriage, womewho have had a miseriage for the first timedo not know

how common they are

Gill mentioned that miscarriage is usually a genetic issue. This is @aivag of
telling women that it is an abnormal pregnancy to start with. Tam also

mentioned that we should raise awareness on the fact that a quarter of women
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experience depression after having a miscarriage, and women are not alone in
their grief. She addethat we should highlight how women are not causing a
miscarriage, so hopefully, they do not place blame on themselves. Miscarriage

usually happens with age and thisistural. Tam asserts:

[t@not what you ate[lt@not what yoy it@ not that you traelled. It's not that
you had a massagé@Qnot that you had a stressful test that day. So to kind of
take away the feelingf guilt. | know people still feel guilty, becaubey®e
like,oh, my eggs are not good. Bjlntut] in a way, if you tell them this is just

normal for this age group, then hopefully, thegnnotfeel so bad about it.

Tamalso added that showing women that famous people are having the same

experience, can normalize it more for women.

McLeodbelievesthat we should normalize the experience, but at the same
time make sure we are not minimalizing it. Som@men express that thegto

not feel advocated to ask for help since théynot want to takethe time and
energy of a counskr or support person for an unimportant issudcLeod
believes we should make sure that women know they are allowed to reach out

for help:

A miscarriagésn@a lesser loss than losing a child who was alt@estill a
loss of dreams, hopes, wishes aftald.[Righi So | thinKI think] that they
need to be reassured thattQ[itQ] perfectly okay for them to be reaching

out for help and support.

b. ProvidingResources
All interviewees believe women need to be provideith resourcedo be able

to manage their mental and physical health after a miscarridgederson
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believesthe rate of recovery is extremely high when women are connected
with good support and resourceShe also believes when women are in grief, it

is very hard fothem to go and find resources by themselves:

Andif you®e in that grief, or that trauma, or that strestje idea of okay, well,
now | need to pick between these six resources and look it up and go flt@ it.
just [1tQ] overwhelming.So,people justdon't do anything and just sit on the

couch and cry.

Gill believeswe should make sure the resourgaovidedare based orhe
geographical location of where women are locatEdrinstance,if a person is

from Ontario, they should have access to resource3ntario. Tam believe
providing women with resources can empower women to learn about
miscarriage and understanghat they can expectShe addedve should make

sure women have accessteliable and holistitiealthresources. The resources
should address all the psychological aspects of what women are going through
because miscarriage is not just a physical issue, butgisgchological and

socialissue

Walker mentioned that women shdaibe provided with different support

groups. For instance, online forums where women can connect and share their
stories, or miscarriage colouring books and songs where women can express
themselves through art which can be also a source of healing. Addily,

there are different memorial services that are conducted throughout the year

that can be a way to honour their baby.

Gill also believethatwomen need to have accessresourcesabout planning
a pregnancyThey also need information @ontraception since not all

pregnancies are wanted and women ntagt want to get pregnant after a
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miscarriageBader believe,immigrant women have less information about
contraception and it is crucial for us to provide these resources for therer

experience someimmigrant women are unaware of birth control options.

| would say in general, in my experience, that more immigrant women are
unaware of what options there are for birth control. And so | think having, or
just the fact that you can actugleven control people to get pregnant.
That@something that a lot of womedon®@even know, necessarily. like,
depending on where they come from, right? Like if they come from, you
know, like the middle of nowhere in Sub Saharan Africa, like they just have

very little education. So sometimgeu®e starting really basic.

Providingimmigrantfriendly resourcess another piece that should be

considered. Tarmentions

Like immigrantfriendly clinics, immigrant friendly doctors, immigrant
support groups, Facebook groups, any resources that can connect them to
other people that are from their same culture or would understand what
they®@e going through. Also support groups that are lddber women having
miscarriages, itloesrjust have to be immigrants, but also going through

the same thing.

The simplicity of the provided resources is crucial especially while designing
for immigrant population. Bader mentioned that one should alwegyssider
the level of education of the patient. In her experience, some immigrant
patients have language barriers that make it difficult for them to read, which

affects their accessibility to the resources provided.
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c. PhysicalQupport
All interviewees hold the view that providing physical support for women has
the potential to help them in their recovery. Gill mentioned women who
experience a miscarriage have a lot of questions regarding what is normal, what
is not normal and what theibodies should expect after miscarriage. Aanderson
believes that if women receive the information at the right time, they
experience less stress. Walker also holds the view that women are more open

to accepting physical support prior to emotional support:

[t&@ much easier to talk about the physical changes, and people are

comfortable about that, thn the changes that are happening in your heart.

Tam states that women do not need a physical exam following a miscarriage.
However, if they have too much cramygj, continue bleeding after two months,
have a lot of pain or have symptoms of pregnancy, a felipws needed to

make sure there is no product of conception in the uterus. Tam talks about the
possibility of an application to walk women through the praces miscarriage

and track their progress. She notes:

ThereQ@a lot of research that shows that you can, you can figure out if your
abortion is completed on your own without needing an ultrasoufd,if we
can show that withnduced abortion populations, | think we can definitely

do that with miscarriage populations.

Answering a couple of questions can help women track their progdiigase
out when they need to see a healthcare provider to daudrasoundwhen the

miscarrage is completedand what to expect daily
How has the bleeding been? Was there a point whe@zeally heavy? Did

you feel[like] you pass clots or things that looks different thaotskhat
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could be like the tissue? And then how is the bleeding now? Is it getting less
over time? And then when did it stop? And same with the pain, tracking the
progress of the pain. It should be getting less and less. And then also tracking
the pregnancy symptos Is it beginning less than less than so at the end, if
you®e bleeding is much lighter and almost finish&dhere@no pain,

there'sno fever, and ya don@have and, the symptoms are decreasing
symptoms can take a bit longer to disappear becausenthele corpus

luteum that@producing the hormones has s&hrink.

Tammentioned thatthe checklist for physical tracking should be completed
after two weeks to beccurate If the usersaysno to pain, fever and pregnancy
symptoms we canpossiblyguarantee that the miscarriage is complefe.
record ofwomen@health historycanprovide them with helpful information

when they visit a healthcare provider.

Gill believes the application could provide réiate follow up and support for
women. Currently, women who experience miscarriage have access to nurses
in early pregnancy losdinics, with who they can ask questions and receive
support. Gill believes astion of the application can connect women with the

nurses online, despite their geographical location.

d. Emotional Support
Interviewees believe women need emotional support after a miscarriage to
better manage their mental healtihandersormentioned thatthe grief model

psychologists used previously was not appropriate.

We used to have the grief model that wigkat wag get over it. And the
sooner you can get over it, and we all stop talking about it, the better society

will be. We now know through research th#nat] traumatizes a ton of
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people.So,wee moved on to thgthe] one called continuing bondSo,
anythingthat we can do to help facilitate thighe] continuance of the

existence of baby tend to be pretty helpful.

Walker believed sometimes having a continuous relationship with their passed
away babies helps women to deal with their grief better. So, providioigen

with activities to continue their bond, can help in their healing process. Lighting
a candle periodically, writing a letter on their anniversary due date or getting a
tattoo, can be some ways that help women to continue their relationship with
their babies. She mentions examples of activities and traditions women have

followed in continuing their bond with their lost child.

We have another family that donates this lovely little support, early loss
support bag, and in there, the@a certificate for btterfly. So, you can take
this certificate and pick up your butterfly and have another ritual of
releasing that butterfly. Now th& not going to fit for everybody. But it is a
beautiful way of saying that, you know, like butterflies, the way | lookiat i
that butterflies, we release them, and th@yg gone. But like her babies, they
never ever truly gone because we always see butterflies might not be the
same butterfly, but symbolically it represents the fact that babies are still

with us.

XAY  We dutung, $dving those little jujitsu statues. | ddknow if you

know, those are beautiful. And those are all for miscarried babies. And | have
not been to Japan. BuRk seen pictures of the gardens of that, and what a
beautiful way of honouring. Anldknow that sometimes they go back and

they [they] redress it, and especially on an anniversary date. So,@hare

beautiful example of how that relationship continues on.

Development of a digital information platform to enhance usability and accessibility for immigrant 5€
women who have experienced a miscarriage.



Chapter3: Qualitative Analysis

Anderson talks about anxiety, guilt and lack of-selfe support being the
commonmental issues women have after a miscarriage. Women punish
themselves by not eating and sleeping well because they blame their bodies for
not holding the baby. She also added that women have different ways to
grieve, and one should not tell them if theyeadoing it right or wrong. Women

should grieve in a way that brings them the most comfort.

Aandersoralso believes anobile application can help women to follow up with

their mental health in several ways. Tapplication carcollect data on a

g2YSyQa YSyidlt ySSRa o0& GNIXO{AYy3 YR LINRJAR
depending on how they feelt can also help with monitoring wom&mental

health and referring them to a psychologist if needed. For this reason, the app

could usea quick screeneby answering a couple of questions:

You can just start with how are you feeling? And then®f gad, has it been
more than two weeks or less than two weeks of every day or almost every
day? Or anxious? Has it been interfering with yalitity to do regular

things in youlife?t Aandersm

Connecting with nature can have a positive impact on women. Aandreson
talked about using images and videos of nature in the application to help
women with meditation and relaxation. Walker also mentioned that women

believe connecting with mountains, oceans and water can be healing for them.

e. PeerQupport
Interviewees belige having a peeto-peer network in which women can share
their experience and help each other through a hard time, will help women feel
less alone and scared. Walker talked about the importance of seeing other

women that are further along their healingymey, which can help them feel
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more hopeful about a better future. She also believes women supporting
women is crosgulturally accepted. Women who have not experienced a
miscarriage can still empathize, support and provide comfort to women who
have a misarriage. McLeod also said there is true value in mutual support. If
women know they are not the only person dealing with this experience, they

are more likely to accept what they are going through.

Participants also believe a chat platform can help woroeme togethe

and share

We know that people like chat platforms where they can chat with other
people. orfwe know that they like to hear testimonials about other people
who have gone througthis. Forexample, what do people do when they
need help? They go to their friends, and then they talk about it. Tyey
know] ask questions that the friends might not know the answers, but they
kind of give feedback, and they give solutions and they providestfpo,!
think that would be really nice to have on a platform, on a digital tool would
be to have some kind of forum blog, testimonials, peepeer supportt

Tam

It is also important for peeto-peer support to represent all the cultures and
communities, so women feel they are connected. Gill believes we should make
sure to have someone from each community in the live support (online nurse).
Walker added about the importance of a multicultural brokgpe feature in

the application.

However,Aandersorbelieves mentorship is a far better medium for helping

women compared to peeto-peer support:
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Things can go badly when you are with other women who have also
experienced losses. Becay$ike if you have haflif you®e on a firsttime

loss, andyou@e in a group with woman who has had six losses, then as the
person with the first time lost, your brain is immediately going to go to oh

my god, | might have five more miscarriages.

f. Support for Partners andlamily Members
Intervieweesnoted partners should not be excluded from the miscarriage
support. Gill talked about the importance of providing support to partners by
offering information, so they daot feel excluded. The support should be along
the lines of how partners should take caretbemselves and how to support

their partners.

Some partners may grieve to the same level and some do not. Aanderson
believes if the partner is grieving to the same severity, they should have their
own circle of support, and they should not work on thgrilef together. But, if

the partner is not heavily affected by the grief, they can be a great support for
the birthing person. In this situation, partners can be trained with basic mental
health first aid. She also added that the idea of cheat sheetssthatuses in

her therapy sessions can help partners to learn how to support their spouse:

| call them cheat sheef{®r] or cheat codes from video games terminology,
which is just basically going if Sde&rying, what do | do? Place a hand, and
we work withthe birthing persons to make these flowcharts @egoing to
Mace your hand on her back and sit down next to her. Ask her if kere
anything she needat this moment. If she says no, go and get her a cup of
tea. if she says yes, you know, do that. if she satysiin if she brings up

feelings or emotions, do reflective listening, and | will teach the spouse how
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to do reflective listeningof like, Yeahtisounds lik¢it@ really hard that

you®e dealing with this because a lot of spouses want to fix it.

Walker also believes sometimes partners play an important role in w&@nen
decisions especially if they come from a culture where a man tells their spous
what to expect or what to do. In this situation, it is important for the partner to
have some basic information. In addition to the partner, other children and
extended family will go through the miscarriage as well. Sometimes family
members want to helpbut do not know how. So, it is important to support

them by providing helpful information.

Because i not just the woman th& going through this miscarriageQit
also her partner, possibly her extended family if she has other children, as

well and vhat does that mean as well for thefas wel].

B. Interviewswith experts: User experience designers

a. Designing foiMHealth Applications
Interviewees believe designing for health is different from +@alth appsin
different ways. Campbell thinks the product needs to be designed in a way that
the user feels empowered and in control. The reason is that when people are
dealing with healthrelated issues, thefeel like theyare not in control of many
things in theidives, anddesignershould not add to the stress they

are experiencing:

They®e stressed, the§e worried, they@e anxious, and we need to make sure
that (that) we do2add anything on top of that to make them feel stupid, or
that they dor2know whatthey®@e talking about, or they somehow done it to

themselves.
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Campbeltalks about the importance of creating a positive but compassionate
experience for the usdry using the right language and visuageim also

believes since the user can be sick,itlo®gnitive ability might be affected, and
they might process information differently. As a result, designing for a health
related application should be designed as simple as possible and match more to
what peopleare familiar with Using features and wial cues that are popular and
understood by most people is preferred to be used over creating an entirely new
feature that would require users to have to learn how to use théor. example,
using a simple drogown calendar instead of a complicated onegsethe

patients track dates without any need to learn how to use the new calendar.
Campbell alsbelieves irthe importance of using proactive language while
designing for health. She believiigmt most users use the application due to a life
event, and putting blame on them by using biased language is not providing the
support they seek. In addition, using simple language and avoiding medical jargon
is very important while designing a mHealth apptfte public. The information
should be easily understood by everyone without needing to Google

medical terms.

While designing for health, it is preferable to provide minimum features. Campbell
says the features on a mobile health application should tstarnercentric. The
designer should focus on the needs of the user and what is going to support them.
If a feature is not going to meet the needs of the user, it should not be added to

the app.

It's more about the simplification of a process and a singalifon of the site

rather than adding a bunch of features.
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Azeimalso believes adding unnecessary features to the product, makes it
overwhelming and hard to use. She explains an activity that can help the designer

recognize the hierarchy of features in thpp:

In a usefrcentered design method, you could do a divide by dollar, like so many
different activities, right? Sgou create a list of features, and you ask your
users, you only have $3, and you can spend all the $3 on one feature, or you
can distribute it on three more. That way you will get w@dhe most

important feature for the users, right? Anddta very imprtant, important

activity because what | see a lot of times in the field where we h@¥welty

driven product management out of user centered design methodology is that

business keeps driving the features.

b. Designing for Women
Interviewees believe designing for womerdifferent. Campbelhoted thatthe
world isoften designed and built by men, and since people tend to design for
themselves, women have been mardiaad.She believes North America has
createdan idealized persgctive of womerand persuade women to fit into this
box. The design, in terms of both visuals and content, should break this box and
should not put the same pressure media puts on women todag. use of content

and visualshould help women feel calm, ¢etted, understood and empowered.

Azeim added most women are good at miitsking. They have the ability to
manage multiple things happening around them, and theyaféen manage them
easier than men. In addition, it is hard to get women to trust an application,
especially when you are designing for educated wonkgiucated womemeedto
know the source of the information to be able to trust the application. The
designer sbuld provide all the relevant detaits gain their trustWomen are also

community builders; they are good at creating relationships. Therefore, creating a
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platform where women can share their thoughts and learn from one another is

vital while designingdr women.

c. Designing for Immigrants
Interviewees believe the language we use for immigrant populations should be
simple and easy to understanielping themmake an informed decision about

their health.

Language that is geared towards a grade three l&velpport things like new
immigrants, because they obviously @mead (the) English or understand (the)

English language quite the same waygampbell

Azeimbelieves we need to provide enough support to lessen the impact of a

language barrier on immigrants. She says:

Ensuring that we have proper translations, right. And we write very clearly,
right. And also, not too wordy. We can have like many, too manyrtaoy

words and information that overwhelms them further, right. So, I think for
them, like going through plain language writing over and over again, that and
then making clear set of steps, right, just so that they know they can whatever

they need to do ad how to follow.

Campbell saysnmigrants may not understand the ecosystem and how healthcare
in Canada work It is vital to not assume they know this information and provide
all the necessary basic information they may require about healthcare in @anad
Providing this informatio will help women feel more secure in what they know,

and reduce the anxiety of feeling like not knowing enough.
Azeim believes immigrants are smart people who are willing to adapt and are
open tonewideas It is our responsibty to help them learn and make them feel
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they are at home. Campbell talks about the importance of using culturally
appropriate visuals, with colours or imagery being appropriate in different
cultures. Having user testing sessions with people from diffecalturescan
identify any biases that may exist angicogniz any culturally inappropriate

visuals without assuming.

d. Creating Personas
Both interviewees believe creating a persona can help a designer know the needs
of their target audience betterA persona is aimaginary character that
represensdifferent types of users of a product, service, website, etc. (Bam
Siang, 2019 Campbelhotes personas help with humanizing the experience. She
also believes it is a great asset while having-designsession with experts,
instead of the actual user:
X So,you use the same perspective to get them to look inward and really
imagine themselves in the other perd@rshoes. So, if you start this session
with that, they®e more likely going to look at it from that perspective than

their own.

Azeim also believes personas should not only focus on the demographics of the

user and where they come from but more on who they are and their needs.

3.2 Analysis of Existing Apmation Design

The analysis of the existing miscarriage applicatismsportant for several reasons.
First, itidentifieswhat features are most important to the userSecond, it highlights
what are the strengths and weaknesses of doenpetitors.Third, it shows méow

to differentiate and improve the application | am trying to create. | evaluated existing
miscarriage applications on Google Play #relApp store. The criteria for choosing

the applications was their relevant conteniv® applications focus specifically on

miscarriage, one focuses on pregnancy after a miscarriage, one provides information
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about bleeding during the first trimester, and one is a pregnancy application with a
section for miscarriage. | evaluated the applications basetheriramework |

created from my literature review and interview analysis. | also used the MIND
Framework (mHealth Index and Navigation Database) which aligns with the
framework recently endorsed kthe American Psychiatric Association, but includes
objectives and auditable (Lagan et al., 2D2The framework can be seen

in Appendix 1.

A. TheMiscarriage

The miscarriage appas released in 2015 by Elizabeth Petruoslio has extensive
experience as birth doula, a family educator on childbirth, newborn care, and
parenting. She also runsGievingMystery,designed to help parents cope with
pregnancy lossthe app informghe userabout miscarriages and provides them with all
viable options. It corgtins many different but related sections such as miscarriage
definitions, causes of miscarriage, miscarriage options, bonding with baby, the physical

and emotional experience, recovering, and pregnancy atess.

Options For Miscarriage What Not to Say

* “You can have another baby.

Definitions « "At least you know you can get pregnant.”

* "It was God's way of protecting you from
@ Options For Miscarriage .

* “ltwas God's will

Bonding * "Heaven needed another angel '

* “Your baby is better in Heaven.
Disposition
P « “Time heals all wounds
* “I'know just how you feel.” (Unless you
have personally experienced pregnancy
loss)

@ The Physical Experience

There are three options for miscarriage:

Warning Signs
expectant management, medical management,

* It could have been worse."

@ After Miscarriage

@ Emotions

@ Time Off for Miscarriage

Causes of Miscarriage

and surgical management which includes D&C
(Dilatation and Curettage) and D&E (Dilatation
and Evacuation). These options are available to
most women experiencing miscarriage;
however surgical management may not be
recommended in very early losses. It is
important to confirm that the embryo/fetus no
longer has a heartbeat and/or there has been
no growth

A vaginal ultrasound (not abdominal) should be

« "Now you have an angel/saint in Heaven
* “You should be over this by now! It's been
weeks/months/years.

* “God never gives us more than we can
handle.

* “What can | do for you?” Instead say, “Can
1 do ___ for you? Or I am going to bring
over a meal” not “Can | bring over a meal?”

Figure 1: ThMiscarriagemobile appication
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B. Miscarriage Warrior

The Miscarriage Warrior app was first released by Places App Inc. in September 2020,
and is available on the App Store for download, with regular updates. Thiapger,
Shannon Passalacquexperienced six miscarriages aheleloped the app based on her
own experience. The app creates a network for miscarried women to receive recovery
support after the incident. Upon the first signup, the users are asked about the number
of their miscarriages and the type of assistance trexyuire; the data will be submitted

to an administrator and after his/her approval, the app connects women to a
community where they can discuss their experiences, feelings, and opinions with other
women and healthcare professionals while working on thealing. Bimonthly

community sessions on the Zoom platform are held to further support wame

MISCARRIAGE
WARRIOR

n Miscarriage Warrior

Make Your Mark

Everyday is an opportunity to leave your mark
on the world. How will you do It

Miscarriage Warrior

ATime inNeed

Figure2: MiscarriageWarrior mobile application

C. Glow Nurture
The Glow Nurture app is a customized pregnancy suppi providing users with daily

updates on their pregnancy and the growth information abad¢tus. The app was first
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released in July 2020 and is downloadable on Google Play and the App Store. The recent
update added a section supporting postpartum and migege. The users can range

from a pregnant woman or a recovering one from a miscarriage, supporting both groups
and eliminating the need for another apPsershave access to a diversity of
miscarriagerelated articles and a forum where they can talkiwgind listen to women

with miscarriage experiences.

Supportive Stay Informed Watch Your
Partner and In Control Baby Grow

17 Weeks and 3 Days

18 Weeks and 3 Days

Dec 17, 2018 ~

19 Weeks and 3 Days

38 weeks & 2 days

12 days to go

| 560 you logged that you'e
“.-« fealing anxious today

Thought it would helg f |
booked you a massage for
‘."“- opm!

@ Insights >

£¥. Dashboard >

Daily Health Scoop

Figure3: GlowNurture mobile application

D. Pregnancy After Loss

ThePregnancyAfter Loss app is designed to support parents who are conceiving after a
loss. The app is designed by Pregnancy After&ogport (PALS30-80% of women

who experience a miscarriage will conceive within 12 to 18 months of their previous
pregnancy loséSupport, 2021)The app is designed to support women and their

partners in the whole journey of having a baby after expesieg a miscarriage or

stillborn. The app has features like customized pregnancy progress updates, coping skills
and meditation, access to loss resources, link to support groups and other community

members who are pregnant after having a miscarriage.
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Track your ) \ Log important
pregnancy moments

Connect with the
PALS community

Figue 4: PregnancyAfter Lossmobileapplication

E. First Trimester Bleeding

TheFirstTrimesterBleedingappis designed for healthcare professionals and

clinicians based on medical literature and expert medical authorities. The app is
available on Google play. The app walks clinicians through the complex evaluation of
bleeding in women in their first trimestefhe app answers questions suchdahat
information and investigations do | need for a woman with early pregnancy bleeding,
how do | distinguish pregnancies which are viable,-miable, and of uncertain

viability, and when do | need serial sonograms garly pregnancy loss, what are my

treatment optiong.
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m;mmmmmm e
rimester Bleeding app offers decision
support on pursuit of diagnosis and guidance ultrasound? nor ectopic.
‘on management. Initial quantitative B-hCG is < 3,000.
Choose resource: Ectopic precautions advised.
i i el ‘Obtain a new transvaginal ultrasound. What
NONVIABLE 1P findiogs does it show?
Py o i dporcon
ot o v o ot 1y Bt opbdoopdodbodon o Lo R
o35, ectopic pregnancy, or  benign cause. ° hat Showed a gestations sa¢ with & Yok sac
pregn taiure)

findings inclode
2 spontaneaus aborton, evakinte 8 regnancyof Ty gt 2 o e v haatams

== L T is essentisy the same question posed at the
pebutissshirpeptiiraeioss iy == -~ mean sac diameter 16-24 mm and no embryo
i ]
o

'begining of the diagnostic aigorith. Earfer n this
patient:

‘such that pregnancy should be seen on sonography.
‘Thus the next step is repeat sonography. The sonogram

will cycle back into the same scroens and evaluation
steps

yolk sac

wh s
~absence of embryo 26 weeks after LN
- empty Wit
0 yisible eebeyo)

- eniarged yok 53¢ (7 mm)

- smafl gestational £2c inreiation t0 size of embryo (<5
mim iference between mean sac diameter and crown-
rum length)

VIABLE |UP confiemed by findings
~ fotus with heartbeat

Findings consistent with but not confirmatory of VIABLE

P s

Figureb: FirstTrimesterBleedingmobileapplication

3.2.1Findings
Tablel shows thecomparison of the existing miscarriage applications. The

comparison is divided io two parts: usability assessment and features.

women who have experienced a miscarriage.

Usability The Miscarriag Miscarriage Glow Pregnancy First Trimester
Assessment Warrior Nurture After Loss Bleeding
Size 10 MB 22MB 69MB 32MB/ 4.2 MB
42 MB
Platform Google App store/ App store/ App store/ App store
play Googleplay Google Google
play play
Offline Yes Yes Yes Yes Yes
functionality
Number of | 100+ 500+ 1,000,000+ 1,000+ -
downloads
Recent December January 11, January 12, January 13, February
updates 14, 2015 2022 2022 2021 2021
Cost Paid/ Free Free Free Free
$1.36
Language English English English English English
Graphs or No No Yes No Yes
summary of
user data
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Primary Miscarried Miscarried Pregnant Miscarried Clinicians
audience Women Women women Women

Password No Yes Yes Yes No
required

Level of Low Low Medium Low Low
learnability

Validated Yes No Yes Yes
through

research

Designed Yes No Yes Yes Yes
with medical

professional

Use of Yes Yes Yes Yes No
simple

language

Avoid Yes Yes Yes Yes No
medical

jargon

Minimal Yes Yes Yes Yes Yes
design

Use of No No Yes No No
illustration

Use of No No No No No
nature

Tablel: Part I:Analysis of miscarriage applications: Usability

FeatureAssessment The Miscarriage | Glow Pregnancy | First Trimester
Miscarriage | Warrior Nurture After Loss Bleeding

Connection to social No Yes Yes No No

media

Remindes No No Yes No No

Access to history No Yes Yes No

Allow users to send No No Yes No No

data to healthcare

providers

Goal sets No No No No

Step by step physical | No No Yes No No

support

Physical facts Yes Yes No Yes Yes

Step by step emotional| No No No No No

support

Guided meditation No No No Yes No
Development of a digital information platform to enhance usability and accessibility for immigrant 7C

women who have experienced a miscarriage.




Chapter3: Qualitative Analysis

Referring to therapist | No No No No No
Access to mindfulness | No Yes No Yes No
resources

Access to coping skills | No Yes No Yes NO
Access to emergency | No No Yes No
contact information

Live support No Yes No No No
Mentorship support No Yes No No No
Peer support No Yes Yes Yes

Chat platform No Yes Yes Yes No
Phone line support No No No No No
Link to support groups | No Yes Yes Yes No
Support for Partner No No Yes Yes No
Information forFamily | No No No No No
andFiends

Providing resources for| No No No No No
immigrants

Table2: Partll: Analysis of miscarriage applications: Features

3.3UserCentred DesignApproach

Usercentred desigriUCD)nvolves including the user throughout the design process
(Abraset al.,2004).UCDis a multidisciplinargesign approach based on the active
involvementof users to improve the understanding of userd task requirements,

and the iteration of desigrand evaluation. It is widely considered the keyptoduct
usefulness and usabilityan effective approach to overcoming the limitations of
traditional systercentred desigriMao J.et al., 2005 P.109. In this research, a

series of usecentred design approaches (including storybaargser persong co
design session and user testing) wesedto ensurethe enduser is involved in the

process of designing the application

These activities helped me bettunderstandmy users§heeds, requirements,
objectives and feedback. It also let rampathizewith the primary user of the

application, know the ways that people will use the app and what they will do with it.
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3.3.1 Storyboard

| created a storyboard thelp me predict and explore my us@experience visually. |
employed my literature review and data analysis from the interviews to create the
storyboard.A goryboard puts a human face on analytic data and lets the designer walk
Ay (KS dza S MBE01WaTKrau§hithe torybdaid O am ableaiter

understand the background and story of my primary user and how the user interacts

with the application.
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1. Fatemeh and her husband moved to 2. She starts working as a kindergarten
Canada two years agos teacher

3. Fatemeh and her husband don't want to 4.They consider having a baby and Fatemeh
have kids, but their families insist. In their gets pregnant

culture, women should get pregnant at very

young age

5. She starts buying clothes. Oh, itis a 6. She plans her maternity leave
summer baby!

Figure6: Storyboard
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7. Fatemeh is 14 weeks pregnant
She is washing the dishes when she realizes
she is having cramps

8. She immediately calls her family doctor

& O

e

9. Her family doctor says it is natural to have
cramping, but he can see her in two days

10. In the middle of the night, she starts having
extreme pain and bleeding

E"“’b"“‘b foom

11. Her husband and she go to the
emergency room

Figure7: Storyboard Il
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e

pad

B o
13. After an hour a nurse comes and 14. They do an ultrasound and it seems
asks them to follow her something is not normal

15. The doctor comes after 45 minutes and 16. Fatemeh starts crying. She can't believe
tell them the bad news what happened

17. They go back home and Fatemeh 18. She can't stop thinking about what

tries to rest, but she is not able to sleep happened. She thinks it would not happen if
she was in her home country and she had
the support of her mother

Figure8: Storyboard I
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5

e
SN

19. Was it because | worked hard during 20. Her husband tries to be supportive, but
the day? Maybe it is because of the he has to go to work

stress | had for the possibility of my

husband losing his job? What if | can't

get pregnant again? How should | tell

my in-law families what happened?

21. Fatemeh lies on the couch and cries 22. Her mother calls her

23. Her mother is weaving a sweater for 24, She starts crying and finishes the call,
her baby without telling her what happened. She is not
able to share the bad news.

Figure9: Storyboard VI

Development of a digital information platform to enhance usability and accessibility for immigrant
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4 [

25. Fatemeh wants to have another 26. She starts searching but she can't find an
baby but she is not sure when they can exact answer
try again

e,

A~

27.Time passes and Fatemeh can't get 28. Fatemeh is very lonely. She can hide things
pregnant from family because they leave far, but it
makes her lonelier

29. Her friends at work try to avoid talking 30. One day she is checking her Instagram
about the miscarriage, so she doesn't

get upset

FigurelO: Storyboard V

Development of a digital information platform to enhance usability and accessibility for immigrant
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Search ®
K 2

Oixcover
AASNANAS

31. An influencer talks about her 32. She starts searching on the Apple store
miscarriage experience and how an

application could help her get answers

to her questions

Dow“\oao\ APP chok room —

B m
Sl
e

33. She downloads the application 34. She sees there is a chat platform
She is not comfortable sharing, but she starts
reading the comments

S Applickion =—=

AN > S“Ppor'\- 3roup
Free of charae M

@ > s;e;\_ ofon Tl

35. Other woman feels the same way as she 36. She realizes that there are support
groups available

Figurell: Storyboard VI
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37. She attends a few sessions through
Zoom

38. She is more courage to tell her family
what happens. They get sad, but they try to
support her

APP“ Cofpn =

ReloxoXion

‘;Mmg\c “e> .am\
B \

39. The next day she is in bed but she can't
sleep

40. She goes to the section for relaxation that
she saw earlier on the app. She plays music
and tries to follow the meditation guides

(N

-

S’
= S Y
h ey \‘:' /( \\‘ )

41. She feels more relaxed

Figurel2: Storyboard VII

42.Time passes and Fatemeh is still not
feeling emotionally well
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43. Fatemeh and her husband start 44. She knows she needs professional help.
having fights about unimportant things She goes to the app and searches for a
consultant

f\{ eég/“ \\ﬁﬁ
%% g NI e

45. She calls them and books a session

46. Gradually she starts feeling more stable.
Grief is still there, but it is not affecting her
normal life

Appliicakon =

@ Fatermen @
aaan

Coll withh we
| @DDTIR 345 Folewers

48. Fatemeh starts sharing her thought and
experience on the applications
She is now a great help for others

47.Now she is more connected to her
husband and family

Figurel3: Storyboard VIII
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3.3.2 Personas

¢2 0SGGSNI dzyRSNEGEFYR Y@

dza SNEQ ySSRax SELISNRS

three user personaBBased on the interviews with user experience designers, personas

help stakeholders empathize with the users and look at the issue tiherperspective

of an immigrant woman who has experienced a miscarriage, rather than themselves. As

a result, three perswmas were created based on the data extracted from the interviews

with obstetricians/gynecologists, psychologists and grafnsellorsThe personas

represent different usersvho might use the application, their needs, goals, experiences

and frustrations.

A. Diwata

Diwataa

Age 28

Occupation Chemist
Nationality Philippines
Family Married, no kids
Education Bachelor’s degree

”
I want this baby and | can’t lose it again.

Background

Diwatta is a Philippines woman who
has gotten married 6 years ago. She
moved to Canada four years ago and
started working as a chemist. She
always wanted to have kids, but she
was not able to get pregnant. Finally,
Sahar gets pregnant and she is so
happy. In the second month, she starts
bleeding in the middle of the night.
Her husband and Sahar go to the
emergency room, where they figure
out she is having a miscarriage. After
five months, Sahar gets pregnant
again. She is so afraid of losing the
second pregnancy. She wants to share
her feelings with her husband and her
mother, but none of them is willing to
talk, since they believe she should not
focus on negative things while she is
pregnant. She is suffering in private
and tries to seek comfort outside of
the family.

Figureld: User persona, Diwatta

Needs

@ Talk about her experience and share what
she feels.

® Have her feelings of concern and worry be
validated

@ Be assured about what to expect in a
pregnancy after a miscarriage

@ Know if the first miscarriage raises the
chance of a miscarriage in the next pregnancy

Frustrations

® Fear of losing her baby again
® Not being able to talk to her loved ones

® Feeling lonely and isolated

Development of a digital information platform to enhance usability and accessibility for immigrant 81
women who have experienced a miscarriage.



Chapter3: Qualitative Analysis

B. Priya

}Dﬂya

Age 38

Occupation Dentist
Nationality Indian

Family Married, no kids
Education  Master’s degree

Background

Priya is a successful dentist,
working in a private office. Her
husband is a successful
businessman who travels a lot.
They have been married for 10
years and they didn’t have any plan
to get pregnant. One day she
realizes that she is pregnant. They
decide to keep the baby. After 5
months she starts unusual
cramping. She calls her obstetrician
and the obstetrician’s office refers
her to ultrasound. There she is
informed that the baby has no
heartbeat. She feels she will get
better, but days pass and she
doesn’t get well emotionally. She is
not able to work, and she is not
able to share what she is feeling
with her husband and family. She
wants to have another baby but
her husband doesn’t agree.

Figurel5: User persona, Priya

Needs

@ Be able to get back to a normal life
® Know how and when to get pregnant again

o Know about the risks of getting pregnant at
higher age

® Need support from family and friends

Frustrations

e Fear of not being able to get
pregnant again

o Fear of losing her patients and
professional job

@ Being uncertain about the future
of her relationship
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C. Mahoor

Mahoor

Age 25

Occupation Housewife
Nationality Syrian

Family Married, 2 kids
Education  Highschool

Background

Mahoor is a mother of 2 kids.
Recently she moved to Canada. She
gets pregnant again, since she and
her husband want a big family. In
the ten’s weeks of pregnancy, she
starts losing the pregnancy
symptoms, with mild bleeding. Her
mom asked her to see her doctor,
where she realizes she lost the baby.
She has no family and friends
around her to take care of the other
children while she is healing. Her
husband works in another city and is
unable to support. She also doesn’t
know what to expect after a
miscarriage physically. Her husband
believes she wasn’t cautious enough
and that is the reason she had a
miscarriage, and she is feeling more
guilty because of that. She is
struggling physically and emotionally
without any support. She also
struggles to communicate with her
doctor due to a language barrier.

Figure B: User persona, Mahoor

Needs

o Know what to expect physically after a
miscarriage

® Support from her husband

® Need someone to take care of her children
while she heals

® Needs someone to help her communicate
with her doctor due to her difficulty in
speaking English.

® Needs emotional support to deal with her
self-punishment.

Frustrations

® Feels guilty for losing her baby

@ Fear of not being able to take care of her
children.

® Fear of not being able to communicate
with her doctor.

® Fear of not being able to recover
physically and emotionally.

3.3.3CoDesign withExperts

A participatory approach was chosen to bring healthcare professionals and stakeholders
from different fields with a vested interest in miscarriage together to create a digital
health solution for immigrant women who have experienced a miscarriage.

partidpatory approacHets people generate the solutions and become the partners of

the design procesSanders & Stappers, 2008yofessionals were asked to use their

own healthcare experience and work together to address the identified issues from the
interviews.Jamboardvas used as the workspace for holding thedesign sessions.

Jamboards an online whiteboard that lets stakeholders get together and engage in
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ideation and brainstorming sessiomsreal time It lets stakeholders express their ideas

and thoughts using the software.

Theco-designsessiortook two hours with 10 minutes break. A link to the Jam board
was sent to the participants 5 minutes before the meeting. At the beginning of the

meeting, participants were given a quick introduction to the meeting and the agenda.

In the cedesign sessioparticipants were asked to integrate in the following activities:

a. Preparation
a.1PersonasFirst, personas were introduced to participants and they were asked
to imagine themselves in the presented situation. This activity helped participants

to think about the actual user and put themselves in their shdeiseMminutes)

a.2 PresentationParticipants were presented a brief presentation on four mobile
applications, two on miscarriage (Miscarria¢y@rior and TheMiscarriage), one

on pregnancy after a miscarriage (TPregnancyAfter Loss), and one on grief
(GriefRefugee) chosen by the reaecher. This activity was designed to help
participants familiarize themselves with the concept of application design, and

what has been done so far in the area of miscarriage and grieerqinutes)

b. Ideation
a.1l Mind Mapping Mind mapping was designdd help the researcher identify
the main problems women have after a miscarriage. In the session, participants
were asked to name the most important problems they may think immigrant
women have after a miscarriage, and then expand on each problem using the

sticky notes. (15 minutes)
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Figure ¥: Screenshot of mind mapping on Jamboard

a.2Presenting theddea: Participants were asked to present the most important
problem they believe immigrant women have after a miscarriage and why they

think it is important. They were also asked to participate in a conversation with
each other about the issue.

a.3 Brainstormimy: Participants were led to a workspace with 10 whiteboards. Six
whiteboards had titles of the design solutions that were extracted from the
interviews (Normalizing the experience, providing resources, providing physical
support, providing emotional supppmeer support and providing support for
family members). The participants were asked to add additional possible design
solutions to the rest of the (plainyhiteboards that they couldot find in the
presented solutions. Lastly, they were asked to pigkst notes on each page and
explain what would they provide for women if there were no limitations in
resources. In an ideal world, what would their recommendations be on possible
ways to help women through a miscarriadfecould be a button, a feature, #ser

scenario, a tagline, link to resources or anything they could imagine. (25 minutes)
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can help provide emotional support for women who have experienced a
miscarriage through an application. It can be a feature, a button, a link to a website, etc.

e
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Figure B: Screenshot of proposed whiteboards on Jamboard

(3 Open on a Jamboard

a.4 StickyDot Voting: Participants were asked to go through each other's

comments and ideas. In this stage, they were asked to discuss their ideas and

 dz8adArz2ya

dKI @

idKSe@

Yl @

Kl @5

I 6 2 dzi

asked to imagine they had three dollaihey coud spend all three dollars on one

idea or three individual dollars on three ideand choose the most important

thing that can help women most after a miscarriage. Each participant had three

dollars for each slide. Red circles were used to represent ardoll

Participants were then asked to do the same activity but with having 100 dollars

on one idea in all the slideA. gey circle was used to represent 100 dollars. This

activity helps the designer realize the priority of information. (10 min)
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Figurel9: Screenshot of sticky dot voting on Jamboard
3.3.3.1CoDesignSession Data Analysis
Issue Collected Comments
Losingtrust inbody 1 Expectation ofno input from body means everything
is okag
1 Everything was going okay, then it w&sn
9 Societapressure to easily produce children
1 Loss of feeling in control of body
1 Feeling that yo@e failing attwomanhood
9 Questioning your choices about your body
1 Angry at body for losing the pregnancy
1 Question all assumptions about what healthy

bodies are

1 Worried about age and what that might mean for a
future pregnancy

I Worried about another loss

Nothingelsechanging 1 Reminders at home

f Supportsystemd y 2 OKI yIAYy IE
(going to work, etc.)

1 Annoyance at daily tasks

1 Feeling the need to jump back intesponsibilities

9 Daily things losing feeling of importance

9 Not wanting to associate with friends with kids or
pregnant friends

1 Social medighappy messagiryg

1 Social media targeted advertising
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Others saying stupid
things(trying to be
helpful)

= = = =

=

"At least..."

People withdrawing because they ddknow what

to say

Not knowing what you need people to say

Pressure that someone saying somethisgoulct

make you feetbetteré

Not acceptable to express anger at people when they
say hurtful things

Women sanetimes notéallowec to have boundaries
Scary stories from others about miscargag

Lack of support

—a —a |_= o

=5

Miscarriage is often misunderstood

Family and friends/society not realizing the impact
of the loss

Does not feel comfortable talking about emotions
with husband and family

Unable to communicate her needs to doctor,
therefore has no idea what is happening to her body
physically, how to manage the symptoms, what to
expect

Doesr2have time alone to go through and process
the miscarriage, the physical sid#exts, and grieve.
She needs to stay strong for her kids

No family or friends to help

Not sure wha® available, where to get support, that
it even exists

Husband is not supportive of her and makivay feel
worse

Feeling very alonandt not sure who taurn to for
support and/or helXIf a new immigrant, likely very
little support from people she knows

Guilt

= =

= =4 =

Blames herself for the miscarriage

She is losing control of her body, ability to "provide"
for the family, her role and purpose in the family
Husband blames her for the miscarriage

Loss of autonomy

Both she and her husband want a big family but she ig
"failing" at this objective

Her guilt is likely preventing her from talking about
how she feels with others, even if they would be
supportive

Feeing guilty for a whole host of possible reasoid

| cause this? Could | have done something to prevent
the miscarriage? Am | not good enough? Worthy?

Development of a digital information platform to enhance usability and accessibility for immigrant 88
women who have experienced a miscarriage.



Chapter3: Qualitative Analysis

Lack of reliable 1 No one to talk to about her situation
information 1 Unsure of wantsacceptable/appropriate to share,
both within her own culture, and also in this new
country
9 Does not know that miscarriages are common and not
caused by the women, husband also da@&now
Language barrier 1 Language barrier limiting access to suppoamfort
of understanding what is actually happening or has
happened, where to access translation services
1 Language barrier with doctor
9 Information does not represent them due to cultural

barrier

Table3: Summary ofmind mappingactivity with experts

Solutiors Recommendations

Normalizing the 1 Historical contexts for how often thisappers

experience ' Some sort of user sticker board or somethahgm
hereg so that people can see how many others have
this (collage)

1 Trauma is a normal reaction &bnormal experiences

1 &Good mona éeel pain at miscarriage

1 Don@always have to be strong (but still be strategic
for safety)

1 Normalize having happy healthy pregnancies after
miscarriage

1 Reinforce the majority of times it is not within their
control and nottheir fault

1 Acknowledge that they will continue to have a
relationship with this baby (event)

9 Acknowledge how common thistidbeing careful with
stats. The only stats that mattésO or 10G it happened
or it did not

f Reinforce that it is normal andnderstandable to be
sad. It is also normal to not be sad.

1 Explain normal fertility

Providingresources 1 Links to miscarriage support websites

1 Links to positive distractions (cats falling off coffee
tables on YouTube)

1 Social Media links/interconnectivity

1 Connection to Early Pregnancy Support

9 List of providers

Development of a digital information platform to enhance usability and accessibility for immigrant 8¢
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= =4 =4 =4 = =4 =4 =4

= =4

When to get professional help

Links to cultural supports

Algorithms to help direct to most helpful information
(and a searchable library)

List of appropriate virtual support

Options for dispositiorfprivate burial, cremation,
hospital burial program)

Printresources

https://pilsc.org

Information on upcoming memorial services

Link to mental health resources,g.,hotlines,
chatbots, local services

Support groups in person and online

Help guide the usr through which resource she might
needr "what are you looking for? information about
fertility, mental health, medical side effeattc.” so it
is not so overwhelming to search through a big list
Listof podcast/Ted Talk

Who to call in various Canadiaammunities

Keep resources current

Reading resources

Providingphysical
support

= (=4 =2=_ =2

=4 =4 =8 =4 -8 -8 -8 -9 -9 9

=

3 different levels of explanations (comforting, basic
medical, advanced medical)

Information on what are the causes

Physical ways to remember their baby (tiny to bigger)
Pickways to help comfort body

Pain management

Massage/selmassage techniques

Food or nourishment

oSafe& ways to reconnect with body

Trackerwhat to expect when yo@e not expecting.&
Grounding/meditation techniques (quiet and busy)
Access to HealttareProfessionals who can answer
questions.

Identify some of the physical experiences with a
miscarriage

Discouraging the use of drugs or alcohol to numb the
emotions

What is "normalt when to seek professional help
with bleeding, signs of infection. Includeages of
what bleeding looks like on a pad

Qarify what blood work means

Miscarriage suppotbag @t the time of the loss i.e.,
microwave warm up bags for cramps, big pads,
encourage H20) (after the losgournal, memento)

Development of a digital information platform to enhance usability and accessibility for immigrant 9C
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1 Daily symptom tracker, alselpful for doctor to
review if there are any concerns
1 Links to telemedicine to speak with health
professionals
1 dear description of common side effects with
illustrations/images, explain wh@ normal, and also
have danger signs of when to go to the
emergency room
Providingemotional 1 1tQ okay to not be okay
support 1 Encouraging (non triggering) push notifications
1 Helpful phrases for communication
I Grief work vsestoration time
9 Ways to turn hurt into art or expression
9 Continuing bondsvith baby
91 NarrativeTherapy (tell your story)
1 Redirecting 'purpose’ at this time
91 Daily prompts
1 Tracking progress over time
1 Tiny goals and praise for achieving them
1 Creating ways to honor the experience
1 Suggesting free anevidencebasedmindfulness
appsi.e.,Headspace, Mindisft CBT
1  Memento building
1 Acknowledge that if hurtful things are said, it is
generally comindrom a place of kindness, not
realizing how this could be hurtful
1 Options of journaling, colouringgtc.
1 Promotingselfcare
1 Live chat support with mental healtbpecialist
1 Al mental health chatbot.g.,woebothealth.com
1 Mood tracker
1 CBT exercises, meditation exercises caté tips
1 Traumainformed languag
Peersupport 1 Support from others who have been tloughthe exp.
1 Carefully matched supports
1 Different stories in @suggested bin (matched)
1 Support in their native language
1 https://pilsc.org
1 Phone support, if someone needs to talk to someone
that is not known to them because of shame and guilt
1 Online support grops
1 (hat platforms
9 Drop-in groups/chat
Development of a digital information platform to enhance usability and accessibility for immigrant 91
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Testimonials from other people who have
experienced pregnancy Iss

Providingsupport for
partner andfamily
members

E R N g

= =

What to say/not to say

To do/not do

Physical explanations

Books for kids

Ways to keep older kidsccupied

Ways to reach out (text, email, letteor culturally
appropriate wag)

¢Cheat sheetsfor partners

Place for family members to remember/moumake
a remembrance

Family member testimonials with what they found
helpful

Suggestions fdiriends/extended family on how to
supportt bring meals, childcare, household chores
(laundry, shovel snow, mow grast.)

This section could be shared by the user with her
husband and family members

Qupporting the user on how to disclose her
miscarriage irsafe way

Access to a resources page specific to family support,
dgns to watch for signs may be indicative of
depression or other health concerns

Sharing of what the person who miscarried may be
feeling

Cultural
acknowledgment

= =

Acknowledging that even though their cultural/faith
have certain expectations, it is important to do what
feels right (or less wrong) for them

Be offered in different languages

Where are the places that newer immigrants frequent
in the community e.g.,local university to learn
English, locatommunity locationso meet other new
immigrants These would be great locations to provide
the resources ta SARA is an organization here that
could be a good alliance for this kind of

information possibly

All ofthese pages would have to take into
consideration a multitude of facets important to
different cultures

Table4: summary oBrainstormingactivity with experts
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Solutions

Recommendations

Number of votes

Normalizing the
experience

Qupport from others who have been thru the exp.

*

It@ not your fault

*k%k

Acknowledge how common thistiseing careful
with stats. The only stats that matté0 or
100t it happened or it did not

**

Peer-to-peer support from others who have
experiencedniscarriage

**

Acknowledge trauma/difficult experience

Providing
resources

Listof podcast/Ted Talk type of resources
available to listen to,

**

Who to call in various Canadi@aommunities

**

When to get professional help

**

Links to culturasupports

Algorithms to help direct to most helpful
information (and a searchable library)

Links to blogs/FB groups where women talk
about their miscarriage

Help guide the user through which resource she
might need "what are you looking for?
information about fertility, mental health,
medical side effects etc." so that it is not so
overwhelming to search through a big list

*k*k

Providing
physicalsupport

3 different levels of explanations (comforting,
basic medical, advanced medical)

Waysto help comfort body

Pain management

What is "normalt when to seek professional
help with bleeding, signs of infection. Include
images of what bleeding looks like on a pad)

**

Miscarriage supporbag @t the time of the loss
i.e., microwave warm up bags for cramps, big
pads, encourage H20) (after the log®urnal,
goodKleenex memento)

*k%k

A dear description of common side effects with
illustrations/images, explain wh@ normal, and
also have danger signs of when to go to EiR

*k%k

Providing
emotional
support

Having access to actual human beings whether it
be a chat button that is overseen by someone at
all times

**

It@ okay to not be okay

**

Narrative Therapy (tell your story)

Tracking progress over time

Suggesting free anevidencebasedmindfulness
appg i.e.,Headspace, Mindshift CBT
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Traumainformed language

**

and practices

Ensure cultural safe space for diversity of cultures| *

Peersupport Chat platforms

**

Carefully matched supports

Historical/cultural supports

Support in their native language

*k%k

https://pilsc.org

Phone support, if someone needs to talk to
someone that is not known to them because of
shame and guilt

**

Providing To do/not do, tosay/not say

**

support for Sharing of what the person who miscarried may
familymembers | be feeling

Family member testimonials with what they
found helpful

**

Section for family members on how to support
someone through a miscarriage. This section
could be shared by the uswiith her husband
and family members

*kkkk

Qupporting the user on how to disclose her
miscarriage in safe way

Cultural Be offered in different languages

*kkk*k

Calm subscription)

Acknowledgment| Ways community can help (dinner Train, gifting a | *

Acknowledging that even though their
cultural/faith have certain expectations, it is
important to do what feels right (or less wrong)
for them

*kkk

Table5: Summary of sticky dot voting (Each * represents one dollar)

Recommendations

Number of votes

[t& not your fault

Links to cultural supports

Algorithms to help direct to most helpful information (and a
searchable library)

What is "normalt when to seek professional help with bleeding,
signs of infection. Include images of what bleeding looks
like on a pd.

Having access to actual human beings whether it be a chat button
that is overseen by someone at all times

Tracking progress over time
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Chat platforms *
Family member testimonials with what they found helpful *
Be offered indifferent languages o

Table6: Summary of sticky dot votingrie hundreddollar activity, Each * represents

one dollaj

3.4 Summary

Through interviews with the experts, | was ablebeiterdzy RSNBR G YR 62YSy Qa
frustrations and challenges aftexperiencing a miscarriage. The interviews

uncovered the areas that women lacked support, as well as the opportunities that

design hato create a support system for women to help them through this

challengingime. Followinghe analysis of existing misgéage applications and a €0

design session with experts, | was able to explore different ways that technology

could help to create the support women needed. The design opportunities that were

extracted from these activities are discussed and built updhemext chapter.

Development of a digital information platform to enhance usability and accessibility for immigrant (¢
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4. DesigrOutcome

This section explains the design process for building a mobile health applit@ion
aims to support immigrant womewho have experienced a miscarriagestarts with

a discussion afesign opportunitieshat areextracted from the literature review,
interviews with experts, cedesign session with experts and analysis of existing apps.
The goabf this studyis tobetter understand and present somapportunities which

can be incorporated into designing a digital hikaolution for immigrant women

who have experienced a miscarriage.

4.1 DesigrOpportunities
The following design opportunities are identified frdahe literature review, data

analysisfom interviews with experts and edesign session with experts:

a. Normalizing theExperience
Most women do not know how common miscarriages are. Usually, women do
y20G KSIFN) Fo2dzi GKSANI FILYAfe IyR TNASYR&aQ SE
people do not like to share their experience, especially when it happens before
announcing a pregnancy. Asesult, women can feel alone when they
experience a miscarriage. They feel guilt, lose trust in their bodies and continue
the cycle of not sharing their experience because of shame. Acknowledging
what women are going through amdisingawareness about howommon

miscarriage is, will help women feel more in control and less alone.

b. ProvidingReliable Information
Women who experience a miscarriaggyhave questions about their physical

andemotiond health. Since they experience grief and trauma after a

Development of a digital information platform to enhance usability and accessibility for immigrant 96
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miscarriage, it is not easy for them to search online, @eafy ifthe

information is reliable or ngtAandersomoted. Immigrant women also may
find it harder to find informatiorin their own language. In addition, women are
usually busy with taking carof familyor getting back to workwhich makes it
hard for them to find the information they need and verify credibility.
Providing categorized information through an applicatwiti let women have

access to authentic information on top of the hand.

c. Providing PhysicaBupport
The first thing women deal with after a miscarriage is physical recovery. After
their experience, women may have questions about what to expect after a
miscarriage, when to seek help, and how to make sure if doeypletedthe
miscarriage successfully. Women are more likely to accept physical support
than mental support, according to Walker. In addition, women experience less
stress if they receive information on their physical health immediately after a
miscarriage. Offering pisycal support through an application can be possible
by providing answers to possible questions, links to telemedicine, pain
management, and a daily symptom trackArgymptom tracker could help
women know if they need a followp, what to expect daily, ahwhen a
miscarriage is completed. More explanation on the features will be provided at

the end of this section.

d. ProvidingEmotional Support
Grief, guilt, anxiety and lack of seliire are the most common feelings women
have after a miscarriage. Women feel as though they cannot trust their bodies,
and feel they failed at motherhood. Receiving emotional support after a
miscarriage can help womea better manage their mental health. According
to Aanderson, it is also crucial for women to seek mental support before the

next pregnancy. An applicatiomald help women manage their mental health

Development of a digital information platform to enhance usability and accessibility for immigrant 97
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in many ways. Referring to a psychologist, screenieg thental health,
providing resources to setfare and meditation, mood tracker, etc. are some
features that can help women heal and provide sfe. More explanation on

the features will be provided at the end of this section.

e. PeerQupport
Manywomenare good at sharing their thoughts and feelings while providing
support to one another. Creating a community of women who have
experienced a miscarriage, can help women feel less lonely and isolated.
According to Walker, listening to the experience of waneho are a little
further in their recovery will offer other women more hope in their journeys.
Providing platforms such as chat rooms, phone support, one on one sessions,
and dropin groups are some of the options that can help women get support

from other women experiencing a miscarriage.

f. Support forPartners, Family andFiends
Women are not theonly partner experiencing the loss of a baby. Some partners
mayfeel the loss very strongly and sorde not. Providinga placein the mobile
applicationfor partners,will let them feel more involveand included That
sectioncanalso teach partneraboutbasic mental health first aid, gbey can
help mother with their mental health recoveryin addition to partners, family
members and other children magkperience the losas well Most family
members have good intentions and are willing to help, butiarableto
support their lovel ones,due to lack of knowledge orhat to sayor how to act
(Layne, 1997)lt was suggested bgxpertsthat providing resources such as
how to offer help what to sayandwhat to avoidcan teachfamiliesabout loss
and how to help mothes. Lastly providing resourcesuch as colaring books
and story booksor kidsof the mothers who have experienced a nasriage

are some ways to teach them the concept of loss and grief

Development of a digital information platform to enhance usability and accessibility for immigrant o8
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g. CulturalSupport
While designing for a diverse group of people, it is essential to make sure
visuals and content are culturally sensitive. All features provided in the
application, haveo take into consideration a multitude of facets important to
different cultures. It was suggested by user experience designers that one of
the ways to do this would be to: translate the application into different
languages, consider different cultural pteces and ways women think about
loss and grief and connect immigrants to community support groups.
Acknowledging the cultural differences of the user make the application

be more accessible and acceptable

4.2 DesignProcess
My design process follows a Design Thinking approach. Designing Thinking is a
systematic framework thaprioritizesS Y LJ- § K& F2NJ 6 KS da& SNDa y

(Vo))
(Vo))
puj
QX

helps designers to deeply understand the probléma end-user is dealing with and
letsthem devebp an inclusive and effective solution (Roberts et al.,&20ih this
framework, designers start with getting engaged with people who are most affected

by the problem and have the highest level of knowledge about the issue.

a. Discover
The first stage of Design Thinking process is to discover the inefghtsuser.
CKA&d A& LlraaAiroftS OUKNRdAAK dzyoAl aSR yR 2Ly
goal can be achieved by creating empathy with the users by understanding
their context, experiace and behaviour. Through interviews anddesign
sessions with experts (in the three main fields with the highest interactions
with women who have experienced a miscarriage (obstetricians/gynecologists,
psychologistsandgrief counsellors)), | was attie@betterdzy RSNAR Gl YR 62 YSy Qa

needs, their frustrations, and expectations after experiencing a miscarriage.
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Identify

Figure20: Discover modé_uchs, 2015)

f. Define
The focus of this stage is tentify and define a problem to solv&his stage
helped me focus on the mostucialneed andthe problem | would need to
solve Based on data analysis of my interviews andlesign session,defined
the following problem statement:
A digital platform is needed to support women after experiencing scaerriage
with their physical and emotional health. The platform couldafdap inthe
lack of caravomen receivdrom partners,family/friends and

healthcare professionals.

Identify

Figure2l: Define modéLuchs, 2015)
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a. Create
The purpose of this stage is to create a set of design concepts that can be
shared with the target audience for feedbaekd thento make further
iterations to improve upon. The target audienaee the group of people who
arethe enduser of a service or product. In this research, the target audience is
immigrant women who have experienced a miscarriage. Based on the identified
problem and the data analysis from my-design session, | generated a series
ofideas. TostayfocGsR 2y 62YSyQa ySSRax L FA{tGSNBR @K
them from broadthemesto designopportunities Finally, | created a set of
wireframes that showcased the layout and structure of my application, and |

further developed them into higifidelity prototypes of a mobile application.

Solve

Figure22: Create modéLuchs, 2015)

b. Evaluate
Evaluate is the final mode in design thinking. The aim of this stage is to receive
feedback on the prototype and refine the design. | used this stage to share
MiscarriageCornerprototype with immigrant women who have experienced a
miscarriage and receive feedback from them on a user testing session. In this
stage, a higHidelity prototype of the application was shared with women and
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they were asked to finish some tasksilghthinking and talking aloud. This
activity helped me realize what are the strengths and weaknesses of the
application, observe real user interactions with the app, and learn how | can
AYLINR @S GKS dzaSNDNa SELISNASyOSo

Figure23: Evaluatemode(Luchs2015)

4.3 DesigrDecisions

This section explains the design decisions that were taken to create a prototype for a

mobile application to support immigrant women through their miscarriaige.

prototype is a valuable tool that helps with exploring differeesdyn solutions and

constantly refining them. With the increasiagoptionof design thinking in the

product development process, eat$yage prototyping has become an important tool

(Elverumet al., 2016). In this study, | used prototyping to first build the mobile

FLILIX AOFGA2Y o6Fa&aSR 2y SELINI&Q NBO2YYSYyRIGAZ2Ya

evaluate the design with immigrant women.

4.3.1LogoDesign

Logo desigrs the fundamentatomponent of the visual identityand helps the product
stand outallowing usergo connect with the application and remember it (Carsbn
Airey, 2022)Miscarriage corne(Figure 2) is a mobile application that helps immigrant

women manage their physical and emotional health after a miscarriage. Since
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immigrants are the main users of the application, the name should be easily identifiable

GAGK YAAOI NNAI IS !tBiEE yame ndakes icadieNdNfnd B S € | & LI N
the App Sore or Googlellay. The purpose is to make the communication very obvious

and direct, to avoid miscommunication. Miriam Web&edefinition of torner" is a

LINR @ S ASONBGXE 2 NIINBNE2 GASYy Lk K 0 S LIy 0 t KISREALIET ik
importance of privacy and secrecy which is crucial for the applicaistarriage

Gornerillustrates a safe space for women to share their experience, receive support and

learn about miscarriage. The main elements ofthe 32 RS&AA 3y | NB I KSI NI =
oStfte FYR I 62YSyQa glawg)Rasdsed a3 tha @efhodadkK A 1 S a LI OA
illustrate the missed baby. AWS is the space between design elements, in contrast to

Passive White Space (PWS), which is the space aradeslgn. Design practitioners

0StASOGS 12{ AYLNROGS& Q@Aradzat OfINRiG& 2F I RSaA

enhanced perceptions of minimalism and sophistication (Sharaarki, 2018)

miscarriage
Jcorner

Figure24: Logo design for Miscarriage Corne

4.3.2 DesigrGuidelines
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| designed a series of guidelines twall allow me to apply the desigprinciples
consistently) YR YI 1S adz2NBE S@OSNE St SYSyid A& SYLX 2&8SR

a. Colaur Palette
Green, blue and purple were chosen as the main colour palette for the
interface. Green is associated with nature, which provides calmness, relaxation
and refreshment. Green and blue are also associated with positive content
(blue, e.g., openness, pegand (green, e.g.success, hope(Elliot& Maier,
2014). In contrast to green, purpierarely found in naturend provides good
contrast and creates intrigue. Purple is often associated with wisdom, bravery
and spirituality (Cherry, 2005). In addition,tady conducted by Bonnardel et
al. shows green, blue, purple and pink are the most popular colours with
women. The study highlights the similarity of choices in different cultures, with
differences in warm and shade colours of purple and pink. (Bonnat@l, e
2017). The use of pink was avoided because it is often stereotypically used to

refer to women.

#00B8BD #51C1B0 @ #7A78B9

Figure25: Miscarriage Corner interface colo

b. Typography

Development of a digital information platform to enhance usability and accessibility for immigrant 104
women who have experienced a miscarriage.



Chapterd: Design Outcome

Poppinsis a geometric sasserif typefacewith a high level of legibilityAsthe
primary target audience of the application are immigrant women, it is essential
to use a simple and easy to reggbeface Clear communication is crucial for this
mobile application, and using a readaliygefaceprovides the primary base of

the desia.

ABCDEFGHIJKLMNOPQRSTWXYZ
POPPINS o
BOLD abcdefghijkimnopqrstuvwxyz
1234567890! @ #$%A&*/

-_— ABCDEFGHIJKLMNOPQRSTWXYZ
REGULAR abcdefghijkimnopqgrstuvwxyz
1234567890! @# $%A&* [

ABCDEFGHIJKLMNOPQRSTWXYZ
POPPINS .
LIGHT abcdefghijkimnopqgrstuvwxyz
1234567890! @#$%A&*/

Figure26: Miscarriage Corner interfadgpeface

c. lllustrations
Based on the interviews with user experience designers, illustration is one of
the best ways to communicate with women from different languadysing
visuals through illustrationsan be more effective in communication rather
than using text. | also created diversity in the illustrations of women, by having
them with different hairstyles, skin colours and different clothes. Based on the
interview with user experience designers,sl@pproach helps users from
different cultures feel more connected and included with the application since

people from different ethniciesare involved in the illustrations.
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Figure27: Miscarriage Corner interface illustrations
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4.3.3 Sitemap
AZAGSYI L) 61 4 ONBIFGSR (2 aK2¢g GKS | LILIX AOF A2y Q:
between different pages. Creating a sitemap helped me figure out the hierarchy of

AYVTF2NXYEFGA2Y YR GKS | LILX A O8tairshereusar2 I £ & YR LI

flow of MiscarriageCorner.
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Page Action External

Entry point

First time only
The option for logging in with Facebook
and Google account is available

Figure28: Part |, Application sitemap
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Page Action External
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Figure29: Part Il, Application sitemap
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Figure30: Part Ill, Application sitemap
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Page Action

External

Figure31: Part 1V Application sitemap
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Page Action

External

Figure32: Part \/ Application sitemap
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4.3.4 Wireframes

A wireframeis a layout of a product that shows the key elements of the design on the
main pages. Creating a wireframe is mostly done in the third stage of design thinking
(create). It is a blueprint of the page layout, function, structure and information.
Wireframeslet the designer visualize the idea in the early stage in the design and
share it with stakeholders and users to receive feedback. (Designerrs, 2021). There
are two levels of fidelity for the wireframes: low fidelity and high fidelity. Fidelity
refers tothe level of details and functionality that a prototype illustrates. Hoelity
prototypes are simple and lotech concepts and higfidelity prototypes show more
details and functions of the application. | created a series of wireframes to visualize
the content and functionality of the application. The figure shows a set offidelity
wireframes designed for the Miscarriage

Gorner application.

Development of a digital information platform to enhance usability and accessibility for immigrant 112
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Figure33: Application wireframes
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4.35 Prototype

Prototyping is one of the most important stages in design that lets designers explore
various approaches from an idea before deciding the final design approdog-A

fidelity wireframe can be shared witnd-usersto test the designs before developing

the product. It helps the designer catch any design issues at an early stage and revise
them. | created a set dfigh-fidelity prototypes onFigmato first visualize all possible
concepts, and second share and test them with immigrant women through usability
testing.Figmais a cloudbased desigprogramthat allows the designer create high
fidelity prototypesandhasthe capacity to share the prototype links with others. The
program lets users add their comments and feedback to each page while providing

despners with the flexibility to make easy edits and refinements to the application.

Figure 34Prototype of a user using Miscarriage Corner on a mobile
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To give the user a customized experience, a couple of questions will be asked prior to
entering the applicationThesequestionsinclude:Whatdescribesyour situation

best? What are your supporgoal® What kind of physical support are you looking

for? What kind of emotional support are you looking Patc. By answering the

guestions, the sections that afgs with what the user neds will be provided for

them. Figure & shows the process of entering the application.

EE=El
0O
.
)
Figure35: Landing page
Development of a digital information platform to enhance usability and accessibility for immigrant 11€
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There ardour components on thenainpage:

a. Navigation Bar
The navigation bar links the user to different sections of content through the

application. The navigation bar Miscarriage Cornenasfour sectiors:

a.l Home

Thehomepageis the first pagaisers see when entering the application. The
different sections of the application are accessible on the first page. Based on
data analysis from interviews and-design session with expen®rmalizing

the experience, helping women knawat amiscarriages not their fault and
providing physical and emotional suppastessentiatontent to share on the

first screen. As a result, the following four sections were added to the main
page:20% of Pregnancies end Miscarriage, This is Not Your Fault, Physical
Health and Emotional Healtiroviding this informatiomn the Homepage

helps the user get the most important information in the first encounter with

the application.
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Hi Priya!
‘Wa are here 10 help you

Figure36: Homepage
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The main page hdsur action buttons:

a.1.1PhysicalScreener

As Tam mentioned, physical screeneran help women know in what stage of
miscarriage they areCGhapter 3 Qualitative analys)swith the screener

redudngthe need to go to an emergency room. If the user says no to fever,
pain, bleeding and pregnancy symptoms we can make sure the women are past
their miscarriage physically successfully. $teeeneion Miscarriage Corner

asks the users a series of questiomget women know if they have passed

their miscarriage successfully, need to take a test again in a couple of days, or

need to go to an emergency room immediately.

Development of a digital information platform to enhance usability and accessibility for immigrant 11¢
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Figure37: Physical Screener

Development of a digital information platform to enhance usability and accessibility for immigrant 12C
women who have experienced a miscarriage.



Chapterd: Design Outcome

a.1l.2EmotionalScreener

Aandersorbelieves aremotional screener israeffectiveway to evaluate the
mental weltbeing of women after a miscarriagén emotional screeneis a

simple tool which can detect if the user is experiencing anxiety, depression,
OCD,et& o0l &SR 2y drskda feteduetidns It fiollfvis @n
algorithm provided by Kristine Aanderson, a psychologist who participated in
aninterview andthe co-design sessiorAnswering a couple of questions such
as;how are you feeling? And then if it's sad, has it been ntioa@ two weeks

or less than two weeks of every day or almost every day? Or anxious? Has it
been interfering with your ability to do regular things in your life? The screener
can refer women to grief groups or psychologists if needed. It should be noted
that the screener is not a substitute for being evaluated by a professional
psychologist. The screener could work as a reminder for women to take care of
their mental health and seek help if they do not feel well emotion&igure 3
showsan example of questions for detecting depression. The same was

designed for anxiety, PTSD and OCD.

a.1.2.1 Depression

| cannot sleep, even when | get I have been regularly sad or I have little to no interest in I have been constantly irritable I have been m:nsishantly felt
the time | need tearful things 1 ust to enjoy ortullof rage guilty and like this was all
my fault

ves ven Yes ae vas

Figure38: Emotional Screener/Depression
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a.1.3DailylLog

ADailyLogis a tool used to assist women in documenting physical symptoms
of a miscarriage such aseeding, pain, vaginal health, water intalemotional
state, sleepinghabits, exercisand supplementsaken After amiscarriage, it is
essential for woran to takegood care of themselvgshysically and

emotionally, whetheror not theywant to get pregnahagain A DailyLog can
alsohelp as a remindeto take care of themselves and monitor their progress
In addition, all information fronaily Log can be exported ad sent tirough

emailto healthcare providers.
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Figure39: Daily Log
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a.1.4 Chatbot

Achatbotis an artificial intelligence (Al) software program that lets the user

seek immediate support through the application. Tleatbothelps provide

users the support they need depending on the areas they require support with,
such as physical support, emotional support, and access to resources, talking to
experts etc This helps improve the interaction between women and the
applicationby providing customized support for their needs, which enhances

the quality of the user experience.

Figure40: Chatbot
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a.2 Support
The support setion helps usesfind the resources they need farovide

supportfor themselves physically and mentally.

Figure4l: Support

This section hasixsubsections as follow:

a.2.1 Physical Health

There are three areas under thysicalHealth section of the siteCommon
Questions, PaiManagement and Article§he sectiorCommorQuestionshas
answes tothe frequently askedjuestions women may have after a
miscarriagesuch as what are the signs of infection, what are the signs of
miscarriage, when to seek professional health with bleeding,Téte.section

PainManagementffersusersinformation on how to manage their pain and

Development of a digital information platform to enhance usability and accessibility for immigrant 12&
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