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And once the storm is over you won't  remember how you made it  

through. How you managed to survive. You won't  even be sure, in fact, 

whether the storm is really over. But one thing is certain. When you 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 complication affecting one in four 

pregnancies. The loss of a baby can seriously impact women's physical and mental 

health, leading to traumatic disorders such as anxiety, depression, anger, self-blame, 

and self-harm. Women who receive support after their miscarriage are more likely to 

manage their mental health well. Despite this, research shows many women do not 

have access to the support they need after a miscarriage. Immigrant women have 

more difficulties accessing support due to communication barriers, cultural barriers, 

differences in their religion compared to their host country, and living far from family 

and support networks. The objective of this thesis project is to investigate the areas 

where immigrant women lack support and determine how the design of a digital 

platform can provide this support helping to improve women's well-being after a 

miscarriage. 

 

Semi-structured interviews were conducted with experts in the fields of 

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 is different from the Canadian 

experience, and 3) How the design of an application could help women better 

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

co-design session with experts was held to find the design solutions and 
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recommendations for creating a digital platform. Lastly, the data analysis from the 

interviews, analysis of existing miscarriage applications, co-design session with 

experts and literature review were employed to develop a mobile application called 

Miscarriage Corner. The application aims to support immigrant women through their 

healing journey after a miscarriage. This thesis project explores the potential benefits 

of employing technology 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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Introduction 

1.1  Background 

Miscarriage, also known as spontaneous abortion, happens when a pregnancy ends 

before 20 weeks gestation. Miscarriage is considered the most common pregnancy 

complication (Dugas & Slane, 2019), which affects between 15% and 20% of all known 

pregnancies. 80% of miscarriages happen in the first trimester, and the risk of 

miscarriage decreases after 12 weeks gestation (Dugas & Slane, 2019). 

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 miscarriage to 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 have miscarried experience post-

traumatic stress symptoms. The loss of the baby can trigger anxiety, depression, anger, 

and an urge to self-harm. It may take years of deep grief after a miscarriage for women 

to recover (Alqassim et al., 2022). The care women receive after a miscarriage plays an 

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

Several studies show that most women do not receive enough care from partners, 

family/friends and healthcare professionals; the three main groups women rely on for 

care after a miscarriage (Hiefner, 2020; Layne, 1997; Petts, 2018; 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, 2018). If family 

and friends know about a miscarriage, they still may do not know how to react and help. 

People may act as nothing happened or try to minimize the importance of the 

experience (Hiefner, 2020; Layne, 1997). Lack of support from partner, family and 

friends contribute to psychological morbidity following a miscarriage or other traumatic 

events (Lee & Slade, 1996). Findings also shows women receive inadequate care during 
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and after a miscarriage from healthcare professionals (Rowlands & 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 physical procedure are some issues women 

experience in their interactions with the healthcare system (Baird et al., 2018; Layne, 

1997). 

A large number of Canadian populations are immigrants (22%) (Turin et al., 2020). In this 

study, the term άimmigrantέ refers to any person who is born outside Canada and has 

immigrated to this country. Compared to Canadian-born people immigrants, especially 

newcomers, are more likely to experience difficulty accessing healthcare. These 

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

information about accessing or navigating services, discrimination, insufficient social 

support, and expectation differences (Kalich et al., 2016; Woodgate et al., 2017). These 

barriers have great imǇŀŎǘ ƻƴ ǿƻƳŜƴΩǎ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ŀ ƳƛǎŎŀǊǊƛŀƎŜΦ Lǘ ƛǎ ŜǎǎŜƴǘƛŀƭ ǘƻ 

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 

opportunities tƻ ǇǊƻǾƛŘŜ ǘƘŜ ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǘƛƻƴ ǿƛǘƘ ƘŜŀƭǘƘ-related information 

(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. These interventions can help promote better health 

outcomes by changing health-related behaviours (Han & Lee, 2018). mHealth mental 

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

healthcare through cost-effective and scalable solutions according to public health 

ƻǊƎŀƴƛȊŀǘƛƻƴǎ ƭƛƪŜ ǘƘŜ ¦YΩǎ bŀǘƛƻƴŀƭ IŜŀƭǘƘ {ŜǊǾƛŎŜ όbI{ύ ŀƴŘ ǘƘŜ ¦Φ{Φ bŀǘƛƻƴŀƭ 

Institute of Mental Health (NIMH). Mobile applications are a good choice of 



Chapter 1: Introduction 
 

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

 

16  

psychological treatment delivery compared to other platforms due to (I) ease of 

habit, (II) low effort expectancy, and (III) high hedonic motivation (Chandrashekar, 

2018, p. 1). 

1.2  Objectives 

The study has three main objectives: 

1. Understanding the current process in which women receive physical and 

emotional support after a miscarriage. 

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

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

support for women who experience a miscarriage. 

1.3  Research Method and Analysis 

The following research methods were employed to achieve these goals: 

a. Semi-structured Interviews with Experts 

Semi-structured interviews help to have a more in-depth discussion with the 

interviewee and gain insight into their thoughts and feelings (Dejonckheere & 

Vaughn, 2019). Semi-structured interviews were conducted online, through 

Zoom, with two groups: 

Obstetricians/gynecologists, psychologists and grief counsellors (n=7): For 

the first group, experts in the field of obstetrics/gynecology, psychology and 

grief counselling were interviewed. These three groups were chosen since 

they are the main source of physical and emotional support for women who 

experience a miscarriage. 

User experience designers (n=2): For the second group, two user experience 

designers with experience in mobile health design were interviewed.  
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b. Existing Miscarriage Application Analysis 

To understand the current status of the existing applications five miscarriage 

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 

section for miscarriage. 

 

c. Co-design Session with Experts 

A participatory 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 co-design session helped me identify some 

of the problems that immigrant women face after a miscarriage and the ideas 

and solutions for solving the stated problems. 

 

d. User Testing 

Three immigrant women from India, the Philippines and Iran participated in the 

study to evaluate the usability of the designed application. A mix of 

quantitative and qualitative methods was employed to find areas of confusion, 

uncover opportunities to improve the application and learn about immigrant 

ǿƻƳŜƴΩǎ ōŜƘŀǾƛƻǳǊ ŀƴŘ ǇǊŜŦŜǊŜƴŎŜΦ 
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1.4 Chapter Overview 

My thesis project research support document has five sections: 

Introduction: This section contains the background and problem statement, 

objectives of the study, and the research methods that were employed to conduct 

this study. 

Literature Review: This section has 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: This section includes the analysis of semi-structured 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 second section of the chapter covers the user-centred design approach which 

involved a co-design session with experts, user personas and storyboard creation. 

Design Outcome: This section explains the design opportunities extracted from data 

analysis and the design process for creating a digital health solution prototype to 

support immigrant women after a miscarriage. It showcases the final digital health 

prototype Miscarriage Corner and a user testing the prototype with immigrant 

women and iterations of the design based on their feedback. 

Conclusion: This section outlines the research findings, limitations and future 

recommendations for the study. 
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1.5 Summary 

This thesis project aims to explore the ways technology could promote accessibility 

and usability for immigrant women after experiencing a miscarriage. It is important 

to better understand what women need after a miscarriage physically and 

emotionally, and how a mobile application could provide this support for them.  
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2. Literature Review 

2.1 Miscarriage 

Miscarriage, also known as spontaneous abortion, happens when a pregnancy ends 

before 20 weeks gestation. Miscarriage is considered the most common pregnancy 

complication (Dugas & Slane, 2019), which affects between 15% and 20% of all known 

pregnancies. It usually happens due to a chromosomal abnormality in the embryo or 

fetus (Rogers et al., 2019). 80% of miscarriages happen in the first trimester, and the risk 

of miscarriage decrease after 12 weeks gestation (Dugas & Slane, 2019). 

Miscarriage is often a shocking and traumatic event for parents (Gao et al., 2020). Since 

the ease and high reliability of home pregnancy tests enable families to verify pregnancy 

at an early stage, parents can also develop an early attachment to the fetus. In addition, 

the use of ultrasonic scanning devices has made visual attachment possible (Petts, 2018) 

τan option that was not available for previous generations. The attachment solidifies 

when parents engage in activities such as planning for the pregnancy, visiting the 

doctor, pregnancy announcements, and preparing for the birth. News of a miscarriage 

can be the source of great sorrow (Klein, 2020) afflicting the personal, social, and 

professional lives of parents (Palas Karaca & Oskay, 2020). Scientific 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 (Johnson & 

Johnston, 2020).  

 

2.1.1 Causes and Risk Factors 

There are certain factors that can increase the risk of a miscarriage such as genetic (e.g., 

embryo/parental chromosomal abnormalities), endocrine (e.g., maternal thyroid 

disease, diabetes, polycystic ovarian syndrome, luteal phase defect), immune (e.g., the 

antiphospholipid syndrome, the presence of antithyroid antibodies), infections (e.g., 
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TORCH infections, bacterial vaginosis), anatomical (e.g., uterine malformations, cervical 

incompetence), and thrombophilia (Tranquilli, 2012). Alongside these factors, higher 

maternal age and previous miscarriage experiences are the most common reasons for 

this incident. As age increases, the risk of miscarriage also increases due to the 

increased incidents of trisomy pregnancies, especially for women older than 40 

(approximately 50%) (Shorter et al., 2019). Miscarriage happens in 40% of pregnancies 

among women at 40 years of age. The rate is between 9% and 12% for 35-year-old 

women (Johnson & Johnston, 2020; Palas Karaca & Oskay, 2020). Despite the various 

reasons listed, accurately assessing the role of a single element in diagnosing the causes 

of miscarriage is challenging since miscarriage is a complex disorder with a wide range of 

causes (Tranquilli, 2012).  

2.2 Lack of Support After Miscarriage  

 

2.2.1 Lack of Societal 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 to the way it is viewed in society (Petts, 2018), where miscarriage 

is rarely considered a significant incident. It mostly happens because miscarriage often 

occurs before a viable pregnancy, or because people are generally unaware of a 

ǿƻƳŀƴΩǎ ǇǊŜƎƴŀƴŎȅ ŘǳǊƛƴg the early stages unless they are informed by the parents 

(Petts, 2018). Even in the case of close friends, people are often ǳƴŀǿŀǊŜ ƻŦ ƻǘƘŜǊǎΩ 

pregnancies before the 12th week, which is the socially acceptable time for pregnancy 

announcements (Klein, 2020). As a result, parents often grieve alone and cope with a 

miscarriage without viable support from others (Petts, 2018), causing an experience of 

loneliness and isolation (Klein, 2020).  
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2.2.2 Lack of Social Support 

tŀǊŜƴǘǎΩ ŜƳƻǘƛƻƴŀƭ ǊŜŎƻǾŜǊȅΣ ŦƻƭƭƻǿƛƴƎ ŀ ƳƛǎŎŀǊǊƛŀƎŜΣ ƛǎ ƘŜŀǾƛƭȅ ƛƴŦƭǳŜƴŎŜŘ ōȅ ǘƘŜ 

support they receive. However, family and friends as the main source of support are 

mostly unable to help due to making statements that minimize the significance of 

miscarriages (Hiefner, 2020) or acting as if nothing has happened (Layne, 1997). It 

should be emphasized that these circumstances are not necessarily an absence of 

sympathy, but rather the lack of conventional social behaviour 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 (McGreal et al., 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 (Rowlands & Lee, 2010). 

 

2.2.3 Healthcare Support 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 miscarriage. Women may also receive care from professionals such as 

doctors, nurses, midwives, and at Early Pregnancy Assessment Units (EPAUs) (Freeman 

et al., 2020; Palmer et al., 2019). Therefore, after a miscarriage, the first reference for 

the parents is often healthcare providers who can inform, advise, and help them to cope 

with the loss (Heinfer, 2020).  

Despite the importance of receiving care after a miscarriage, qualitative findings show 

women do not receive adequate medical care during and after their experience 

(Rowlands & 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 

(Rowlands & Lee, 2010), and their medical recognition as neither grieving mothers nor 
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patients by healthcare providers (Layne, 1997). They note that miscarriage for 

healthcare providers is a routine or normal occurrence that creates no compassion and 

ΨŘƛǎƳƛǎǎƛǾŜΩ ƻǊ ƳƛƴƛƳŀƭƛȊƛƴƎ (Freeman et al., 2020). In a study by Freeman (2019) several 

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 rushed or insufficient in satisfying their informational and emotional 

needs (Freeman et al., 2020). A study by Séjourné, Callahan and Chabrol showed that 

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

their miscarriage, and 82% of them remained concerned about future pregnancies post-

treatment (Séjourné et al., 2010). Another study showed that most of the 15 miscarrying 

women participants were confused about the follow-up required or what to expectτ

some returned to the emergency department, some did not show up for the follow-up, 

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

ǎǘŀǘŜŘΣ άbƻ ƻƴŜ ǘŀƭƪŜŘ ǘƻ ƳŜ ŀōƻǳǘ ǿƘȅ ƳƛǎŎŀǊǊƛŀƎŜǎ ƘŀǇǇŜƴŜŘ ƻǊ ǿƘŀǘΩǎ ǘƘŜ ƭƛƪŜƭƛƘƻƻŘ 

ƻŦ ƛǘ ƘŀǇǇŜƴƛƴƎ ŀƎŀƛƴέ ό.ŀƛǊŘ Ŝǘ ŀƭΦΣ 2018). Generally, post-miscarriage treatments are 

primarily focused on physical symptoms rather than emotional ones (Baird et al., 2018) 

and women do not receive adequate information about community supports or about 

how they could effectively receive adequate/appropriate mental treatments (Freeman 

et al., 2020). Research shows that neither the language nor the attitude of healthcare 

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

ƻŦ ƳŜŘƛŎŀƭ ǘŜǊƳǎ ǎǳŎƘ ŀǎ ΨŀōƻǊǘƛƻƴΩ ŦƻǊ ŘŜǎŎǊƛōƛƴƎ ƭƻǎǎΣ ƻǊ ΨǇǊƻŘǳŎǘǎ ƻŦ ŎƻƴŎŜǇǘƛƻƴΩ or 

ΨŦŜǘǳǎΩ ǿƘƛƭŜ ŘŜǎŎǊƛōƛƴƎ ǘƘŜ ǊŜƳŀƛƴǎ ƻŦ ǘƘŜ ǇǊŜƎƴŀƴŎȅ Ŏŀƴ ƭŜŀŘ ǘƻ ŦŜŜƭƛƴƎǎ ƻŦ ƛǎƻƭŀǘƛƻƴ ƛƴ 

medical settings (Freeman et al., 2020). On the contrary, those women who receive 

compassionate care and are acknowledged by healthcare providers express positive 

points about their healthcare experiences (Freeman et al., 2020). 

In addition, research shows that since miscarriage is not mentioned in most birth 

classes, parents suffer from a lack of pre-miscarriage education, and they are generally 

unaware of the high rate of miscarriage until they experience one. Most participants in a 
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recent survey, measuring general perceptions of miscarriage in the United States, were 

unaware of the occurrences and causes of miscarriages (Bardos et al., 2015), making 

them more anxious when the miscarriage happened. Pre-miscarriage 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 Miscarriage and Mental Health 

The impact of miscarriage can be psychological as well as emotional (Palmer et al., 

2019). Sadness, guilt and self-blame are the most common feelings women experience 

after a miscarriage (Freeman et al., 2020). A womaƴΩǎ ǊŜŀŎǘƛƻƴ after a miscarriage can 

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

combined depressiveςgrief reaction, and (4) no reaction (Beutel et al., 1995). Research 

findings show that the typical sorrow following a miscarriage 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 symptoms such as lower 

abdominal pain, cramping, back pain, absent periods, and the passing of tissue or clots 

(Danielsson, 2021; Toffol et al., 2013). While the grief lessens over time in most cases, it 

Ŏŀƴ ǎƻƳŜǘƛƳŜǎ ƭŀǎǘ ƭƻƴƎŜǊ ǘƘŀƴ ǎƛȄ ƳƻƴǘƘǎΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ŀ ŎƻƴŘƛǘƛƻƴ ƪƴƻǿƴ ŀǎ ΨŎƻƳǇƭŜȄ 

ƎǊƛŜǾƛƴƎΣΩ ƻŦǘŜƴ ŀŎŎƻƳǇŀƴƛŜŘ ōȅ ŀ ŘŜǇǊŜǎǎƛve reaction. Complex grief can cause 

psychiatric complications, including PTSD, anxiety disorders, major depressive disorder, 

recurrent obsessive-compulsive disorder, and suicidality (Toffol et al., 2013). Women 

experiencing a depressive or a grief-depressive reaction may require specific care and 

can go through a long-term depressive period, whereas women experiencing a simple 

grief reaction do not generally require any psychotherapeutic help (Toffol et al., 2013). 

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 alcohol or substance misuse, and affective disorders (Toffol et al., 

2013). In many cases, women have feelings of guilt and self-blame. They feel nutrition, 

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

ƳƛǎŎŀǊǊƛŀƎŜΦ ά¢ƘŜǊŜ ǘŜƴŘǎ ǘƻ ōŜ ŀ ƭƻǘ ƻŦ ǉǳŜǎǘƛƻƴǎ ŀŦǘŜǊǿŀǊŘǎΣ ƭƛƪŜΣ ΨIŀǾŜ L been too 

ǎǘǊŜǎǎŜŘ ŀǘ ǿƻǊƪΚ 5ƛŘ L Ŝŀǘ ǎƻƳŜǘƘƛƴƎ ǿǊƻƴƎΚΩέ ǘƘŜȅ ŀƭǎƻ ōlame their own body for the 

betrayal (Klein, 2020).  

 

2.4 Immigrants and Healthcare Challenges 

A large number of the Canadian population (22%) are 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, most importantly in the case of this study, predisposition to disease (Long, 2010). 

Compared to the average Canadian-born population, immigrants are generally healthier 

upon their arrival. This situation is called άthe healthy immigrant effectέ (Gushulak et al., 

2010), related to the 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 lose their high health level 

and assimilate with the average population. This is called άthe convergence paradigm of 

acculturationέ (Setia et al., 2010). Shockingly, the rates of alcohol consumption, obesity, 

depression, and chronic disease rise among immigrants (Ghahari et al., 2020). A study 

shows that health deterioration is far higher in non-European immigrants compared to 

their European counterparts (Prus et al., 2010). 

Accessing healthcare is crucial for having a healthy population and is defined as the 

capacity to navigate health services and establish effective 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 procedures (Setia et al., 2010). Research shows that compared 

to Canadian-born 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 to language barriers, cultural differences, lack of information about 

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

expectation differences (Kalich et al., 2016; Woodgate et al., 2017). Communication and 

cultural differences are two major issues when navigating the Canadian healthcare 

ǎȅǎǘŜƳ ό!ƘƳŜŘ Ŝǘ ŀƭΦΣ нлмрύΦ bŜǿ ƛƳƳƛƎǊŀƴǘǎΩ ǎŜƭŦ-advocacy in navigating the Canadian 

healthcare system is hampered by low confidence and poor language proficiency, 

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

Nƻǘ ǿŀƴǘƛƴƎ ǘƻ ōŜ ŀ ōǳǊŘŜƴ ƻƴ ƻǘƘŜǊǎΣ ǊŜƳƻǾŀƭ ƻŦ ƳŜŘƛŎŀƭ ǇǊƻŎŜŘǳǊŜǎ ƛƴ ƻƴŜΩǎ ƭƛŦŜΣ 

inability to exercise personal beliefs as before, and adaptation to only certain aspects of 

the Canadian lifestyle (e.g., diet, work-leisure time) are some of the reasons for 

changing health behaviours in immigrants (Ahmed et al., 2015; Ghahari et al., 2020). 

aŜŀƴǿƘƛƭŜΣ ƻƴŜ ǎƘƻǳƭŘ ƴƻǘ ƴŜƎƭŜŎǘ ǘƘŜ /ŀƴŀŘƛŀƴ ƘŜŀƭǘƘŎŀǊŜ ǎȅǎǘŜƳΩǎ ǎǘǊǳŎǘǳǊŜ ǿƘƛŎƘ 

can be problematic, since it can be significantly different (in areas such as access, equity, 

care process, etc.) (McAlister et al., 2018) ŦǊƻƳ ǘƘŜ ƻƴŜǎ ƛƴ ƛƳƳƛƎǊŀƴǘǎΩ ƘƻƳŜ ŎƻǳƴǘǊȅ 

(Ahmed et al., 2015). 

 

2.4.1 Immigrant Women 

Immigrant women in Canada have less access to primary healthcare services and poorer 

health outcomes when compared 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 al., 2020). Their health condition can be negatively 

influenced by their work and family responsibilities as well as increased isolation due to 

language-related barriers. These can lead to social and economic isolation which can 

adversely be correlated with their health conditions, particularly mental health 

(Vissandjee et al., 2004). WƻƳŜƴΩǎ ƘŜŀƭǘƘ-related views can be different from 

healthcare professionals in areas such as knowledge of medical services, feeling 
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uncomfortable to ask about sexual health etc. It makes women see healthcare 

professionals as unapproachable or ignorant of their concerns (Rezazadeh & Hoover, 

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

the well-being of immigrant women is further harmed by the loss of social support 

networks and post-immigration cultural isolation (Rezazadeh & Hoover, 2018). 

Understanding of the barriers that immigrant women face is required to observe how 

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

born women. 

 

a.  Cultural Barriers 

Cultural factors can shape post-miscarriage experiences significantly and in a 

multitude of ways (Freeman et al., 2020). A study by Kilshaw et al. indicates that 

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

²ƻƳŜƴΩǎ ƪƴƻǿƭŜŘƎŜΣ ŀǘǘƛǘǳŘŜǎΣ ŀƴŘ ōŜƘŀǾƛƻǳǊǎ ƻƴ ǇǊŜƎƴŀƴŎȅ ŀƴŘ ƳƛǎŎŀǊǊƛŀƎŜ ŀǊŜ 

ǎƘŀǇŜŘ ōȅ ǘƘŜƛǊ ŎǳƭǘǳǊŀƭ ŎƻƴǘŜȄǘΦ όYƛƭǎƘŀǿ Ŝǘ ŀƭΦΣ нлмтύΦ ²ƻƳŜƴΩǎ ŎǳƭǘǳǊŀƭ ŘƛǎŎƻǳǊǎŜ 

and personal circumstance might influence not only their understanding of 

miscarriage, but also what care they expect to receive after a miscarriage. 

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

a great loss that requires a 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 miscarriages. These 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 not seen to be traumatic enough to 

necessitate ƳƻǳǊƴƛƴƎΦ ¢ƘŜȅ ōŜƭƛŜǾŜ ƳƛǎŎŀǊǊƛŀƎŜ ƛǎ DƻŘΩǎ ǿƛƭƭ ŀƴŘ ƘŀǇǇŜƴǎ ŀǎ ŀ ǘŜǎǘ 

for handling hardship (Kilshaw et al., 2017).  
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b. Communication Barriers 

Since many of Canadian immigrants are from Asia, the Middle East, the Caribbean, 

and Africa, where English is not the primary language, language barriers can be a 

challenge when accessing healthcare services (Gushulak et al., 2010; Pottie et al., 

2008). In particular, immigrant women might be unaware of culturally appropriate 

health-related information in their native language. They rely on media (e.g., the 

Internet, TV, brochures, and books), or family, relatives, friends, their family 

doctor, and community groups to translate the information for them (Rezazadeh 

& Hoover, 2018). 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 people they 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 are not familiar with the communities women rely on (Kalich et al., 2016). 

 

c. Religion and Spirituality  

The role of religion and spirituality is essential in increasing resilience among 

patients facing health problems and illnesses (Riddle, 2020). Research findings 

show that religion can be considered as a major coping mechanism for women 

experiencing a miscarriage (Kalu, 2019; Petts, 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 beliefs in the ability to 

recover after grieving indicated that 94% of the studies identified some positive 

effects of such beliefs (Cowchock et 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, 2020). For some women, 

religion can provide a feeling of purpose and meaning in life (Cowchock et 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 Christians, religion provides a 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 others (Layne, 1997). In addition, loss and 

struggle are frequently depicted in Judeo-Christian traditions as spiritually 

edifying, and child loss is at the centre ƻŦ ǘƘŜ ǎƻǳƭΩǎ tƛƭƎǊƛƳΩǎ tǊƻƎǊŜǎǎΦ /ƘƛƭŘ 

sacrifice is even a part of both traditions as two grave examples, 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 redeem peopƭŜΩǎ 

sins (Layne, 1997). Muslims believe in the idea that events are in the hands of God. 

This means that when a woman miscarries, she believes that her carrying baby 

ǿŀǎ ƴƻǘ ƳŜŀƴǘ ǘƻ ƭƛǾŜΣ ŀƴŘ ǘƘŜ ƛƴŎƛŘŜƴǘ ǿŀǎ ŀ ǇŀǊǘ ƻŦ DƻŘΩǎ Will to save and 

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

However, it is important to note that religion can make the coping process more 

challenging for some. Specifically, miscarriages can be viewed as a punishment 

from God, resuƭǘƛƴƎ ƛƴ ŦŜŜƭƛƴƎǎ ƻŦ ŀōŀƴŘƻƴƳŜƴǘ ƻǊ ŦŜŜƭƛƴƎ ƛǊǊƛǘŀǘŜŘ ǿƛǘƘ ƻƴŜΩǎ 

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 and Healthcare  

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, it can be ŘŜŦƛƴŜŘ ŀǎ άƳŜŘƛŎŀƭ ŀƴŘ ǇǳōƭƛŎ ƘŜŀƭǘh 

practice supported by mobile devices, such as mobile phones, patient monitoring 
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ŘŜǾƛŎŜǎΣ ǇŜǊǎƻƴŀƭ ŘƛƎƛǘŀƭ ŀǎǎƛǎǘŀƴǘǎΣ ŀƴŘ ƻǘƘŜǊ ǿƛǊŜƭŜǎǎ ŘŜǾƛŎŜǎέ ōȅ Dƭƻōŀƭ hōǎŜǊǾŀǘƻǊȅ 

for eHealth (GOe) (Osborn et al, 2019). The expansion of mobile technology, particularly 

mHealth apps, has created novel opportunities to provide a broad population with 

health-related information. More than 75% of Canadians (the majority of whom are 

born between 1980 and 1995) own smartphones and almost half of these people have 

downloaded at least one health app. Clinicians also use these apps in their daily 

practices (Zavwati et al., 2019).  

The focus of most mHealth applications is on a specific disease (diabetes, dementia, 

ŀǳǘƛǎƳΣ tŀǊƪƛƴǎƻƴΩǎύΣ ǎǇŜŎƛŦƛŎ ƎǊƻǳǇǎ ŀƴŘ ŀŎǘƛǾƛǘƛŜǎΣ ƻǊ ǎǇŜŎƛŦƛc health areas (Shopov et 

al., 2019). mHealth apps can also benefit both patients and healthcare providers by 

changing communication patterns (Osborn, 2019). For example, in clinical practices 

mHealth apps can be used to deliver disease-related education, support 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., 2020). The benefits of utilizing mHealth devices not only 

include therapeutic practices but also include extending social connections (Lee et al., 

2018). 

 

2.5.1 Mobile Technology and Mental Health Issues 

Smartphone apps have extensively been used to investigate mental diseases and 

disorders such as depression, anxiety, PTSD, addictive disorders (alcoholism and tobacco 

addiction), and developmental disorders. There are currently apps available for diverse 

medical practices, including cognitive behavioral therapy (CBT), self-monitoring, mental 

illness screening, psychoeducation, and mindfulness. Research findings clearly show the 

benefits of these smartphone apps in clinical practices (Kajitani et al., 2020). 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 analysis (Thach, 2018).  

In the ǎǘǳŘȅ ά5ŜǾŜƭƻǇƛƴƎ ŀƴ ŀǊǘƛŦƛŎƛŀƭ ƛƴǘŜƭƭƛƎŜƴŎŜ ǘƻƻƭ ŦƻǊ ƎǊƛŜŦ ǊŜŎƻǾŜǊȅΣέ ŀƴ ŀǇǇ ƴŀƳŜŘ 

Tuki was developed to investigate and to help people experiencing grief. Inputs from the 

ǳǎŜǊǎΩ ǎƛǘǳŀǘƛƻƴǎ ǿŜǊŜ ŀƴŀƭȅȊŜŘ ǳǎƛƴƎ bŀǘǳǊŀƭ [ŀƴƎǳŀƎŜ tǊƻŎŜǎǎƛƴƎ ǘƻ ŎƻƴƴŜŎǘ ǘƘŜƳ ǿƛǘƘ 

other matched users. To obtain the 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 between people with similar grief experiences (Thach, 2018). 

Based on cognitive behavioral-therapy (CBT), five mHealth apps were investigated, and 

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

their health conditions. They also valued options to deliver notifications, prompts, or 

emails to remind users to complete associated activities (Thach, 2018). 

 

2.6 Existing Research on mHealth Applications  

There are a few miscarriage applications available on the App store or Google play. 

There is minimal research conducted on the design of 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 research was to create a content management system using web and mobile 

based apps with dual functionality; first to work as an information source on pregnancy 

loss for women, and second to serve as a research tool, asking users to enter their 

pregnancy loss experiences and help the researchers to improve their knowledge about 

miscarriage.  
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The research group first created a website to provide users with information about 

pregnancy loss and CUMH facilities. Using the PhoneGap mobile development 

framework, JavaScript, HTML5, and CSS, an app was developed. Since informational 

articles were retrieved from the database into local storage, by opening the app, users 

were able to access information easily. A separate toolkit was included in the program 

and was only accessible for registered users. 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 

scores ŦƻǊ ŜŀŎƘ ǎŎŀƭŜΦ ¢Ƙƛǎ ŀƭƭƻǿŜŘ ǘƘŜ ǊŜǎŜŀǊŎƘŜǊǎ ǘƻ ǎŎǊŜŜƴ ŀƴŘ ƛƴǾŜǎǘƛƎŀǘŜ ǘƘŜ ǳǎŜǊǎΩ 

emotional well-being. The collected data can be used to support future clinical 

evidence-based practices (Lynch et al., 2016).  

In another study, Gerdts, Hudaya and Belusa (2014) conducted research to facilitate the 

development of a prototype mHealth smartphone application to provide information 

about and increase access to safe-abortion in Indonesia. With assistance from a safe-

abortion hotline, the researchers conducted 15 in-depth interviews with Indonesian 

women aged 18 and older who had safe self-induced abortions using the drug 

misoprostol. Four topics of interest were covered in the interviews: 1) safe-abortion 

information needs, 2) questions and/or concerns regarding misoprostol, 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 safe-abortion mHealth smartphone 

app. The study suggested that women may be interested in a smartphone 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 side-effects, information 
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about common side-effects, and geo-coded maps for local health facilities were among 

ǘƘŜ ŦŜŀǘǳǊŜǎ ǎǳƎƎŜǎǘŜŘ ŦƻǊ ǘƘŜ ŀǇǇΩǎ ŘŜǎƛƎƴ όDŜǊŘǘǎ et al., 2014). 

In 2019, Gill et al., developed a web-based intervention based on preferences and 

experiences of women who underwent an abortion. The study was designed according 

ǘƻ ǘƘŜ ΨŘŜǾŜƭƻǇƳŜƴǘ-evaluation-ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΩ ǇǊƻŎŜǎǎ ŦǊƻƳ ǘƘŜ aŜŘƛŎŀƭ wŜǎŜŀǊŎƘ 

Council Framework for Complex Medical Interventions. The study had three phases. The 

results of Phase I showed that women used technology to manage their clinical 

treatments and prefered a website, having emails and notifications that could facilitate 

follow-up care and treatment. The extracted information from Phase I was consolidated 

with the help of family planning specialists and key stakeholders. The product led to the 

development of a comprehensive web-based platform, MyPostCare. Phase II comprised 

of such options as post-procedure care, emotional well-being tool, contraception 

explorer, sexual health, and appointment booking. In its virtual follow-up, women also 

received automated email notifications, linking them to MyPostCare services. Phase III 

of this study is currently active and processing its usability testing (Gill et al., 2019). 

 

2.7 Human-Centred Design 

Human-centred design (HCD) is a design philosophy that considers a central role for the 

end-user in the design process (Harte et al., 2017). It focuses on effective approaches to 

address the issues and provide pre-planned solutions, satisfy the needs and 

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

researchers and designers and their interactions with end-users, they offer products and 

services tailored to practices, requirements, and preferences of end-users (Steen, 2011). 

This focus on people receiving products or services makes HCD different from traditional 

ŘŜǎƛƎƴ ǇǊŀŎǘƛŎŜǎΣ ƛƴ ǿƘƛŎƘ ǘƘŜ ŦƻŎǳǎ ƛǎ ƻƴ ŘŜǎƛƎƴŜǊǎΩ ŎǊŜŀǘƛǾƛǘȅ (Heenop et al., 2019). 

wŀǘƘŜǊ ǘƘŀƴ ƛƳǇƻǎƛƴƎ ƻƴŜΩǎ ǇǊŜŦŜǊŜƴŎŜǎΣ I/5 Ŏŀƴ ōŜ ǊŜƎŀǊŘŜŘ ŀǎ ŀ ǘǊŀƴǎǇŀǊŜƴǘΣ 

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). The task is accomplished 

using a range of HCD tools, often borrowed from fields such as psychology or sociology 

(Giacomin, 2015). Tool selection should be done with special care to offer: 1) basic 

ŦŀŎǘǳŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ŎƻƴŎŜǊƴƛƴƎ ǘƘŜ ǊŜǎŜŀǊŎƘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŀōƛƭƛǘƛŜs and limitations, 2) 

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 worlds; HCD 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 (Kanstrup & Christiansen, 2005).  

The International Standards Organization (ISO, 2010) presents six principles for HCD: 

ω The design is based upon an explicit understanding of users, tasks, and 

environments 

ω Users are involved throughout design and development 

ω The design is driven and refined by user-centred evaluation 

ω The process is iterative 

ω The design addresses the whole user experience, including the context in which the 

user finds his/herself 

ω The design team includes multidisciplinary skills and perspectives 

 (Holeman & Kane, 2019, p.488). 

 

2.7.1 Co-Design 

Among the six elements of HCD (participatory, ethnography, the lead user, contextual, 

empathic, and co-design) (Steen, 2011), co-design can be defined as a process taking 

into account the different 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 participants and co-creators in the co-design process (Steen, 2011; Visser et 

al., 2005). Sanders and Stappers (2008) define co-design as collective creativity as it is 

applied across the whole span of a design process (p.6). Co-design is recognized and 

used as a transversal approach leading user-centred design (UCD) that investigates 

different domains from user-driven projects undertaken by a company to open-

innovation projects completed through collaboration between a company and the user 

(Rizzo, 2010). 

 

2.7.2 Usability 

Despite the great potential of using mHealth apps, the use of this technology is limited, 

and most users stop using the mHealth apps during the first five interaction experiences. 

A quarter of the users use the apps just once before quitting (Vaghefi & Tulou, 2019). 

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 forever (Liew et 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 proposed to investigate 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 of use and indicates effectiveness, efficiency, and 

satisfaction as its measurable features (Liew et al., 2019, P.1). Nielsen identifies five key 

aspects of usabilityτlearnability, efficiency, memorability, reduced mistake rate, and 

satisfaction (Nielsen, 1996), whereas Sneiderman indicates 4 major attributes for 

usabilityτtime to learn, satisfaction, time taken to recover from errors, and 

performance speed (Optimising Usability Requirements, 2014). 
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For Karvonen (2000), the simplicity and beauty of an app affects 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 factorsτinterface, navigation, notification, data collection, goal management, 

depth of knowledge, the accuracy of data and content, completeness, actionable 

recommendations, and user-system fit (Vaghefi & Tulou, 2019). Some believe that app 

developers can improve user experience by considering design, function, and user 

interface, and the enormous amount of provider-generated data in the portal can be 

incorporated with high-yield attributes of mHealth apps to enhance portal utilization, 

patient engagement, and health tracking (Baldwin et al., 2017). 

 

2.8 Summary 

Studies show women do not receive enough care after experiencing a miscarriage. They 

experience a lack of support from family, friends, partners and healthcare professionals. 

Immigrant women may experience more challenges due to their cultural and language 

barriers. Sadness, guilt and self-blame are the most common feelings after having a 

miscarriage. Many women also suffer from post-traumatic stress disorder (PTSD) even 

years after their experience. Miscarriage can also trigger serious and chronic mental 

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 for patients and help them manage 

their health and well-being physically and emotionally. The expansion of mobile 

technology has created a novel opportunity to support patients with health-related 

information. The same applies to clinicians and healthcare providers. 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. Qualitative Analysis 

Qualitative analysis allows researchers to get a deep and nuanced understanding of 

the context (Busetto et 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 and understanding for readers (Sutton & Austin, 2015). 

Recently, human-centred design has become more accepted in different fields of 

healthcare. Designing a good product or a service in healthcare is not possible 

without a customer-centric approach (Stola, 2018). To adopt a customer-centric 

approach in the design of the application, four research methods were employed: 

¶ Semi-structured interviews 

¶ Analysing existing applications 

¶ Co-design session 

¶ User testing 

Semi-structured interviews were conducted with experts in the field of gynecology, 

psychology, grief counselling and user experience design. The interviews were 

concerning the challenges women experience after having a miscarriage, how 

immigrants' experience with miscarriage is different from the Canadian experience, 

how the design of an app can help women manage their health physically and 

mentally after having a miscarriage.  

In addition to the interviews, I analyzed six existing miscarriage mobile applications 

based on the analysis of the interviews and the MIND framework. The MIND 

framework was designed for evaluating health-related applications endorsed by the 

American Psychiatric Association (APA). The framework has six categories: App Origin 

and Functionality, Inputs and Outputs, Privacy and Security, Clinical Foundation, 
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Features and Engagement, Interoperability and Data Sharing. The framework 

evaluates the applications based on the needs and preferences of patients (Lagan et 

al., 2021). In this chapter, I summarized my findings of expert interviews and data 

analysis of miscarriage applications. 

 

3.1 Semi-Structured Interviews 

Semi-structured interviews are the most common data source in health-related studies 

and are generally used in quantitative analysis. This method allows researchers to 

collect open-ended data and understand the feelings, beliefs and thoughts of the 

participants on a specific topic (Dejonckheere & Vaughn, 2019).  

I conducted semi-structured interviews with nine participants. The participants 

included obstetricians/gynecologists, grief counsellors, psychologists and user 

experience designers. All interviewees were recruited through email. Recruiting 

obstetricians/gynecologists was done by sending emails to the Vitala Global Health 

organization. Vitala is an organization that works with and advocates for women's 

health issues. For recruiting grief counsellors, I sent emails to a couple of miscarriage 

grief support programs. Recruiting psychologists and user experience designers was 

done by sending emails to experts in these fields. Eight interviews were conducted 

online through Zoom and one was conducted by email. The online zoom interviews 

took 45-60 minutes each. The interviews were audio-recorded and relevant portions 

were transcribed. For one of the interviews that was done by email, the interviewee 

received the questions as a PDF and provided their answers on the PDF and emailed 

it back. Conducting the interview in this format ǿŀǎ ǘƘŜ ƛƴǘŜǊǾƛŜǿŜŜΩǎ preference. 
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The interview analysis is divided into two sections: 

1) Interviews with medical experts. This includes obstetricians/gynecologists, 

psychologists and grief counsellors 

2) Interviews with user experience designers working in healthcare. 

Obstetricians/gynecologists, psychologists and grief counsellors (n=7): Dr. 

Roopan Gill, Dr. Genevieve Tam and Dr. Erin Bader practice as obstetricians/ 

gynecologists and work with immigrant women who have miscarried. Kristine 

Aanderson, a registered psychologist, specializes in perinatal mental health. 

She is the first psychologist in Western Canada certified by Postpartum Support 

International that supports women with perinatal mood concerns. Lastly, Patti 

Walker, Cyndi Mcleod and Lori-Ann Huot are the founders of three miscarriage 

support groups in Edmonton and Abbotsford that provide support for women 

who have had a miscarriage, ectopic pregnancy, or stillbirth. The experts were 

asked a series of questions about the care women receive after a miscarriage 

and how it could be improved.  

User experience designers (n=2): Ammneh Azeim and Diana Campbell are user 

experience designers with experience designing digital health solutions. Azeim 

is the director of user experience at Alberta Health Services and Diana is a user 

experience engineer and storyteller at Alberta Blue Cross. The user experience 

experts were asked about their design insights related to usability accessibility 

for health-related interactive media, their design research, challenges they face 

while working with healthcare professionals, and how to validate or test their 

design work. 
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The following steps were taken to analyze the interviews: 

¶ Transcription: listen to the recording and then write down the speech word for 

word 

¶ Read and review: read the transcriptions iteratively to understand the concept  

¶ Extract the key data points: connect and identify themes within the data  

 

3.1.1 Interview Analysis 

The following key points have been identified and categorized into two sections: 

A.1 Interviews with experts (obstetricians/gynecologists, psychologists, grief 

consultants)/  Issues 

 

a. Lack of Physical and Emotional Care After a Miscarriage 

It's not patient-centred or woman-centred when it comes to managing 

anything that's not acute. Anything that's not life-threatening. [ ItΩs,] I feel 

like patients are left in the dark to kind of struggle and manage for 

themselves.τTam 

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 miscarriage. 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 very 

practical, which has a long-lasting negative impact on women. Cyndi McLeod, 

Adult Grief & Loss Services Manager at Abbotsford Hospice Society believes 
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that using robotic and clinical language, treating women in a rush and not 

providing enough information about what they need to expect after a 

miscarriage is counter to patient-centred care. 

Lack of access to resources within healthcare was also stated by interviewees 

as one of the factors that can add stress and trauma to the experience. Patti 

Walker, founder of the ParentCare Society of Edmonton talks about the 

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

ǎǇŜŀƪǎ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƭŀƴƎǳŀƎŜ ƛŦ 9ƴƎƭƛǎƘ ƛǎ ƴƻǘ ǘƘŜƛǊ ŦƛǊǎǘ ƭŀƴƎǳŀƎŜΦ  

Tam, obstetrician/gynecologist, and director of projects at Vitala Global 

Foundation mentioned 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 results (which always tends 

to take time). Therefore, if a woman is six weeks pregnant, from the time she 

starts spotting till the time they know if they had a miscarriage or not, they are 

left in the dark.  

Kristine Aanderson, a registered psychologist and prenatal mental health 

certified professional, also believes women need more support than what they 

commonly receive at the hospitals: 

At the hospital, theyΩre like [here] weΩre here for you and we do all this stuff 

and then they just kind of send you home and say, you know, hereΩs [hereΩs] 

some lost people if you want to call them and theyΩll talk to you [you know] 

for half an hour an hour on the phone, but [thereΩs] there's a lot more moms 

need.  

In addition to healthcare providers, family and friends are considered one of 

the primary support women seek after a miscarriage. Walker said family and 
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friends sometimes do not provide the support women generally expect from 

them. They sometimes expect women to just move on and go to another 

pregnancy and do not give them the opportunity to grieve. Women may 

hesitate to share their feeling with their family and friends because they do not 

want to upset them. She added that immigrant women tend to have less family 

support since they might be alone in Canada or their family may live in different 

cities.  

Early pregnancy loss clinics are additional resources women can seek support 

from after having a miscarriage. Gill mentioned the clinics are 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 these 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 is an essential resource that helps patients to deal with their mental 

wellness and trauma after a miscarriage. Despite its importance, it is not easy 

for women to have access to therapy. Aanderson notes: 

I need to know who to go to, I need the time and the resources to go to 

them. And I need to feel not stigmatized when I go. ItΩs a pretty big hill to 

climb.  

Unfortunately, the cost of therapy in Canada is high and it is not covered by 

most peopleΩs insurance plans. Aanderson mentioned that if people do not 

have a good insurance plan, they probably cannot afford therapy. Since 
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immigrant women tend to have lower incomes compared to Canadian-born 

women, the chance of having therapy is very low (Earnings differences between 

immigrants and the Canadian-born - The role of literacy skills Education 

Matters: Insights on Education, Learning and Training in Canada, 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 have a harder time finding the 

support they need to attend the sessions. Bader notes: 

For a lot of our immigrant population, their partners donΩt necessarily work 

in Edmonton, so theyΩre 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 not yet recognized by many 

practitioners. Aanderson mentioned that because of the similarity of prenatal 

mental health and mental health, most practitioners think they can treat 

prenatal depression if they know how to treat depression. She adds:  

ThereΩs a lot of myths and misunderstandings around miscarriage grief, that 

[that you need to] you need to know what youΩre doing. Otherwise, itΩs 

really easy to stick your foot so far down your road you canΩt retrieve it.  

Aanderson believes practitioners should make sure they do not treat prenatal 

mental health if they ƘŀǾŜƴΩǘ received training for that. Otherwise, this can be 

more harmful than useful for the patient.  

 

b. Lack of Access to Reliable 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 Google, social media, family and friends, and less from healthcare 

providers. This is why women often have wrong information on why 

miscarriage happen. She states: 

ThereΩs lots of misinformation on the internet. And I think also when youΩre 

talking to family and friends, sometimes itΩs not always reliable information. 

It is stories that have been passed down, culturally and generationally, and 

itΩs not always true.  

McLeod believes women arenΩt sure where to go to find the information they 

need. Based on her experience, in rural areas accessing the information is even 

harder. It is not easy to find a physician and without having a physician, women 

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

Tam also mentioned when women come to the emergency room, they are 

unable to retain the information they receive from the healthcare provider. She 

asserts: 

I have to give them the bad news in a very awkward situation. And then I 

have to plan with them what to do next. And theyΩre tired. They usually 

already waiting for 20 hours. And then I tell them [all you have to] take all 

this medication. [you have to] You have to know about these side effects. 

You have to know how the process goes. And then remember everything IΩm 

telling you. Or I tried to write something on a piece of paper, and then I give 

it to them. 

She also added that especially for immigrant women it can be harder since they 

do not completely get what the doctor or EPL nurse is saying and because they 

feel shy, and they generally do not ask them for further explanation. 
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c. Cultural and Language Barriers 

Interviewed experts believe that cultural and language barriers affect 

immigrant womenΩs experience of having a miscarriage. Gill highlights the 

different kinds of support women need, which vary depending on the context 

and culture of where they come from. It is very important to consider the 

different cultural practices and how women think about loss or grief from 

different perspectives. 

Aanderson mentioned that sometimes the practitioners in Canada may not 

acknowledge these cultural differences and it can cause adverse feelings in 

women. For instance, if a woman reaches out for help and mentions that she is 

living with her partner and parents at home, a Caucasian practitioner may 

assume she has enough support available because 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 believes that immigrants do not feel empowered to advocate for their 

own health, due to their language barrier. She asserts: 

Language barriers and cultural differences often made things more 

challenging. [And so] for example, what I mean by cultural barriers is that 

sometimes they donΩt communicate exactly whatΩs going on or how they 

feel. And they always just take the doctorΩs word at value, and they donΩt 

question anything. So then [so then they just donΩt, if you even] if they donΩt 

understand the instructions, they might not tell you because theyΩre afraid. 

And then they suffer at home. And then it delays their [their] management 

and treatment to care. So for example, if they have a complication, theyΩre 



Chapter 3: Qualitative Analysis 
 

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

 

47  

more likely to come later, with a complication, than a non-immigrant who 

feels more empowered to advocate for their own health.  

Gill believes that South Asians, which are the second biggest immigrant 

community in Canada find it very hard to talk about sexual reproductive health. 

They generally celebrate birth and positive things. But when it is related to 

having an issue like miscarriage or abortion or sexually transmitted infection, 

they prefer to manage it in silence and do not seek help. 

Different cultures have different beliefs on when a baby has a soul. 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 the family 

and friends have towards the loss of the baby. Aanderson said: 

In through orthodox Judaism, itΩs not considered a baby until it takes its first 

breath. So, youΩre not entitled to the regular grieving procedures until itΩs 

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 that they 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 differences. However, Walker believes 

just because a woman comes from a specific culture, we should not assume 

that they want to follow their rituals. She adds: 

I had a woman that was from the Islamic faith, and the Imam had come to 

pick up the baby to take to the mosque, thatΩs really interesting. But she 
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wasnΩt ready to say goodbye to her baby yet. And the Imam was literally 

pounding on the door saying, we need to take the baby now, we need to 

take the baby now. But she needed to have more time with her baby. And so 

that was one time where I met the mom where she needed not what the 

Imam needed. And I asked the staff to hold off on the paperwork to make an 

excuse that we didn't have a signature or something because we canΩt 

release babies without the proper signatures, because that was able to buy 

the mom a couple more hours. [So yeah] So I mean, thatΩs one very specific 

example that I can think of, of kind of going against the culture but meeting 

the woman where, what her needs were.  

Tam talks about the lack of willingness some immigrant women have towards 

seeking therapy because mental health is taboo in many non-western cultures. 

¢ƘŜ ƭŀŎƪ ƻŦ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ŀƴŘ ŀǿŀǊŜƴŜǎǎ ƻŦ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ƻƴŜΩǎ ƳŜƴǘŀƭ 

health and well-being as a holistic part of your health requires a lot of 

education. The stigma around mental health is not limited to non-western 

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

be fine all the time. She says: 

ThereΩs incredible pressure on moms to be fine, and everything is good, and 

everything is great, and everything is happy. And if youΩre undergoing IVF, 

it's [itΩs] part of your journey. And if you've had a loss, donΩt worry, at least 

you can have another one [ you know] and so thereΩs just so much pressure 

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

Different cultures tend to find a reason for the loss differently. Aanderson 

believes some cultures put the blame on women. Walker also notes: 
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IΩve had some cultures that have said, Well, itΩs because you ate a mango [or 

was because you {you} 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 its commonness. Tam believes the reason for a lack of emotional 

and financial support in this regard is because there is a perception among men 

ǘƘŀǘ ƳƛǎŎŀǊǊƛŀƎŜ ƛǎ ŀ ǿƻƳŜƴΩǎ ƛǎǎǳŜΦ {ƘŜ ōŜƭƛŜǾŜǎ ǘƘŜǊŜ ǿƻǳƭŘ ōŜ ƳƻǊŜ 

programs to support patients through miscarriaƎŜ ƛŦ ƛǘ ǿŀǎ ŀ ƳŜƴΩǎ ƛǎǎǳŜΦ 

Because itΩs a woman issue, [and youΩre like, oh itΩs] this just happens, you 

have to accept it. Women have been accepting this forever. Then 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 a non-issue. But at the time, it was an issue.  

McLeod also believes womenΩs health has not been studied with the same 

depth that menΩs health. She added: 

I can imagine that it would be very hurtful to have a male doctor just sort of 

brush off this experience. He is never going to know what this experience is, 

like, ever. He may know what itΩs like as a husband, but his body will never 

experience this experience.  
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e. Pregnancy after a Miscarriage 

Most interviewees believe pregnancy after a miscarriage is a very important 

issue and women need to seek physical and mental support before starting a 

new pregnancy. Aanderson believes that pregnancy after a miscarriage can be a 

nightmare if women do not get it treated first. It is highly correlated with 

postpartum and peripartum anxiety and depression. Tom also mentioned: 

Seeking out extra support if you feel like youΩve gone through a traumatic 

experience or didnΩt have enough support during this miscarriage so that 

[you know] you can talk about it before the next pregnancy so that you donΩt 

have any carryover baggage or burden from it.  

A.2  Interviews with Experts (Obstetricians/Gynecologists, Psychologists, Grief 

Counsellors)/ Design Opportunities  

 

a. Normalizing the Experience 

All interviewees believe the first step in helping women who have had a 

miscarriage is by normalizing the miscarriage experience. Gill mentioned we 

should highlight that miscarriage is very common and one in four pregnancies 

end up in a miscarriage, so it can help women feel less lonely in their journey. 

She encourages women to talk and share their experiences. Bader also 

mentioned since family and friends generally do not share their experience of a 

miscarriage, women who have had a miscarriage for the first time, do not know 

how common they are. 

Gill mentioned that miscarriage is usually a genetic issue. This is natureΩs way 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 added that 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 this is natural. Tam asserts: 

ItΩs not what you ate. [ItΩs not what you] itΩs not that you travelled. It's not that 

you had a massage. ItΩs not that you had a stressful test that day. So to kind of 

take away the feeling of guilt. I know people still feel guilty, because theyΩre 

like, oh, my eggs are not good. But [but] in a way, if you tell them this is just 

normal for this age group, then hopefully, they cannot feel so bad about it.  

Tam also added that showing women that famous people are having the same 

experience, can normalize it more for women.  

McLeod believes that we should normalize the experience, but at the same 

time make sure we are not minimalizing it. Some women express that they do 

not feel advocated to ask for help since they do not want to take the time and 

energy of a counsellor or support person for an unimportant issue. McLeod 

believes we should make sure that women know they are allowed to reach out 

for help: 

A miscarriage isnΩt a lesser loss than losing a child who was alive. ItΩs still a 

loss of dreams, hopes, wishes of a child. [Right] So I think [I think] that they 

need to be reassured that itΩs [itΩs] perfectly okay for them to be reaching 

out for help and support. 

 

b. Providing Resources 

All interviewees believe women need to be provided with resources to be able 

to manage their mental and physical health after a miscarriage. Aanderson 
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believes the rate of recovery is extremely high when women are connected 

with good support and resources. She also believes when women are in grief, it 

is very hard for them to go and find resources by themselves: 

And if youΩre in that grief, or that trauma, or that stress, the idea of okay, well, 

now I need to pick between these six resources and look it up and go find it. ItΩs 

just [ItΩs] overwhelming. So, people just don't do anything and just sit on the 

couch and cry. 

Gill believes we should make sure the resources provided are based on the 

geographical location of where women are located. For instance, if a person is 

from Ontario, they should have access to resources in Ontario. Tam believes 

providing women with resources can empower women to learn about 

miscarriage and understand what they can expect. She added we should make 

sure women have access to reliable and holistic health resources. The resources 

should address all the psychological aspects of what women are going through 

because miscarriage is not just a physical issue, but also a psychological and 

social issue. 

Walker mentioned that women should be 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. Additionally, 

there are different memorial services that are conducted throughout the year 

that can be a way to honour their baby. 

Gill also believes that women need to have access to resources about planning 

a pregnancy. They also need information on contraception, since not all 

pregnancies are wanted and women may not want to get pregnant after a 
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miscarriage. Bader believes, immigrant women have less information about 

contraception and it is crucial for us to provide these resources for them. In her 

experience, some immigrant women are unaware of birth control options.  

I would say in general, in my experience, that more immigrant women are 

unaware of what options there are for birth control. And so I think having, or 

just the fact that you can actually even control people to get pregnant. 

ThatΩs something that a lot of women donΩt 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 sometimes youΩre starting really basic. 

Providing immigrant-friendly resources is another piece that should be 

considered. Tam mentions: 

Like immigrant-friendly 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 

theyΩre going through. Also support groups that are like other women having 

miscarriages, it doesnΩt just 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 always consider 

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. 

 

 



Chapter 3: Qualitative Analysis 
 

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

 

54  

c. Physical Support 

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 their bodies 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: 

ItΩs much easier to talk about the physical changes, and people are 

comfortable about that, than 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 cramping, continue bleeding after two months, 

have a lot of pain or have symptoms of pregnancy, a follow-up is 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 process of miscarriage 

and track their progress. She notes: 

ThereΩs a lot of research that shows that you can, you can figure out if your 

abortion is completed on your own without needing an ultrasound. So, if we 

can show that with induced abortion populations, I think we can definitely 

do that with miscarriage populations.  

Answering a couple of questions can help women track their progress, figure 

out when they need to see a healthcare provider to do an ultrasound when the 

miscarriage is completed, and what to expect daily:  

How has the bleeding been? Was there a point where itΩs really heavy? Did 

you feel [like] you pass clots or things that looks different than clots that 
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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 symptoms. Is it beginning less than less than so at the end, if 

youΩre bleeding is much lighter and almost finished, if thereΩs no pain, 

there's no fever, and you donΩt have and, the symptoms are decreasing 

symptoms can take a bit longer to disappear because the whole corpus 

luteum thatΩs producing the hormones has to shrink.  

Tam mentioned that the checklist for physical tracking should be completed 

after two weeks to be accurate. If the user says no to pain, fever and pregnancy 

symptoms, we can possibly guarantee that the miscarriage is complete. A 

record of womenΩs health history can provide them with helpful information 

when they visit a healthcare provider.  

Gill believes the application could provide real-time follow up and support for 

women. Currently, women who experience miscarriage have access to nurses 

in early pregnancy loss clinics, with who they can ask questions and receive 

support. Gill believes a section 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 health. Aanderson mentioned that the grief model 

psychologists used previously was not appropriate. 

We used to have the grief model that was [that was] 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 that [that] traumatizes a ton of 
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people. So, weΩve moved on to the [the] one called continuing bonds. So, 

anything that we can do to help facilitate the [the] 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, providing women 

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, thereΩs a certificate for butterfly. So, you can take 

this certificate and pick up your butterfly and have another ritual of 

releasing that butterfly. Now thatΩs not going to fit for everybody. But it is a 

beautiful way of saying that, you know, like butterflies, the way I look at it is 

that butterflies, we release them, and theyΩre 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.  

Χƛƴ WŀǇŀƴŜǎe culture, having those little jujitsu statues. I donΩt know if you 

know, those are beautiful. And those are all for miscarried babies. And I have 

not been to Japan. But IΩve seen pictures of the gardens of that, and what a 

beautiful way of honouring. And I know that sometimes they go back and 

they [they] redress it, and especially on an anniversary date. So, thereΩs a 

beautiful example of how that relationship continues on.  
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Anderson talks about anxiety, guilt and lack of self-care support being the 

common mental 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 they are doing it right or wrong. Women 

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

Aanderson also believes a mobile application can help women to follow up with 

their mental health in several ways. The application can collect data on a 

ǿƻƳŜƴΩǎ ƳŜƴǘŀƭ ƴŜŜŘǎ ōȅ ǘǊŀŎƪƛƴƎ ŀƴŘ ǇǊƻǾƛŘƛƴƎ ŎǳǎǘƻƳƛȊŜŘ ƛƴŦƻǊƳŀǘƛƻƴΣ 

depending on how they feel. It can also help with monitoring womenΩs mental 

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

could use a quick screener by answering a couple of questions:  

You can just start with how are you feeling? And then if itΩs sad, 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 your ability to do regular 

things in your life?τAanderson 

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. Peer Support 

Interviewees believe having a peer-to-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 healing journey, which can help them feel 
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more hopeful about a better future. She also believes women supporting 

women is cross-culturally accepted. Women who have not experienced a 

miscarriage can still empathize, support and provide comfort to women who 

have a miscarriage. 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 women come together 

 and share. 

We know that people like chat platforms where they can chat with other 

people. or [we know that] they like to hear testimonials about other people 

who have gone through this. For example, what do people do when they 

need help? They go to their friends, and then they talk about it. They [you 

know] ask questions that the friends might not know the answers, but they 

kind of give feedback, and they give solutions and they provide support. So, I 

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, peer-to-peer support.τ

Tam  

It is also important for peer-to-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 broker-type feature in 

the application. 

However, Aanderson believes mentorship is a far better medium for helping 

women compared to peer-to-peer support: 
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Things can go badly when you are with other women who have also 

experienced losses. Because [like if you have had] if youΩre on a first-time 

loss, and youΩre 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, I might have five more miscarriages. 

 

f. Support for Partners and Family Members  

Interviewees noted partners should not be excluded from the miscarriage 

support. Gill talked about the importance of providing support to partners by 

offering information, so they do not feel excluded. The support should be along 

the lines of how partners should take care of themselves 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 their grief 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 sheets that she uses in 

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

I call them cheat sheets [or] or cheat codes from video games terminology, 

which is just basically going if sheΩs crying, what do I do? Place a hand, and 

we work with the birthing persons to make these flowcharts weΩre going to. 

Place your hand on her back and sit down next to her. Ask her if there is 

anything she needs at this moment. If she says no, go and get her a cup of 

tea. if she says yes, you know, do that. if she says, oh, IΩm if she brings up 

feelings or emotions, do reflective listening, and I will teach the spouse how 
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to do reflective listening [of like, Yeah, it sounds like] itΩs really hard that 

youΩre dealing with this because a lot of spouses want to fix it.  

Walker also believes sometimes partners play an important role in womenΩs 

decisions especially if they come from a culture where a man tells their spouse 

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 help, but do not know how. So, it is important to support 

them by providing helpful information. 

Because itΩs not just the woman thatΩs going through this miscarriage, itΩs 

also her partner, possibly her extended family if she has other children, as 

well and what does that mean as well for them [as well].  

B. Interviews with experts: User experience designers 

 

a. Designing for MHealth Applications  

Interviewees believe designing for health is different from non-health apps in 

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 health-related issues, they feel like they are not in control of many 

things in their lives, and designers should not add to the stress they 

are experiencing: 

TheyΩre stressed, theyΩre worried, theyΩre anxious, and we need to make sure 

that (that) we donΩt add anything on top of that to make them feel stupid, or 

that they donΩt know what theyΩre talking about, or they somehow done it to 

themselves.  
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Campbell talks about the importance of creating a positive but compassionate 

experience for the user by using the right language and visuals. Azeim also 

believes since the user can be sick, their cognitive 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 people are familiar with. Using features and visual 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 them. For example, 

using a simple drop-down calendar instead of a complicated one helps the 

patients track dates without any need to learn how to use the new calendar. 

Campbell also believes in the importance of using proactive language while 

designing for health. She believes that 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 app for the 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 be customer-centric. 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 simplification of the site 

rather than adding a bunch of features. 
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Azeim also 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 the app: 

In a user-centered design method, you could do a divide by dollar, like so many 

different activities, right? So you 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 whatΩs the most 

important feature for the users, right? And itΩs a very important, important 

activity because what I see a lot of times in the field where we havenΩt fully 

driven product management out of user centered design methodology is that 

business keeps driving the features.  

b. Designing for Women 

Interviewees believe designing for women is different. Campbell noted that the 

world is often designed and built by men, and since people tend to design for 

themselves, women have been marginalized. She believes North America has 

created an idealized perspective of women and 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 today. The use of content 

and visuals should help women feel calm, collected, understood and empowered.  

Azeim added most women are good at multi-tasking. They have the ability to 

manage multiple things happening around them, and they can often manage them 

easier than men. In addition, it is hard to get women to trust an application, 

especially when you are designing for educated women. Educated women need to 

know the source of the information to be able to trust the application. The 

designer should provide all the relevant details to gain their trust. Women 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 designing for women. 

 

c. Designing for Immigrants 

Interviewees believe the language we use for immigrant populations should be 

simple and easy to understand, helping them make an informed decision about 

their health.  

Language that is geared towards a grade three level to support things like new 

immigrants, because they obviously canΩt read (the) English or understand (the) 

English language quite the same way.τCampbell 

Azeim believes 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 many too many 

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 and how to follow.  

Campbell says immigrants may not understand the ecosystem and how healthcare 

in Canada works. It is vital to not assume they know this information and provide 

all the necessary basic information they may require about healthcare in Canada. 

Providing this information 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 to new ideas. It is our responsibility 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 different cultures can 

identify any biases that may exist and recognize 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 better. A persona is an imaginary character that 

represents different types of users of a product, service, website, etc. (Dam & 

Siang, 2019). Campbell notes personas help with humanizing the experience. She 

also believes it is a great asset while having a co-design session with experts, 

instead of the actual user: 

Χ So, you use the same perspective to get them to look inward and really 

imagine themselves in the other personΩs shoes. So, if you start this session 

with that, theyΩre 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 Application Design 

The analysis of the existing miscarriage applications is important for several reasons. 

First, it identifies what features are most important to the users. Second, it highlights 

what are the strengths and weaknesses of the competitors. Third, it shows me how 

to differentiate and improve the application I am trying to create. I evaluated existing 

miscarriage applications on Google Play and the App store. The criteria for choosing 

the applications was their relevant content. Two 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. I evaluated the applications based on the framework I 

created from my literature review and interview analysis. I also used the MIND 

Framework (mHealth Index and Navigation Database) which aligns with the 

framework recently endorsed by the American Psychiatric Association, but includes 

objectives and auditable (Lagan et al., 2021). The framework can be seen 

 in Appendix 1. 

 

A. The Miscarriage  

The miscarriage app was released in 2015 by Elizabeth Petrucelli, who has extensive 

experience as a birth doula, a family educator on childbirth, newborn care, and 

parenting. She also runs a Grieving Mystery, designed to help parents cope with 

pregnancy loss. The app informs the user about miscarriages and provides them with all 

viable options. It contains 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 after a loss.  

 

Figure 1: The Miscarriage mobile application 
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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. The app founder, 

Shannon Passalacqua, experienced six miscarriages and developed 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 they require; 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 their healing. Bi-monthly 

community sessions on the Zoom platform are held to further support women.  

 

Figure 2: Miscarriage Warrior mobile application 

 

C. Glow Nurture 

The Glow Nurture app is a customized pregnancy support app, providing users with daily 

updates on their pregnancy and the growth information about a fetus. 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 miscarriage. The users can range 

from a pregnant woman or a recovering one from a miscarriage, supporting both groups 

and eliminating the need for another app. Users have access to a diversity of 

miscarriage-related articles and a forum where they can talk with and listen to women 

with miscarriage experiences. 

 

Figure 3: Glow Nurture mobile application 

 

D. Pregnancy After Loss  

The Pregnancy After Loss app is designed to support parents who are conceiving after a 

loss. The app is designed by Pregnancy After Loss Support (PALS). 50-80% of women 

who experience a miscarriage will conceive within 12 to 18 months of their previous 

pregnancy loss (Support, 2021). The app is designed to support women and their 

partners in the whole journey of having a baby after experiencing 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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Figure 4: Pregnancy After Loss mobile application 

 

E. First Trimester Bleeding 

The First Trimester Bleeding app is 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 trimester. The app answers questions such as άwhat 

information and investigations do I need for a woman with early pregnancy bleeding, 

how do I distinguish pregnancies which are viable, non-viable, and of uncertain 

viability, and when do I need serial sonograms, for early pregnancy loss, what are my 

treatment optionsέ.  
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Figure 5: First Trimester Bleeding mobile application 

 

3.2.1 Findings 

Table 1 shows the comparison of the existing miscarriage applications. The 

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

 
Usability 
Assessment 

The Miscarriage  Miscarriage 
Warrior 

Glow 
Nurture 

Pregnancy 
After Loss  

First Trimester 
Bleeding 

Size 10 MB 22 MB 
 

69 MB 
 

32 MB/ 
42 MB 

4.2 MB 
 

Platform Google 
play 

App store/ 
Google play 

App store/ 
Google 
play 

App store/ 
Google 
play 

App store 

Offline 
functionality 

Yes Yes Yes Yes Yes 

Number of 
downloads 

100+ 500+ 
 

1,000,000+ 
 

1,000+ 
 

- 

Recent 
updates 

December 
14, 2015 

January 11, 
2022 
 

January 12, 
2022 
 

January 13, 
2021 

February 
2021 

Cost Paid/ 
$1.36 

Free Free 
 

Free Free 

Language English English English English English 

Graphs or 
summary of 
user data 

No No Yes No Yes 
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Primary 
audience 

Miscarried 
Women 

Miscarried 
Women 

Pregnant 
women 

Miscarried 
Women 

Clinicians 

Password 
required 

No Yes Yes Yes No 

Level of 
learnability 

Low Low Medium Low Low 

Validated 
through 
research 

Yes No Yes  Yes 

Designed 
with medical 
professional 

Yes No Yes Yes Yes 

Use of 
simple 
language 

Yes Yes Yes Yes No 

Avoid 
medical 
jargon 

Yes Yes Yes Yes No 

Minimal 
design 

Yes Yes Yes Yes Yes 

Use of 
illustration 

No No Yes No No 

Use of 
nature 

No No No No No 

 
Table1: Part I: Analysis of miscarriage applications: Usability 
 
 

Feature Assessment The 
Miscarriage 

Miscarriage 
Warrior 

Glow 
Nurture 

Pregnancy 
After Loss 

First Trimester 
Bleeding 

Connection to social 
media 

No Yes  Yes  No No 

Reminders No No Yes No No 

Access to history No Yes Yes  No 

Allow users to send 
data to healthcare 
providers 

No No Yes No No 

Goal sets No No  No No 

Step by step physical 
support 

No No Yes No No 

Physical facts Yes Yes No Yes Yes 

Step by step emotional 
support 

No No No No No 

Guided meditation No No No Yes No 
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Referring to therapist No No No No No 

Access to mindfulness 
resources 

No Yes No Yes No 

Access to coping skills No Yes No Yes N0 

Access to emergency 
contact information 

No  No Yes No 

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 for Family 
and Friends 

No No No No No 

Providing resources for 
immigrants 

No No No No No 

Table 2: Part II: Analysis of miscarriage applications: Features 

 

3.3 User-Centred Design Approach 

User-centred design (UCD) involves including the user throughout the design process 

(Abras et al., 2004). UCD is a multidisciplinary design approach based on the active 

involvement of users to improve the understanding of user and task requirements, 

and the iteration of design and evaluation. It is widely considered the key to product 

usefulness and usabilityτan effective approach to overcoming the limitations of 

traditional system-centred design (Mao J. et al., 2005, P.105). In this research, a 

series of user-centred design approaches (including storyboards, user personas, co-

design session and user testing) were used to ensure the end-user is involved in the 

process of designing the application.  

These activities helped me better understand my usersΩ needs, requirements, 

objectives and feedback. It also let me empathize with 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 Storyboards 

I created a storyboard to help me predict and explore my userΩs experience visually. I 

employed my literature review and data analysis from the interviews to create the 

storyboard. A storyboard puts a human face on analytic data and lets the designer walk 

ƛƴ ǘƘŜ ǳǎŜǊǎ ΨǎƘƻŜǎ ό.ŀōƛŎh, 2017). Through the storyboard, I am able to better 

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

with the application. 
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Figure 6: Storyboard I 
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Figure 7: Storyboard II 
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Figure 8: Storyboard III 
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Figure 9: Storyboard VI 
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Figure 10: Storyboard V 
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Figure 11: Storyboard VI 
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Figure 12: Storyboard VII 
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Figure 13: Storyboard VIII 
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3.3.2 Personas 

¢ƻ ōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘ Ƴȅ ǳǎŜǊǎΩ ƴŜŜŘǎΣ ŜȄǇŜǊƛŜƴŎŜǎΣ ōŜƘŀǾƛƻǳǊǎ ŀƴŘ ƎƻŀƭǎΣ L ŘŜǾŜƭƻǇŜŘ 

three user personas. Based on the interviews with user experience designers, personas 

help stakeholders empathize with the users and look at the issue from the perspective 

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

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

with obstetricians/gynecologists, psychologists and grief counsellors. The personas 

represent different users who might use the application, their needs, goals, experiences 

and frustrations.  

A. Diwata 

 

Figure 14: User persona, Diwatta 
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B. Priya 

 

Figure 15: User persona, Priya 
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C. Mahoor 

 

Figure 16: User persona, Mahoor 

 

3.3.3 Co-Design with Experts 

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. A 

participatory approach lets people generate the solutions and become the partners of 

the design process (Sanders & Stappers, 2008). Professionals were asked to use their 

own healthcare experience and work together to address the identified issues from the 

interviews. Jamboard was used as the workspace for holding the co-design sessions. 

Jamboard is an online whiteboard that lets stakeholders get together and engage in 
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ideation and brainstorming sessions in real time. It lets stakeholders express their ideas 

and thoughts using the software. 

The co-design session took 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 co-design session participants were asked to integrate in the following activities: 

a. Preparation 

a.1 Personas: First, 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 shoes. (Five minutes) 

a.2 Presentation: Participants were presented a brief presentation on four mobile 

applications, two on miscarriage (Miscarriage Warrior and The Miscarriage), one 

on pregnancy after a miscarriage (The Pregnancy After Loss), and one on grief 

(Grief Refugee) chosen by the researcher. 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 grief. (Five minutes) 

b. Ideation 

a.1 Mind Mapping: Mind mapping was designed to 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) 



Chapter 3: Qualitative Analysis 
 

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

 

85  

 

Figure 17: Screenshot of mind mapping on Jamboard 

a.2 Presenting the Idea: 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 Brainstorming: 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 support, peer support and providing support for 

family members). The participants were asked to add additional possible design 

solutions to the rest of the (plain) whiteboards that they could not find in the 

presented solutions. Lastly, they were asked to put sticky 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 miscarriage. It could be a button, a feature, a user 

scenario, a tagline, link to resources or anything they could imagine. (25 minutes) 
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Figure 18: Screenshot of proposed whiteboards on Jamboard 

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

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

ǉǳŜǎǘƛƻƴǎ ǘƘŀǘ ǘƘŜȅ Ƴŀȅ ƘŀǾŜ ŀōƻǳǘ ŜŀŎƘ ƻǘƘŜǊΩǎ ǎǘƛŎƪȅ ƴƻǘŜǎΦ ¢ƘŜƴ ǘƘŜȅ ǿŜǊŜ 

asked to imagine they had three dollars. They could spend all three dollars on one 

idea or three individual dollars on three ideas, and 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 a dollar.  

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

on one idea in all the slides. A grey circle was used to represent 100 dollars. This 

activity helps the designer realize the priority of information. (10 min)  



Chapter 3: Qualitative Analysis 
 

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

 

87  

 

Figure 19: Screenshot of sticky dot voting on Jamboard  

3.3.3.1 Co-Design Session Data Analysis 

Issue Collected Comments 

Losing trust in body 

 

 

¶ Expectation of άno input from body means everything 
is okayέ 

¶ Everything was going okay, then it wasnΩt 

¶ Societal pressure to easily produce children 

¶ Loss of feeling in control of body 

¶ Feeling that youΩre failing at άwomanhoodέ 

¶ Questioning your choices about your body 

¶ Angry at body for losing the pregnancy 

¶ Question all assumptions about what healthy  
bodies are 

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

¶ Worried about another loss 

Nothing else changing ¶ Reminders at home 

¶ Support systems άƴƻǘ ŎƘŀƴƎƛƴƎέ 
(going to work, etc.) 

¶ Annoyance at daily tasks 

¶ Feeling the need to jump back into responsibilities 

¶ Daily things losing feeling of importance 

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

¶ Social media άhappy messagingέ 

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

¶ "At least..." 

¶ People withdrawing because they donΩt know what  
to say 

¶ Not knowing what you need people to say 

¶ Pressure that someone saying something άshouldέ 
make you feel άbetterέ 

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

¶ Women sometimes not άallowedέ to have boundaries 

¶ Scary stories from others about miscarriage 

Lack of support 

 

 

¶ Miscarriage is often misunderstood 

¶ Family and friends/societyτnot 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 

¶ DoesnΩt have time alone to go through and process 
the miscarriage, the physical side effects, and grieve. 
She needs to stay strong for her kids 

¶ No family or friends to help 

¶ Not sure whatΩs available, where to get support, that 
it even exists 

¶ Husband is not supportive of her and making her feel 
worse 

¶ Feeling very alone andτnot sure who to turn to for 
support and/or helpΧIf a new immigrant, likely very 
little support from people she knows 

Guilt ¶ 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 is 
"failing" at this objective 

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

¶ Feeling guilty for a whole host of possible reasons. Did 
I cause this? Could I have done something to prevent 
the miscarriage? Am I not good enough? Worthy? 



Chapter 3: Qualitative Analysis 
 

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

 

89  

Lack of reliable 
information 

¶ No one to talk to about her situation 

¶ Unsure of wants acceptable/appropriate to share, 
both within her own culture, and also in this new 
country 

¶ Does not know that miscarriages are common and not 
caused by the women, husband also doesnΩt know 

Language barrier ¶ Language barrier limiting access to support, comfort 
of understanding what is actually happening or has 
happened, where to access translation services 

¶ Language barrier with doctor 

¶ Information does not represent them due to cultural 
barrier 

Table 3: Summary of mind mapping activity with experts 

Solutions Recommendations 

Normalizing the 
experience 

¶ Historical contexts for how often this happens  

¶ Some sort of user sticker board or something άI am 
hereέ so that people can see how many others have 
this (collage) 

¶ Trauma is a normal reaction to abnormal experiences 

¶ άGood momǎέ feel pain at miscarriage 

¶ DonΩt always have to be strong (but still be strategic 
for safety) 

¶ Normalize having happy healthy pregnancies after 
miscarriage 

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

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

¶ Acknowledge how common this isτbeing careful with 
stats. The only stats that matter is 0 or 100τit happened 
or it did not 

¶ Reinforce that it is normal and understandable to be 
sad. It is also normal to not be sad. 

¶ Explain normal fertility 

Providing resources 

 

 

¶ Links to miscarriage support websites 

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

¶ Social Media links/interconnectivity 

¶ Connection to Early Pregnancy Support  

¶ List of providers 
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¶ 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 disposition (private burial, cremation, 
hospital burial program) 

¶ Print resources 

¶ https://pilsc.org 

¶ Information on upcoming memorial services 

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

¶ Support groupsτin person and online 

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

¶ List of podcast/Ted Talk  

¶ Who to call in various Canadian communities 

¶ Keep resources current  

¶ Reading resources 

Providing physical 
support 

¶ 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) 

¶ Pick ways to help comfort body  

¶ Pain management 

¶ Massage/self-massage techniques 

¶ Food or nourishment 

¶ άSafeέ ways to reconnect with body 

¶ Tracker άwhat to expect when youΩre not expecting...έ 

¶ Grounding/meditation techniques (quiet and busy) 

¶ Access to Healthcare Professionals 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 "normal"τwhen to seek professional help 
with bleeding, signs of infection. Include images of 
what bleeding looks like on a pad. 

¶ Clarify what blood work means 

¶ Miscarriage support bag (at the time of the lossτi.e., 
microwave warm up bags for cramps, big pads, 
encourage H20) (after the lossτjournal, memento) 
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¶ Daily symptom tracker, also helpful for doctor to 
review if there are any concerns 

¶ Links to telemedicine to speak with health 
professionals 

¶ Clear description of common side effects with 
illustrations/images, explain whatΩs normal, and also 
have danger signs of when to go to the  
emergency room 

Providing emotional 
support 

¶ ItΩs okay to not be okay 

¶ Encouraging (non triggering) push notifications 

¶ Helpful phrases for communication 

¶ Grief work vs restoration time 

¶ Ways to turn hurt into art or expression 

¶ Continuing bonds with baby 

¶ Narrative Therapy (tell your story) 

¶ Redirecting 'purpose' at this time 

¶ Daily prompts 

¶ Tracking progress over time 

¶ Tiny goals and praise for achieving them 

¶ Creating ways to honor the experience 

¶ Suggesting free and evidence-based mindfulness 
apps-i.e., Headspace, Mindshift CBT 

¶ Memento building 

¶ Acknowledge that if hurtful things are said, it is 
generally coming from a place of kindness, not 
realizing how this could be hurtful 

¶ Options of journaling, colouring, etc. 

¶ Promoting self-care  

¶ Live chat support with mental health specialist 

¶ AI mental health chatbot e.g., woebothealth.com 

¶ Mood tracker 

¶ CBT exercises, meditation exercises, self-care tips 

¶ Trauma-informed language 

Peer support ¶ Support from others who have been through the exp. 

¶ Carefully matched supports 

¶ Different stories in a άsuggestedέ bin (matched) 

¶ Support in their native language 

¶ https://pilsc.org 

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

¶ Online support groups 

¶ Chat platforms 

¶ Drop-in groups/chat 

https://pilsc.org/
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¶ Testimonials from other people who have 
experienced pregnancy loss 

Providing support for 
partner and family 
members 

¶ What to say/not to say 

¶ To do/not do 

¶ Physical explanations  

¶ Books for kids 

¶ Ways to keep older kids occupied 

¶ Ways to reach out (text, email, letter - or culturally 
appropriate ways) 

¶ άCheat sheetsέ for partners 

¶ Place for family members to remember/mourn/make 
a remembrance 

¶ Family member testimonials with what they found 
helpful 

¶ Suggestions for friends/extended family on how to 
supportτbring meals, childcare, household chores 
(laundry, shovel snow, mow grass etc.) 

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

¶ Supporting the user on how to disclose her 
miscarriage in safe way 

¶ Access to a resources page specific to family support, 

¶ Signs 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 communityτe.g., local university to learn 
English, local community locations to meet other new 
immigrants. These would be great locations to provide 
the resources to τ SARA is an organization here that 
could be a good alliance for this kind of 
 information possibly 

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

 

Table 4: summary of Brainstorming activity with experts 
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Solutions Recommendations Number of votes 

Normalizing the 
experience 

Support from others who have been thru the exp. *  
ItΩs not your fault ***  
Acknowledge how common this isτbeing careful 
with stats. The only stats that matter is 0 or 
100τit happened or it did not 

**  

Peer-to-peer support from others who have 
experienced miscarriage 

**  

Acknowledge trauma/difficult experience *  

Providing 
resources 

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

**  

Who to call in various Canadian communities **  
When to get professional help **  
Links to cultural supports *  
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 needτ"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 

***  

Providing 
physical support 

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

*  

Ways to help comfort body  
Pain management  
What is "normal"τwhen to seek professional 
help with bleeding, signs of infection. Include 
images of what bleeding looks like on a pad) 

**  

Miscarriage support bag (at the time of the lossτ
i.e., microwave warm up bags for cramps, big 
pads, encourage H20) (after the lossτjournal, 
good Kleenex, memento) 

***  

A clear description of common side effects with 
illustrations/images, explain whatΩs normal, and 
also have danger signs of when to go to the ER 

***  

Providing 
emotional 
support 

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

**  

ItΩs okay to not be okay **  
Narrative Therapy (tell your story) *  
Tracking progress over time *  
Suggesting free and evidence-based mindfulness 
appsτi.e., Headspace, Mindshift CBT 

*  



Chapter 3: Qualitative Analysis 
 

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

 

94  

Trauma-informed language **  
Ensure cultural safe space for diversity of cultures 
and practices 

*  

Peer support Chat platforms **  
Carefully matched supports *  
Historical/cultural supports *  
Support in their native language ***  
https://pilsc.org *  
Phone support, if someone needs to talk to 
someone that is not known to them because of 
shame and guilt 

**  

Providing 
support for 
family members 

To do/not do, to say/not say **  
Sharing of what the person who miscarried may 
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 user with her husband 
and family members 

*****  

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

*  

Cultural  
Acknowledgment 
 

Be offered in different languages *****  
Ways community can help (dinner Train, gifting a 
Calm subscription) 

*  

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

****  

Table 5: Summary of sticky dot voting (Each * represents one dollar) 

 

Recommendations Number of votes 

ItΩs not your fault *  
Links to cultural supports *  
Algorithms to help direct to most helpful information (and a 
searchable library) 

*  

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

*  

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 in different languages **  

Table 6: Summary of sticky dot voting (one hundred-dollar activity, Each * represents 

one dollar) 

 

3.4 Summary 

Through interviews with the experts, I was able to better ǳƴŘŜǊǎǘŀƴŘ ǿƻƳŜƴΩǎ ƴŜŜŘǎΣ 

frustrations and challenges after experiencing a miscarriage. The interviews 

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

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

challenging time. Following the analysis of existing miscarriage applications and a co-

design session with experts, I 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 upon in the next chapter. 
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4. Design Outcome 

This section explains the design process for building a mobile health application that 

aims to support immigrant women who have experienced a miscarriage. It starts with 

a discussion of design opportunities that are extracted from the literature review, 

interviews with experts, co-design session with experts and analysis of existing apps. 

The goal of this study is to better understand and present some opportunities which 

can be incorporated into designing a digital health solution for immigrant women 

who have experienced a miscarriage. 
 

4.1 Design Opportunities 

The following design opportunities are identified from the literature review, data 

analysis from interviews with experts and co-design session with experts: 

 

a. Normalizing the Experience 

Most women do not know how common miscarriages are. Usually, women do 

ƴƻǘ ƘŜŀǊ ŀōƻǳǘ ǘƘŜƛǊ ŦŀƳƛƭȅ ŀƴŘ ŦǊƛŜƴŘǎΩ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ŀ ƳƛǎŎŀǊǊƛŀƎŜΣ ǎƛƴŎŜ 

people do not like to share their experience, especially when it happens before 

announcing a pregnancy. As a result, 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 and raising awareness about how common 

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

 

b. Providing Reliable Information  

Women who experience a miscarriage may have questions about their physical 

and emotional health. Since they experience grief and trauma after a 
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miscarriage, it is not easy for them to search online, and verify if the 

information is reliable or not, Aanderson noted. Immigrant women also may 

find it harder to find information in their own language. In addition, women are 

usually busy with taking care of family or getting back to work which makes it 

hard for them to find the information they need and verify its credibility. 

Providing categorized information through an application will let women have 

access to authentic information on top of the hand. 

 

c. Providing Physical Support 

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 they completed the 

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 physical support through an application can be possible 

by providing answers to possible questions, links to telemedicine, pain 

management, and a daily symptom tracker. A symptom tracker could help 

women know if they need a follow-up, what to expect daily, and when a 

miscarriage is completed. More explanation on the features will be provided at 

the end of this section. 

 

d. Providing Emotional Support 

Grief, guilt, anxiety and lack of self-care 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 women to better manage their mental health. According 

to Aanderson, it is also crucial for women to seek mental support before the 

next pregnancy. An application could help women manage their mental health 
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in many ways. Referring to a psychologist, screening their mental health, 

providing resources to self-care and meditation, mood tracker, etc. are some 

features that can help women heal and provide self-care. More explanation on 

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

 

e. Peer Support 

Many women are 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 women who 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 drop-in groups are some of the options that can help women get support 

from other women experiencing a miscarriage.  

 

f. Support for Partners, Family and Friends 

Women are not the only partner experiencing the loss of a baby. Some partners 

may feel the loss very strongly and some do not. Providing a place in the mobile 

application for partners, will let them feel more involved and included. That 

section can also teach partners about basic mental health first aid, so they can 

help mother with their mental health recovery. In addition to partners, family 

members and other children may experience the loss as well. Most family 

members have good intentions and are willing to help, but are unable to 

support their loved ones, due to lack of knowledge on what to say or how to act 

(Layne, 1997). It was suggested by experts that providing resources such as 

how to offer help, what to say and what to avoid can teach families about loss 

and how to help mothers. Lastly, providing resources such as colouring books 

and story books for kids of the mothers who have experienced a miscarriage 

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



Chapter 4: Design Outcome 
 

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

 

99  

 

g. Cultural Support 

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, have to 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 practices and ways women think about 

loss and grief and connect immigrants to community support groups. 

Acknowledging the cultural differences of the users will make the application 

be more accessible and acceptable. 

 

4.2 Design Process 

My design process follows a Design Thinking approach. Designing Thinking is a 

systematic framework that prioritizes ŜƳǇŀǘƘȅ ŦƻǊ ǘƘŜ ǳǎŜǊΩǎ ƴŜŜŘǎ ŀƴŘ ǿŀƴǘǎ. It 

helps designers to deeply understand the problem the end-user is dealing with and 

lets them develop an inclusive and effective solution (Roberts et al., 2016). In 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 insights of the user. 

¢Ƙƛǎ ƛǎ ǇƻǎǎƛōƭŜ ǘƘǊƻǳƎƘ ǳƴōƛŀǎŜŘ ŀƴŘ ƻǇŜƴ ŜȄǇƭƻǊŀǘƛƻƴ ƻŦ ǳǎŜǊǎΩ ƴŜŜŘǎΦ ¢Ƙƛǎ 

goal can be achieved by creating empathy with the users by understanding 

their context, experience and behaviour. Through interviews and co-design 

sessions with experts (in the three main fields with the highest interactions 

with women who have experienced a miscarriage (obstetricians/gynecologists, 

psychologists, and grief counsellors)), I was able to better ǳƴŘŜǊǎǘŀƴŘ ǿƻƳŜƴΩǎ 

needs, their frustrations, and expectations after experiencing a miscarriage. 
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Figure 20: Discover mode (Luchs, 2015) 

 

f. Define 

The focus of this stage is to identify and define a problem to solve. This stage 

helped me focus on the most crucial need and the problem I would need to 

solve. Based on data analysis of my interviews and co-design session, I defined 

the following problem statement: 

A digital platform is needed to support women after experiencing a miscarriage 

with their physical and emotional health. The platform could fill a gap in the 

lack of care women receive from partners, family/friends and 

healthcare professionals. 

 

Figure 21: Define mode (Luchs, 2015) 

 



Chapter 4: Design Outcome 
 

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

 

101  

a.  Create 

The purpose of this stage is to create a set of design concepts that can be 

shared with the target audience for feedback, and then to make further 

iterations to improve upon. The target audience are the group of people who 

are the end-user 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 co-design session, I generated a series 

of ideas. To stay focusŜŘ ƻƴ ǿƻƳŜƴΩǎ ƴŜŜŘǎΣ L ŦƛƭǘŜǊŜŘ ǘƘŜ ƛŘŜŀǎ ōȅ ǎƛƳǇƭƛŦȅƛƴƎ 

them from broad themes to design opportunities. Finally, I created a set of 

wireframes that showcased the layout and structure of my application, and I 

further developed them into high-fidelity prototypes of a mobile application. 

 

 

Figure 22: Create mode (Luchs, 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. I used this stage to share the 

Miscarriage Corner prototype with immigrant women who have experienced a 

miscarriage and receive feedback from them on a user testing session. In this 

stage, a high-fidelity prototype of the application was shared with women and 
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they were asked to finish some tasks while thinking 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 I can 

ƛƳǇǊƻǾŜ ǘƘŜ ǳǎŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜΦ 

 

Figure 23: Evaluate mode (Luchs, 2015) 

 

4.3 Design Decisions 

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

mobile application to support immigrant women through their miscarriage. A 

prototype is a valuable tool that helps with exploring different design solutions and 

constantly refining them. With the increasing adoption of design thinking in the 

product development process, early-stage prototyping has become an important tool 

(Elverum et al., 2016). In this study, I used prototyping to first build the mobile 

ŀǇǇƭƛŎŀǘƛƻƴ ōŀǎŜŘ ƻƴ ŜȄǇŜǊǘǎΩ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŀƴŘ ƭƛǘŜǊŀǘǳǊŜ ǊŜǾƛŜǿΣ ŀƴŘ ǎŜŎƻƴŘΣ 

evaluate the design with immigrant women. 

 

4.3.1 Logo Design 

Logo design is the fundamental component of the visual identity and helps the product 

stand out allowing users to connect with the application and remember it (Carson & 

Airey, 2022). Miscarriage corner (Figure 24) 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 

ǿƛǘƘ ƳƛǎŎŀǊǊƛŀƎŜΦ !ŘŘƛƴƎ άƳƛǎŎŀǊǊƛŀƎŜέ ŀǎ ǇŀǊt of the name makes it easier to find on 

the App Store or Google Play. The purpose is to make the communication very obvious 

and direct, to avoid miscommunication. Miriam WebsterΩs definition of "corner" is a 

ǇǊƛǾŀǘŜΣ ǎŜŎǊŜǘΣ ƻǊ ǊŜƳƻǘŜ ǇƭŀŎŜΦ LƴŎƭǳŘƛƴƎ άŎƻǊƴŜǊέ ƛƴ ǘƘŜ ǘƛǘƭŜ ƘŜƭǇǎ ǎƘƻǿ ǘƘŜ 

importance of privacy and secrecy which is crucial for the application. Miscarriage 

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

learn about miscarriage. The main elements of the ƭƻƎƻ ŘŜǎƛƎƴ ŀǊŜ ŀ ƘŜŀǊǘΣ ŀ ǿƻƳŀƴΩǎ 

ōŜƭƭȅ ŀƴŘ ŀ ǿƻƳŜƴΩǎ ƘŀƴŘǎΦ !ŎǘƛǾŜ ǿƘƛǘŜ ǎǇŀŎƛƴg (AWS) was used as the method to 

illustrate the missed baby. AWS is the space between design elements, in contrast to 

Passive White Space (PWS), which is the space around a design. Design practitioners 

ōŜƭƛŜǾŜ !²{ ƛƳǇǊƻǾŜǎ Ǿƛǎǳŀƭ ŎƭŀǊƛǘȅ ƻŦ ŀ ŘŜǎƛƎƴΩǎ ǎǘǊǳŎǘǳǊŜ ŀƴŘ ƭŀȅƻǳǘ ŀǎ ǿŜƭƭ ŀǎ 

enhanced perceptions of minimalism and sophistication (Sharma & Varki, 2018). 

 

Figure 24: Logo design for Miscarriage Corner 

 

 

 

4.3.2 Design Guidelines 
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I designed a series of guidelines that will allow me to apply the design principles 

consistently, ŀƴŘ ƳŀƪŜ ǎǳǊŜ ŜǾŜǊȅ ŜƭŜƳŜƴǘ ƛǎ ŜƳǇƭƻȅŜŘ ǘƻ ƳŜŜǘ ǳǎŜǊǎΩ ƴŜŜŘǎΦ 

 

a.   Colour 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, peace) and (green, e.g., success, hope) (Elliot & Maier, 

2014). In contrast to green, purple is rarely found in nature and provides good 

contrast and creates intrigue. Purple is often associated with wisdom, bravery 

and spirituality (Cherry, 2005). In addition, a study 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. (Bonnardel et al., 

2017). The use of pink was avoided because it is often stereotypically used to 

refer to women.  

 

Figure 25: Miscarriage Corner interface colour  

 

 

 

b.    Typography 
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Poppins is a geometric sans serif typeface with a high level of legibility. As the 

primary target audience of the application are immigrant women, it is essential 

to use a simple and easy to read typeface. Clear communication is crucial for this 

mobile application, and using a readable typeface provides the primary base of 

the design.  

 

Figure 26: Miscarriage Corner interface typeface 

 

c.    Illustrations 

Based on the interviews with user experience designers, illustration is one of 

the best ways to communicate with women from different languages. Using 

visuals through illustrations can be more effective in communication rather 

than using text. I 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, this approach helps users from 

different cultures feel more connected and included with the application since 

people from different ethnicities are involved in the illustrations. 
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Figure 27: Miscarriage Corner interface illustrations 
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4.3.3 Sitemap 

A ǎƛǘŜƳŀǇ ǿŀǎ ŎǊŜŀǘŜŘ ǘƻ ǎƘƻǿ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΩǎ ƻǊƎŀƴƛȊŀǘƛƻƴ ŀƴŘ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ 

between different pages. Creating a sitemap helped me figure out the hierarchy of 

ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΩǎ Ǝƻŀƭǎ ŀƴŘ ǇǳǊǇƻǎŜǎΦ CƛƎǳǊŜǎ н8 to 32 show the user 

flow of Miscarriage Corner: 
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Figure 28: Part I, Application sitemap 
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Figure 29: Part II, Application sitemap 
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Figure 30: Part III, Application sitemap 
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Figure 31: Part IV, Application sitemap 
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Figure 32: Part V, Application sitemap 
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4.3.4 Wireframes 

A wireframe is 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. 

Wireframes let 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 to the level of details and functionality that a prototype illustrates. Low-fidelity 

prototypes are simple and low-tech concepts and high-fidelity prototypes show more 

details and functions of the application. I created a series of wireframes to visualize 

the content and functionality of the application. The figure shows a set of low-fidelity 

wireframes designed for the Miscarriage  

Corner application. 
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Figure 33: Application wireframes 
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4.3.5 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 approach. A high-

fidelity wireframe can be shared with end-users to test the designs before developing 

the product. It helps the designer catch any design issues at an early stage and revise 

them. I created a set of high-fidelity prototypes on Figma to first visualize all possible 

concepts, and second share and test them with immigrant women through usability 

testing. Figma is a cloud-based design program that allows the designer create high 

fidelity prototypes and has the capacity to share the prototype links with others. The 

program lets users add their comments and feedback to each page while providing 

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

 

Figure 34: Prototype 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 application. These questions include: What describes your situation 

best? What are your support goals? What kind of physical support are you looking 

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

questions, the sections that are fits with what the user needs will be provided for 

them. Figure 35 shows the process of entering the application. 

 

Figure 35: Landing page 
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There are four components on the main page: 

 

a. Navigation Bar 

The navigation bar links the user to different sections of content through the 

application. The navigation bar in Miscarriage Corner has four sections: 

 

a.1   Home 

The homepage is the first page users see when entering the application. The 

different sections of the application are accessible on the first page. Based on 

data analysis from interviews and co-design session with experts normalizing 

the experience, helping women know that a miscarriage is not their fault and 

providing physical and emotional support is essential content 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 Health. Providing this information on the Homepage 

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

the application.  
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       Figure 36: Homepage 
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The main page has four action buttons: 

 

a.1.1 Physical Screener 

As Tam mentioned, a physical screener can help women know in what stage of 

miscarriage they are (Chapter 3: Qualitative analysis), with the screener 

reducing the 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. The screener on Miscarriage Corner 

asks the users a series of questions to let 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. 



Chapter 4: Design Outcome 
 

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

 

120  

     

Figure 37: Physical Screener 
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          a.1.2 Emotional Screener 

Aanderson believes an emotional screener is an effective way to evaluate the 

mental well-being of women after a miscarriage. An emotional screener is a 

simple tool which can detect if the user is experiencing anxiety, depression, 

OCD, etc.Σ ōŀǎŜŘ ƻƴ ǘƘŜ ǳǎŜǊΩǎ ŀƴǎǿers to a few questions. It follows an 

algorithm provided by Kristine Aanderson, a psychologist who participated in 

an interview and the co-design session. Answering a couple of questions such 

as; how are you feeling? And then if it's sad, 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 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 emotionally. Figure 38 

shows an example of questions for detecting depression. The same was 

designed for anxiety, PTSD and OCD. 

          a.1.2.1 Depression 

 

       Figure 38: Emotional Screener/Depression 
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          a.1.3 Daily Log 

A Daily Log is a tool used to assist women in documenting physical symptoms 

of a miscarriage such as bleeding, pain, vaginal health, water intake, emotional 

state, sleeping habits, exercise and supplements taken. After a miscarriage, it is 

essential for women to take good care of themselves physically and 

emotionally, whether or not they want to get pregnant again. A Daily Log can 

also help as a reminder to take care of themselves and monitor their progress. 

In addition, all information from Daily Log can be exported and sent through 

email to healthcare providers.  
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 Figure 39: Daily Log 
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a.1.4 Chatbot 

A chatbot is an artificial intelligence (AI) software program that lets the user 

seek immediate support through the application. The Chatbot helps 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 

application by providing customized support for their needs, which enhances 

the quality of the user experience. 

 

 

Figure 40: Chatbot 
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a.2 Support 

The support section helps users find the resources they need to provide 

support for themselves physically and mentally.  

 

Figure 41: Support 

This section has six subsections as follow: 

 

a.2.1 Physical Health 

There are three areas under the Physical Health section of the site: Common 

Questions, Pain Management and Articles. The section Common Questions has 

answers to the frequently asked questions women may have after a 

miscarriage; such as what are the signs of infection, what are the signs of 

miscarriage, when to seek professional health with bleeding, etc. The section 

Pain Management offers users information on how to manage their pain and 


