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Zaidat Ibrahim

INVESTIGATING THE IMPACT OF FAITH ON THE DESIGN OF PERSONAL

HEALTH INFORMATICS TOOLS: UNPACKING MUSLIM MENSTRUATORS’

HEALTH AND TRACKING PRACTICES

Menstrual technologies are becoming increasingly pervasive, allowing menstruating indi-

viduals to track their cycles, manage symptoms, and access educational resources. Despite

notable advancements in the capabilities and designs of many of these tools, they are not

designed to meet the needs of diverse cultural and religious users. In particular, Muslim

women’s experiences have been largely overlooked and traditional Human-Computer Inter-

action (HCI) research typically has not studied these groups. As a result, many solutions fail

to meet the unique needs and risk alienating those who require more tailored and culturally

responsive support. This lack of inclusivity and culturally responsive support is especially

concerning given the global Muslim population of roughly 1.6 billion, half of whom are

menstruating individuals. For Muslim women, religious principles include detailed guid-

ance on menstrual and intimate health management. For example, Muslim menstruators are

exempt from certain religious practices, such as daily prayers and fasting during Ramadan,

when menstruating, necessitating precise menstrual tracking to plan religious observances.

In my dissertation, I investigate the complex relationship between menstruation and Is-

lamic religious practices through three (3) empirical studies employing mixed-methodological

approaches. These studies systematically examine tracking motivations, management prac-

tices, and information-seeking behaviors surrounding menstruation for Muslim women of

faith. In my research, I uncover the strategies developed and challenges encountered as

Muslim menstruators navigate the dual-considerations of physical health and spiritual obli-

gations, often without adequate technological support. My work makes the following pri-
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mary contributions include: First, it illuminates how health and religious perspectives in-

tersect in menstrual health management, secondly, it uncovers the challenges Muslim men-

struating individuals face in integrating religious obligations with technological tools, and

third, it offers design recommendations for culturally aligned and responsive menstrual and

personal health informatics solutions. Inspired by the Bronfenbrenner’s Ecological Systems

Theory (EST), I present the Muslim Menstruator Ecological Model in highlighting how in-

dividuals’ experiences of menstruation are shaped by interconnected factors operating at

multiple levels: interpersonal relationships, technological environments, institutional struc-

tures, and broader socio-cultural contexts. I provide a holistic and nuanced understanding

of how technological interventions can be thoughtfully designed to support Muslim women

across these various systems of influence. To conclude, I advocate for more inclusive ap-

proaches to menstrual health technology that recognize the inseparability of physical, reli-

gious, and cultural dimensions of sensitive health experiences.

James Clawson, PhD (Chair)

Christina Chung, PhD

Selma S̆abanović, PhD

Elizabeth Kaziunas, PhD

viii



TABLE OF CONTENTS

1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1.1 Research Questions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

1.2 Research Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

1.3 Dissertation Contribution . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

2 Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

2.1 Menstruation and HCI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

2.1.1 Menarche, Menstruation, and HCI . . . . . . . . . . . . . . . . . . 11

2.2 Menstruation and Religion . . . . . . . . . . . . . . . . . . . . . . . . . . 14

2.2.1 Menstruation and Islam . . . . . . . . . . . . . . . . . . . . . . . . 16

2.3 Religion, Technology, and HCI . . . . . . . . . . . . . . . . . . . . . . . . 18

2.3.1 Other Religions and HCI . . . . . . . . . . . . . . . . . . . . . . . 18

2.3.2 Islam and HCI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

2.4 Self-Tracking For Health and Wellness . . . . . . . . . . . . . . . . . . . . 22

2.5 Terminologies and Their Meanings . . . . . . . . . . . . . . . . . . . . . . 24

2.6 Research Team and Positionality . . . . . . . . . . . . . . . . . . . . . . . 25

ix



3 Menstrual Tracking in Muslim Women in the US . . . . . . . . . . . . . . . 27

3.1 Motivation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

3.2 Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

3.2.1 Phase I: Preliminary Survey . . . . . . . . . . . . . . . . . . . . . 29

3.2.2 Phase II: Semi-Structured Interviews . . . . . . . . . . . . . . . . . 30

3.2.3 Phase III: Post-Roe V. Wade Survey . . . . . . . . . . . . . . . . . 31

3.2.4 Data Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

3.3 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

3.3.1 Relationship Between Menstrual Tracking and Adhering to Reli-
gious Practices and Guidelines . . . . . . . . . . . . . . . . . . . . 34

3.3.2 Tensions Around Religious Values & Period Tracking Applications 40

3.3.3 Roe v. Wade and Implications For Menstrual Tracking Technology . 45

3.4 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

3.4.1 Considering Religious Identity in The Design of Personal Health
Tracking Technologies . . . . . . . . . . . . . . . . . . . . . . . . 48

3.4.2 Implications For Design . . . . . . . . . . . . . . . . . . . . . . . 51

3.5 Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

3.6 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55

3.7 Summary of Contributions . . . . . . . . . . . . . . . . . . . . . . . . . . 56

4 Examining the Intersection of Menstrual and Religious Tracking Practices
Among Muslim Women in the United States . . . . . . . . . . . . . . . . . . 60

4.1 Motivation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

x



4.2 Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

4.2.1 Pre-Intake Survey, Eligibility, and Recruitment . . . . . . . . . . . 63

4.2.2 Introductory Call . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

4.2.3 Diary study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

4.2.4 Semi-Structured Interview . . . . . . . . . . . . . . . . . . . . . . 67

4.2.5 Data Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

4.3 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

4.3.1 Tracking Motives During Ramadan . . . . . . . . . . . . . . . . . 68

4.3.2 Socially Crafted Religious Practices . . . . . . . . . . . . . . . . . 74

4.3.3 Tensions Around Tracking Practice During Ramadan . . . . . . . . 78

4.4 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

4.4.1 Expanding the Domain of Tracking Technologies . . . . . . . . . . 87

4.4.2 Design Considerations . . . . . . . . . . . . . . . . . . . . . . . . 90

4.5 Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

4.6 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

4.7 Summary of Contributions . . . . . . . . . . . . . . . . . . . . . . . . . . 95

5 Unpacking Muslim Women’s Menstrual Education and Experiences . . . . 97

5.1 Motivation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97

5.2 Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99

5.2.1 Asynchronous Remote Communities (ARC) Using Facebook . . . . 100

xi



5.2.2 Recruitment and Onboarding . . . . . . . . . . . . . . . . . . . . . 101

5.2.3 Participants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103

5.3 Weekly Activity Prompts . . . . . . . . . . . . . . . . . . . . . . . . . . . 103

5.3.1 Week 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103

5.3.2 Week 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104

5.3.3 Week 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

5.3.4 Week 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106

5.3.5 Week 5 & Week 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . 107

5.3.6 Week 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107

5.3.7 Week 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107

5.3.8 Week 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110

5.3.9 Week 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110

5.3.10 Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111

5.4 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112

5.4.1 Experiences of Preparing for Menarche . . . . . . . . . . . . . . . 112

5.4.2 Navigating Religious Menstrual Education . . . . . . . . . . . . . . 118

5.4.3 Participants Generated Design Ideas For Holistic Menstruation Sup-
port . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124

5.5 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132

5.5.1 Fostering Menarche Education . . . . . . . . . . . . . . . . . . . . 132

5.5.2 Supporting The Religious Information Ecosystem . . . . . . . . . . 134

xii



5.6 Methodological Reflection . . . . . . . . . . . . . . . . . . . . . . . . . . 137

5.7 Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138

5.8 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139

5.9 Summary of Contributions . . . . . . . . . . . . . . . . . . . . . . . . . . 139

6 Discussion and Future Work . . . . . . . . . . . . . . . . . . . . . . . . . . . 141

6.1 The Muslim Menstruator Ecological Model . . . . . . . . . . . . . . . . . 142

6.2 Micro-Level: Individual Menstrual Experience and Islamic Context . . . . 142

6.3 Meso-Level: Interpersonal Relationships & Support Systems For Menstrual
Experiences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145

6.4 Exo-Level: Navigating Institutional, Social, and Technological Spaces . . . 148

6.5 Macro-Level: Broader Religious Values, Societal Influences and Values . . 150

6.6 Potential Future Work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152

7 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154

8 Reflection on My PhD Journey . . . . . . . . . . . . . . . . . . . . . . . . . 157

8.1 How It All Began . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157

8.2 Deciding on Research Trajectory . . . . . . . . . . . . . . . . . . . . . . . 158

8.3 Challenges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159

8.4 Opportunities and Collaborations . . . . . . . . . . . . . . . . . . . . . . . 160

Bibliography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162

xiii



Appendix

8.5 Appendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196

8.5.1 Supplementary Materials For Chapter 3 . . . . . . . . . . . . . . . 197

8.5.2 Supplementary Materials For Chapter 4 . . . . . . . . . . . . . . . 200

8.5.3 Supplementary Materials For Chapter 5 . . . . . . . . . . . . . . . 205

Curriculum Vitae

xiv



LIST OF TABLES

1.1 Dissertation Summary and Contributions . . . . . . . . . . . . . . . . . . . 8

2.1 Summary of Terminologies and Meanings . . . . . . . . . . . . . . . . . . 24

3.1 Phase I: Preliminary Survey Summary . . . . . . . . . . . . . . . . . . . . 57

3.2 Phase II: Interview Participant Table . . . . . . . . . . . . . . . . . . . . . 58

3.3 Phase III: Post-Roe V. Wade Survey Summary . . . . . . . . . . . . . . . . 59

4.1 Diary Study Participants’ Table . . . . . . . . . . . . . . . . . . . . . . . . 96

5.1 ARC Study Participants Table . . . . . . . . . . . . . . . . . . . . . . . . 102

5.2 Table Showing Weekly Activities in ARC Study . . . . . . . . . . . . . . . 104

xv



LIST OF FIGURES

3.1 Study Design and Timeline . . . . . . . . . . . . . . . . . . . . . . . . . . 29

4.1 Study Design and Compensation Structure . . . . . . . . . . . . . . . . . . 65

4.2 Image of a Participant’s Tracking Using Multiple Tracking Tools Simulta-
neously . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

5.1 Example cycle diagram posted along with Activity 4B . . . . . . . . . . . . 106

5.2 Prompts used for advice columnist activity during week 7 . . . . . . . . . . 108

5.3 Sample Facebook Post Featuring Activity 6A . . . . . . . . . . . . . . . . 109

5.4 An illustration of participants’ social support network . . . . . . . . . . . . 121

5.5 An Illustration of Collaborative Support Incorporating Health and Religious
Experts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125

5.6 An Illustration of VR Technology For Learning and Community Support . . 127

5.7 Data Sync With AI-Based Application for Menstrual Support . . . . . . . . 130

6.1 Bronfenbrenner’s Ecological Systems Theory (EST) Model [224] . . . . . 143

6.2 Bronfenbrenner’s Ecological Systems Theory (EST) Model Applied To Mus-
lim Menstruation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144

1



CHAPTER 1

Introduction

Menstruation represents a fundamental biological process that significantly influences women’s

lived experiences. Healthcare technologies have evolved to support menstrual tracking

and symptom management, while ongoing research explores conditions such as Polycys-

tic Ovary Syndrome (PCOS) and Endometriosis. The clinical significance of menstruation

as a health indicator is evidenced by its prominence in medical assessments—healthcare

providers routinely begin consultations by inquiring about a patient’s most recent menstrual

cycle, highlighting its diagnostic importance. Researchers continuously study menstruation

in populations to try to better understand menstruation, and to design personal health tools

to support menstrual health journey.

Despite significant exploration of menarche and menstruation within HCI research, a

substantial gap remains in the study of menstruation as experienced by faith-based individ-

uals. This deficiency necessitates immediate scholarly attention to foster a comprehensive

understanding of menstruation’s multidimensional significance in women’s lives. Such an

understanding is essential for the development of integrated menstrual technologies that

seamlessly incorporate both health and religious perspectives, thereby adequately support-

ing individuals who navigate these intersecting domains.

My dissertation presents an exploratory research endeavor comprising three method-

ologically distinct studies. The initial investigation employed survey methodology comple-

mented by semi-structured interviews to elucidate the menstrual tracking practices of Mus-

lim women in the United States (US). In this study, I examined how participants currently
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engage with existing menstrual tracking technologies and assessed the extent to which these

technologies provide adequate support for their specific needs. Findings emerging from this

investigation included participants frequently engaged in tracking behaviors specifically to

facilitate adherence to religious guidelines pertaining to prayer and fasting obligations and

individuals encountered challenges with existing menstrual tools. While conducting this

study, legislative changes in the US prompted a follow-up survey to understand how these

changes affected the use or disuse of menstrual apps. Building upon this discovery, my

second study implemented diary studies to investigate menstrual experiences within the

specific religious context of Ramadan—a sacred month identified as particularly signifi-

cant in the first study. This methodological approach allowed for the documentation of

experiences of tracking menstruation, health and religious practices within this religiously

significant but temporal timeframe.

The culminating or third study, synthesized insights derived from the preceding inves-

tigations to design and implement a participatory research methodology utilizing Asyn-

chronous Remote Communities (ARC). This approach engaged female participants in re-

flective activities concerning three critical domains: (1) preparation for menarche, (2) adap-

tation to menstruation as an integral component of lived experience, and (3) continuous

acquisition of menstrual knowledge from both health and religious epistemological frame-

works. Additionally, the study incorporated a speculative design activity, prompting partic-

ipants to envision and design technologies for menstrual experiences—ones that simultane-

ously respect their health requirements and religious observances.

The tripartite research studies (Chapters 3, 4, and 5) presented in this dissertation es-

tablish a foundation for understanding the complex interrelationship between faith-based

practices and menstrual experiences, and could inform future technological interventions

and culturally responsive personal informatics tools for menstrual health support.

3



1.1 Research Questions

In my dissertation, I present the following thesis: Menstrual experiences are often inter-

twined with religious values, especially for practicing Muslim women who track both re-

ligious and health goals through digital tools. While many Muslim women use tracking

technologies to monitor both their health and religious obligations, current digital health

and personal informatics tools fail to address this intersection. This gap presents a critical

design opportunity for sociotechnical systems to create tools that support Muslim women’s

holistic health and religious experiences of menstruation. To this end, I employed qual-

itative research methods, I explored the complex dynamics between religious practices,

menstrual health management, and technology use. This investigation was designed to in-

form the development of socio-technical systems that better align with Muslim women’s

integrated religious and healthcare needs during their pregnancy journey. The following

research questions guided this exploration:

Aim 1: Exploring the dynamics between religious practices and menstrual

tracking among practicing Muslim women.

Research Question 1: How do practicing Muslim women in the US track their men-

strual cycle and engage with menstrual applications?

• What are the commonalities between Muslim menstruators and other menstruators?

• How do religious experiences and practices influence menstruation?

• What challenges do Muslim menstruators encounter with menstrual tracking applica-

tions?

4



Aim 2: A deeper understanding into menstrual tracking practices within a sit-

uated religious context

Research Question 2: What are the tracking experiences of practicing Muslim women

within a religious context (e.g., Ramadan)?

• What are the religious and health-related goals and motivations for Muslim Menstru-

ators, especially in the context of Ramadan? How are these goals tracked?

• How do Muslim menstruators balance disruptions to religious goals as a result of

menstruation?

• How might we design (or expand Personal Informatics Tools) to support religious

and health goals for Muslims Menstruators?

Aim 3: Understanding how Muslim women learned about Menarche, navigate

menstruation and to co-design technologies for menstrual support

Research Question 3: How did Muslim women learn about menarche and how could we

design to support their educational experiences around menarche and menstruation?

• How did practicing Muslim women approach menarche experience (first experience

with menstruation)?

• Based on their personal experiences, in what ways do practicing menstruating Muslim

women perceive technology could have enhanced their menstrual experiences from

menarche through adulthood?

5



1.2 Research Overview

My dissertation research comprises three empirical studies (Table 1.1) examining the inter-

section of health and religious perspectives on menstruation among Muslim women. The

first study explores religious practices and menstrual tracking, particularly the use of men-

strual apps, among individuals in the United States. To investigate this, I conducted a

preliminary survey, a series of semi-structured interviews, and a post–Roe v. Wade survey.

The findings illuminate the complexities of menstrual tracking within Muslim communi-

ties, perceptions of the Roe v. Wade overturns, and how it influenced menstrual app usage.

Based on the findings from this study, I propose practical recommendations for designing

more inclusive menstrual tracking applications. In addition, the menstrual tracking study

contributes to the broader HCI discourse on “othering,” illustrating how attention to culture,

religion, and identity can help mitigate exclusionary practices in the technologies we create

(Chapter 3).

As a follow-up, I conducted a diary study to explore menstrual tracking practices within

the religious context of Ramadan, a month of fasting observed by Muslims worldwide. This

study revealed a variety of tracking motivations—spanning both health and religious con-

siderations—along with socially constructed tracking practices. It also highlighted tensions

arising from simultaneously managing religious and health-related tracking needs, as well

as using multiple tracking tools at once. Drawing on these findings, I offer perspectives

on designing for long-term tracking needs, integrating Islamic values and concepts, and

providing educational support (Chapter 4).

In the third and final empirical study, I employed Asynchronous Remote Communities

(ARC), an emerging design research method in HCI. For 10 weeks, participants completed

weekly activities—including scenarios, surveys, design tasks, reflection prompts, and draw-

6



ing exercises—to explore how they learn about menarche and integrate menstruation into

their daily experiences. The findings revealed that mothers and other female figures of-

ten use storytelling to prepare young Muslim girls for menarche, providing foundational

knowledge that these girls then refine and expand as they grow older. Despite these sup-

portive practices, there remains significant potential for technological innovation to provide

holistic care for menstruating Muslims. Through this study, participants envisioned ways

technology could better address their needs. Based on these insights, I offer recommenda-

tions to fostering and supporting menarche education and suggest strategies for improving

religious information ecosystems (Chapter 5)
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1.3 Dissertation Contribution

My dissertation research explores menstruation among practicing Muslim women in the

United States and highlights their experiences with menstrual tracking, education, and

learning from both health and religious perspectives. By unpacking the motives, needs,

and challenges these women face in their lived experiences, I aim to provide empirical in-

sights for researchers and designers. Ultimately, my goal is to inform the development and

design of digital health technologies that respect deeply embedded values, ensuring they

promote rather than undermine the beliefs and practices of the communities they serve.

To exemplify my contributions, I draw upon Wobbrock et al.’s [1] framework for HCI

contributions, which encompasses seven categories: A) Empirical, B) Artifact, C) Method-

ological, D) Theoretical, E) Dataset, F) Survey, and G) Opinion. The contributions of my

dissertation are as follows: Empirical Contributions– the three (3) studies in my disser-

tation research examine the intersections between menstruation and Muslim women’s reli-

gious experiences, revealing how these interconnected aspects shape their interactions with

technology. The empirical findings provide design implications and recommendations for

developing personal health informatics tools tailored to Muslim women’s needs, while also

informing future research in this area. Methodological Contribution– while diary studies

are well-established in HCI research, my dissertation makes a novel methodological con-

tribution through its adaptive approach to data collection. I developed a two-tiered diary

system consisting of daily reflections, and reflection logs (mid-study and end-of-study) re-

flection logs. This structure was carefully designed to capture experiences throughout the

menstrual cycle while minimizing participant burden. The methodology also introduced

an innovative compensation system that empowered participants with flexibility in choos-

ing their preferred form of compensation. Importantly, this system was structured to ensure
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that compensation did not become a coercive factor, allowing participants to withdraw from

the study at any time without financial pressure to continue. Theoretical Contributions–

my dissertation introduces the The Muslim Menstruator Ecological Model, a theoretical

framework derived from the three studies presented in Chapters (3, 4 and 5) The model

offers a comprehensive view of the complex social, cultural, religious, and technological

ecosystems that shape the lived experiences of Muslim menstruators. It identifies and maps

the roles of key stakeholders—such as religious authorities, family members, healthcare

providers, and designers—as well as sociocultural and institutional factors that influence

menstrual practices and self-tracking behaviors. By foregrounding these multilayered in-

fluences, the model provides a foundation for rethinking how menstrual technologies can

be designed to better support the needs of Muslim menstruators. It serves not only as

an analytical lens but also as a guide for the development of culturally responsive, faith-

informed personal informatics tools that align with users’ values and contexts. Opinion

Contribution– collectively, my dissertation research findings present a compelling case for

broadening the scope of personal informatics to thoughtfully integrate faith and religious

values into the design of personal health technologies. This approach of considering values

will help foster more inclusive, tools that resonate with the diverse needs and beliefs of their

users. This integration is important as religious beliefs and practices significantly influence

how individuals interact with and utilize health technologies, particularly in communities

where faith plays a central role in daily life and health management practices.
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CHAPTER 2

Background

2.1 Menstruation and HCI

In this section, I present a structured review of relevant literature. First, I outline the estab-

lished body of work concerning menarche, menstruation, and HCI. Subsequently, I narrow

the focus to examine the scholarly discourse surrounding menstruation and religion, high-

lighting the existing research gaps that my work aims to address. Finally, I culminate in a

targeted review of literature pertaining specifically to menstruation within the context of Is-

lamic religious practices, providing a foundation for the empirical investigations presented

in this dissertation

2.1.1 Menarche, Menstruation, and HCI

Menarche is a pivotal time of transition in the lives of menstruating individuals. Menarche

is the first occurrence of menstruation. It is recognized as a milestone of puberty and indi-

cates the onset of reproductive capability. It typically occurs between the ages of nine (9)

and fifteen (15) [2, 3]. At puberty, individuals undergo bodily changes such as breast/chest

development, pubic hair growth, widening hips, etc [4]. To culminate these physical bodily

changes from puberty is menarche, the first menstruation. Menarche is a bodily-rooted and

socially-experienced life transition, that can affect how individuals perceive themselves or

engage in social activities, such as participation in sporting activities [5, 6]. In some cases,

menarche may be seen as a disruptive event and can lead to the destabilization of an individ-

ual’s established sense of normalcy [7], as a result, this experience not only impacts an indi-
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vidual’s immediate response to the sight of blood from their first menstruation but could also

have a long-lasting impact on their perception of menstruation and overall self-esteem [6,

7]. Menarche experiences have not been well-researched in HCI. The few research works

that explore menarche have mostly explored the potential of educational tools to support

menarche experience [8, 9, 10, 11]. An example of studies exploring education support

for menarche is seen in menarche bit- a prototyping kit for young adolescents to create

body-worn technologies that support their experiences of menarche [6], and Menstrupedia-

a digital platform for menstrual health education designed for the Indian community [8].

In addition to fostering menarche education, another body of literature has explored how

inadequate health education can lead to a negative perception of menstruation [12]. In their

research exploring how parents support children for menarche and the use of technology for

this support, Rai et al [7] mention how mothers particularly play an influential role in pro-

viding initial menstrual guidance, and that the accuracy of information is often dependent

on the parental level of education [7]. Rai et. al [7] further identify key values such as an

appreciation of a holistic approach to menstrual education that parents prioritize when shar-

ing information with their children at the onset of menarche. However, they also recognize

the necessity for further investigation into how differences in parents’ needs and prefer-

ences—shaped by gender and cultural background—might influence a holistic approach to

menstrual education and communication effectiveness during this critical period [7]. Tech-

nology has the potential to support holistic menstrual health education while addressing

gaps in parental knowledge about menstruation and helping individuals be better prepared

for both menarche and menstruation. Against this backdrop, there is still a need for a more

thorough investigation of menarche education within different contexts, such as parents

who value religious teaching and upbringing in their children. My research seeks to expand

the understanding of preparation for menarche and holistic menstrual health within the HCI
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field, particularly when religious beliefs and values play a significant role in approaches to

the upbringing of children and everyday life.

While menarche remains a relatively underexplored topic in HCI, menstruation research

has been well-documented within the field of HCI. HCI researchers have explored a wide

range of aspects related to menstruation, reflecting the multifaceted nature of this experi-

ence in individuals’ lives. Key areas of focus have included information-seeking behav-

iors and educational interventions, highlighting how people gather and utilize information

about menstrual health [9, 13, 8]. Additionally, there has been significant attention given to

tracking practices, where studies have explored how individuals monitor and manage their

menstrual cycles using various tools and technologies [14, 15, 16, 17, 18, 19, 20, 21]. An-

other noteworthy dimension of this research is menstrual data exploration, which involves

analyzing the data collected through tracking practices to gain insights into patterns and

health implications [22, 23]. The privacy practices associated with menstrual apps have

also been scrutinized, emphasizing the importance of protecting sensitive personal data in

the digital age [17]. Moreover, the development of technologies specifically designed for

the menstruating body has been a growing area of interest, focusing on innovations that

address individuals’ unique needs and challenges during menstruation [24, 25].

One particularly insightful study by Lin et al. [18] examined menstrual experiences,

tracking, and data-sharing practices among individuals with minimal menstrual education.

This research highlighted the role that cultural foundations play in shaping how people

engage with menstrual health. Factors such as cultural backgrounds, access to menstrual

health education and care, menstrual stigma in both school and home environments, in-

come, and education levels all contribute to how individuals approach menstrual tracking

and management. Lin et al. [18] emphasize that these cultural perspectives can profoundly

impact the mechanisms and technologies participants use for tracking their menstrual cy-
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cles, thereby stressing the need to consider and integrate cultural and religious values in the

menstruation experience to foster a more holistic health experience. To better design tech-

nology that would support menstrual health within a religious context, my current research

further explores the intersection of menstruation, experiences of menarche and menstrua-

tion, and the identity of being a practicing muslim. My work contributes to the growing

body of knowledge on menstruation, offering insights into how religious beliefs intersect

with personal health management. In the subsequent section, I will explore the complex

relationship between menstruation and religion.

2.2 Menstruation and Religion

Many religions around the world, including Islam, Judaism, Christianity, Buddhism, and

Hinduism, impose specific restrictions, exemptions, or guidelines on menstruating individ-

uals, with Sikhism being a notable exception [26, 27]. These religious practices often reflect

firmly established cultural beliefs and vary widely across traditions. In particular, Islam and

Judaism have well-defined rituals that menstruating individuals must observe [26]. For in-

stance, both religions require a purification process, such as a ritual bath (Ghusl in Islam

and Mikveh in Judaism), to be performed upon completion of menstrual bleeding. This

ritual purification is essential before the individual can resume participation in religious ac-

tivities, such as prayer, fasting, or entering places of worship [14]. These practices illustrate

how religious values impact everyday behavior. Understanding these religious practices is

essential for appreciating how menstruation is integrated into the broader fabric of religious

life and how these practices influence the lived experiences of individuals within these reli-

gious communities.

Several HCI scholars have explored the intersection of religion and technology design,
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highlighting the importance of incorporating religious considerations into HCI practices

[14, 28, 29, 30, 31, 32]. Within this broader discourse, some researchers have particu-

larly emphasized the need to integrate religious needs and values into health-related HCI

design [15, 28, 29, 33, 34, 35]. These scholars argue that by understanding and embed-

ding religious beliefs and practices into health technologies, these tools can become more

relevant and effective for diverse user groups. For example, Al-Naimi [28] advocate for

leveraging Islamic concepts into the design of technologies that support women’s health,

thereby promoting religious wellness and overall well-being. However, much of the ex-

isting literature on health technologies for women’s intimate health overlooks the design

for early menstruation (menarche) and how religious values are cultivated in young girls’

preparation for this key milestone in their transition to womanhood. My existing work

contributes to this unfilled gap and expands upon designing for women.

Religious upbringing, religious laws, and values can influence how individuals navigate

the menstrual experience, how education around menstruation is sought, and how support

structures are built to navigate the menstrual experience. Building on this body of work, my

research further explores how muslim women navigate menarche education and self-learn

to accommodate menstruation as part of daily life. This population represents a minority

group that, while often overlooked, is highly diverse, encompassing a wide range of ethnic,

national, and educational backgrounds. By examining this specific group, I aim to uncover

the nuanced ways in which religious, and social contexts influence education before menar-

che, menstruation experiences, and support systems. My research seeks to contribute to a

more inclusive understanding of menstruation within HCI, recognizing the importance of

this intersectionality in shaping health behaviors and experiences.
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2.2.1 Menstruation and Islam

Researchers have called for the inclusion of faith, religion, spiritual practices, and values

in the design of technology and HCI discourse, arguing that the lack of inclusion of these

values has resulted in the secularized nature of HCI [36]. In her work with people facing

critical life illnesses, Estelle et al. [37] argue that for a genuinely human-centered approach,

we, as researchers must account for the spiritual values and that an individual’s spiritual val-

ues form a core part of their human identity [37]. Furthermore, studies by Oguamanam et

al. [38] highlight that participants in their research resorted to religious and spiritual-based

strategies–“activities such as seeking assistance from a higher power, praying, or attending

church”–for coping with stressors in their pregnancy journey. By recognizing the impact

of human values on identity, behavior, and health, HCI researchers have the unique op-

portunity to truly address the most profound challenges and serve the needs and values of

users [37]. Some examples of research that offer the inclusion of faith and religious im-

portance in HCI include– the study of the intersection of Islamic values and sustainable

living, which could help inform the design of sustainability practices [39], religion and in-

timate health [33], multidimensional approach to wellbeing in faith communities [40], and

the study of online worship workshops to help inform the design of technology-mediated

religious experiences [41]. Given my research, I discuss menstruation and Islam to explain

the relevance of considering the impact of Islamic values on menstrual health. The Islamic

faith is guided by a set of beliefs and ritual practices or obligations, e.g., five daily prayers

(‘Salat’) and fasting (‘Sawm’). While these ritual practices are core aspects of Islam and

of being a Muslim, there are times when specific individuals are exempted from adhering

to these obligations. Menstruating women are not permitted to observe obligatory fasting

during the lunar month of Ramadan. This exemption also extends to voluntary fasting, ob-
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serving the daily prayers, and participating in aspects of religious pilgrimage. Menstruating

women are also required to abstain from sex during their periods. While the obligatory

fasting days that were missed due to menstruation have to be made up later, the days of

prayers missed do not have to be made up. Simultaneously, the Islamic faith exhibits di-

verse implementations and practices across various regions worldwide; nevertheless, the

fundamental principles that most Muslims uphold remain unchanged [33]. Research on

religion and intimacy in three Muslim-majority countries by Mustafa et al. also highlights

a central value regarding how Muslims consider their body as an Amaanah (an entrusted

loan) that demands to be taken care off [33]. These values and beliefs–the essence of being

a Muslim woman and the core value of modesty and ensuring trust–are central to Muslim

women’s identities and how they interact with their health and wellness [33].

A significant component of being able to engage in prayers is purification or cleanliness,

which is an integral value of Islam. Ablution (‘Wudhu’) (pronounced woo-doo) is a ritual

washing or purification process to ensure cleanliness before prayer or touching the holy

book [42]. It involves washing body parts - the face, hands, mouth, and feet. A fuller version

of this purification process that involves washing the entire body is called ‘Ghusl’. ‘Ghusl’

(pronounced gu-sul), which loosely translates into “Ritual bath” or “Major ablution” [43]

and is a form of Islamic purification that takes place under certain conditions - after sexual

intercourse or discharge of semen, after menstruation, or after post-natal bleeding [43]. For

practicing Muslims, Ghusl is required before recommencing praying, fasting, or pilgrimage

upon completing the menstrual cycle. Therefore, it is essential to know when a period

phase is considered complete to perform the ritual act of Ghusl. Each of these purification

processes (Wudhu and Ghusl) uses water to cleanse specific parts of the body (Wudhu) or

the entire body (Ghusl).

Moreover, religious law ‘Fiqh’(pronounced fee-k) guides menstruation in Islam. The
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Fiqh of menstruation defines the duration of the menstrual phase. Different Muslim schools

of thought (similar to varying sects of Christianity) adhere to different Fiqh. In the largest

sect of Islam, there are four schools of thought. For example, for people who adhere to

the ‘Shafi’i’ interpretation [44], the Fiqh states that menstruation does not exceed 15 days.

Suppose a woman menstruates for more than 15 days. In that case, the legal ruling is that the

menstruation days exceeding the 15th day are regarded as non-menstrual vaginal bleeding

[45]. Once a woman is considered to no longer be menstruating according to her religious

legal jurisprudence, she is no longer exempted from the obligations of praying and fasting

and can resume her daily rituals. These laws, principles, and guidelines influence Muslim

women’s behavior regarding menstrual, intimate health, and religious participation. It is,

therefore, essential to consider religious identity as a Muslim when designing menstrual

health technologies.

2.3 Religion, Technology, and HCI

In this section, I first explore research on various religious traditions and HCI, followed by

a focused subsection on Islam-specific HCI research.

2.3.1 Other Religions and HCI

Recent statistics have shown that approximately 85% of individuals globally adhere to or-

ganized religions. Religious rituals directly influence individuals’ religious needs, goals,

values, lifestyle, norms, and aspirations [46]. These rituals and values inform perceptions

of privacy, identity, and security while influencing how individuals use and engage with

technology. While HCI researchers have long applied rigorous processes for understanding

users and designing human-centered solutions, centering religion, faith, and spirituality in
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design is only beginning to be explored [47]. Bell et.al [48]and Muller et.al [49] have theo-

rized that there may be underlying tensions between religion and technology [48, 49]. Bell

et al. coined the term “techno-spiritual” technology to describe technology that can help

individuals in their spiritual or religious activities– arguing that there is a need to design

technologies to support spiritual life because religion and spiritual practices are seamlessly

woven into the day-to-day lives of individuals who adhere to them [48]. Bell further spec-

ulates that religious systems and values impact how technologies are created, consumed,

and possibly rejected. For instance, research [50] explored ways technology may support

or collide with the Christian priority of cultivating human relationships. Claisse et al. [31]

studied supportive digital technologies for the community practice of Buddhism and pro-

vided recommendations for designing a meaningful spiritual experience. Hammer [51] in

contemplating the perceived deficiency in the literature concerning HCI and Jewish prac-

tices, highlights that the technologies researchers introduce may pose challenges (and sel-

dom facilitate ease) for Jews in maintaining their Jewish way of life. Emerging research has

also begun to explore the intersection of religion and gaming [52, 53, 54, 55].

Bjørn et al. [56] emphasize that, given the widespread use of technology, it is crucial

for researchers and designers to consider how social inequalities in technology intersect

with specific social markers. They coin the term “diversity classification scheme,” which

comprises a non-exhaustive list, including gender, age, religious beliefs, sexual orientation,

disability status, and more. Regarding religious beliefs, the researchers highlight that the

integration of a digital compass into smartphones, now a standard feature in most phones,

was inspired by muslim prayer practices (p. 89) [56]. Today, instances exist where tech-

nology mediates and facilitates religious practices and rituals [48]. Illustrations of this

techno-spiritual mediation are seen in examples such as an exploration of practicing Mus-

lims using a mobile phone or wearable to determine the direction for prayer (what is called
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qiblah) [48], religious use of technology by American Christian Ministers [57], a prayer

companion for cloistered nuns [58], BibleCell, a tool that supports personalized reading

plans, scripture reading, and social sharing [59]. Other studies have highlighted the use of

technology in Buddism [60, 61], the intersection of race, religion, and community in ex-

ploring how technology can promote well-being in churches with historically Black mem-

berships [62, 40]. Kaziunas et al [29] have also highlighted the role of local churches

in providing health support to marginal groups, with further research highlighting the im-

portance of designing culturally tailored mobile apps for church-going individuals [63].

Ahmad et al. [64] speculated that older adults become more spiritual as they age; there-

fore, there is a need to study user experiences from the point of spirituality.This exhaustive

list of research efforts indicates the increasing demand and focus on studies exploring the

intersection of religion, technology, and HCI.

Thus far, HCI Researchers [33, 37, 39, 40, 50, 57, 65] have called for the inclusion of

faith, religion, spiritual practices, and values in the design of technology, arguing that the act

of not prioritizing faith in design has resulted in the secularized nature of HCI [36, 37, 39,

66] and that we, as HCI researchers, have fallen short of the goal of achieving “truly human-

centered design” [37]. Estelle [37] argues that for a “truly human-centered approach, we

must account for the spiritual values that form a core part of the human identity” [37].

With this objective in mind, researchers have initiated speculation and proposed emerging

design principles [67] specifically tailored for religious and spiritual contexts. Undoubtedly,

the intersection of religion and HCI will continue to grow. In the next section, I focus on

ongoing efforts and initiatives at the intersection of Islam and HCI.
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2.3.2 Islam and HCI

The scope of Islam and HCI is relatively nascent resulting in a limited amount of research

literature available. The existing research supports that the practices of the muslim popula-

tion are heavily influenced by Islamic teachings and beliefs [68, 69, 70, 71, 72]. Relevant

examples of existing research with and for the muslim population that centers their faith

include: the perception of privacy in the use of technology [73], incorporating faith in sub-

stance abuse recovery [74], creating a mobile app with Islamic prayer-text on pregnancy

for muslim women [75], designing to support US-based muslim women who experienced

domestic violence [76, 77], expanding privacy principles to take into account privacy of

muslim women [78], designing to support muslim women’s spiritual coping as they expe-

rience miscarriage and loss [79]. Furthermore, researchers have studied using technology

for faith-based purposes- including using TikTok to provide Islamic religious learnings [80,

81], selfie-taking practices during the muslim pilgrimage of Hajj as a means of expressing

religious identities [82]. This highlights the limited but ongoing research at the intersection

of Islam, HCI, and technology, which I aim to contribute to through my research work. Be-

yond the HCI literature, it is evident that various technologies, particularly mobile technolo-

gies, are designed with a focus on serving the muslim community. Instances of this include

the creation of an application aimed at educating Muslims about the fundamental principles

of inheritance laws and the equitable distribution of wealth [83], as well as a mobile app

designed to offer information catering to the needs of muslim travelers [84]. Fewkes [85]

examined the intersection of mobile technology and food practices, investigating the influ-

ence of mobile app technologies on the religious practices of American Muslims. These

research endeavors demonstrate that research at the intersection of religion, technology,

and HCI is an expanding field within the greater HCI research community. Collectively,
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I draw upon the existing body of literature and the prior contributions of the researchers I

have spotlighted thus far to guide my research and gain valuable insights into how Islamic

expectations, values, and norms intersect with technology usage. My current work adds to

this body of literature by specifically exploring and trying to understand the personal infor-

matics needs of muslim women in the Western world in the context of Ramadan. Expanding

on the existing research, I aimed to investigate the experiences of muslim women during

Ramadan and their use of personal informatics tools.

2.4 Self-Tracking For Health and Wellness

To date, Personal Informatics (PI) Systems have focused on a distinct aspect of people’s

lived experiences, such as persuasive behavior change interventions [86, 87] health-focused

games [88, 89], online health communities [90], menstrual health tracking [20], physical

activity [91, 92, 93], mental wellness [94, 95, 96], and chronic disease management [97,

98, 99]. Considerable research effort has been invested in building models for self-tracking

(e.g., the Stage-based model [100] and lived informatics model [101]), understanding self-

tracking, and the attributes of self-tracking apps people consider when selecting a tracking

tool [102]. However, there is a notable gap in research regarding specific populations.

Neiss et al. [103] pointed out that marginalized groups, who are often ethnically diverse,

have been largely unexplored when it comes to studies on self-tracking, particularly in the

context of fitness. In alignment with this perspective, my work is geared towards amplifying

the voices of these understudied populations. Doing so aims to enhance the understanding

of the motivations and values driving self-tracking in these communities. Ultimately, my

research contributes to the design and development of culturally and faith-inclusive tracking

tools and experiences.
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Self-tracking involves “practices in which people knowingly and purposively collect in-

formation about themselves, which they then review and consider applying in their lives” [104].

Rooksby et al. [105] observed that self-tracking practices are intricately enmeshed into the

fabric of people’s daily lives, distinguishing between different self-tracking styles. Al-

though there have been extensive efforts to understand people’s tracking habits, tracking

styles, and lived experiences, there is still a significant gap in understanding how people

track for other purposes beyond health, e.g., religious purposes. Lupton et al. [106, 107]

coined the concept of ‘self-tracking cultures’, urging the broadening of personal informat-

ics research to encompass social, cultural, and political aspects and emphasizing the impor-

tance of recognizing social inequalities within the realm of self-tracking. As self-tracking

becomes more prevalent, it is relevant to examine this practice’s social, cultural, and politi-

cal implications. This growing trend of “quantifying oneself” [104] through self-tracking, in

pursuit of “self-knowledge through numbers,” raises concerns about the potential for further

marginalization and socioeconomic disadvantage of groups that have not been adequately

studied. Lupton [108] emphasizes that a significant portion of research on self-tracking

focuses on privileged social groups, while marginalized or stigmatized groups engaged in

self-tracking receive minimal attention. This lack of representation could lead to the devel-

opment of technologies that exacerbate existing inequalities.

My research aims to provide an understanding of self-tracking practices within a re-

ligious context (Ramadan). Specifically, I am interested in exploring religious tracking

among individuals who actively track aspects of their health, such as menstruation. Re-

search on self-tracking for women’s health encompasses menstrual tracking [18, 20, 21],

fertility tracking [109, 110, 111, 112], pregnancy [75, 113, 114, 115, 116] and menopause [117,

118]. In some communities, especially faith-based communities, menstruation tracking is

relevant for planning for the “break” (or exemption) in performing religious rituals [33],
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Terminology Meaning
Alhamdullilah Praises to God
Eid Islamic Festival/Holiday
Ghusul or Ghusl Purification done after Menstruation
Imam A religious leader, typically one who leads prayers at a mosque
Hadith The collective body of traditions relating to Prophet Muhammad

and his companions.
Halaqa A religious gathering for studying religious text e.g., Quran
Isnad Credible Chain of Knowledge Transfer
Khutbah Sermons–These are typically done before Friday congregational

prayers
Masjid Mosque
Muslimahs A term describing a group of muslim women
Seerah Historical biographies (typically of the Prophet) but sometimes of

significant people in Islamic history
(SW) or Sallallahu
Alaihi Wasallam Peace be Upon Him– Salutations typically said whenever Prophet

Muhammed is mentioned
Ustadha A title for a female graduate from a higher Islamic institute of

learning

Table 2.1: A summary of various religious terminology along with their meanings

highlighting the need to plan for these breaks. Prior research [33, 119] has uncovered the

connection between religion and health. However, the intersection of personal informat-

ics for health and religion is relatively underexplored. Through my research, I sought to

address this gap by contributing to the empirical understanding of menstruating Muslims

tracking practices and behaviors, particularly during Ramadan.

2.5 Terminologies and Their Meanings

For terminologies and their meanings, see Table 2.1.
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2.6 Research Team and Positionality

My dissertation comprises three collaborative studies, each conducted with researchers

from diverse cultural, religious, and gender backgrounds. The collective identities and

lived experiences of the research team involved in each of the three studies, shaped the

way we approached data collection, analysis, and interpretation, ultimately enriching the

nuanced interpretations, inclusivity and depth of our findings. In Study 1 (Chapter 3),

the research team comprises of four U.S based scholars with diverse cultural, religious,

and gender identities. Three members identify as female and one as male. The team in-

cludes individuals who identify as African Muslim, Hindu and Asian American, Muslim

from a Southeast Asian developing country, and a non-practicing Protestant white Amer-

ican. Members have varied experiences of being born and raised outside the U.S., with

differing lengths of residency in the country. All researchers conduct HCI work with vul-

nerable populations—three focus on women’s health, while one specializes in aging and

older adults. The diversity of our faiths, genders, and cultural experiences enabled us to

critically engage with the data and contribute inclusive perspectives throughout our analy-

sis. In Study 2 (Chapter 4), the research team consists of three HCI researchers committed

to co-designing inclusive technologies for marginalized communities. Two of the authors

identify as female and practicing Muslims, while one is a non-Muslim male. Two authors

were born and raised outside the U.S., although one of them has lived in the U.S. for the

majority of her adult life. In Study 3 (Chapter 5), the research team includes mostly cisgen-

der women from diverse religious and cultural backgrounds, including Islam and Hinduism,

alongside one cisgender white male. Team members bring experiences from both develop-

ing and developed regions, and their durations of residency in the U.S. vary. This diversity

fostered a critical, multifaceted analysis of the data. During the development of activity

25



prompts and throughout data analysis, the cisgender women researchers openly discussed

their menarche experiences. These formative moments were not seen as distant memories

but as significant personal events that informed the empathetic and culturally sensitive lens

applied throughout the study.
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CHAPTER 3

Menstrual Tracking in Muslim Women in the US

3.1 Motivation

Approximately 50 million individuals worldwide use mobile applications to track their

monthly menstrual cycle [120]. Menstrual tracking affords individuals the ability to plan

and prepare for their upcoming cycles, enables individuals to map their contraception and

fertility, provides insight into mood management, helps individuals better understand their

bodies, and can be used as a learning resource for sexual health and wellness [21]. Menstru-

ating individuals use several methods to track their periods, such as mobile apps, calendars,

birth control pills, etc. [20]. Many popular menstrual tracking apps are available on the

Apple AppStore and Google Play Store, including Period Tracker, Flo, Clue, Eve, etc. [21,

121]. These apps include symptom logging, period logging, notes, reminders about pe-

riods, pattern visualizations, community forums, health-related articles, and contact with

health experts [21]. While applications and technologies for tracking the menstrual cycle

continue to increase, they are not without their challenges. Some of these challenges in-

clude prediction accuracy, allowing sensitive data to be sold or leaked [122], relying on

non-validated approaches to tracking menstrual pain (or Dysmenorrhea) over established

pain management [123] and under-serving new menstruators [122, 123]. Existing men-

strual apps have been shown to embed certain assumptions based on societal norms, thus

presenting users with an idealized normativity of the reproductive body (gendered and het-

erosexual contexts) [124, 125]. One such assumption is categorizing an average menstrual

cycle length of 28 days [20, 124, 126], eliminating those with irregular periods. While
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many research studies explore the challenges of existing menstrual tracking technologies

and menstrual tracking practices of women in the global south, situated within particular

cultural contexts [8, 13, 21, 33, 127], our work focuses on exploring the perception of men-

strual tracking technologies (particularly apps) within a population whose ‘faith’ centers as

a core value and whose engagement in faith practices are entangled with their menstrual

cycle. I build on the work of prior research [18, 20, 125, 128] exposing the unintended

inequities brought about by menstrual tracking technologies and suggesting solutions for

charting the way forward. To our knowledge, HCI research on menstruation in the Muslim

population has almost exclusively focused on the global south and on the cultural stigma

associated with menstruation. Considering the in-depth menstruation work done in HCI,

we decided to engage with Feminist HCI’s quality of advocacy to study a population that

has been long overlooked (i.e., Muslim Women) within the literature of HCI and CSCW

research, especially in the Western world.

I set out to explore the following two research questions.

• Research Question 1: How do Muslim women track and manage their menstrual

cycles, particularly in relation to their religious practices?

• Research Question 2: What are Muslim women’s perceptions, needs, and challenges

when using existing menstrual tracking applications, and how do these applications

align with their religious and cultural requirements?

• Research Question 3: How has the overturning of Roe v. Wade influenced Muslim

women’s trust, privacy concerns, and overall engagement with menstrual tracking

applications?

This research was conducted collaboratively with Pallavi Panchpor, Dr. Novia Nurain, and

Dr. James Clawson. The use of “we” in this chapter refers to me and these researchers.
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Figure 3.1: Study Design and Timeline

3.2 Methods

Our methodology had three phases: a preliminary survey (total N=164, sampled dataset

N=133), semi-structured interviews (total N=22, sampled dataset N=20), and a post-Roe v.

Wade survey (total N=121, sampled dataset=77). All parts of this study were approved by

the Institutional Review Board (IRB). The preliminary survey was launched in March 2022,

with interviews conducted from March 2022 to early June 2022, and the post-Roe v. Wade

survey was launched in May 2023 (see Figure 3.1 for our study design).

3.2.1 Phase I: Preliminary Survey

The preliminary survey (Phase I) allowed the research team to collect demographic informa-

tion from a broad sample of Muslim women living in the U.S. It was used as a recruitment

instrument for the interview portion of the study. Participants were recruited through multi-

ple channels. The first author e-mailed Muslim student organizations in the U.S., contacted

Muslim influencers on Instagram, and reached out to Muslim women Slack communities

to share our recruitment flyers. As a result, recruitment flyers were posted on Instagram

stories, Facebook groups, mailing lists, and Slack channels. Summary of preliminary sur-

vey respondents is presented in Table 3.1. Participants who completed the preliminary

survey and provided contact information were contacted and invited to participate in semi-

structured interviews (Phase II). The survey contained open-ended questions asking about
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respondents’ tracking motives, practices, and tools. In addition, we asked about their men-

struation cycles and irregularities. Twenty-six participants stated they were willing to be

contacted for follow-up interviews and provided their contact information. We reached out

to all 26 individuals, however only 22 responded to our e-mail.

3.2.2 Phase II: Semi-Structured Interviews

We interviewed a total of 22 participants, two of whom (P6 and P9) were interviewed to

pilot our interview protocol (their data were not included in our findings). Interview par-

ticipant demographics (N=20) are summarized in Table 3.2. Given, the sensitive nature

of the subject under investigation, we ensured that two of the female authors of this paper

conducted the interviews to facilitate participant engagement throughout the study. The

interviews allowed us to gain deeper insights into the experiences of Muslim women in

America who use menstrual tracking apps. During the interview, we started with a brief

introduction to the study and then asked questions about the participants’ period-tracking

habits, their experiences with period-tracking applications, their attitudes toward their peri-

ods, and their feelings about period-tracking. We also asked them to describe if/how their

religious practices were impacted by their periods and reflect on how menstruation and re-

ligion impacted their daily lives. The semi-structured interviews lasted between 20 and 40

minutes (mean=27.2 minutes, standard deviation= 9.2) and were conducted and recorded

using Zoom to minimize participants’ costs (e.g., travel costs) During Phase II of our study,

the US Supreme Court overturned the constitutional right to abortion access. This de-

velopment sparked widespread discussions about the potential implications for menstrual

tracking apps and surveillance [129, 130, 131, 132] and a broader conversation on faith

and abortion [133]. Consequently, our research team sought to investigate how this deci-

sion might impact our study population, particularly in light of the possibility that abortions
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may still be permissible under certain religious laws. As such, we launched Phase III (the

post-Roe V. Wade survey).

3.2.3 Phase III: Post-Roe V. Wade Survey

We launched Phase III of our study in March 2023 (nine months after the Supreme Court’s

decision) to investigate the potential impact of this decision on participants’ menstrual

tracking behaviors and opinions. At the time of the Roe v. Wade overturn, there were

widespread concerns about the privacy of menstrual tracking apps [134]. Therefore, it was

important to explore how this decision affected our Muslim participants’ use—or discon-

tinued use—of such applications. We contacted previous participants who had provided

e-mail address information in Phase I. To reach out to new participants, we again shared

our recruitment materials with Muslim Facebook groups, Muslim women’s Slack chan-

nel, and the first author’s WhatsApp contacts and groups. The survey asked the following

questions: “Has your decision to use technologies to track your menstrual cycle changed

post-Roe v. Wade?”, “Please explain your response to the previous question (Has your

decision to use a period tracking app changed post-Roe v. Wade?)?” and “What are your

concerns post-Roe v. Wade?”. We report 77 responses to this survey.

3.2.4 Data Analysis

Phase I: Preliminary Survey Data

We received 164 survey responses, with a 98.5% completion rate. We discarded incomplete

surveys, from participants in countries outside the U.S., had no location data specified, had

no age specified, and were from individuals younger than 18 years old. We removed 31

responses, leaving 133 survey responses in our dataset (see Table 3.1). Survey participants’
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(N=133) average age is 29.1 years; the minimum age is 18 years, the maximum is 49 years,

and the standard deviation is 8.5 years. To ease the reporting of our findings, we assigned

the Phase I survey participants labels S1 through S133.

Phase II: Semi-Structured Menstrual Interview

From the twenty participants, we collected 544 minutes of audio-recorded interviews. All

interviews were transcribed using otter.ai, an online text transcription tool. The first and sec-

ond authors coded twenty interviews using Braun and Clarke’s thematic analysis methodol-

ogy [135]. We began by familiarizing ourselves with the full scope of the data and generated

an initial set of codes. When we reached alignment in our coding, we independently coded

the complete set of interviews. The authors met frequently to discuss the codes and re-

solve conflicting codes we had in our analysis. After generating codes, the research team

reviewed them and utilized affinity diagramming [136] to categorize the codes into themes.

We discovered themes such as “Tracking Methods”, “Motivations For Period Tracking in

Muslim Women”, which support the findings of other menstruation work in non-Muslim

individuals. We also find unique themes on “the relationship between Menstrual Tracking

and religious practices”, and “Implications for Designing for Muslim Menstrual Track-

ing”. These later two themes are the core findings of our work and contribute to expanding

the existing research on menstruation. We discuss the full scope of these themes in our

findings section. The mean age of our Phase II semi-structured Interview is 29.4 years; the

minimum age is 21 years, the maximum age is 49 years, and the standard deviation is 8.6

years. See Table 3.2 for interview participant demographics.

32



Phases III: Post-Roe V. Wade Survey Data

We treated phase III survey data (total N=121, sampled dataset=77) as completely distinct

from survey respondents in Phase I. We discarded 44 incomplete responses, including par-

ticipants who neither reported their age nor their location. We assigned each respondent in

Phase III identifiers labeled R1 through R77. The mean age of our Phase III survey partic-

ipants is 28.4 years; the minimum age is 18 years, the maximum age is 45 years, and the

standard deviation is 6.2 years.

3.3 Results

In this section, we report the findings from Phase I (N=133) preliminary survey data (S1,

S2, S3...), Phase II (N=20) interview data (P1, P2, P3....), and Phase III (N=77) post-Roe

v. Wade survey (R1, R2, R3...R77). Tables 3.1 and 3.3 represent summary data from our

preliminary and post-Roe v. Wade surveys. Our Phase I survey and Phase II interviews

uncovered several reasons Muslim women in the United States are motivated to track their

menstrual cycles. Our participants track their monthly menstrual cycles to increase their

understanding of how their periods affect their mood, fertility, and menstrual health. They

track for the practical purposes of improving their communication with healthcare providers

and ensuring they are prepared with sanitary products for their period. For the most part, and

unsurprisingly, our findings on tracking motivations and methods align with previous work

investigating menstrual tracking in western populations [20], indicative of the commonal-

ities in tracking methods and motivations that transcend cultural or faith beliefs. However,

a unique finding from our participants that differentiates them from findings from previous

studies is the intimate link between menstrual tracking and adhering to religious practices

(sections 3.3.1). We present the challenges in tracking with apps (sections 3.3.2). In our
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findings, we draw from Luptons’ work to highlight connections to previous literature on

technology and the body [104, 108, 137].

3.3.1 Relationship Between Menstrual Tracking and Adhering to Religious Practices

and Guidelines

For participants, an added motivation for menstrual tracking is to help support their ad-

herence to religious practices and guidelines that exempt them from adhering to certain

religious rituals, e.g., fasting and prayer (subsection 3.3.1), consider implications for times

when the duration of the period is unusually long (subsection 3.3.1) and plan social ac-

tivities that do not clash with timings for religious rituals (subsection 3.3.1). Our finding

highlights a central discourse in Lupton’s self-tracking cultures [137], where she highlights

that ‘self-tracking has no meaning in itself, but is endowed with meaning by the wider dis-

courses on technology, selfhood, the body and social relations that circulate within the

cultural context in which the practice is carried out’.

Adherence to Islamic Guidelines or Practices Our participants mentioned that one motiva-

tion for tracking is to help prepare for adhering to the religious guidelines of times when

they would be unable to participate in certain forms of religious worship–prayers and

fasting–and knowing when they would need to perform the purification process or ghusl.

In addition, in Islam, engaging in sexual intercourse during one’s period is prohibited, and

Muslim women and their partners strive to adhere to plan on adhering to this prohibition.

Observation of Fasting and Prayers. Participants talked about having a close link be-

tween period tracking and religious observance. For instance, S23 mentioned while experi-

encing menstruation she followed guidelines that involved abstaining from specific religious

practices, such as the mandatory five daily prayers, voluntary prayers, and any obligatory
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or optional religious fasting. Once her menstruation period concludes, S23 performs the

cleansing ritual (ghusl), after which she can resume these religious practices:

“I track for religious reasons, to know when to fast and pray and to know when

to take the ritual bath to purify myself after my period.” -S23

The statement from our survey participant above illustrates the close link between period

tracking and religious observance for most Muslim individuals who menstruate. While ex-

periencing menstruation, S23, along with other Muslim menstruating individuals, follows

guidelines that involve abstaining from specific religious practices, such as the mandatory

five daily prayers, voluntary prayers, and any obligatory or optional religious fasting. Once

her menstruation period concludes, S23 performs the cleansing ritual (ghusl), after which

she can resume these religious practices. Interview participant P18 expressed she mentally

prepares for exemptions from praying and fasting, explicitly highlighting the prayers on cel-

ebratory religious holidays or Eids. P18 reveals that even during the celebratory religious

holidays, menstruating individuals are still not allowed to participate in the special congre-

gation prayers on that day, based on the assertion that the conditions for participation in

these special prayers are the same as those for regular daily prayers. Therefore, menstrual

tracking and predictions help her mentally prepare for the feelings of exclusion that may

occur from their exemption from participating in these prayers.

“...Our period is significant because we can’t pray, we can’t fast... especially

during Ramadan; in the month of fasting, it was essential for me to know when

I would get my period and if I would get it, say, twice during Ramadan, like at

the beginning or the end. So it was just essential for planning. Also, when we

have the Eid prayer at the end of Ramadan, it was helpful to know if I could

pray or if I wouldn’t so that I could mentally prepare myself so I wouldn’t be
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upset. Spoiler: I was upset. But, it’s beneficial to know when I should expect

not to be able to pray” -P18.

Other participants track their periods to know how many days of fasting they need to make

up for due to missing the obligatory fast in the holy month of fasting (Ramadan). Unlike

the obligatory five daily prayers, missed days of fasting due to periods would need to be

made up outside of Ramadan. Therefore, these individuals need to track the number of

days of fasting that they missed while menstruating. We present an instance of this from

P15, quoted below:

“.. it’s just good to know when Ramadan is coming and you’re going to fast,

which days of the month, you’re going to be missing...” -P15

Therefore, from these quotes, we see that the motivation for tracking is to help prepare for

adhering to Islamic guidelines and exemptions on prayers and fasting.

Prohibition of Sexual Intercourse. Participants also reported tracking to prepare for pro-

hibition from sexual intercourse during menstruation. We present an example in the quote

below by P8, a married woman who monitors her menstrual cycle and communicates this

information to her husband to ensure their compliance with religious restrictions on sexual

intercourse. She conveyed her thoughts as follows:

”... you know, abstaining from sexual intercourse during my period is based on

religion, although it’s not something I didn’t think I would want to do, it just

seems messy...” -P8.

Exemptions From Religious Pilgrimage. Participants also reported tracking to help plan

for certain religious rites such as Islamic Pilgrimages(Hajj and Umrah). As with the five
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daily prayers, menstruating individuals are exempted from performing certain rites if they

find themselves menstruating during the pilgrimage. This provides extra motivation for

the tracking period to help plan pilgrimage travels and activities. This is illustrated in the

quote by P15 below. P15 emphasizes that, because of these exemptions, organizing her

pilgrimage plan is of utmost importance, and she even contemplates using medications to

halt her menstrual cycle to ensure she does not menstruate during the pilgrimage

“It just helps to know when it is coming...When you go on the pilgrimage, you

cannot participate if you are menstruating. So I wanted to make sure that if I

was going and we were planning that I would know whether I needed to take

any medication to stop my cycle..” -P15

Implications For Periods Longer Than “Normal” Duration From our participants, we teased

another intimate connection between tracking one’s period and religious practices, which

is the implication for what is considered to be the ”normal” length of period. The implica-

tion is that participants whose period exceeds the ”normal” length must perform ghusl and

recommence their forms of worship even if she is still bleeding. The guidelines for menstru-

ation duration and how bleeding is defined vary based on Fiqh interpretations (mentioned

in Section 2.2.1). In these instances, the Fiqh of menstruation–the interpretations and diver-

sity in implementing and practicing Islamic beliefs– becomes more apparent. We present

two examples from the survey response, S66, and the interview response, P10. S66, quoted

below, highlights that the Fiqh she adheres to does not consider any period longer than ten

days a ”normal period.” Therefore, she recommences the obligations of prayer and fasting

even if her period extends beyond ten days.

“I follow the Fiqh opinion that the minimum duration for a period is three days

and its maximum duration 10, as well as that there must be at least 15 days of
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purity between the end of one menstrual cycle and the start of the next. I keep

track for the sake of maintaining ritual purity.” -S66.

P10 mentions further this implication for longer than average period length in the quote

below:

“...I follow the belief/opinion that your period can only last ten days. And

if it lasts longer, it’s irregular, not defined as a period longer than ten days.

Second, one needs 14 full days of purity or non-bleeding between two periods.

And anything outside these defined time slots is not considered a period...For

Muslim women, this is relevant because when you’re on your period, you can’t

engage in certain aspects of worship, such as praying and fasting...for example,

if during the month of Ramadan, I have a period where I’m physically bleeding

for 11 days, I would still fast the final, the 11th day, because Islamically I’m no

longer on my period. I try to make sure that I can worship or engage in these

acts when I can. And because I have very long periods, that was my reason for

starting to track.” -P10

These quotes describe participants’ attempts to balance menstruation’s medical and re-

ligious aspects, especially when menstruating days are longer. While we didn’t specifically

ask participants with irregular periods about the complexity that comes with determining

what is or is not ”normal,” this finding reveals that menstruating individuals with longer

than ”normal” periods have increased challenges when balancing their adherence to reli-

gious guidelines within a complex and emotionally fraught condition.

Planning Social Activities In our study, participants illustrate that exemptions from manda-

tory prayers create chances to organize social activities that would otherwise clash with the
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prescribed schedules of the five daily prayers. Consequently, these participants take ad-

vantage of their menstrual days, and thus the days of exemption, to engage in pursuits that

may disrupt prayer timing or affect the acceptability of their prayers. P18, a 21-year-old

college student who tracks her period using the Flo app, prioritizes her daily prayer sched-

ule and finds that sometimes social activities with her friends, especially her non-Muslim

friends, conflict with the stipulated times of one or more of the five daily prayers. There-

fore, she plans social activities with her friends around her period since she does not have

to worry about prayer times clashing with her social activities. In her case, period days are

opportunities to engage in activities with her non-Muslim friends.

“...Many of my friends will complain about when they’re on their period, espe-

cially non-Muslim friends. But I see it sometimes as an opportunity if somebody

wants to go out to do something. I say, ’Okay, perfect. Let’s go out. I’m on my

period. So I don’t need to worry about prayer.’... that’s one of the reasons why

I want to know when my period was coming, just because sometimes people

wanted to plan things or there were assignments we had to do where we’d have

to go out. So, I would prefer to do those on my periods. I don’t need to worry

about praying in a public place that is not as accessible...” -P18.

Similarly, P15 utilizes the exclusions from religious activities as a time to plan other social

activities that they would not otherwise be able to participate in. According to P15, quoted

below, wearing nail polish invalidates the ablution, a purification process required before

prayer. Therefore, during her period days, she can freely apply nail polish without concern

for its impact on her prayers.

“... It’s good to know... if you want to plan like a pedicure and a manicure,

because, as a Muslim, I have chosen, or you know, to my understanding is that
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I cannot pray when I have nail polish on, so I try to plan accordingly” -P15

3.3.2 Tensions Around Religious Values & Period Tracking Applications

Self-tracking technologies face limitations acknowledging the influence of various aspects

of individuals’ lives, such as their belonging to minority ethnic groups and religious com-

munities [104]. Research remains scarce on how different subgroups engage with these

technologies [93]. Here, we detail the religion-related challenges our participants faced us-

ing period-tracking apps for menstrual cycle tracking.

Community Forums Clash With Value for Modesty.

Several period tracking applications have community boards or educational interface ele-

ments that allow users to discuss and learn more about topics relating to their sexual and

reproductive health. While this is a relevant feature on a period tracking app, it sometimes

clashes with the Islamic values for modesty (or ‘Haya’), which frowns upon open conver-

sations about sex, sexual partners, dating, or intimacy, even more so with strangers. These

values became apparent in how our participants engaged in period conversations within vir-

tual settings, such as community features within menstrual tracking apps or social media

groups. The initial enthusiasm for the forums waned amongst participants due to their un-

moderated nature and unfiltered content, ultimately causing them to lose interest and stop

engaging.The tensions between wanting to seek knowledge but through the lens of Islamic

guidelines becomes a significant challenge, resulting in non-engagement with these features

on menstrual tracking applications. P8 emphasized how she received a negative comment

on her discussions within a Facebook group that encouraged engaging in sex during one’s

period. As a result, she finds it uncomfortable to engage in community conversations on

social media or within the community portions of tracking apps.

“[...] I try to filter anything that I say, do, or think...through the lens of Is-
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lam—so I participate in community conversations where there’s a variety of

religions or beliefs. It sometimes becomes weird [...] On Facebook, there was

a post about having sex during your period. And I said, ’Well, that’s something

we don’t believe in doing.’ And the comments I got were: ’Oh, that’s outdated,’

’You can’t prove that that’s harmful,’ and blah, blah. And even though I went,

I found studies online that demonstrated that it is harmful to women. Others

debated it; some debates are just not worth it. So I stay away” –P8.

P8 here highlights the importance of filtering the information received in menstrual com-

munities/groups on Facebook through the Islamic lens, as religious values are deeply tied

into the lived experience of menstruation and sexual, intimate health. However, these filters

are currently non-existent in menstrual tracking technology and, therefore, not aligned with

the faith-based lives and values for modesty in Muslim women. P11, a 25-year-old Asian

practicing Muslim woman in America, uses the Flo app for tracking. She finds that the

community aspect of the app is both Western and not geared toward her, given her cultural

background and religious beliefs. As a result, she does not consider the community a safe

space to learn and discuss her menstrual health.

“I feel like the community chat or the community aspect is not geared toward

me... We (referring to Muslim women)don’t take part in the Western dating

aspect as a Muslim woman. And most of, a lot of the questions are kind of

about their intimate partners. And if someone sexually active describes their

problems, I think those are some things that I don’t find very geared toward me.

And a lot of people ask questions about that. I mean, at least from my app, I

could see that. So... I’m not active at all in the community aspect. As a single

woman who is not sexually active, there are not a lot of safe places in the Flo
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app...” –P11.

Similarly, P7, who also uses Flo for tracking her periods, considered that the conversa-

tions within the community section of the app felt very open and almost like a violation of

the faith-based value of modesty and, to a larger extent, a violation of privacy. It is essential

to highlight that while the participant is not opposed to discussing these topics, she felt it

would be more important to discuss them within guidelines.

“Okay, well, I used to go the questions part of the app. And some of the

questions and concerns are very provocative. It’s, of course, not for Muslim

women... And some things that the ladies discussed, I wouldn’t feel that they’re

appropriate to be discussed on such a platform. Of course, for the modesty that

we have as Muslim women. But for them, it’s normal. So sometimes, answers

[to questions] would be very open, which I wouldn’t say I like because it feels

like it is a violation of privacy. I don’t believe that whatever they’re discussing

is sealed by the developers of this app, and I feel like everything is out in the

open. So this is one of the things that I don’t like...the discussions on the app.”

-P7.

P5, a user of the Flo app who sometimes takes a peek at the community center within the

app, talks about how she feels that the app doesn’t represent her identity. To her, represen-

tation is significant, and she finds these to be lacking within the community features of the

menstrual tracking app. She expressed:

”...Something that jumps out at me is that in the community engagement cen-

ter. And I’ve noticed that there are a lot of Barbaras and Karens and not many

Hibah...But it doesn’t seem like this is an app for Muslim women. I would feel
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differently and more supported if I felt like this is an app for Muslim women...

It’s still women; women still go through similar issues. you don’t have to be

Muslim to experience a specific kind of issue. But seeing that kind of represen-

tation (Muslims) makes you feel comfortable. And it makes me feel more open

to opening up about certain things...Sometimes I find myself not saying what I

want actually to say, or over-explaining certain things” -P5.

The Multiple Calendar Challenge

Participants in our work with two calendar systems: the Islamic Hijri calendar (based on

the lunar system) and the Gregorian calendar. The former is used primarily for identifying

religiously significant days and months, e.g., celebratory holidays, fasting, and pilgrimage

months. P18 utilizes an analog tracking system to track her period during Ramadan. While

P18 has tried using period-tracking apps, she was not satisfied with the experience because

they couldn’t accommodate her specific religious needs. Many practicing Muslim women

share similar challenges, as current apps fall short of meeting their specific needs. She

particularly stressed the importance of a feature that notifies her of the precise start and end

times of her period. This is crucial because if her period begins before sunset during fasting,

she must compensate for the entire day’s fast. Conversely, if her period ends by mid-day,

she cannot continue fasting for that day and must make up for it later. These considerations

are highly relevant to the daily lives of Muslim women, necessitating seamless integration

of dates, durations, and calendars in tracking apps.

“[...] for instance, during Ramadan, we need to keep track of the days we can’t

fast because we can’t pray or fast when we’re on our periods. So I have a

dry-erase board where I write the dates I couldn’t fast and then track them that

way... I had my period for five days [...] from this day to this day, and I’ll have
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to make those up.” - P18

On the other hand, P4 uses a period tracking app to track her periods and Muslim Pro1 – a

fasting tracker application based on the lunar calendar to track missed fasting days resulting

from menstruation – to ensure that she correctly takes note of the number of days of fast

that she had missed. Then, she matches these dates with her Gregorian calendar as well.

“[...] I also use the Muslim Pro app which it says: ’Did you fast today?’ So I

track it like that. Just so I make sure, I have the number of days correct.” -P4

Survey respondent, S79 chooses to swap between the Hijr and Gregorian calendars to

keep track of the days of fasting that she has missed.

“..It helps me track the days to pay back my fasts or make the nearest prayer

before I get my period...I write it on the calendar or sometimes swap between

the Hijri and Gregorian calendar to try to make a guess” -S79.

These experiences of working with both calendars can be burdensome tasks to keep track

of amidst other life responsibilities.

Gaps in Knowledge and Guidance for Navigating Menstruation

Participants in our study highlight the knowledge gap in trying to balance connections to

their faith during menstruation. Mainly the participants were concerned that they needed

more Islamic knowledge in navigating the disconnect that comes from the inability to en-

gage in some forms of worship while on their period. We present an instance in the quote

below. P3, a 21-year-old, emphasized that period conversations are still taboo within her

Muslim community and are frequently not talked about. As a young woman, she finds that

1https://www.muslimpro.com/
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some areas of her knowledge are still missing– for example, what should she do with the

”time off” from prayers? How should she know when and how to purify herself or perform

a ghusl? These conversations would be helpful to features within community groups/online

forums embedded in tracking apps; there are gaps in education around faith and periods for

individuals who identify as Muslim women.

“..When we do have our period, we can’t pray. And it’s just a week of ’what do

I do with my time?’[...] And then, like, when? Do you do Ghusl or purify your

body?”–P3

To recap, within this section, we have outlined the difficulties associated with religious

values and menstrual tracking practices. These challenges encompass issues related to dis-

cussions within community forums, the management of multiple calendar systems for pe-

riod tracking, and gaps in education concerning menstruation in Islam.

3.3.3 Roe v. Wade and Implications For Menstrual Tracking Technology

Of the 77 responses we received 87% (N=67) of the survey respondents said they track

their menstrual cycle. Of those who currently track their menstrual cycle, 81% (N=54) re-

ported that their decision to use technologies to track their menstrual cycle had not changed

post-Roe v. Wade (see Table 3.3). Though the majority of the participants, their tracking

behaviors had not changed, many participants shared that the Court’s ruling did not affect

them due to their commitment to the religious value of sexual abstinence before marriage.

Additionally, participants shared a variety of concerns that surfaced in light of the court

ruling, such as disclosing marital status, data privacy, bodily autonomy, and surveillance,

that may impact their perceptions of the ruling. For instance, R8 expressed concern that the

overturn was unjust to women’s reproductive health:
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“I feel terrible that a decision that should be in the hands of women and women

alone is in the hands of government officials. Unfair doesn’t feel like a heavy

enough word. Roe v. Wade being overturned is an injustice.” –R8

Another participant R59, a 39-year-old mother with a daughter, expressed concerns, mostly

looking into the future. She mentioned that she continues using a period tracker but worries

that women’s rights are being removed.

“That women won’t have the right to make their own decisions over their bod-

ies. I have a daughter now, and even though I’m done having children, I worry

about her and the following generations. I used a period app tracker before

Roe v. Wade and will continue to do so ”- R59

Survey participants also mentioned the tensions between abortion permissibility within the

confines of the faith versus a complete abortion ban. For instance, R48 expresses a view-

point that supports the concept of ”pro-choice,” which entails allowing the pregnant individ-

ual to decide on abortion while adhering to Islamic principles. They do so while adhering

to Islamic principles that permit the choice of abortion under certain circumstances. Their

quotes are provided below:

“Everyone should be able to decide what they do to their bodies. Islam has

guidelines and even allows it (abortion) in certain circumstances. So I am

pro-choice.” –R48

“[I’m worried about what happens] if I have a life-threatening pregnancy that

my religion allows me to end but the state will not” –R56

Participants who avoided menstrual tracking applications were concerned about privacy

and surveillance. These concerns resonated with the broader discourse on ”dataveillance,”
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[104] in which digital data is collected and often utilized by third parties without sufficient

user transparency. Notably, developers frequently fail to adequately inform users about how

their data may be collected, shared, and used, further exacerbating privacy anxieties [138].

It’s crucial to emphasize that when it comes to personal choices like adopting an app, our

participants expressed worries about their data privacy, bodily autonomy, potential infringe-

ment on reproductive rights, and concerns that such decisions might intersect with religious

rights, particularly regarding the permissibility of abortion under specific circumstances.

For instance, R18 described her concerns around reproductive rights and potential data

breach: We present example quotes from survey responses of participants who avoided

using menstrual tracking apps following the Roe V. Wade overturn below.

“I’m very much concerned about Post-Roe v. Wade because it has resulted in

the loss of reproductive rights. I feel I’m not safe” – R41

“I am concerned about reproductive issues. I know that medications are fre-

quently outlawed for people because they might cause miscarriage without re-

gard to the patient’s health, concerns, or needs. I feel bodily autonomy is

significant [...] I am a bit scared to use apps now because companies can track

and sell your data.” – R18.

“Restricted bodily autonomy and access to safe abortions for me and fellow

women...Paper [tracking] is just better—less concern of surveillance and data

breaches”–R71

In summary, while most of our participants continue to engage with period tracking tech-

nology post-Roe v. Wade, they voiced concerns and tensions regarding the broader impli-

cations for women’s health and decision-making.
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3.4 Discussion

Our research uncovers two key themes: (1) the intertwining of menstruation and the re-

ligious practices of Muslim women, and (2) the obstacles faced by menstruating Muslim

women when utilizing current period-tracking technologies. We discuss considerations of

religious identity in HCI studies on menstrual tracking, advocate for intersectionality in HCI

research to foster inclusivity of individuals’ values in the design of technologies, especially

those values rooted in religion and faith, and we amplify the voices of underexplored popu-

lations. Additionally, we offer recommendations for designing inclusive menstrual tracking

technologies.

3.4.1 Considering Religious Identity in The Design of Personal Health Tracking Tech-

nologies

Researchers [139] have emphasized the pivotal role that individuals’ identity, including

factors like age, gender, ethnicity, and religion, has in shaping their worldview [140, 141,

142, 143]. While previous HCI studies have explored ways in which various aspects of

identity impact users’ experience and the design of technologies [142, 144], religion re-

mains relatively unexplored or “othered”, particularly in contexts where religious practices

intersect with health. In the context of self-tracking, Lupton, argues that identity is im-

portant to consider when conducting critical sociocultural analysis of different perspectives

in self-monitoring. Lupton [104] advocates that designers and researchers should “situate

design within social and political contexts” as a means of challenging social inequalities,

fostering critical reflection and creating design interventions that are different those offered

by the existing dominant representation. Importantly, re-imagining self-tracking beyond

self-improvement presents us with the opportunity to critique and reshape dominant narra-
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tives of selfhood and embodiment, thus enabling the emergence of new possibilities [104].

We endorse this call to action in rethinking our designs beyond dominant representations,

by encouraging the community to consider the religious aspects of individual’s lives and

explore how adherents of faith practices interact with technology for health.

Feminist HCI and Value Sensitive Design (VSD) offer a nuanced approach to addressing

challenges. Feminist HCI emphasizes pluralism over universalism in design, advocating

for artifacts that embrace diverse perspectives [145]. In the context of menstrual tracking

apps, a pluralist approach could facilitate customized community features for women with

similar values, fostering shared learning without compromising privacy. VSD encourages

consideration of designs constrained by existing technology [146, 147, 148, 149, 150].

Its tripartite methodology prompts researchers to question whose values are prioritized in

the design process. Ignoring these questions, particularly in health-related technologies,

risks promoting “othering” and straying from equitable research. Our work aligns with the

voices of researchers [151, 152], advocating for diversity in HCI studies. A content analysis

by Himmelbach et al. [151] highlighted the underrepresentation of religion in HCI work.

Essential to promoting justice and inclusivity is intersectional work [151, 152, 153, 154,

155, 156] that considers marginal identities and addresses the dimensions of identity and

health.

To et al. [157] proposes expanding HCI design beyond problem-solving to “designing

for flourishing” - amplifying goals and identities through creative collaboration. Design-

ing for advancing empowers understudied groups to express their needs and ensure designs

reflect their unique identities. We suggest applying this approach to religious identity, cre-

ating opportunities for Muslim women and other faith groups to share their stories, high-

lighting the values that they hold important for us as researchers to design solutions that

align with their values. As researchers, it is crucial to design solutions that align with these
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values to prevent “othering”. For instance, the Jewish faith values modesty and utilizes the

Hebrew calendar and the Hindu faith uses the lunar calendar to keep track of festivities,

such as the Karva Chauth. To achieve inclusivity, researchers must identify common values

within different faith groups (i.e., modesty, alternative calendar systems use, etc.) and nav-

igate potential clashes. Design solutions need to incorporate these commonalities across

different faith groups, and when values clash, multiple design options may be considered

to cater to diverse user groups. Participatory design, involving collaboration with Muslim

women and faith-based groups, ensures that design approaches are inclusive and aligned

with their needs. Designing with the goal of “advancing” contributes to a better balance be-

tween health and faith practices. As researchers, we must consider how to utilize methods

(e.g., participatory and co-design approaches) that include the experiences of under-studied

groups. We may need to produce a set of design objects (similar to Period Packets [128]

or Curious Cycles [158]) that invite Muslim women to explore ways in which technology

could better support their menstrual health while upholding their preference for religious

and faith values. A good example of inclusive design incorporating faith values into tech-

nology for women’s health is the application Baby+ [34] created for pregnant women in

Pakistan. Baby+ app [34] was designed to include prayers and verses from the Quran for a

healthy pregnancy. Several participants in that study expressed that the prayers feature was

their favorite part of the experience, indicating the relevance of inclusively designing tech-

nologies that consider people’s values. That paper is one of the few works we have found

that has successfully contributed to the intersection of faith and personal health informatics.

We hope our work can serve as a call to action for HCI researchers to collaborate on inves-

tigating, supporting, and designing for under-served religious and faith-based communities

to improve health and wellness while respecting these communities’ priorities, norms, and

values. To this end, in the subsequent subsection, we present design recommendations that
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could advance the unique goals and values of muslim women.

3.4.2 Implications For Design

Our research reveals a desire among participants for religious accommodations within general-

purpose apps, necessitating customizations in existing menstrual tracking tools. While this

approach offers the potential to support women of faith, it raises concerns about poten-

tially alienating non-Muslim users who might disapprove of the changes. In designing new

menstrual trackers or modifying existing technologies, we recommend the following de-

sign considerations. Our recommendations extend to other faiths, especially in areas with

shared values like modesty and privacy. We encourage designers to engage in collaborative

design practices with individuals from diverse faiths. Taking a collaborative approach en-

ables designers to uncover subtle conflicts in values and work towards developing inclusive

solutions.

Designing For The Faith-Inspired Value of Modesty.

First, our research indicates that modesty is a key motivator for behavior in practicing Mus-

lim women. To cater to these values, menstrual tracking apps should offer options for users

to opt out of features conflicting with their beliefs. Allowing users to choose participation in

community features and resources empowers them. Apps could include content filters based

on user preferences, enabling individuals to avoid objectionable material while engaging in

comfortable conversations. Designers might explore the creation of user-monitored com-

munities within the app, fostering relationships among like-minded individuals who share

similar values. This approach aligns with users’ modesty values, potentially enhancing en-

gagement and promoting discussions on health and well-being within a secure, faith-aligned

environment. This design recommendation will support other faith groups and empower

individuals with the opportunity to create their own faith-centered communities. This area
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holds exciting opportunities for future HCI research, utilizing participatory and user-centric

design [159, 160, 161] principles to investigate how design decisions in menstrual tracking

technologies can resonate with the value of modesty. The emphasis would be on creating

designs tailored for the Muslim population and other religious groups with similar modesty-

aligned values. Future research work could explore how values from different faiths inform

design choices.

Educational Resources Geared toward Muslim Women.

Designers could integrate Muslim-specific educational materials into future period track-

ing technologies. Addressing knowledge gaps at the intersection of faith and menstruation,

these resources can offer guidance on managing the spiritual disconnect Muslim women

often feel during their periods, along with articles from faith experts versed in menstrual

cycles and reproductive health. Providing information on Islamic laws related to menstru-

ation, purification rituals, and maintaining spiritual connection during menstruation can be

challenging but valuable. For individuals with extended menstrual duration, navigating

religious practices and guidelines that define menstruation differently than medical terms

can be challenging (mentioned in Section 3.3.1). For example, many individuals need help

identifying when to determine the end of a menstrual cycle based on patterns of bleed-

ing and performing the ritual bath process. Educational resources provide crucial support

in this context, helping them determine when they can resume participation in their faith

practices and ultimately reducing the potential for stigma. To accomplish this task requires

designers to design within the patriarchy [162]. To adopt this orientation, researchers need

to collaborate with religious figures to create educational content for Muslim women [33].

In addition to modifying existing technologies to support menstruating muslim individu-

als, the critical and speculative design enables designers to imagine alternative futures of
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self-tracking technologies that foster inclusivity and destigmatization, aligning with calls

to accommodate all menstruators [163]. In the US context, where abortion laws impact

everyone, irrespective of religious beliefs, there’s an opportunity to develop educational re-

sources addressing the religious considerations surrounding the permissibility of abortion.

Designing for Multiple Calendars.

Coordinating multiple calendars for period tracking proved error-prone and frustrating in

our study. Menstrual tracking apps can address this by integrating various calendars to

capture cycle details. Our findings suggest an opportunity to design apps supporting Mus-

lim women in tracking both menstrual and faith-related aspects efficiently. For instance,

enabling tracking of religious obligations like fasting alongside menstrual information is

crucial. Designers could incorporate features allowing users to log missed fasting days due

to menstruation. Adopting multiple calendar features, similar to those available for iPhone

users with lunar and Gregorian options, can broaden app accessibility not just for individu-

als practicing Islam, but also for those of various faiths and cultures who rely on alternative

calendar systems. Beyond mobile apps, designers should explore alternative methods for

period tracking, such as the Islamic Geometry-Based Moon-Period Calendar [164], a phys-

ical artifact offering a non-app-based approach.

Designing For Privacy.

Despite the post-Roe v. Wade decision retention of menstrual tracking applications by many

participants, there’s a notable surge in concerns regarding data privacy, bodily autonomy,

and surveillance. Redesigning menstrual tracking technologies to address these concerns

is both a challenge and an opportunity. Researchers advise transparency in data-sharing

practices, emphasizing user awareness of collected data and its usage [130, 165]. They
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also propose regular privacy check-ups for better user understanding of data sharing, se-

curity, and privacy policies in period tracking apps [165]. To promote bodily autonomy

in menstrual tracking, Tuli et al.’s [21] concept of ”designing for self” is recommended,

urging a shift away from smartphones and empowering users to shape and personalize their

relationship with menstrual trackers [21]. Dong et al [166] suggest a method to protect

users’ privacy by allowing app access without logging in or sharing health data, enabling

users to keep their period data local and confidential. Design researchers could explore

opportunities beyond mobile apps for designing various menstrual tracking artifacts.

3.5 Limitations

We also contacted Muslim women’s slack channels, WhatsApp groups, and word-of-mouth

to distribute our post-Roe v. Wade survey. We attempted to reach a diverse group of Muslim

women; however, we acknowledge that our recruitment methodology may have been biased

toward practicing Muslim women, particularly those from the Muslim Student Organiza-

tion bodies. Our recruitment flyers did not specify whether we wanted Muslims actively

practicing their faith. However, the preliminary survey (Phase I) asked participants to self-

identify their religion and to select whether they considered themselves practicing or not

practicing. 96% of our preliminary survey participants self-identified as practicing Mus-

lims. Our participants were US-based; therefore, careful consideration must be taken in

applying our findings to Muslim women from other backgrounds, especially those who live

in non-western environments (e.g., Muslim women in the Arab world or the Middle East).

One limitation of our work is that our recruitment led to an overwhelmingly large propor-

tion of practicing Muslim women. Therefore, our findings may not apply to individuals

who identify as Muslim but do not actively practice their faith. Our preliminary survey did
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not provide the option to self-identify race/ethnicity. In all phases of the study, we did not

ask participants to identify their religious sect within Islam. Also, while there are different

ways in which faith practices in Islam are observed in different regions and cultures of the

world, the underlying principles and guidelines are the same. Another limitation is that we

did not specifically research our participants’ perceptions of privacy in the menstrual apps,

though we are interested in pursuing this investigation in future studies.

3.6 Conclusions

Menstrual tracking applications are widely used today and offer users the opportunity to

track their periods, understand their bodies, engage with other women on topics relating

to health and well-being, and learn about their overall health and wellness. However, for

Muslim women, menstruation is also tied to their spiritual practices, offering an added layer

of motivation for tracking that extends beyond health. To investigate how Muslim women

in the United States track their periods and understand the impact that menstruation has

on their religious practices, we deployed a preliminary survey (N=133), conducted semi-

structured interviews (N=20) and a post-Roe v. Wade survey (N=77). We briefly touched

on the similarities of Muslim menstruators with other menstruators, supporting the findings

from prior research. Then, we detail the intimate link between menstrual tracking with

apps and upholding religious practices. We present recommendations for designing a faith-

inclusive period-tracking app for Muslim women. We highlight the need to support their

faith-inspired values, design for complex calendaring and long-term tracking of religious

obligations, and provide educational resources to increase understanding of how menstrual

health relates to their faith. We discuss how we, as researchers, can engage with religion

and spirituality in our designs by adopting a pluriversal design framework and advocate
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for moving past ”othering” religious identity into a more inclusive research design. Ulti-

mately, our research highlights a need to design health technologies that are responsive to

religious beliefs and values. We also encourage designers to extend personal health tracking

technologies to address specific challenges and needs of women of faith.

3.7 Summary of Contributions

The research work presented in this chapter contributes to HCI and CSCW Literature in

three ways:

• We expand on previous menstrual tracking work to include the experiences of Muslim

women and explore how they engage with menstrual tracking applications, exposing

the intimate link between menstruation and religious practices. We uncover chal-

lenges and shortcomings that arise as Muslim women engage with period tracking

apps and identify gaps between the design of existing tracking apps and the tracking

needs of faith-based Muslim women.

• We present design implications and provide recommendations to inform the design

of future period tracking applications that are inclusive of the needs and values of

Muslim women.

• We advocate for a call to action, that eliminates ”othering” (e.g., religion) and em-

braces an alternative design approach that centers the religious identity in designing

intimate technologies to promote equity for Muslim women and improve menstrual

health.
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Table 3.1: Summary of Phase I Preliminary Survey (N=133)

Did not
Disclose (N=1)

Non-practicing
Muslim (N=4)

Practicing
Muslim (N=128)

Total
(N=133)

Observe Fast
Yes 1 (0.8%) 2 (1.6%) 124 (97.6%) 127 (100.0%)
No 1 (50.0%) 1 (50.0%) 2 (100.0%)
Sometimes 1 (25.0%) 3 (75.0%) 4 (100.0%)

Race
Asian 2 (3.0%) 64 (97.0%) 66 (100.0%)
Black or African American 1 (2.95%) 1 (2.95%) 32 (94.1%) 34 (100.0%)
Multi-racial 1 (3.1%) 31 (96.9%) 32 (100.0%)
Did not disclose 1 (100.0%) 1 (100.0%)

Length of Cycle
24 days 1 (4.8%) 20 (95.2%) 21 (100.0%)
38 days 7 (100.0%) 7 (100.0%)
24–38 days 1 (1.0%) 3 (3.0%) 95 (96.0%) 99 (100.0%)
Did not respond 6 (100.0%) 6 (100.0%)

Period Length
less than 4.5 days 1 (8.3%) 11 (91.7%) 12 (100.0%)
4.5–8 days 1 (0.9%) 3 (2.8%) 104 (96.3%) 108 (100.0%)
8–15 days 9 (100.0%) 9 (100.0%)
greater than 15 days 3 (100.0%) 3 (100.0%)
Did not disclose 1 (100.0%) 1 (100.0%)

Using Birth Control
No 1 (0.8%) 2 (1.7%) 118 (97.5%) 121 (100.0%)
Yes 2 (16.7%) 10 (83.3%) 12 (100.0%)

How They Track Period
App 1 (1.2%) 3 (3.6%) 80 (95.2%) 84 (100.0%)
Calendar 10 (100.0%) 10 (100.0%)
Memory/”I simply remember” 1 (5.3%) 18 (94.7%) 19 (100.0%)
Paper system 7 (100.0%) 7 (100.0%)
Multiple methods 13 (100.0%) 13 (100.0%)
Did not disclose 2 (100.0%) 2 (100.0%)

Devices Personally Owned
Smartphone 1 (0.8%) 4 (3.0%) 128 (96.2%) 133 (100.0%)
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Table 3.2: Phase II: Interview Participant (N=20) Demographics & Tracking Methods

Interview IDa Age Profession Ethnicity
Tracking
Method

Apps
Used

P1 29 Insurance Adjuster Black/A.A App P-Tracker, Flo
P2 21 Student Asian App Clue
P3 21 Student Asian App Apple Health
P4 25 Student Black/A.A App Flo
P5 26 Therapist Asian App Flo
P7 31 Teacher Other App Flo
P8 37 Family Business Black/A.A App Ovia
P10 24 Student Two+ Races App Flo
P11 25 Student Asian App & Journal Flo
P12 22 Student Black/A.A App Flo
P13 35 Homemaker Asian Journal & App Apple Health
P14 22 Student Black/A.A Calendar N/A
P15 49 Childhood Educator Asian App Fitbit,Apple Health
P16 26 PhD Student Asian App Flo
P17 44 Student Asian Calendar Flo
P18 21 Student Asian App Flo
P19 22 Student Asian Calendar N/A
P20 39 Doctor Asian App Period Tracker
P21 28 Pharmacy Manager Asian App Flo
P22 42 Global Logistics Manager Asian App Fitbit

Note: P6 and P9 are omitted as they were pilot participants in the study.
A.A = African American.
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Table 3.3: Summary of Phase III Post-Roe v. Wade Survey (N=77)

Survey Respondents (N=77)

No. %

Do you track your menstrual cycle?
No 10 13.0%
Yes 67 87.0%

Frequency of Period Tracking
Did not disclose 10 13.0%
Always 63 81.8%
Other 4 5.2%

Ethnicity
Asian or Pacific Islander 21 27.3%
Black or African American 28 36.4%
Prefer not to respond 1 1.3%
Prefer to self-describe 11 14.3%
White 16 20.8%

Changed tracking use post-Roe v. Wade?
Did not disclose 2 2.6%
No 62 80.5%
Yes 13 16.9%

Educational Background
Regular high school diploma 3 3.9%
Some college credit (¡1 year) 5 6.5%
1+ years of college, no degree 7 9.1%
Associate’s degree 4 5.2%
Bachelor’s degree 31 40.3%
Professional degree 4 5.2%
Master’s degree 18 23.4%
Doctorate degree 5 6.5%

59



CHAPTER 4

Examining the Intersection of Menstrual and Religious Tracking Practices Among

Muslim Women in the United States

4.1 Motivation

Personal Informatics (PI) tools have been increasingly pervasive, helping individuals col-

lect and review personal information to facilitate actionable self-insight. Users of PI tools

track a broad range of information, encompassing their physical activity, mood, location,

(social) media usage, productivity, and finances [167, 168]. Notably, there has been a lot

of research in HCI focusing on understanding users and how they interact with Personal

Informatics tools. Existing research has investigated and provided insights into why people

track [105, 169, 170], the accuracy of tracking tools [171], tracking for varied goals [172,

169], user experience and barriers for tracking [173, 174], and why people abandon their

tracking devices [175, 176]. Epstein et al. [168] revealed that a substantial portion of the

literature on Personal Informatics predominantly concentrates on health-related aspects,

including physical, mental, sleep, and dietary research; they advocate for expanding the

domain’s exploration to encompass various other aspects of individuals’ daily lives. As an

increasing number of individuals embrace self-tracking practices for diverse motivations

and goals, the domain of Personal Informatics has expanded [168, 177, 178] to accom-

modate understanding people’s varying needs. Nevertheless, there remains a notable lack

of research on self-tracking for religious well-being and even less work that explores the

intertwined relationships between religious tracking and health tracking. In my work, I ex-

plore the use of personal informatics tools for religious well-being in muslim menstruating
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individuals.

For many menstruating individuals who identify as practicing Muslims, balancing faith

and health-tracking activities can be a challenging experience. Practicing Muslims typi-

cally adhere to guidelines that exempt them from performing certain religious acts when

menstruating [119]. As such, tracking for religious needs becomes inexorably linked with

tracking their periods. This underexplored opportunity inspired and motivated my research,

which aims to investigate the religious tracking practices of menstruating Muslims in the

US. I chose the US because it provides a diverse and heterogeneous representation of Mus-

lims from various parts of the globe. Islam is the fastest growing religion in the US [78],

and muslim women in America comprise the most diverse and heterogeneous population

in Islamic history [179]. They comprise immigrants, native-born citizens, and non-citizens

from a broad spectrum of races and cultural backgrounds. These individuals are united by

shared beliefs and ideologies, communicate in a diverse array of languages, and represent

a wide range of cultural, economic, and educational status [179]. Approximately, 65% US

Muslims who were born outside the United States come from at least 68 different nations

(35% are born in the US) [180]. The affordance of heterogeneity offers several advantages:

first, it provides the opportunity to gain insights into various approaches to implementing

the underlying beliefs and practices of the faith. This broad perspective helps prevent the

prioritization of one specific interpretation of faith over others. Second, it helps minimize

biases and unintentional exclusions that may arise from focusing on a narrower subset of

the muslim community. Finally, it ensures that designs and solutions are created to address

the needs of a wider range of users, reflecting the diversity of the muslim community. The

findings, therefore, reflect various traditions and beliefs within the muslim faith.

The muslim faith is characterized by rituals, beliefs, guidelines, and religious laws,

which influence how people see and interact with the world. While the muslim population
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accounts for 18–25% of the world population and is estimated to be approximately 1.1–1.5

billion people worldwide [181], there has not been an abundance of technologies designed

to support the lived life experience of practicing Muslims - fundamentally, their religious,

cultural, or social lives that may need tracking support [95]. To this end, my research con-

tributes to expanding understanding of how the use of personal informatics tools is currently

used to support religious and faith-based aspects of people’s lives. I set out to explore the

following two research questions.

• Research Question 1: What are menstruating Muslims’ goals and tracking practices

during Ramadan?

• Research Question 2: How do menstruating Muslims engage with tracking technolo-

gies to support their goals, and what challenges do they encounter in their tracking

experiences?

My work situates itself at the intersection of personal informatics, religion, and women’s

health within the domain of HCI. This research was conducted in collaboration with Dr.

Novia Nurain and Dr. James Clawson. The use of ”we” in this chapter refers to myself and

these collaborators.

4.2 Methods

All parts of this study were approved by the Institutional Review Board (IRB) in March

2023, and the study was conducted from March 2023 through June 2023. Our study in-

cluded a pre-intake survey, a diary study, and semi-structured interviews. The pre-intake

survey was conducted in March of 2023. The diary study was conducted during Ramadan,

from March 22nd to April 22nd, 2023. In May, we conducted a preliminary analysis of

the data collected from the diary studies to inform the questions we asked participants in
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the semi-structured interviews. The semi-structured interviews took place in May and June

2023.

The pre-intake survey collected demographic information and served as an eligibility

filter and recruitment tool. During the diary study, participants completed ten daily logs

during the month of Ramadan (typically 1-2 days elapsed between completion of a daily

log), a reflection log when halfway through the process (after the 5th daily log), and a

second reflection log upon completion of the final and 10th daily log. After completing

the diary study, we conducted semi-structured interviews. Participants were compensated

on a 3-tiered/milestone level, receiving compensation halfway through the diary study ($15

Amazon e-gift card), upon completion of the diary study ($15 Amazon e-gift card), and

upon completion of the semi-structured interview ($20 Amazon e-gift card). We present a

visual representation of the study design in Figure 4.1. We split the compensation intending

to provide participants the flexibility to withdraw from the study at any point rather than

have to wait until its conclusion.

4.2.1 Pre-Intake Survey, Eligibility, and Recruitment

We distributed our recruitment announcement and pre-intake survey link through e-mail

invitations to muslim slack channels, WhatsApp groups, Facebook groups, and word of

mouth. The pre-intake survey was divided into the following categories: demographic

information, tracking history, whether or not they plan to observe the Ramadan fast, and

contact information section. In demographic information, we asked about participants’ age,

gender, ethnicity, highest level of education, faith identity, self-reported practice of faith,

and country of residence. In tracking history, we asked if they tracked their period, why

they tracked it, how frequently they tracked it, and other things they tracked beyond their

periods. We also asked if they intended to observe the fast/Ramadan and, if they track acts

63



of worship, how frequently they track faith-related data points. We asked respondents of the

pre-intake survey to provide their e-mail addresses if they were interested in participating

in the diary study.

We sought to understand the tracking habits of practicing muslim women who actively

tracked their menstrual cycle. Therefore, eligible participants met the following criteria:

(1) reported that they actively tracked their menstrual cycle (2) intended and planned to

observe Ramadan (3) resided in the US, and (4) opted in to receive more information about

our study and provided their contact information. We received a total of 121 responses to

the survey. Of the 121 responses, 80 fully completed the survey. Out of the 80 responses

that were fully completed, 7 indicated a preference not to be contacted about the study, 1

reported a non-USA location, 1 did not provide an email address or contact phone number,

and 8 reported not currently tracking their menstrual cycle. The remaining 63 participants

were contacted through the phone number and/or email they provided in the survey. In the

e-mail, we attached an informed consent document and study overview. We invited each

participant to a 20-minute, 1:1 introductory video call through Zoom, where we described

the study in detail, answered any questions or concerns, and officially enrolled them into

the study. Several of the survey participants who chose not to continue in the study reached

out to inform the team that they were interested in participating but chose not to engage in

more activities during Ramadan. Among the survey respondents who provided their e-mail

addresses, twelve (12) signed up for introductory calls, and ten (10) eventually accepted to

take part in the diary study, with nine (9) (Table 4.1) completing the study in its entirety.

One participant withdrew from the study midway, attributing the withdrawal to commit-

ments related to balancing motherhood during Ramadan.
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Figure 4.1: Study Design and Compensation

4.2.2 Introductory Call

The introductory call took approximately twenty minutes and served two purposes: First,

we introduced the study to participants, addressed their questions, and ensured they fully

consented and were comfortable participating in our study. Crucially, the introductory call

served a secondary purpose of building comfort and familiarity between the research team

and participants. By having a short video call with participants, we were able to start

building trust and a comfort level in advance of the study, which we believe facilitated com-

munication with participants throughout Ramadan. Introductory calls were conducted via

Zoom and were not recorded as we did not collect any data. Instead, it was an opportunity

to provide more information about the study to eligible and interested participants. Upon

completion, we gave participants the opportunity to e-mail us consenting to enroll in this

study.

4.2.3 Diary study

Diary study has been proven to be a suitable method for capturing religious [81]and spiri-

tual experience, and it has been used to study spiritual user experience in older adults [64].
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We made the following considerations in the design of the diary study: We decided to

collect 10 Daily Logs (DL) instead of having participants log all 30 days to minimize par-

ticipant burden. Though participants could complete daily logs consecutively, we suggested

that they try to complete one every 2-3 days. Encouraging participants to space out their ten

DLs allowed us to capture experiences over the course of participants’ menstrual cycles. We

reminded participants via e-mail every 3 days to complete a daily log for the previous day.

This design allowed us to stagger recruitment throughout the months of Ramadan. We also

designed a Reflection Log (RL) that captured participants’ reflections mid-way through the

daily log (i.e., after the completion of the 5th Daily Log) and at the end (after the comple-

tion of the 10th Daily Log). Therefore, each participant collected 12 logs (10 DL and 2 RL).

Daily Logs (DL) and Reflection Logs (RL)

The Daily Log (DL) and Reflection Log (RL) entries were comprised of open-ended text

entry questions and were collected via Qualitrics, an online data collection tool. A Daily

Log (DL) entry took eight to fifteen minutes to complete. In the DL, we asked participants

if they fasted, what they tracked, what religious goals they tracked and why, what health

goals they tracked and why, how they tracked each spiritual and health goal, and to describe

the challenges they encountered. Each participant completed two (2) Reflection Logs. The

Reflection Log (RL) was designed to take fifteen to twenty minutes each to complete. The

first RL was completed after the 5th DL; the second RL was completed after the 10th DL.

The questions in the RL prompted participants to think about the previous five entries–

specifically prompted them to reflect on their tracking motivations, how the Ramadan ex-

perience influenced what they tracked; tools used for religious tracking, health tracking,

or both, with whom they discussed their religious tracking experiences, and if they expe-

rienced menstruation, how it influences what they choose to track. We also encouraged
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participants to share photos or screenshots of their tracking experiences within the DL and

the RL, which were used to elicit more details in the semi-structured interview. Upon com-

pleting the diary study, two authors analyzed the log data to finalize the participant-specific

questions for the semi-structured interviews.

4.2.4 Semi-Structured Interview

Before the semi-structured interview, we analyzed each participant’s DL and RL (in total,

a participant had 10 DL and 2 RL). We used the entries and photos in the diaries to probe

further in-depth information from participants. Interviews ranged from 21 minutes to 68

minutes with an average of 46 minutes. We collected a total of 410 minutes of interviews.

The semi-structured format consisted of two categories of questions – questions we asked

every participant and questions specific to each participant based on their DL and RL en-

tries. The first and second authors conducted interviews through Zoom video calls; each

interview was recorded. In the interview, we asked all participants about their experience of

diary study, the experiences of tracking in Ramadan, their tracking goals and motivations,

what they learned about themselves, their tracking experiences, how they balanced moni-

toring for health and religious goals, and how they could be better supported. Questions

tailored to individual participants were prompted by entries in the daily and/or reflection

logs. For instance, if a participant mentioned tracking with her child, we incorporated prob-

ing questions to gather additional details about that particular experience.

4.2.5 Data Analysis

We transcribed the interviews and compiled all the log data for each participant. We then

utilized inductive coding as described by Merriam and Grenier [182]. The first and second

authors familiarized themselves with the full scope of the data set and jointly coded two
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interviews together. After individually coding two interviews, the first two authors met and

discussed our codes. Once we obtained consensus on our codes, we created a codebook,

which we then used to deductively code the rest of the interviews. The interviews were split

between the first two authors, with the first author coding four interviews and the second

coding the remaining 3. Upon completion of coding nine interviews and through multiple

iterative rounds, we analyzed the codes to identify the themes. Then, the codebook for the

interviews was adopted to deductively code the DL and RL for the diary portion of the study

(in total, from all 9 participants: 18 RL and 90 DL entries). The 108 log entries were split

between the first two authors by participant. In our analysis, we discovered themes such

as “religious purpose”–to depict tracking that is formed around religious motivations,

“tracking challenges”–to describe challenges of tracking for religious purpose and health

purpose, etc. Through further iterative rounds, we reduced overlap and redundancy among

the themes. After all the interviews and diary entries were coded, all three authors met to

discuss the emerging themes we presented in our findings section.

4.3 Results

We organize our findings in three sections. First, we present the motives and goals that are

supported by tracking. Next, we discuss socially crafted practices resulting from partici-

pants’ religious motives. Finally, we present tensions and challenges participants experi-

enced while trying to accommodate their religious and health motives.

4.3.1 Tracking Motives During Ramadan

Participants had two prominent motives for tracking during Ramadan, which we broadly

categorized into religious and health motives, respectively. These motives lead participants
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to track using a variety of tracking artifacts that were either physical (e.g., wall calendars,

journals) or digital (e.g., phone applications)

Religious Motives

Participants articulated diverse religious objectives or intentions during Ramadan. In this

section, we emphasize two specific goals: (1) maintaining personal consistency and ac-

countability in fulfilling obligatory Islamic rituals and (2) engaging in reflections on one’s

religious growth to identify areas or facets for improvement. Participants shared how their

Islamic values and concepts structure their tracking practices during Ramadan.

Ensuring Consistency and Accountability:

Participants bolster their faith by self-monitoring their daily prayers, fasting (especially

missed fasting days), and daily recitations or readings of the holy book (Quran). This

tracking aids in maintaining consistency and self-accountability in their Islamic ritu-

als. Below, we highlight instances from P3, P6, and P10 that illustrate how their pursuit of

consistency and personal accountability in their worship was facilitated through tracking.

In P3’s case, in her quest to maintain regularity and consistency in performing her daily

obligatory prayers, she turned to tracking as a means of sustaining her commitment and

responsibility. She mentioned experimenting with various apps before ultimately settling

on one that met her requirements:

I started praying consistently two years ago. Before that, it was more like once

a day or once a week. I wasn’t religious back then. I was teaching myself how

to pray. I learned how to pray using YouTube videos. When I learned how

to pray, I was like, ”I need to get it on. I need something to remind me...”,

so I started trying various apps. And this was the only app Pillar App1 that
1Pillar App: https://pillar-app.com/
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was effective and had all these features... And it’s been since 2021. So, I have

almost three complete years of tracking.–P3

In addition to her drive for upholding consistency in worship, P10, a recent convert to

Islam (mostly referred to as ”revert”), monitors her prayers and any missed fasting days.

She emphasized that the practice of tracking fasting days, both those completed and those

missed, served to eliminate any uncertainty in remembering the number of fasting days she

needed to compensate for later. She voiced the following :

My motivations are the mandate of the discipline that I should attend to my

salat/prayer times as soon as I can and within the periods for consistency. So

that’s one of my motivations to be held accountable for the days I missed my

fasts during Ramadan. Also, it would be nice to know what other days I fasted

during Ramadan, but as a revert, I think it’s essential that I am going through

this space of trying to figure it out. And another positive thing would be not

having the unknown, not having any ambiguity about how many days I miss

Ramadan –P10

In the last example below, P6 explains that she monitors her recitations of the participant’s

holy text (or the Quran) using two tools: a physical journal and the notes app. Although she

doesn’t display or disclose the tracked data to others, she utilizes it as a means to enhance

herself by assessing her religious growth or journey through reflecting:

... I tracked my Quran (recitation) so I could make sure that it brings account-

ability... I don’t need to show it to anyone except myself. So, I would use it to

better myself.–P6

The practice of keeping a record of prayer time, fasting days, and the Quran recitation

assisted participants in upholding regularity and consistency in their worship, thereby con-
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tributing to the enhancement of their religious well-being.

Reflection and Self-Assessment:

Participants shared that tracking aided them in contemplating or reflecting upon their rit-

ual practices and obligatory worship. They assessed their current level of worship ful-

fillment by comparing it to the previous day’s performance. This self-assessment enables

participants to identify areas of their faith that could be enhanced and areas where they

didn’t meet their daily religious goals. To reflect on their daily worship, participants engage

in self-inquiry. We provide two instances from P1 and P6. P1, who tracks her daily prayers,

mentioned that she asks herself reflective questions like, ”Which prayers did I complete

today, and which ones did I miss?” She voiced how she self-reflects in the following quote:

I track my prayers; at the end of each day, there are five prayers in a day, and

I am not good with praying five times a day. So, at the end of the day, I ask

myself, ’Okay, which ones (referring to prayers) did I do?’ ’And then, which

ones did I miss?’ So that I know, ’Okay, those are the ones that I will need to

make up,’ and ’I need to be better about doing those.’–P1

Participants also emphasized that their self-evaluation process is deeply rooted in Is-

lamic values and concepts, specifically Muraqabah (mindfulness and meditation) and

Muhasabah (self-evaluation or reflection). P6, who tracks her prayers, fasting days, and

the Quran readings, utilizes tracking to assess her progress. In the following quote, she

shares the questions she uses as prompts for her daily self-evaluation, utilizing the infor-

mation to enhance her religious commitment. She highlights integrating these reflective

concepts of the Muraqabah and Muhasabah into her role as a teacher in an Islamic school:

[...] Muraqabah is an Islamic way of reflecting on oneself continuously...that’s

why I’m huge on reflection... Muhasabah, it’s like you’re accounting for your
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deeds daily. So for children, when I teach children, I tell them, ’Before going

to bed every night, I want you to think of three things that you could improve

on, three things they did well, and three things you can improve on a nightly

basis’ that’s the accountability. Muraqabah is the reflection: ’Why did I do

those three things that were not so great? And how can I go back and improve

on those three things?’ That’s the reflection piece. So I do both. Accountability

is big for me, and reflection as well, because it comes directly from Islam...So

every day should be better than the other day that you just had...That’s how

I’ve tried to live my life. And that’s why I tried to build in reflection over and

over again in so many parts of my life.– P6

In summary, participants are driven by religious motives to strengthen their faith and estab-

lish a sense of consistency and accountability in their worship. Tracking various aspects of

their religious practices, such as prayers, fasting, and chapters of the holy text they have

read, enables them to fulfill these goals. The participants engage in reflective practices,

drawing insights from their tracked information to enhance their spiritual and religious

well-being.

Health Motives

Our research revealed that participants were motivated to engage in health-related tracking

to stay informed about their health and well-being during Ramadan. Participants empha-

sized that monitoring their health played an essential role in identifying when they might

be exempt from certain religious obligations. For instance, tracking their menstrual cycle

enabled them to prepare for days when they were exempt from fasting and praying. This

tracking behavior demonstrates the interaction between health and religious tracking prac-

tices. In this regard, participants expressed their dependence on mobile applications to cater
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to their specific tracking needs. To attain their health objectives, they relied on applications

that aligned with their tracking needs. For instance, P9 employed various tracking tools for

distinct yet sometimes complementary purposes, as illustrated in Figure 4.2. For her health-

related tracking, she utilized both the Clue and Aavia apps. While Clue was dedicated to

menstrual tracking, Aavia facilitated the monitoring of hormonal changes, enriching her un-

derstanding of her body and reproductive cycle. She articulated her experience as follows:

I use an app called Aavia2. And it’s an app where women can track their

hormone cycles. So, since we have four phases, depending on when your last

period was, it will let you know if you’re in a Follicular phase if you’re in the

menstruation phase, the Ovulation phase, and the Luteal phase. And then it

gives you advice on what you should eat and shouldn’t be doing during these

times. And it’s very spot-on. I could say that it’s probably still being developed

because it updates all the time. But, for the most part, all my friends and I

started using the app, and we love it. Because, you know, when we started

educating ourselves on our bodies, we needed to follow our female cycle...–P9

Another instance involves P5, who discusses her commitment to health goals through a

combination of tracking methods. She uses a period tracker app to monitor her menstrual

cycle and utilizes the notes feature on her iPhone to keep tabs on her water and carbohydrate

intake. In the following quote, she elaborates on the health objectives she monitors and

explains the relevance of period tracking in aiding her compliance with religious fasting

obligations. Keeping a record of the start and end dates of her fasting, as well as her

menstrual cycle, enables her to calculate the number of fasting days she missed and needs

to make up later. She particularly cites that using.

2Aavia : https://aavia.io/
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I use the period Tracker app because then I know my period days, which are

my missed fast. So I could just easily look at that and know [...] I’m already

charting, on the notes section[in iPhone], what my water intake that you know,

my period is it’s getting kind of funky. So, some days, I’ll think I’m not done

[with my period]. And that did happen this year. I was fasting, and I thought

it [referring to period] was done. And then it turned out No, I was. I spotted

it and had to break my fast and make it up later. So, I think the notes section

helped in that situation. I could have done that on the period tracker, but it

just was easier since I was typing every day on the other one to just put it in

there–P5

In summary, we encapsulate our first finding concerning two overarching tracking motives:

religious motivations and health objectives. Specifically, we highlight the underlying rea-

sons driving these motivations, the tools used in tracking, and how tracking practices con-

tribute to realizing these motives.

4.3.2 Socially Crafted Religious Practices

We found that social roles are shaped by societal norms and influenced by religious prac-

tices. We present two lenses of viewing these socially crafted roles influenced by religious

practices: (1) The Maternal Perspective– exploring how mothers support their children in

accomplishing their religious rituals.(2) The Child’s perspective–teasing how children per-

ceive and elaborate on their parents’ support in achieving their religious goals.
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The Maternal Perspective

The social roles shaped by societal norms significantly influence participants’ tracking and

structuring of their religious goals. In particular, motherhood plays a central role in shaping

the tracking practices of muslim women. During Ramadan, the approach to tracking as an

individual differs from the tracking approaches taken by the mothers in the study, as the

latter involves aiding their children in tracking their religious observances. In this context,

P5 and P7 emphasize how their tracking responsibilities evolve as they adapt to different

stages of parenthood. Both participants point out that supporting their children’s tracking

efforts has strengthened their parent-child relationships. P5 noted that her tracking expe-

riences had evolved, citing that when her children were younger, she was responsible for

tracking the number of fasting days to help them gain more experience until they could fast

for the entire duration of Ramadan. However, now that her children are older and more ex-

perienced with fasting, she pointed out that they have taken on the responsibility of fasting

and tracking their fasting for themselves. P5 also alludes to transitioning the responsibility

of tracking her children once they hit puberty, explaining that at this point, accountability

to self for fulfilling religious rituals becomes personal and upon each individual

...when they (referring to her children) were little, we did track together, but

because my kids are ‘older fasters’ (more experienced at fasting), they’re re-

sponsible for tracking their own and knowing what they’ve missed and what

they need to make up. I tell them. I’m like: ‘Well, now that you guys have hit

puberty, this is between you and Allah, so you are now responsible. And I’m

not babysitting you here’ –P5

P7, on the other hand, emphasized that she not only tracks her own religious goals but also

tracks religious goals for her children. Given that her children are still young, she taught
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them to make specific prayers (or duas). She emphasized that these social responsibilities

have helped develop her relationship with her family. In her words:

During Ramadan, my son and I were tracking together, and I was teaching him

different Duas and prayers we could do for different nights in Ramadan and

tracking that [...] So, my husband is a muslim. He was also there. But he saw

how much it took me to teach my son and track it. It brought my husband and

me closer; we can talk about: ’what you are doing. How are you teaching?’,

and we’re all learning. He was learning some of the duas. I was learning too,

so it was a good learning experience for us to come together –P7

Additionally, P2 shared that she and her mother worked together to devise food menus for

Ramadan, using a whiteboard calendar as a tool. This physical calendar was useful for plan-

ning meals for each day’s predawn and breaking of fast meals during Ramadan. Through

their collaborative efforts in constructing the Ramadan food schedule, She constructed a

mental chart of fasting days, organizing them according to the meals they had scheduled for

each day of fasting. She elaborates on this experience in the following quote:

... we started this thing we bought like little whiteboard calendar that has

the days of the week. Before Ramadan, my mom and I brainstormed what we

wanted to eat in Ramadan. So that she knows what to cool. So, instead of

the day of the month, I wrote Ramadan Days 1...2...3...4 (Islamic lunar-based

calendar). On the other corner, I would put what day of the month that was

(Gregorian calendar). For each day, I would record what we had planned to

eat. If we deviated from that plan, I would update it on the calendar. So I knew

what day of Ramadan it was because of what my mom was cooking. And so that

was one of the ways that I also like to track my fast. It’s like, okay, yesterday,
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we ate burritos. And we were supposed to eat burritos on the fourth day of

Ramadan. And we didn’t change that. So it’s been four days. I like to have a

physical copy of things, especially regarding Ramadan. Things that I will see.

I have this whiteboard calendar; I mounted it to a wall by the dining table. So

it’s always there... –P2

The Adult Child’s Perspective

Conversely, participants provided detailed insights into how their parents supported their

religious goals. P1 and P2 receive support from their parents to pursue their religious objec-

tives. P2 additionally emphasizes her reliance on her mother as a resource for maintaining

a record of missed fasts during Ramadan due to menstruation.

...I use the Flo app to track my period. Exclusive to Ramadan, another resource

is my mom because if I forget when my period started. I forget to put in the

app; I’ll ask her, ’Do you remember when I had mine because she’s really good

about remembering hers, and she’ll say something along the lines of: ’I know

you got yours like the day after I got mine or the week after I’m pretty sure it

was a Tuesday so then I’ll go back and check the calendar with ’Oh yeah, that

sounds about right,’ and then that’s when I’ll log in. This way, I know what

days of fasting missed –P2

P1 indicated that her father offered assistance in distributing the money she had set aside

for charitable purposes or donations, known as ”Sadaqah” in Islamic tradition.

... I like to give Sadaqah with my hand each day, or I tried to, and what that

looks like is I do it in cash. From whatever personal money I have, e.g., pocket

money that my parents give me, the savings that I have, or gift money that
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people give me, even if it’s something as small as $1, I will take it out with my

hand and put it in a designated pile of money that is only Sadaqah (charitable

donations). I don’t touch it for anything else... And it’s in dollars... And then

what I’ll do is when it gets to $200 or more, I’ll take it and give it to my dad.

And then he will send it back to Pakistan because dollars are worth a lot more

there. And then I’ll give it away as a charity over there... Once that has been

accounted for, I can start over with like giving every day –P1

In summary, in section 4.3.2, we present the socially crafted roles expressed by the partici-

pants and describe how they influence their religious practices. We highlight two significant

perspectives–maternal and child–elucidating the intricate interplay between social roles and

religious practices within family dynamics.

4.3.3 Tensions Around Tracking Practice During Ramadan

The participants experience tensions and challenges around their tracking habits during

Ramadan. The themes we uncovered in our study include (1) challenges with managing

disruptions to religious goals resulting from natural health cycles such as menstruation,

(2) challenges with balancing health and religious goals simultaneously, (3) maintaining

tracking habits post-Ramadan and (4) the trade-offs of engaging with multiple tracking

tools.

Managing Disruptions to Religious Goals

Participants emphasized the emotional struggle of reconciling menstruation with the inter-

ruption of their religious obligations during Ramadan. A few participants described how

they had to adopt an alternative perspective regarding their menstrual cycle, viewing it as
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an ”opportunity to take a break”–P4 from religious rituals, a time for self-care, or even as a

”rewardable” act of obedience to God due to adhering to the exemption. In the quote below,

P1 offers how she views these disruptions, describing her menstruating days as a break,

an opportunity to observe her faith differently by practicing self-care. She referenced that

adhering to these exemptions was rewardable. Hence, it helped change her perspective

from seeing it as a disruption to her faith-related goals to the lens of another act of worship

(Islamically referred to as Ibadah).

Menstruation limits the kinds of worship you can do. I try to practice [my] faith

differently during those days [...] We have been told that you are rewarded for

neither fasting nor praying when you are on your period during Ramadan. And

I read somewhere that self-care is also an act of Ibadah (or worship). I try to

do whatever I’m doing, whether it’s resting, sleeping, showering, or anything;

I try to start these acts with the intention that I am doing this act as self-care

–P1.

One strategy that some participants took to manage these interruptions in their daily faith

routines was to utilize the opportunity to engage in further acts of religious education. Ac-

cording to these participants, these disruption opens up more time in the day to learn more

about their faith.

My spirituality dips are always aligned with my menstruation. Because I’m

feeling my lowest at menstruation, I have hormone imbalances [...] My health

suffers because of that. So, I know all of those things are connected. And we

have to make sense of all of that [...] I know there are ways to connect with

God in those times, certainly, but it’s just not the same as fasting like everyone

else. But I think what helps me is when I listen to some scholars talk about or
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discuss how there are other blessings for women who are not fasting because

of their menstrual cycle when they’re in their period. So I think that helps me

through the process. –P6

Although participants put up a brave face on the challenges of being prohibited from prac-

ticing their faith, menstruation during Ramadan is perceived as a challenge that can be both

hard and isolating.

Managing Conflicting Health and Religious Goals

Especially during Ramadan, participants have voiced their difficulties in managing their

health and faith objectives simultaneously. This struggle has led to substantial alterations in

their daily routines, affecting their exercise routines, water intake, and sleep patterns. The

most notable conflicts and lifestyle adjustments were predominantly centered around alter-

ations to daily exercise routines. In the quote below, P4 describes that observing Ramadan

conflicts with her daily exercise goals as she finds herself doing less exercise during fasting.

[...] I know some people do an excellent job exercising during Ramadan, but

I’m not one of them. When I’m outside Ramadan, I exercise more, maybe not

to the level I’d like, but more than in Ramadan–P4

Participants sought to maintain exercise habits even while fasting . P2 sought external sup-

port through YouTube videos to try and find a balance. The Youtuber specifically creates

exercise regimen for fasting individuals. However, she expressed that there’s still a consid-

erable need for more support in this area. P2 prefers to maintain full body covering and

added that she preferentially sought out female Muslim fitness instructors on YouTube.

It’s also tough to go to the gym, as a woman, much less a Muslim woman,

because you have to cover up head to toe, but then you get hot, and it’s un-
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comfortable. It isn’t easy. I know that there are Muslim ladies who exercise at

home. They’ll hold little groups. One woman said: ”Oh, these are exercises

you can do during Ramadan.” And she has a whole YouTube channel [that one

can access if one subscribes to] her mailing list. And that way, she maintains

[control over] who sees her videos. Having guided exercises for Muslims would

be good because it’s hard to be active at home when you don’t know what to

do. And if you see a Muslim woman leading these kinds of exercises, you feel

encouraged like, ”Okay, I can do this too. ”Instead of, you know, those ripped

men, leading those cardio exercises on YouTube”–P2

Similarly, P10, in her diary entry, also sought out a female instructor and chose to pay for

the fitness app EvolveYou3, which offered tailored exercises specifically for Muslim women

observing Ramadan. She quoted as follows:

The iPhone also has a paid fitness app called EvolveYou. I bought this app for

$100 for a yearly subscription but have only recently been using it. I found a

Muslim instructor and fitness plan within the app when I typed in Ramadan.

The workouts have been shorter and doable while fasting. This has been the

other health-related tracking app I have been using lately. It keeps track of the

workouts I’ve done and the ones I need to do, along with a schedule for the

Ramadan workout plan I signed up for.–P10

Maintaining Long Term Religious Goals Post-Ramadan

Many of the participants cited the challenge of sustaining their religious goals post-Ramadan.

Participants aimed to sustain these goals consistently throughout the year. However, upon

3EvolveYou : https://www.evolveyou.app/
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reflection, they acknowledged their challenges in maintaining these goals as the year pro-

gressed. P4 described that the goals she sets during Ramadan are habits or behaviors she

would like to do all year round but that she struggles to maintain her religious goals outside

of Ramadan. Considering that she would need to make up missed fasts outside of Ramadan,

she described the challenge of maintaining the same heightened goals.

[...] I only like doing these things during Ramadan and not outside of Ra-

madan. But it’s nice to do it all around the year [...] I will make up my fasts

at other times (outside Ramadan). I would like to give charity throughout [the

year]. I’m not going to give it the way I do Ramadan, but I would like to

throughout the year. I want to be mindful of my prayers throughout the year.

I want to listen to Islamic content throughout the year. I want to be mindful

of my diet. Throughout the year, I want to exercise. So, I think a lot of it is

longitudinal [...]–P4

Additionally, P6 emphasized her commitment to a longitudinal approach to her religious

goals, mentioning that she creates annual religious objectives and endeavors to build upon

them yearly. She noted in the following quote that her goal for the current year was to

establish a more consistent reading of the Quran to strengthen her connection with its

teachings. Subsequently, the following year, she plans to extend her goal by adding another

religious goal, indicating her continuous effort to build upon her religious aspirations.

So every year, I try to think of one thing I can do spiritually [...] So one of the

things that’s always been nagging me is I’ve never really had a relationship

like a really strong relationship with the Quran [...] I’d like to maintain the

relationship I have or the status I have with the Quran. So that would be a

goal. I probably would set another goal on top of that. Maintaining this is

82



great, but, ’how do I go beyond what I just did this year?’ ’How do I make it

even better?’ In the education world, we call it the spiral curriculum where

you have a building block, and you build on top of that [...]–P6

P6 also highlighted that the same strategy she employs for her religious goals applies to

her planning for other aspects of her well-being, including, but not limited to, exercise and

nutrition. We see that P6, in thinking about how to build upon her goals, negotiates with

questions that help determine when it’s a good enough time to add a goal. For example,

she questions: ”I’ve maxed out the gym. What do I do now?” and then thinks that a way to

build upon it is ”Okay, add a personal trainer”

[...] we call it the spiral curriculum where you have a building block, and

you build on top of that so you reach the highest potential that you have as a

person.[....] I have a personal trainer. Just this year, for the first time, I added

nutritionists to my plan. So, in the past, I’ve always gone to the gym; I then

added a trainer to get even better. I thought to myself, ’I’ve maxed out the

gym. What do I do now?’ ’Okay, add a personal trainer.’ ’I’ve been using a

personal trainer for about three or four years. Now. What do I do?’ ’Oh, add

a nutritionist,’ right?’ ”–P6

Trade-off of Engaging With Multiple Tracking Tools

Many participants described using various tracking tools to help them manage their health

and religious goals during Ramadan. These tools included (1) menstrual tracking tools for

tracking periods and accounting for days in which they would need to adhere to guidelines

of not participating in certain Islamic rituals (examples were the Flo App and Clue App),
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(2) specific faith-based trackers for tracking their prayers (examples were Muslim Pro 4 and

Tarteel app 5) and (3) physical tracking artifacts such as wall calendars and reflection jour-

nals/notebooks. While these tools supported distinct religious and health goals, participants

encountered challenges where these goals intersected. For instance, tracking menstruation

also facilitated the monitoring of missed fasting days. P3 describes the challenge of jug-

gling her tracking habits across four apps– the Flo app, the Apple Notes app, the Pillars

app, and the Tarteel app. (She shared photos of 3 of these apps on her diary entries. See

Figure 4.2). She describes how she uses these apps in her daily lived experience.

I tracked my symptoms daily using the Flo app. This is by filling out the

daily log of symptoms, which allows the app to predict when my period will

arrive. The Pillars app is what I use five times a day to check off my daily five

prayers...The app also has a new feature, which tracks fasting and menstruation

days and checks off all of the five daily prayers as they cannot be completed. I

only insert [’insert’ refers to ticking Y/N on the Pillars app] if I have missed a

prayer on the feature, and the days where I do not click anything are assumed

to be a day that I fasted. If I forget which dates I did not fast, I can always go

back to the dates on both Pillars and Flo to figure out when my period was,

how long it was, and how many days I did not fast so I can easily make them

up. On my notes app, I have a log of the dates and the Juz (or chapter of the

Quran) that I read. I also use Tarteel to bookmark the chapter –P3

However, participants voiced difficulties and trade-offs when managing multiple tracking

applications. Two prominent challenges that arose from our data include (1) menstrual

apps not catered towards muslim women and (2) data ownership and privacy for muslim
4Muslim Pro : https://www.muslimpro.com/
5Tarteel : https://www.tarteel.ai/
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Figure 4.2: Tracking Practice of P3 in Ramadan. L-R: (1) Flo app for tracking her symp-
toms (2) Apple notes app for tracking chapters of the Quran read daily (3) Pillars app
indicating prayer tracking (4) Pillars app indicating missed fasting due to menstruation

apps that track religious goals. Despite these tensions, participants persist in using these

applications, primarily driven by convenience and the absence of alternative tools designed

to meet their unique requirements. In the quote below, P2 highlights that she uses the Flo

app and doesn’t find it to cater to the needs of muslim women whose periods interfere with

their faith practice and goals. On the other hand, muslim Pro–a mobile-based app that offers

details on prayer time and the Islamic call to prayer(or Athan)– doesn’t offer a menstrual

tracking feature. She rationalizes that maybe the exclusion of period tracking in muslim Pro

is basically because the app is used by both men and women, which leads her to question

why men aren’t educated on menstruation. She believes that menstrual education should

not be limited by gender but should be inclusive and accessible to both muslim men and

women.

[...] The problem with the Flo app is that it includes aspects that do not apply
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to muslim women. So there’s that. And then also, the muslim Pro app – having

[period tracking] as an option for muslim women would be nice, but I still

feel like it’s still there for everybody [men and women]. Which I guess isn’t

necessarily bad because I think men should be educated on what women go

through, too [...] But we have an app that’s explicitly for women; it may be

much more helpful –P2

Other participants were concerned about data ownership and privacy in tracking. Below,

P4 describes the tension and trade-offs between data privacy versus convenience of use. In

2020, several published reports (one example is seen here [183]) announced that Muslim

Pro sells user data to the US military, prompting many Muslims to uninstall the app and

stop tracking.

[...] This whole thing about using multiple apps, there has been this concern

that they’re kind of, I guess, they were selling our information, I don’t know

if selling is a good word. But basically, they were collecting information, and

because whatever information we track, like, that is available to the public

[...] Muslim Pro was one of the big ones; it was the only Muslim app named

among all these apps transmitting this information. And I know personally

many people stopped using Muslim Pro after that. I remember at that point, I

was wondering whether or not I should continue to use Muslim Pro. But at the

end of the day, it was a super convenient app [...] So I continue to use Muslim

Pro. But it did make me pause because I know many people were concerned,

and some people, including friends, stopped using certain apps because they

were concerned about this breach of personal information [...] –P4

In this section, we have presented the several tensions inherent in tracking health and reli-
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gious behaviors during Ramadan. These tensions or challenges encompass managing dis-

ruptions to religious goals, conflicts between health and religious goals; goal transitions

after Ramadan, multitudes of tracking tools used simultaneously, and the trade-offs result-

ing from engaging with multitudes of tracking tools.

4.4 Discussion

Designing for religious well-being is an essential but challenging task. Part of the challenge

is the diversity in religious and belief systems. We encourage the HCI research community

to consider designing personal informatics technologies that are value-sensitive and cultur-

ally responsive to individuals’ religious well-being and health.

4.4.1 Expanding the Domain of Tracking Technologies

The findings uncovered an interwoven connection between health and religious tracking

motives. Participants rely on tracking applications and practices to support their religious

goals. We find that these tracking practices encompass both their health and religious goals

and indicate participants’ need to support holistic health, including their religious well-

being. This need for holistic health aligns with findings from researchers who studied Mus-

lim individuals outside of the US and found that in addition to their medical support, they

also leaned towards spiritual and religious practices to support their pregnancy journey [33,

184, 75]. Moreover, researchers [184, 107] have highlighted the significance of including

religion in the discourse for designing personal health informatics systems. Based on our

research findings, it is evident that menstruating Muslim individuals are already actively

pursuing various personal tracking goals to better understand, engage with, and improve

their health, physical activity, and religious well-being. They encounter challenges when
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searching for tracking tools that effectively support both their health and religious wellness

together, particularly in cases where these goals complement each other, e.g., monitoring

menstruation to keep track of missed fasting days or tracking food plans to record the num-

ber of fasting days observed. The challenge is: ”How do we design culturally responsive

and religiously inclusive self-tracking technologies encompassing health and religious well-

being?”.

We propose two approaches for consideration. Firstly, as researchers, we can evaluate

existing wellness self-tracking technologies and envision potential redesigns or customiza-

tions [92, 185] to align with people’s religious beliefs, thus enhancing faith-related support.

Illustrative examples could draw upon concepts similar to those found in Omnitrack [186]

or KeepTrack [187]. OmniTrack [186] supports flexible self-trackers to construct their

tracking tool with customized tracking items to meet their unique needs and preferences.

KeepTrack allows users to amalgamate multiple data sources as inputs for visualization to

support awareness and self-reflection [187, 186]. These customizable trackers can prove

useful in socially constructed religious practices that involve parent-child co-tracking be-

haviors or for individuals monitoring their charitable donations. The advantage of these

customized trackers lies in their adaptability to the diverse stages of individuals’ religious

well-being, necessitating tools tailored to their specific requirements. Users can define

their own religious well-being indicators using these trackers and choose whether to repre-

sent them on a Likert scale, numerical scale, textual format, or a combination customized

to their preferences. The benefit of this approach is the provision of insights derived from

their data, aiding them in reflecting on their personal journey and progress. These customiz-

able trackers would support Muslim individuals in both tracking their goals and providing

visualizations to support their reflective practices. Secondly, we recommend facilitating

conversations and collaborations between researchers and faith-based stakeholders through

88



participatory design toward designing for supporting faith-related goals and religious well-

being. Researchers have begun to explore this research collaboration; a good example can

be seen in the recent ACM Designing Interactive Systems (ACM DIS) 2023 workshop

focused on Crafting Tangible Interactive Artifacts for Spiritual Endeavors 6. Therefore,

we recommend a call to action for collaborative work with religious leaders, community

leaders, and experts in health and wellbeing to collectively advance the development of

self-tracking technologies that are culturally responsive and inclusive of religious contexts.

In addition to managing and self-tracking personal health and religious goals, partici-

pants also take on additional tracking activities to help support and track their family mem-

bers’ (e.g., children) religious goals. Researchers [188, 189, 190, 191, 192] have discussed

the benefits of considering and designing beyond personal informatics into family-centered

health tracking. A comparable strategy could also be applied to promote family informatics

within a religious context. The discovery of collaborative religious tracking within family

contexts, in our findings, presents an intriguing avenue for investigating and designing joint

tracking of religious goals within familial contexts and creating solutions tailored to the

family dynamic. It also provides an exciting challenge to navigate when children become

teenagers, where the accountability for religious goals becomes very much personal to the

individual (as described by P5 in section 4.3.2). We encourage future research to explore

how family dynamics and relationships cater to individuals’ religious practices and how

religious practices can be integrated with health goals in the context of family. Designing

PI tools to include religious well-being to support physical, social, and mental well-being

will help foster more equitable and holistic health. Toward that goal, we discuss design

considerations to support individuals’ religious tracking practices.

6W.09: Designing Tangible Interactive Artifacts for Religious and Spiritual Purposes
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4.4.2 Design Considerations

In this section, we reflect on participant’s experiences and offer potential considerations for

designing personal informatics tools to support Muslim individuals within Ramadan and

beyond. We mainly highlight three promising directions.

Leveraging Islamic Values and Concepts in Design

Participants in our study are very strongly motivated to reflect upon their tracked infor-

mation, asking critical questions to generate insights on areas needing improvement. We

envision that health and wellness apps could support this desire to frequently reflect on one’s

spiritual well-being. For example, Apple Health summarizes daily workouts, exercise min-

utes, and, more recently (on iOS 17), logging emotional well-being. We envision a similar

idea, where individuals could be supported to track and reflect on their religious well-being.

For example, it may be helpful to provide participants with options to set their religious

goals for the day or the week and then prompt them daily or weekly to self-assess and re-

flect on their goals. In our study, the participants highlight ”Muhasabah” and ”Muraqabah,”

indicative of the deeply connected ways religious values and norms shape how they think

about the world. These principles/values can support the transition from gathering data to

engaging in sensemaking, reflection, and action, encompassing their health-related goals

and religious aspirations. When contemplating the application of self-tracking to assess

religious worship and ritual activities, it may be helpful to emphasize enhancing the quality

of worship rather than focusing solely on quantity–an idea supported even within Islam.

Here, we can draw inspiration from the “Slow Technology” concept [193, 194, 195] design

philosophy, which promotes the development of interactive technologies tailored to slower,

more contemplative practices. Islamic concepts of reflection (Muraqabah) encompasses a
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holistic approach, emphasizing spiritual, moral, and intellectual dimensions, often drawing

insights from religious texts like the Quran and the Hadith. These reflective practices within

Islam primarily revolve around the individual’s connection with God. In contrast, reflec-

tion in design research often concentrates on individual pursuits, such as achieving goals

or problem-solving within the design process. Similarly, the notion of privacy in Islam

draws heavily from religious texts which emphasize privacy of different forms, individual

privacy, privacy in the home, and privacy for gender exclusive spaces and gatherings [73,

78, 196]. We see these forms of privacy when P2 emphasized her ‘individual privacy’ in

using the Muslim Pro app and her preference for ‘privacy in the home’ the privacy asso-

ciated with ‘gender-exclusive spaces’, when she discussed her preference for working out

at home watching tailored YouTube videos over working out in a gym which lacks gender

secluded areas [78, 197]. As an HCI researcher designing for muslim individuals, keeping

these forms of privacy values in Islam is crucial.

Designing for Long-Term Tracking

As participants expressed, there exists a need for sustained monitoring that extends beyond

the month of Ramadan. Of even greater significance is the observation that participants

utilize Ramadan as a foundation for establishing annual religious goals, which they intend

to pursue throughout the entire year until the next Ramadan cycle. Consequently, Ramadan

serves as the foundation for establishing and advancing existing goals. This presents an

opportunity to devise a long-term self-tracking system that accommodates the annual re-

assessment of goals, enabling users to build upon their accomplishments. In this regard,

we can draw inspiration from the model for long-term self-tracking presented by Epstein et

al. [198]. The long-term self-tracking model [199] delineates two tracking orientations: pur-

poseful tracking, which stems from users’ specific needs, such as tracking for weight loss,
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and incidental tracking, where users engage in tracking as part of their everyday use of

technology or through passive data collection. It may be beneficial to consider both of

these tracking directions to provide better support for muslim individuals. We recommend

that this goal-based (purposeful) tracking system allow muslim individuals to set goals and

then, based on their overall tracking practices over the years, offer feedback or suggestions

on how to achieve their goals or build on their goals further. For example, if the system has

noted that a user has consistently added one or more religious goals yearly, it may offer feed-

back on what goals to include or what goals were left behind. This approach enables users,

including muslim individuals, to generate their own data and gain insights from visualized

trends over time. The latter aspect of visualization can also enhance their reflective prac-

tices. As researchers, it is also vital for us to strive to mitigate potential tensions associated

with long-term tracking. Our research findings have demonstrated that participants harbor

concerns about data ownership. One participant, in particular, highlighted her reluctance to

share her information with anyone, preferring to use it solely for personal self-awareness,

reflection, and religious well-being. This issue about data ownership and sharing practices

is essential, especially when designing self-tracking tools to facilitate extended monitor-

ing for muslim individuals. Indeed, as highlighted in [199], it is imperative to give due

attention to data ownership, privacy, and security concerning data amassed over extended

periods, as such data accumulation carries ethical, legal, and societal implications.

Designing for Educational Support

Participants’ experiences point toward the need for educational resources to support them

in health and religious goals. As indicated in our findings, participants expressed needing

more help and education on maintaining their health and religious goals simultaneously.

Questions such as ” How do I exercise as a fasting muslim woman? How do I balance my
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nutritional (water intake) while fasting? What sort of health exercises are recommended in

Islam?” points towards the education gap. Providing tailored exercise content that aligns

with user preferences (e.g., being led by a female instructor) and principles (grounded in

Islamic ideas) of muslim individuals, offering educational resources on alternative forms

of worship to accommodate menstruation-related breaks. Our findings indicate a growing

tendency among participants to turn to YouTube and enroll in training programs led by

fellow muslim individuals. This trend highlights the desire to connect with individuals

with similar life experiences to guide them in pursuing health and religious well-being. We

envision a community forum promoting experiential learning among its members where

participants can ask each other questions, learn from scholars and health experts, and share

resources they use to balance their health and religious goals.

4.5 Limitations

Using the digital diary method (Qualtrics link) afforded the research team, the opportunity

to recruit and enroll participants accross the United States. However, this also means that

our participant pool had some participants’ familiarity with and access to technology. Addi-

tionally, participants were not enrolled at the same time; thus, it may have been challenging

for participants to manage our study and the demands during the final days of Ramadan

when religious activities typically peak. This challenge could have led to drop-out from

studies or could have affected the participation rate. In our study, enrolling participants

at various stages could pose a burden on the researchers, necessitating reminders to each

participant and diligent tracking of their involvement. We recommend researchers consider

demands from both the participant’s and researchers’ perspectives when executing studies

during Ramadan. We did not specifically inquire about the duration of participants’ reli-
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gious practice, except for one participant who mentioned having converted to Islam and

practiced for a little over two years. The duration of individuals’ practice may vary, de-

pending on factors such as whether they were born into the religion or converted to Islam.

Future research could explore whether the duration of religious practices impacts religious

tracking health tracking or both. In applying our findings to muslim populations outside the

United States, we recommend considering their cultural, and familial context which may

affect the socially crafted religious practices.

4.6 Conclusion

We investigate the tracking motives and practices of muslim women in the US (N=9) during

the month of Ramadan. We utilize a diary study consisting of 10 daily log entries and 2

reflection log entries per participant and interview participants upon completing the diary

study. We uncover the religious and health motivations that drive self-tracking practices.

We shed light on how social roles influence tracking practices and also highlight the chal-

lenges that arise from tracking practices during Ramadan. Our contribution lies in providing

an empirical understanding of the motivations and challenges faced by muslim women in

their tracking practices. In our discussion, we advocate for expanding personal informatics

and self-tracking to promote religious well-being and provide design considerations for de-

signing tracking tools that are faith-inclusive.In conclusion, our research extends the scope

of personal health informatics beyond conventional health and wellness tracking, offering a

perspective where faith is intertwined with health and wellness objectives.
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4.7 Summary of Contributions

Our research addresses the previously uncharted territory of personal informatics tool usage

within the realm of religious contexts. In the course of our study and in the outcomes we

have achieved, we make the following contributions to the field of HCI:

• We contribute to the empirical understanding of what motivates muslim menstruating

individuals to track aspects of their lives beyond health and well-being, broadening

the scope of Personal Informatics to include religious well-being.

• We provide recommendations for designing technologies that simultaneously sup-

port health and religious well-being to foster and enhance the development of faith-

inclusive tracking technologies.
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Table 4.1: Participants who enrolled (N=10) and completed the diary study (N=9): Demo-
graphics and Tracking Methods

ID Age Ethnicity
Forms of Worship

Tracked
Aspects of Health

Tracked

P1 22 Asian/Pacific
Islander

Missed fasts Food, exercise, skin and
personal care

P2 22 White Missed prayers, missed fasts,
chapters of the Quran memo-
rized

Same as worship tracked

P3 21 Self-describe
(Middle Eastern)

Mandatory prayers (on time
or late), voluntary prayers,
days fasted, chapters of
Quran read

Period and symptoms

P4 31 Asian/Pacific
Islander

Fasts in Ramadan consis-
tently, prayers

Days of exercise, step
count, food eaten

P5 45 Asian/Pacific
Islander

Number of missed fasts Food log, water intake,
period/ovulation

P6 38 Asian/Pacific
Islander

Missed prayers, missed fasts,
annual charity/donations

Exercise, step count, food

P7 39 Asian/Pacific
Islander

Fasting, nightly prayers in
Ramadan

Insulin dosage, mood
tracking, weight

P8 38 Self-describe
(South Asian)

Number of missed fasts Step count

P9 29 Black & African
American

Chapters of Quran read Period, exercise

P10 28 Self-describe
(Hispanic)

Number of missed fasts Period, step count, weight
gain

Note: All participants tracked their menstrual cycles and observed the fast. P8 dropped out halfway
through the diary study.
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CHAPTER 5

Unpacking Muslim Women’s Menstrual Education and Experiences

5.1 Motivation

For individuals who actively practice a religion, their religion profoundly shapes how they

experience and respond to life transitions (e.g. pregnancy [75] or menstruation [33]) and

navigate health crises [35, 200, 201]). For billions of religious adherents [202], these reli-

gious influences extend beyond personal beliefs, are deeply intertwined with broader health

behaviors and practices, and play a pivotal role in shaping communal and public health

strategies. Yet, the intersection of religion and health is often overlooked in efforts to ad-

dress health inequities. Faith-based interventions, in particular, have emerged as essential

tools to address health inequities within these communities [40]. For example, in the United

States, churches have long served as hubs for community-based health promotion initiatives

and interventions [203, 204, 205, 40]. Despite the growing recognition of faith-based inter-

ventions in public health, intersections between religious beliefs and intimate health, par-

ticularly menstruation, remain under-explored. This oversight is especially pressing in the

context of Islam, a religion practiced by 1.7 billion people globally (23% of the global pop-

ulation) [202], where specific religious guidelines around menstruation greatly influence

Muslim women’s experiences. For example, Muslim women are exempted from praying,

fasting, sexual intercourse, and fulfilling religious pilgrimage rites when they are menstru-

ating [14]. While previous research has explored the menstruation experience in Muslim

women [14, 15, 28, 33], there is a notable lack of literature exploring how Muslim girls

prepare for menarche (the first occurrence of menstruation) and integrate menstruation into
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their daily lives within the context of their religious practices. Therefore, in this paper,

we aim to deepen the understanding of menstruation in Muslim women by providing em-

pirical insights into Muslim women’s reflections on preparing for menarche and religious

knowledge acquisition about menstruation. This understanding is critical for developing

menstrual technologies tailored to the unique needs of Muslim women.

Some women’s health in HCI scholarship have explored and investigated the influences

of religion and religious practices on women’s experiences of menstruation and sexual

health [14, 15, 28, 33]. These investigations address various challenges, such as designing

technologies that align with religious, non-secular beliefs and values to enhance intimate

health practices among Muslim women [33], self-discovery regarding sex and women’s

intimate health among Arab women [28], Muslim women’s engagement with menstrual

tracking applications [14], and personal informatics tools for tracking menstruation while

observing a religious fast/Ramadan [15]. Despite the HCI research community beginning

to investigate the design and use of technology at the intersection of religion and the men-

strual health of Muslim women, there remains a dearth of literature that explores religious

information-seeking practices around menstruation to inform technology better design for

muslim women’s menstruation experiences. In response to this need, our research seeks

to understand better the support Muslim women require for religious information seeking

related to menarche and menstruation. To achieve this, we investigate muslim women’s

reflective experiences of menarche and menstruation to understand how they integrate men-

struation into their lives. By doing this, we gained insight into how religious information-

seeking forms the foundation for understanding the dynamics of menstrual education in

muslim women.

Building on this, we investigate how religion influences individuals’ menstrual educa-

tion approaches. Particularly, we investigated Muslim women living in the United States,
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a minority population characterized by significant diversity, encompassing various cultural,

ethnic, and national backgrounds. Despite this diversity, these women share common reli-

gious beliefs, laws, and guidelines concerning menstruation and their lived experiences as

practicing women of faith. By studying this population, we gain broad and multifaceted

perspectives on their experiences, allowing researchers to observe the diverse interpreta-

tions of religious laws without privileging one interpretation over another. We leveraged

Macleod et. al’s Asynchronous Remote Communities (ARC) [206] method and created a

private, closed Facebook group where 14 cisgender Muslim menstruators were invited to

participate in a 10-week-long study that involved weekly prompts and design activities to

unpack Muslim women’s menstrual education and experiences. Our study aimed to answer

the following research questions:

• RQ1: How did practicing Muslim women approach menarche experience (first expe-

rience of menstruation) and incorporate the menstruation experience into their lives?

• RQ2: How can technologies be redesigned to better support Muslim women’s men-

strual experiences from menarche to adulthood?

This research was conducted collaboratively with Dr. Novia Nurain, Sitha Vallabhenani,

Priya Jain, and Dr. James Clawson. “We” in this chapter refers to me and these researchers.

5.2 Methods

We employed the Asynchronous Remote Communities (ARC) method [206], to unpack

how US Muslim women’s menstruation experiences and education have been shaped by

religious values, practices, and attitudes. Prior research using the ARC method has estab-

lished that ARC is an effective way to remotely study the lived experiences and challenges

of groups who are marginalized, stigmatized, living with chronic illness, or are hard-to-
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reach populations [206, 207, 208, 209]. To conduct our ARC investigation, we utilized

Facebook to create a private online community of menstruating Muslim individuals. Creat-

ing this group enabled us to have a private online space to connect participants and facilitate

group discussions and other activities. The ARC method helped us to overcome barriers to

access and recruitment by allowing individuals to participate remotely regardless of loca-

tion or time zone [206]. Using ARC afforded the research team the ability to interact with

participants in a convenient and low-burden manner, allowing the participants time to reflect

on prompts posed by the research team. We were able to gather participant perspectives and

feedback in a way that suited their convenience, especially as they needed to provide reflec-

tive and in-depth responses to various activities. All parts of this study were approved by

the Institution Review Boards (IRB) at [redacted institution] on the first day of February

2024. The study was conducted from March through April 2024.

5.2.1 Asynchronous Remote Communities (ARC) Using Facebook

We opted for Facebook for several reasons. First, its ease of use and widespread familiarity

among individuals made it a convenient choice. Additionally, it allowed us to engage with

a broader range of participants, overcoming geographical limitations, and facilitating asyn-

chronous study activities. However, Facebook has drawbacks and challenges, including

privacy concerns and the risk of data breaches. We communicated these challenges to our

participants and explained how we addressed them to the best of our ability as researchers.

Importantly, we highlighted to participants our lack of control over how Facebook utilizes

the data on its platform.

Before the start of the ARC study, we outlined rules for engagement, emphasizing the

significance of participants providing thoughtful responses to researcher prompts or each

other rather than merely liking a response or commenting with a few words. We com-
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menced the ARC study on the first Sunday of March 2024. The ARC study lasted for 10

weeks (including 15 activities) with a 2-week break to accommodate religious obligations

and the Islamic holiday of Eid. This break was scheduled as the study coincided with the

holy month of Ramadan, during which participants were fasting from dawn to sunset. Each

week, we shared Activity A on Sunday and Activity B on Wednesday 1. Our activities in-

clude surveys, scenario-based questions, reflection-based activities, and design activities 2.

Following the posting of each activity, we sent a reminder email approximately 24 hours

later, containing unique links to the corresponding Facebook posts referencing the activity.

Please see the supplementary materials for full details of each activity’s prompt. Partici-

pants received $5 compensation for each completed activity. However, given that on week

8, we canceled the second activity to give participants more time to complete Design Activ-

ity I, we offered every participant a bonus $5 for the canceled activity (See Table 5.2). With

a total of 15 activities, participants had the potential to earn up to $80 ($75 for completing

all 15 activities and $5 extra for the canceled activity) for full engagement in the study.

5.2.2 Recruitment and Onboarding

Recruitment of participants took place throughout February 2024. We began the recruit-

ment process by first contacting individuals who had previously participated in our earlier

studies. We also recruited through social media through Facebook groups, Slack channels,

Instagram stories, word of mouth, WhatsApp groups, and GroupMe groups. Individuals

who were interested in joining the study either responded to members of the research team

via e-mail or completed the short survey used in the social media call. The survey asked

1Except week 8 which only had one (1) activity [6A] and therefore participants had 1 week to complete
6A. On week 10, Activities 8A and 8B were posted together

2For detailed descriptions of our study activities, survey instruments, and screenshots of Facebook posts
of activities, please refer to the supplementary material
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Table 5.1: Participants demographics in the ARC Study. All participants identified as cis-
gender women.

PID Age Ethnicity
# of Completed

Activities (N=15)

P1 25 Black or African American 15 (100%)
P2 37 Asian 3 (20%)
P3 23 Asian 15 (100%)
P4 22 White/Caucasian 13 (86.7%)
P5 29 Asian 11 (73.3%)
P6 39 Asian 11 (73.3%)
P7 28 White/Caucasian 15 (100%)
P8 33 Black or African American 11 (73.3%)
P9 19 Black or African American 14 (93.3%)
P10 20 White/Caucasian, Asian 2 (13.3%)
P11 39 Asian 11 (73.3%)
P12 21 Black or African American 2 (13.3%)
P13 36 Multiracial∗ 15 (100%)
P14 25 Black or African American 13 (86.7%)

Note: ∗Multiracial participant identified as American Indian or Alaskan Native and Black or
African American.

participants for their names, e-mail addresses, if they already used Facebook, or, if they did

not, if they would be willing to create a Facebook profile for the study.

Each participant was then e-mailed the informed consent document and invited for an

onboarding Zoom video call where we discussed the study details and answered any ques-

tions they had. After the onboarding call, participants were asked to send a signed informed

consent form to the research team if they had not already done so. Those who signed the

informed consent document before the scheduled onboarding call were also added to the

Facebook group during the session. Upon enrolling participants, we began week 1 of the

ARC study. By the end of the onboarding period, 18 Participants agreed to enroll in the

study. Of the 18 enrolled, 14 of these participants (See Table 5.1) completed the study.
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5.2.3 Participants

Participants ranged in age from 19 to 39 years old (Mean age 27.7 years, std dev 7.1 years).

All but one participant was born into a Muslim family; one participant converted to Islam

later in life. All 14 participants tracked their menstrual cycles. In addition to tracking the

menstrual cycle, 35.7% (5 participants) reported that they monitored their fertility, while

28.6% (4 participants) tracked hormonal changes. 50% of participants were born in the

U.S., while a smaller percentage (22%) migrated to the U.S. An equal percentage (14%)

either have lived in the U.S. for the most part or fall under the ”Other” category. The others

include an International student studying in the U.S. and individuals born in Canada who

have lived in the U.S. for the last 4 years.

5.3 Weekly Activity Prompts

Our study was designed to be 16 activities over 8 weeks, where researchers posted activities

at the start of the week (Sunday) and mid-week (Wednesday) (Sample Facebook post, see

figure 5.3). However, given that the study intersected with religious obligations and reli-

gious holidays, participants voted to take a two-week pause through the study. Eventually

leading up to 10 weeks of study. Table 5.2 indicates a summary of activities posted through-

out the study. Activity types included survey, scenario-based questions, advice-columnist

role play, design activities, and circle diagram and app-prototype test.

5.3.1 Week 1

Activity 1A Ice Breakers: We asked participants to introduce themselves by sharing the

most recent religious-related social gathering they attended. We also encouraged them to

share any photos of this experience if they felt comfortable doing so.
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Table 5.2: Weekly Activities (N=15) for ARC Study

Wk Activity Type Activity Description
Engagement

(N=14)∗

1
[1A] Ice-breaker Introduction 13 (92.9%)
[1B] Survey Demographic Survey 14 (100%)

2
[2A] Scenario Menarche Experience [Religious] 13 (85.7%)
[2B] Scenario Menarche Experience [Health] 8 (57.1%)

3
[3A] Scenario Navigating long menstrual length [Religious] 10 (71.4%)
[3B] Scenario Navigating long menstrual length [Health] 9 (64.3%)

4
[4A] Question-Based Information/Knowledge Seeking 11 (78.6%)
[4B] Circle Diagram Information/Knowledge Seeking 8 (57.1%)

5–6
Break Ramadan & Eid Holidays –

7
[5A] Advice Columnist Migrant mother raising US-born children 11 (78.6%)
[5B] Advice Columnist US-born adult Muslim 10 (71.4%)

8
[6A] Design Activity I Letter From the Future 11 (78.6%)
[6B] Voting *Canceled to allow extra time for [6A]* –

9
[7A] Design Activity II Designing for Menarche 10 (71.4%)
[7B] Usability Testing App Prototype Test 10 (71.4%)

10
[8A] Reflection Project Wrap-up/Reflection 7 (50.0%)
[8B] Survey Debrief Survey 7 (50.0%)

Note: ∗Engagement refers to the number of participants (out of 14) who completed each activity.

Activity 1B Demographic Survey: We introduced the week’s second activity, which in-

volves completing a survey estimated to take approximately 20 minutes.

5.3.2 Week 2

Activity 2A Menarche Experience [Religious Perspective] We presented the following sce-

nario: ”Amal is a 12-year-old and has just recently experienced Menarche (first period).

[Imagine that Amal is your sister/daughter/niece/neighbor’s child. Please pick a relation,

choose what relationship you have with her]. Now based on what you know about Amal and

your chosen relationship with her: (1) How would you go about educating or supporting
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her to understand menstrual health from a religious perspective? (2) What resources would

you recommend to her to learn more about menstrual health from religious perspectives?

(3) What did you wish you knew when you were Amal’s age? Feel free to share your own

menarche stories, challenges, opportunities, and support”.

Activity 2B Menarche Experience [Health Perspective] We presented the following scenario:

”Amal is a 12-year-old and has just recently experienced Menarche (first period).[Imagine

that Amal is your sister/daughter/niece. Please pick a relation, choose what relationship

you have with her]. Now based on what you know about Amal and your chosen relation-

ship with her: (1) How would you go about educating or supporting her to understand the

menstrual health perspective? (2) What resources would you recommend to her to learn

more about menstrual health from a health perspective? (3) What did you wish you knew

when you were Amal’s age? Feel free to share your own menarche stories, challenges, op-

portunities, and support”.

5.3.3 Week 3

Activity 3A Navigating irregular menstrual health [Religious considerations] We presented

the following scenario: ”12-year-old Zara recently experienced her first period. A few

months later, she discovered that her period length was unusually longer than she had pre-

viously experienced. Her period is 14 days (about 2 weeks) this time around.[Imagine that

Zara is your sister/daughter/niece. Please pick a relation, choose what relationship you have

with her]. Now based on what you know about Zara and your chosen relationship with her:

(a) What are the religious guidelines and considerations you would recommend to Zara as

she navigates this new context of extended period duration? (b) What support may she

need for her religious well-being, practices, and spirituality? (c) How would you go about
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Figure 5.1: Example cycle diagram posted along with Activity 4B

helping her seek that support? (d) What are the opportunities, challenges, and gaps for sup-

port?”

Activity 3B Navigating irregular menstrual health [health considerations] We presented the

following scenario: ”14-year-old Sadia recently experienced her first period. A few months

later, she discovered that her period length was unusually longer than she had previously

experienced. Her period is 14 days (about 2 weeks) this time around. [Imagine that Sadia is

your sister/daughter/niece. Please pick a relation, choose what relationship you have with

her]. Now based on what you know about Sadia, and your chosen relationship with her, as

you respond to the question below feel free to share your own experiences (if any) of nav-

igating irregular menstrual length: (a) What health considerations would you recommend

to Sadia as she navigates this new context of extended period duration? (b) What health

support do you think she may need and how would you go about helping her get support?

(c) What are the opportunities, challenges, and gaps for support?”

5.3.4 Week 4

Activity 4A (Information/Knowledge Seeking on menstruation.) We asked participants to

share the types of religious information they sought regarding menstruation, providing the
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following examples to help them think (e.g., spotting and ghusl, how to perform ghusl).

Activity 4B: Religious Information/Knowledge Seeking [Circle Diagram Activity] We asked

participants to share whom they reach out to when they encounter religious concerns or

questions about menstruation. We encouraged them to complete a cycle diagram based on

whom they reach out to, moving from the inner to the outer circles (with the outer circles

representing the most distant relationships). Additionally, we asked participants to place in-

dividuals they prefer not to talk to outside the circle and to answer the following questions

• 1. Based on your circle diagram, elaborate on the relationship with the persons (if

you have specified a person above) on: (A) closer to self (B) farthest from self

• 2. Would this circle be different for Information seeking versus problem-solving?

5.3.5 Week 5 & Week 6

This week was a break to allow for the observance of the last few days of Ramadan and

the observance of Eid. During this time, participants were permitted and encouraged to

complete prior activities that they may have missed.

5.3.6 Week 7

Researchers created and posted advice columnists for Activity 5A and Activity 5B as fol-

lows (See 5.2a and 5.2b).]

Activity 5A [Advice Columnist]: Migrant mother living in the US & raising US Born Children

Activity 5B [Advice Columnist]: US Born Adult Muslim

5.3.7 Week 8

Activity 6A Design Activity I: Letter From the Future: Participants were instructed to imag-

ine a future (e.g., the year 2050) where advanced technologies, systems, or solutions exist
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(a) Activity A5A (b) Activity A5B

Figure 5.2: Prompts used for advice columnist activity during week 7
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Figure 5.3: Sample Facebook Post (Featuring Activity 6A). For more images of Facebook
posts corresponding to each activity, please see the supplementary materials.

to address any challenges faced in navigating the menstrual health journey as a Muslim

woman of faith. They are to write a letter from the year 2050 addressed to their current

selves in 2024. In this letter, participants were asked to address, but are not limited to,

the following points: (a) What they imagined futuristic technologies, systems or solutions

would look like to support your menstrual health from both Islamic and health perspectives?

(b) What they thought should be considered in the design of these futuristic technologies

(in (a) above)? Activity 6B Voting for Activity: This activity was removed to ensure that

participants had more time to complete A6A.
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5.3.8 Week 9

Activity 7A Design Activity II: Participants were instructed to undertake a three-part de-

sign task. Part A required them to choose one of two design directions for developing

technologies. Design Direction 1 focused on collaborative care that incorporates religious

beliefs, involving professionals such as doctors, healthcare providers, and religious schol-

ars working together to deliver the necessary care. Design Direction 2 emphasized the use

of virtual religious agents and scholars to support menstrual and overall health. In Part

B participants were asked to consider various form factors and determine which types of

technology would be most suitable for their chosen design direction. They were encour-

aged to think about options such as VR glasses, chatbots, smartwatches, implanted chips,

or combinations of these technologies, while also considering other possibilities beyond the

provided examples. Part C involved revisiting their selected design ideas through the lens

of specific factors, including privacy, ethical implications, trust, and Islamic values or con-

cepts (e.g., authenticity of information, Haya [modesty]). Participants were asked to specify

any changes they might make to their designs to accommodate these aspects effectively.

Activity 7B App Prototype Test: We posted a survey that featured links to multiple inter-

face designs and user flows of a prototype app. Upon completing each task, participants

answered follow-up questions included within the survey to provide their feedback.

5.3.9 Week 10

Activity 8A Project Wrap-up/Reflection: Participants were asked to respond to a series of

reflective questions, including what they learned about themselves through the process,

what aspects of the study went well for them, what aspects of the study did not go well, and

what improvements could be made to enhance future studies.
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Activity 8B Survey: We asked participants to complete a debrief

5.3.10 Analysis

Our dataset included survey data, activity responses, follow-up comments, and sketches.

We did descriptive analysis, averages, and survey summaries. However, our results were

mostly focused on the qualitative aspects of the non-survey-based prompts. The findings

section presented here focused on qualitative aspects of our analysis. Full descriptions on

survey summaries are listed in the appendix section. We analyzed the collected data using

the thematic analysis approach [210]. We adopted an inductive coding approach. The first

two authors divided the data from different activities into two halves for open coding. For

one-half of the data, the first author served as the primary coder, while the second author

acted as the secondary coder; for the other half of the data, their roles were reversed. They

met weekly to discuss, iterate, and refine the initial codes. The third author re-coded the

design-based activities (Activities 8A and 9A). All survey-based activities (Activities 1B,

9B, and 10B) were analyzed by the fourth author and subsequently reviewed by the first and

second authors.I and the researchers on this work, used the open-source software Saturate

app 3 to facilitate collaborative qualitative analysis. We coded each of the non-survey ac-

tivities individually. After completion of the initial coding, the researchers conceptualized

themes by organizing similar codes into high-level categories. We combined themes from

all activities into one codebook. Initial themes were iteratively reviewed, revised, and re-

fined through several synchronous meetings within the research team. Our analysis revealed

themes related to participants’ practices, the tensions surrounding menstrual education, and

the strategies they use to navigate and reconcile menstruation within the religious context.

3http://www.saturateapp.com/
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5.4 Results

The first finding begins by uncovering how female figures within the family (i.e., moth-

ers, elder sisters, aunts, and grandmothers) use Islamic teachings to support young girls in

their menarche transition. Next, I detail participants’ approaches toward accommodating

menstruation and religious practices into their daily lives. Finally, I present participants’

envisioned design ideas to support their menstrual experience. Table 2.1 provides descrip-

tions or meanings of various religious terminologies used throughout this paper. To set the

context of the subsequent sections ( 5.4.2 and 5.4.3), I present reflective experiences of how

our Muslim women participants prepared for menarche 5.4.1). This context is important in

shaping the understanding of the broader menstruation experiences in adulthood (section

5.4.2) and informing supportive design solutions (section 5.4.3). Through advice colum-

nist reflective activities from week 5 (Activity 5A), participants shared memories of their

menarche preparation, revealing key themes that shaped their later experiences of menstru-

ation in adulthood.

5.4.1 Experiences of Preparing for Menarche

Participants highlighted that early education about menarche through the lens of religious

beliefs, values, and rulings was crucial in preparing them for the transition to adulthood.

They discussed three approaches to facilitate religiously guided menarche education within

the family context: (1) creating a welcoming environment for open discussion within the

family, (2) illustrating contrasting experiences between Muslims and non-Muslims, and (3)

sharing stories from Islamic history. While sharing their menarche experiences participants

also reflected on tensions around menarche education. They shared how social constructs,

such as gender norms, taboo topics, and cross-cultural perspectives, affect the framing and
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delivery of menarche education within religious perspectives. The findings presented in this

section are from the analysis of Activity 5A.

Early Menarche Education within Religious Perspectives: Participants discussed hav-

ing menarche education from religious perspectives at an early stage. They highlighted

that mothers and other female figures, such as elder sisters, aunts, and grandmothers, tra-

ditionally were responsible for preparing and educating young girls for menarche. These

women played a crucial role in conveying menarche information within religious contexts.

For instance, P3 talked about discussing menstruation at a young age to ensure a better

understanding of both the menstrual experience and appropriate Islamic etiquette in order

to make an informed decision. She also emphasized the roles a mother can play in pro-

viding the necessary information to empower daughters to make informed decisions about

menstruation:

“I learned about menstruation before I started menstruating myself. I think

daughters are mature and you can have these discussions with them when

they are young (but still old enough to understand), teach daughters about

menstruation- what it is and the appropriate Islamic etiquette. [...] Mothers

need to give them the information they need to make an informed decision that

is best for them.” -P3 (Activity 5A)

Participants emphasized the importance of creating a welcoming environment where moth-

ers and daughters can freely express themselves and engage in meaningful conversations

to foster discussions about menstruation that are both informative and aligned with Islamic

values. For instance, P14 emphasized engaging in conversations to foster a deeper under-

standing and create a long-lasting impact, rather than approaching this religious education
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through a set of directives:

“I advise (mothers) to refrain from turning the discussion into a series of com-

mands. So, instead of saying “you have to do this” or “you have to do that

because Islam says so”, she (mother) should approach the topic as “did you

know that...” or “what do you think about this Islamic ruling about....”. I be-

lieve this will help foster deep and engaging conversation between the parent

and children in a way that will stick with everyone.” -P14 (Activity 5A)

In addition, participants discussed navigating menarche conversations by presenting

how contrasting experiences of non-Muslim women could provide valuable insights and

understanding into how Islamic values uniquely address menstruation. This comparison

could foster the installation and reinforcement of Islamic values by highlighting distinct

practices and encouraging the respectful adoption of religious values in the context of men-

struation. For instance, P7 shared that her mother taught her about Islamic values around

menstruation through a ’us vs. them’ comparison, which emphasizes what she should do

as a Muslim compared to what non-Muslims might do in similar situations. She also ex-

pressed her desire to adopt a similar parenting style with her daughters to help establish and

reinforce their identity within a religious context.

“I was born and raised in North America with a set of parents who were born

and raised in the Middle East. [...] when I become a mother, [...] I would start

telling them [my daughters] about the mercy that Allah has bestowed upon

women religiously and how to perform ghusl (purification after menstruation).

[...] and tell them what I do vs what they [non-Muslims] do. This is something

my mom taught me at a young age- “us vs them”. [...] Establishing this at a

young age makes it easier to have this kind of conversation.” -P7 (Activity 5A)
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Additionally, participants highlighted how historical Islamic stories (’Seerah’) that have

been preserved through the years could help navigate the discussions about menarche through

an Islamic lens. For instance, P14 discussed how informative YouTube or TikTok videos

featuring Islamic stories about historical female figures, such as the Wife of Prophet Mo-

hammad, could be valuable tools for shaping perspectives on women’s health at an early

age:

“Islam has so many Seerah. One of the best ways to teach children about

concepts and rulings in Islam is through these stories and Seerah. I know there

aren’t many regarding women’s health, but there are some about Aisha (the

wife of Prophet Mohammad), so she can be a role model. [...] Many kids

nowadays enjoy funny videos on YouTube or TikTok [...] so maybe finding a

video (an informative video on Prominent Muslim Women in History) to discuss

the implications of the video and what it means for the daughters’ womanhood

and religion could be beneficial.”-P14 (Activity 5A)

Tensions Around Menarche Education Participants discussed encountering challenges

and tensions around menarche education when it intersected with religious beliefs and val-

ues. They shared that social constructs, such as gender norms and taboo topics, affect how

menstruation is taught, understood, and experienced in the religious context. They also ex-

pressed that menstruation is often considered to be private matters, dictated by gender roles

and expectations, and not to be discussed openly with male family members. For instance,

P7 shared how the taboo surrounding menstruation led to a lack of proper education and

prevented her from discussing the subject openly with her father who was otherwise her

closet confidant:

“Since it (menses) was a taboo topic I was not properly introduced to the sci-
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ence behind menses. [...] This is a delicate topic and it becomes harder to open

up. I was not allowed to discuss it with my father, even though I told him most

of my life (he is my best friend) but it is taboo to talk about it” -P7 (Activity

5A)

In addition, participants shared that early menarche education within the religious con-

text often became challenging due to the differing perspectives between Western and Is-

lamic values. For instance, P14 expressed concerns that her daughters might adopt Western

values around contraception and abortion through exposure to these views at school and on

the Internet:

“I come from an African background. [...] I anticipate more clashes around

contraception, birth control, and abortion because these are hot topics for

women in the modern Western world. They (’referring to women in the modern

Western world) advocate for things that are not completely aligned with Islamic

views [...] My daughters are likely going to pick up Western values from school

and the internet.” -P14

Additionally, participants shared that menarche education often became challenging due

to the differing perspectives between Western and Islamic views. They emphasized using

the native language as a medium to preserve and reinforce the Islamic perspectives. For

instance, P4 shared that Muslim families living in the US often deliberately resisted con-

forming to Western values by enforcing their native language as a means of communication

in the homes to preserve religious values:

“I know so many girls who were born here (in the USA) and some whose moms

were raised here who speak fluent Arabic. Their (Islamic) ideologies are not
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influenced by the West at all. One thing I noticed about this is that their par-

ents didn’t conform to society. They did this by instilling practices of cultural

preservation and Islamic education. The simplest thing is by only speaking

Arabic, or in non-Arab cases, their mother tongue at home.” -P4 (Activity 5A)

Another participant, P14, shared that having early conversations about Islamic values,

such as modesty and wearing the hijab, could help navigate potential clashes between West-

ern and religious perspectives:

“It’s up to the mom to facilitate the discussions early and become a voice of

reason who challenges these (conflicting) values. [...] I think it’s safer to give

them (daughters) the initial knowledge (when they’re ready) and help them un-

derstand that it doesn’t align with their religion. [...] any desire to follow the

Western norms can be avoided with a further conversation about modesty and

hijab and protecting one of the biggest assets that a woman has [...]The daugh-

ters are developing their moral conscience and deciding what they believe and

who they are at the ages they are at, so it’s much more important for the mom to

have these constant conversations to ensure that whatever culture the daugh-

ters adopt, isn’t harmful to their wellbeing or their religious practice.” -P14

(Activity 5A)

In summary, this section presents the influence of religion education in preparing for menar-

che. Participants discussed ways for early menarche education to help individuals prepare

for their menarche transition. They highlighted the tensions around menarche education in

religious contexts.
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5.4.2 Navigating Religious Menstrual Education

Following preparation for menarche, participants highlighted the menstrual experience and

incorporated it into everyday routines. Reflecting on the complexities of managing men-

struation within a religious context, participants highlighted the importance of cultivating a

strong religious foundation through comprehensive education and fostering a support net-

work. The findings presented in this section are from the analysis of activities 4A, 4B, and

5B

Self-learning, Curating, and Refining Knowledge Though our participants attributed a

strong early Islamic education as a key factor that enabled them to prepare and better man-

age their monthly cycle, they also noted that their early education was not comprehensive

and often lacked context and depth, leaving them with unanswered questions. They often

sought a comprehensive picture and recognized the importance of considering various fac-

tors influencing the meaning and significance of Islamic practices and rulings. For instance,

P14 shared her struggle in fully grasping the details and nuances of religious guidelines re-

lated to menstruation, which she received from her mother during her younger years:

“What she (mother) told me wasn’t sufficient for 2 reasons. The first is that I

didn’t understand why everything was necessary. All I was told is that I’m not

clean, I’m impure, so that’s why I had to do everything she told me to. [...] The

other reason I felt [...] there were other questions that came up over time that

weren’t properly answered. For instance, what constitutes a period? Even to

this day, I still struggle to know when my period officially (Islamically) ends.

Everywhere I go, I’m told that it ends when there is no longer a tinge of color

or after a certain amount of days. So, I do my best to follow that general rule.”
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-P14 (Activity 4A)

Participants discussed the importance of self-learning as they curated and refined their

understanding of the rationale behind religious practices, aiming to feel more connected to

their religion while respecting their menstrual cycle. Participants often relied on various on-

line resources, i.e., Google searches, YouTube videos, Islamic forums, online courses, etc.,

to seek religious information. For instance, P1 mentioned using online forums and Google

searches to look for Quran verses, Hadiths (Islamic traditions from the Prophet Moham-

mad), and their Islamic interpretations for self-learning and curating religious knowledge

about female hygiene:

“I was not taught a lot about (religious) rulings on feminine hygiene. [...]

A lot of my knowledge is from Google searches. If I wanted information on

ghusl, I would use the step-by-step instructions given on IslamQA or WikiHow.

[...] In a Google search, I’m specifically looking to see for any Hadiths or

Quran verses that are easily accessible. [...] they come directly from Allah

and the Prophet, and (search results) have credible sources attached so I’d feel

comfortable following through on that information.” -P1 (Activity 4A, 4B)

Another participant, P11 talked about taking online courses to build and refine her under-

standing of religious guidelines for various aspects and scenarios of mensuration:

“I took a course from Mizan Institute 4 that solely focuses on the worship rules

around menstruation. They went over various case scenarios that deal with

menstruation. This is the course I took. I ended up watching it a couple of

times so that I could understand the material. [..] They also provide access

4Mizan Institute: A platform that offers Islamic education to Western Muslims through a simple and
accessible manner such as courses and modules. https://fiqh.mizaninstitute.org/
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to female scholars by appointment (I like the fact that I can pay them for their

time and expertise).” -P11 (Activity 4B)

A few participants discussed integrating medical professionals’ perspectives and opin-

ions while making informed decisions and adhering to religious guidelines. For instance,

P3 mentioned consulting her gynecologist to determine what counts as a period due to her

irregular cycle from polycystic ovary syndrome (PCOS) and then following Islamic guide-

lines based on that advice.

“I grew up attending the masjid after-school program for nine years. In that, I

learned about menstruation, what it is, and what it means in Islam. I learned

about the rules, questions I had regarding spotting and ghusl (purification after

menstruation), and how to perform ghusl. I do not seek (new) religious infor-

mation about menstruation in this part of my life. [..] My period is irregular

because I have PolyCystic Ovarian Syndrome (PCOS). I ask my gynecologist

what is considered a period for spotting, etc., in my cycle. And then I follow

the Islamic guidelines based on what is a period versus not a period.” -P3

(Activity 4A)

Forming a Network of Support

Participants talked about building a strong support network of other Muslim women

with whom they can share their experiences, ask questions, and seek advice about menstru-

ation and related religious guidelines. This support system helped them feel more comfort-

able discussing menstruation, navigating challenges, and addressing concerns within the

framework of Islamic rulings while fostering a sense of solidarity. For instance, P8 shared

that being part of an online support network, Rabata Islamic Center 5, helped her adopt
5Rabata Islamic Center: An organization that supports the growth of Muslim women as scholars, commu-

nity leaders, and cultural change agents. https://www.rabata.org/
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Figure 5.4: An illustration of participants’ social support network. Here, (a) P1, (b) P7,
and (c) P14 drew their social support network as a series of concentric circles, placing
themselves at the center and positioning people or online sources at varying distances based
on their comfort level with seeking and receiving informational and emotional support.

a more positive approach toward menstruation and celebrating femininity by emphasizing

how women are valued and cherished in Islam through narratives of Muslim women from

both the past (Islamic history)

“I am part of Rabata Islamic Center, an online platform that empowers Muslim

women to learn about their deen (religion) and encourages women scholarship

with the various classes, lectures, [...] The more you learn about Islam, the

more you will be proud of the status that women hold in Islam.” -P8 (Activity

5B)

Participants’ support network consisted of both online and offline support sources, such

as peers, female family members, halaqa groups 6, Islamic scholars, and online communities

(Fig. 5.4). For instance, P14 shared that she relied on her primary support sources, i.e.,

Google, and her closest Muslim friends for informational, emotional, and spiritual support.

However, when seeking more in-depth and comprehensive guidance to better understand
6Gathering or study circle where individuals come together to learn, discuss, and reflect on religious

teachings, from their holy book (eg. the Quran) or other aspects of Islamic knowledge
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Islam, she turned to the broader online Muslim community:

“My go-to places/people to discuss religion first start with Google [...] and

my closest Muslim friends (Fig. 5.4c). Whenever I have a question, I Google

it to see what Islamic institutes online have to say. I also like to make dua

(supplication) and pray to Allah to guide my behavior, my research, and my

thoughts toward what is good and what is correct under the religion. Then, I

have about 2-3 knowledgeable Muslimah friends that I can contact and who

will answer my questions without judgment or at least guide me to those who

can answer. However, sometimes my friends don’t have the answer or Google

is showing me the ‘clear, cut, and dry’ response of the literal interpretation of

the Quran. In those cases, I reach out to the larger Muslimah community that

I am in or I go to the Subreddit Muslimah forums online and ask my question

sincerely in hopes that someone can expand upon the common knowledge to

include examples from their personal experiences. This step usually helps me

feel like I’m not alone in my journey of understanding Islam better and it also

clarifies my understanding of how to apply the religion to my own life.” -P14

(Activity 4B)

Although participants acknowledged the value of people who are well-studied or have

received formal Islamic education (e.g Islamic scholars) in offering in-depth, nuanced, and

accurate interpretations of complex issues to enhance their understanding and practice of

Islam, they often hesitated to discuss their menstruation experiences and concerns directly

with them, as the vast majority of Islamic scholars were male. For instance, P4 shared

that she asked her female friend to seek advice from the friend’s brother, who is an Islamic

scholar:
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“I don’t really feel comfortable at all asking a local Imam in person about

anything. It’s awkward as a woman since there’s no opportunity to do that, or

at least I haven’t looked/attempted to, to be honest. [..] One of my close friends

has a brother who studied at Madinah University and is very knowledgeable,

so I often ask her to ask him.” -P4 (Activity 4B)

While seeking social support participants preferred reaching out to those within their

network who understood their experiences and resonated with their ways of thinking. They

found comfort in seeking and receiving emotional and informational support from individ-

uals who shared similar experiences and perspectives to Islam. For instance, P7 shared that

after her marriage, she sought out Halaqa groups of newlyweds to gain information and

guidance on Islamic rulings relevant to married women. Additionally, she shared that she

preferred reaching out to Islamic scholars (Imam) based in the USA rather than those from

her home country, believing they could offer more accurate, context-specific advice due to

their better understanding of her environment and the people around her:

“What I seek these days (as a newlywed) is religious knowledge about spotting,

ghusul, and intimacy. I have been trying to seek a halaqa for newlyweds or

people who want to get married and would like to know all the information

regarding menses and marriage (Fig. 5.4b). [..] When it comes to the Imam, I

try to find a local imam or at least an imam in North America and not from the

Middle East (which my family does not always agree on this point). Having an

imam (a religious leader) who understands the nature of the environment and

the people we surround ourselves with here (in the USA) makes the religious

advice more accurate.” -P7 (Activity 4A)

In summary, this section discussed how participants navigate and manage menstruation
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within the religious context. Integrating religiously grounded menstrual experiences into

daily routines required a strong religious foundation, achieved through comprehensive ed-

ucation and supportive social networks.

5.4.3 Participants Generated Design Ideas For Holistic Menstruation Support

Participants described a variety of technological solutions that have the potential to sup-

port their menstrual experience while addressing their health and religious needs. Their

design concepts emphasized creating partnerships between medical providers and Islamic

scholars, building support within the Muslim women’s community, and promoting holistic

health. Participants envisioned design concepts that leverage technologies such as mobile

phone applications, portable virtual reality (VR) glasses, smartwatches, Artificial Intelli-

gence (AI), and other more futuristic technologies such as implanted microchips. The find-

ings presented in this section are from the analysis of activities 6A and 7A.

Collaboration Between Medical Professionals and Religious Scholars: As participants de-

scribed technologies that supported their menstrual health, they highlighted the importance

of ensuring it would be informed by medical knowledge, while respecting and aligning

with their religious beliefs and practices. With that goal in mind, they described the designs

of a mobile application that would bring together and support the collaboration between

medical providers and female religious scholars (Ustadha) to address both medical and

religious needs in menstrual health. This process and collaboration within a mobile appli-

cation are shown in Fig. 5.5. For instance, P14 discussed how the collaboration would

involve providers delivering medical care and information through private text messaging,

while a female religious scholar would offer religious guidance tailored to an individual’s

daily needs:

“A single doctor may not give the best advice based on our religious beliefs, but
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Figure 5.5: The diagram illustrates an information flow, conceptualized by participants, fea-
turing a menstruating Muslim woman (user), a medical professional, and a female Islamic
scholar, all connected via a mobile application. The user shares data and makes inquiries
through the app, receiving integrated medical and religious guidance resulting from the
collaborative team of the health provider and religious scholar.

they can collaborate with a female scholar (or other religiously knowledgeable

women) to give the best care that aligns with our beliefs and our specific health

needs. The form factors that I believe would be most suitable are in-app text

messages and smartwatches. [...] If something is wrong and it is affecting your

overall health, the doctor has baseline values to work off of and the religious

scholar can gain insight through questionnaires that you answer about what’s

going on in your daily life to determine the next steps.” -P14 (Activity 7A)

On the medical side, participants advocated for engaging with integrative medical providers

like lactation specialists and acupuncturists, to improve menstrual support as these types
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of providers offer broad perspectives and expertise [211]. Access to a diverse array of

providers and perspectives could help participants make informed decisions that balance

their religious and health needs. For instance, P6 shared how the variety of provider support

could address the holistic nature of menstrual health, aiding with more informed religious

decisions toward menstrual health:

“I would use this opportunity (collaboration) to pull in other supporting ser-

vices, such as lactation specialists, acupuncture, massage therapy, and other

healing options, as menstrual health is linked both physically and emotionally.

And when you have access to different providers, it makes it easier to make

religious decisions because you also have more information.” -P6 (Activity

7A)

On the religious side, participants highlighted the need for information from women schol-

ars to provide and validate information related to women’s health. P6 detailed the impor-

tance of including these Islamic scholars, particularly female scholars, who are knowledge-

able about contemporary health challenges, such as Polycystic Ovary Syndrome (PCOS) to

guide Muslim women in a way that is faithful to Islamic values, responsive to current health

issues, and supportive of their overall well-being:

“In terms of Islamic values, the most important thing for the future is to have

more women scholars who can go through and validate Hadith related to women’s

issues as well as who are familiar with modern society and the challenges that

arise from that, including new diagnoses, such as Endometriosis and PCOS”

-P6 (Activity 7A)

This collaboration between medical professionals and Islamic scholars within the design of

a mobile application addresses both health and religious needs when navigating menstrual
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Figure 5.6: This process shows how participants described using VR technology to connect
users with virtual, Muslim support groups and Islamic scholar-led classes, with notes and
information transferred to a mobile application.

health information and advice.

Fostering Community Support: Participants highlighted the importance of having a sup-

port system comprised of individuals who share similar experiences, religious beliefs, and

values. Consequently, they described ways to seek and receive support from a commu-

nity of Muslim women and scholars. They imagined this community as a resource for

sharing knowledge and providing guidance to younger Muslim girls, helping them better

understand their bodies from a religious perspective and facilitating connections for Mus-

lim women through technology. For instance, inspired by the Muslim social app Salams 7,

P9 talked about having a menstrual support group for religious advice on how to address

challenges with women’s health, such as menstrual spotting, PCOS, endometriosis, etc.:

“It can even have some sort of support group of (Muslim) sisters in different

parts of the world (like the Salams (an App) friends section) so people can

7Salams: https://www.salams.app/meet-Muslims
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attend spiritual events together, share experiences, or just form some sort of

menstruation community.” -P9 (Activity 6A)

However, some participants expressed concerns about the accuracy and validity of advice

and information received from support groups. For instance, P6 expressed her challenge of

navigating information from both expert and non-expert sources and expressed how tech-

nology can help with discussions primarily guided by experts like Islamic scholars:

“I would stay away from forums or groups- it’s time-consuming and not ev-

eryone is an expert because of their own experience...I would also like to see

things moving away from social media and more into the hands of experts. [...]

Chatting with a scholar online is also very helpful within the group that you

trust.” -P6 (Activity 7A)

Most participants generated design ideas that used technologies, such as generative AI

or VR, to connect individuals to a community of Muslim women, whether scholars or non-

scholars, similar to the example shown in (Fig. 5.6). For example, P14 generated several

design ideas that she felt could help women like her find support or answers to specific

health or religious questions: a recommendation system that would “follow” scholars or

communities on social media, an AI system she could query that is specifically related to

Islam and menstrual health, or VR technology to address challenges in openly discussing

female health and provide a supportive virtual community for knowledge sharing:

“Remember when you felt lonely because you couldn’t ask certain questions

about female health or feel connected to shared experiences in the Muslimah

community? Well, that’s over. VR goggles used to be expensive and inaccessi-

ble, [...] but everyone has it now (in the developed nations anyway). [...] It’s
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easier than ever to speak with like-minded practicing Muslimahs with a wealth

of knowledge and who can address concerns about menstruation.” -P14 (Ac-

tivity 6A)

However, emphasizing the role of experts, P14, shared that she was wary of using AI

technology when seeking suggestions or advice related to religious guidelines and rulings:

“You were able to hop on an AI chat, ask a brief question about things like ways

to boost iman (belief) during menstruation, and receive a complete answer from

a variety of trusted sources. AI is so advanced now that it feels like you’re

talking to another human. However, it’s difficult to evaluate if the responses

are truly valid interpretations of the Islamic faith or a mixture of beliefs and

voices of other non-secular people who talk to or teach the AI.” -P14 (Activity

6A)

While concerns were raised about the accuracy of advice, participants emphasized the

importance of a supportive, religious-based community for Muslim women to discuss health

and religious matters, discussing technologies like VR and AI as tools for spaces for expert-

led guidance. AI-Powered Tools for Holistic Health and Religious Guidance: Participants

expressed strong interest in AI-powered tools for holistic health tracking, particularly for

menstruation and religious practices. They discussed technologies such as smartwatches

and implantable chips to track their data and mobile apps to integrate health, religion, and

daily life management while highlighting how personalized AI-backed apps could incorpo-

rate factors like health, stress levels, economic and ethnic background, and religious beliefs

to offer tailored guidance for maintaining mental and physical well-being (Fig. 5.7). P4

expanded on this concept by generating a design of smartwatches or implantable chips that
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Figure 5.7: Participants discussed two data transfer processes to a mobile app: (1) health
data from a smartwatch and embedded chip is transmitted to the app to display health met-
rics and personal history; (2) scanning menstrual spotting on a pad transfers data to the app
to help determine appropriate prayer times.

track various health metrics to anticipate menstruation and provide timely religious guid-

ance:

“You now have a chip installed which monitors your BP, insulin, hydration,

and cramps, and it anticipates your period. It also identifies if you are lacking

vitamins. It uploads data to an app which tells you when you can and cannot

pray and has a virtual Ustadha that answers your questions via an AI bot.” -P4
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(Activity 6A)

Participants also generated ideas using AI tools that could assist in determining if they

were able to pray by analyzing their period spotting (Fig. 5.7). P9 suggested the possibility

of using image recognition technology for this purpose:

“I think some sort of app that you can submit a picture of what your spotting

looks like that can detect if you can pray (hopefully AI will be well advanced

by the time). Better technologies and remedies to help people with irregular

periods and side effects they experience.” -P9 (Activity 6A)

P14 echoed this sentiment, explaining how the app would give users a sense of security

by confirming religious observance guidelines:

“This app will literally become your friend because it will always have your

back and create some sense of security as if someone (or something in this

case) understands you very very well.”-P14 (Activity 6A)

While participants saw significant potential in AI-powered tools for managing health

and religious practices, they also expressed concerns about the drawbacks of such technol-

ogy. Participants highlighted the difficulty in determining whether AI-generated responses

align with valid interpretations of the Islamic faith. P14 expressed concerns about advanced

AI’s predictive capabilities, likening them to fortune telling. She believes that since fortune

telling is not permissible in Islam, AI’s ability to make future predictions is similarly im-

permissible.

“I wish AI didn’t develop its own sense of ’intelligence’ and still maintained

valid sources of knowledge, especially from female scholars regarding women’s
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health in Islam...Also, religiously speaking, the predictive analysis might come

a little too close to ‘fortune-telling,’ which in essence is frowned upon. So, I

would advise that the app uses only past experiences, scientific information,

and the user’s social and health data to determine potential future experiences

without using questionable outside sources or unreliable means.”-P14 (Activity

6A)

Overall, participants were interested in AI-powered tools for holistic health tracking

and religious guidance but stressed the importance of maintaining accuracy and alignment

with Islamic teachings and interpretations by using reliable sources and avoiding predictive

features that could conflict with religious principles.

5.5 Discussion

Our discussion section focuses on technology design promoting menarche education through

storytelling and unpacking the ecosystem of religious information.

5.5.1 Fostering Menarche Education

I observed that early conversations between female figures and young girls played a crucial

role in preparing young girls for the experience of menarche. Participants highlighted that

these discussions often relied on personal narratives or historical, and religious stories, and,

importantly, needed to take place in supportive environments that allowed young girls to

comfortably ask questions and engage in open conversations. Participants stated the im-

portance of preserving Islamic values by using their native language when having these

conversations and sharing personal narratives, further embedding cultural nuances, and re-

ligious teachings into the dialogue (section 5.4.1). The process of sharing these stories
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not only provided practical guidance but also reinforced a sense of identity and belonging

within the religious community. As researchers like Progga et.al [212] and Hammid et. al

[213] have pointed out, storytelling is one of the oldest forms of teaching and remains a

powerful tool for conveying information in a meaningful way. Storytelling allows for the

dissemination of complex and abstract concepts by making them more relatable and acces-

sible, particularly when employed for educational, social, and cultural messaging [213].

Technology presents a unique opportunity to enhance menarche education and the instilla-

tion of Islamic values through storytelling. When considering how to integrate storytelling

for menarche education, we can draw inspiration from the design approach discussed by

Michie et al. [214] in their creation of the digital storytelling platform, HerStoryTold. This

platform was developed to capture and share the narratives of women in Ireland who trav-

eled out of the country to receive an abortion, providing a space for their experiences to

be voiced and preserved. Similarly, we can design a platform that captures and dissemi-

nates historical and contemporary tales of Muslim women, focusing on Seerah stories and

the experiences of women within their communities. These stories could focus on positive

ways of addressing the initial experience of menarche and its disruptive effect on religious

practices, such as exemptions from certain religious worship, like praying and fasting, and

overall feelings of exclusion, as described by these researchers [14, 28]. Similarly, a digital

storytelling platform for young Muslim girls could be tailored to reflect the rich diversity of

religious experiences by allowing stories to be told in their native languages. By enabling

women to share their narratives in their native languages, the platform would not only pre-

serve the cultural and linguistic nuances embedded in these stories but also foster a deeper

connection with young girls as they prepare for menarche.

The preservation of Islamic values and stories through language is particularly significant
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as it carries with it the religious traditions and teachings that are often interwoven in these

stories. However, this design presents some challenges. Stories told in one language may

unintentionally exclude individuals who do not speak or understand that language. To ad-

dress this issue, it is crucial to incorporate multilingual support, enabling users to switch

between languages seamlessly and select the languages with which they are most comfort-

able. These stories can be accompanied by subtitles, translations, or interpretations, allow-

ing people from diverse backgrounds to appreciate their cultural heritage without feeling

excluded. Prior HCI research has provided relevant considerations for designing for mul-

tilingual support, and supporting ’code-mixing’ (or linguistic style of switching between

multiple languages) for multilingual users [215, 216, 217]. Additionally, incorporating uni-

versally recognized and culturally neutral visuals, such as icons and images, or providing

alternative representations that accommodate different cultural norms can also help bridge

this gap. Moreover, when telling historical tales about Islamic figures, it is crucial to main-

tain the Islamic value of ”Authenticity” meaning that the stories must be conveyed accu-

rately and faithfully, even when translated into different languages. Authentic storytelling is

vital in preserving the religious significance of these narratives, ensuring that they resonate

with audiences while remaining true to their origins.

5.5.2 Supporting The Religious Information Ecosystem

Participants seeking religiously aligned information on menstruation described following

a hierarchical structure in their search for guidance, typically starting with imams or reli-

gious scholars, then turning to peer networks, and finally online search engines like Google.

However, as individuals progress through this hierarchy, skepticism tends to rise, the pro-

cess becomes more private, and access becomes easier. Designing solutions to support this

information-seeking journey should consider these dynamics, aiming to improve access to
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trusted sources, reduce skepticism, and strengthen connections to religious experts.

Furthermore, participants emphasized the insights and opinions of scholars or individ-

uals with specialized knowledge of Islamic teachings and laws. These experts play an

essential role in facilitating participants’ self-learning, knowledge curation, and the refine-

ment of their understanding of menstruation from a religious lens. As illustrated in the

visual representation of our findings (see Fig 5.4), every participant included a religious

figure within their support network, underscoring the role of religious authority in navi-

gating menstrual health challenges. Additionally, as participants sought religiously aligned

and culturally congruent answers to their menstrual health questions through self-directed

learning and knowledge refinement, a potential design consideration could involve devel-

oping a social matching technology. Previous work, has explored technology for social

matching and collaboration [218, 219, 220, 221] in different contexts e.g., matching for

user-safety [221], context-aware social matching [220], and academic researcher match-

ing [218]. This technology would connect individuals with scholars, religious experts, or

even trusted friends whom they consider to be more knowledgeable or better suited to ad-

dress their specific informational or health-related needs. Social matching would be partic-

ularly valuable in contexts where Muslim women seek guidance that aligns with religious

beliefs. For instance, social matching could help women identify female Islamic scholars

or knowledgeable individuals, including friends within their support network, who not only

understand their social context—such as the unique challenges of living as a Muslim woman

in the West—but also share their fiqh (Islamic jurisprudence) perspective and other com-

monalities like age, language, and similar life experiences. Participants also highlighted

the importance of fostering collaboration between medical providers and Islamic scholars.

This collaborative approach would not only ensure that medical advice is culturally and

religiously aligned but also promote holistic health by integrating religious and community
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support. This collaborative approach to providing healthcare (as illustrated in Section 5.4.3

and Figure 5.5) would cater to the comprehensive needs of Muslim women, bridging the

gap between medical expertise and religious guidance.

While human experts are the primary source of religious information and guidance,

Large Language Models (LLM) can serve as a supplementary information source. Gen-

erative AI tools could offer foundational support in helping individuals during the initial

stages of menarche, learning the process of ghusl (ritual purification), or understanding

basic Islamic tenets surrounding menstruation. However, a few participants expressed con-

cerns about the accuracy of AI-generated religious responses, particularly when interpre-

tations could be blended with non-religious or secular perspectives (Section 5.4.3). It is

therefore necessary to incorporate design principles for “Appropriate Trust & Reliance,” as

described by Weisz et al. [222], particularly the use of friction to prevent over-reliance on

Generative AI. This friction helps users discern when to trust or question the AI system’s

outputs by encouraging skepticism about potential quality issues, inaccuracies, biases, and

under-representation. Design principles for trust and reliance are important in the context

of menstruation, where religious laws and guidance are often interpreted based on each

individual’s unique situation, as highlighted by Ibrahim et al. [14]. While AI can offer

support, it should serve as a supplementary tool rather than a primary source of religious

information. To support practicing individuals make religiously informed decisions about

their health care, HCI researchers and designers should consider designing socio-religious

technologies that incorporate access to and guidance from recognized religious scholars

alongside AI models’ suggestions or recommendations, maintaining a balanced reliance on

both AI and human expertise.
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5.6 Methodological Reflection

Conducting an onboarding call before integrating participants into the ARC study proved

invaluable in creating a comfortable environment where participants felt at ease sharing as-

pects of their lives beyond the scope of the study itself. While the Zoom call was designed to

facilitate enrolling participants into the study, the secondary effect of meeting the research

team face-to-face had additional benefits. Being able to see that members of the research

team were ”people like them” made it possible for them to feel comfortable sharing infor-

mation about their intimate health. Additionally, this openness led to participants feeling

comfortable sharing significant personal milestones that impacted their ability to complete

activities on time, such as the birth of a child, a pilgrimage trip, a new marriage, a move to

a new home, becoming an aunt, or even a participant who was struggling with the loss of a

loved one.

To our knowledge, this is the first study to employ the ARC method for researching faith-

based groups. The flexibility inherent in the ARC method allowed us to adapt our study

design in response to participants’ needs and external challenges. Initially, we planned for

the study to run for 8 weeks, but recognizing the impact of religious observances, we pro-

vided participants with a 2-week break to accommodate their schedules. In addition to the

post visibility challenges [223], we encountered difficulties related to Facebook’s algorithm,

which limited the visibility of our study activities within the private, closed group. Specifi-

cally, participants had to manually adjust the sorting feature to view the most recent posts,

as the default setting displayed posts with the most recent comments instead. To address this

issue, we created pinned posts that included unique URLs for each activity, ensuring easy

access to the most current content. 24 hours after posting a new activity, we sent an email to
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all participants containing the unique link to the activity. This email served two purposes: it

acted as a reminder for participants and provided a direct, convenient way to access the lat-

est activity. These strategies enabled us to maintain participant engagement and ensure the

continuity of the study despite the challenges encountered. To solicit participants’ feedback

on the study experience, we collected feedback from the participants once all of the study

activities were completed. From their feedback, they shared how participating in the study,

and engaging with other participants improved their knowledge about intimate health and

religious intersection. Participants also highlighted how engagement in the study offered

them the opportunity to share religious resources with each other, discuss their challenges,

and help bridge the existing gap in their knowledge on health and religious issues. Re-

garding feedback on the overall study design, participants had mixed reactions with some

appreciating the flexibility of online participation, while others suggested that pacing the

activity would have been preferred allowing for more time in between each posted activity.

The overall feedback was positive, and participants strongly appreciated the study’s design

and the emotional and intellectual benefits received from the activities.

5.7 Limitations

One limitation of our study is its skew toward participants who had Facebook accounts.

Although participants were required to have a Facebook account to participate, we did re-

ceive interest and enrollment from individuals who created accounts specifically to join our

study. It is unclear how our choice of platform specifically impacted the study however, it is

worth noting that our participants had varying levels of familiarity with the platform before

engaging in the study, and that the mix of experiences potentially impacted participation.

Another limitation of our investigation is that we did not directly engage with individuals
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transitioning from adolescence to womanhood, our work is retrospective. Moving forward,

we are interested in working with adolescents experiencing menarche to learn more about

their experiences while they are actively engaged in navigating the menarche experience.

5.8 Conclusion

We conducted a 10-week ARC study where 14 menstruating observant cisgender Muslim

women engaged with up to 15 different activities to explore their experiences of menar-

che and menstruation. We uncover how Muslim girls are prepared for the experience of

menarche through early education from religious perspectives. We also reveal tensions

that arise from religious education about menarche. In addition to early religious educa-

tion about menstruation, Muslim women actively seek out and refine their knowledge of

menstruation often forming support networks. Additionally, we present our participants’

design ideas that illustrate how they envision socio-religious technologies supporting their

menstruation experience within the context of their religion. Building on our findings, we

discuss how socio-religious technology can help Muslim women’s experiences of menstru-

ation by fostering menarche education and supporting the religious information ecosystem.

We envision that HCI researchers and designers could further explore these implications in

designing technologies to support practicing menstruating Muslims.

5.9 Summary of Contributions

Our study uncovers how Muslim girls are prepared for the menarche experience and how

Muslim women integrate menstruation as part of their lives by creating and refining their

knowledge of the menstruation experience in Islam. Our research makes the following

contributions to the HCI literature: To offer insights into how to design solutions that can
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better align with Muslim women’s menarche and menstrual experiences, we first highlight

the foundational understanding from experienced menstruating muslim women of how reli-

gious teachings, family dynamics, and early education influence Muslim girls’ preparation

for menarche and how Muslim women navigate their complex menstrual experiences within

religious guidelines. Secondly, we present participants’ design concepts that address the

religious and health needs of Muslim women, emphasizing collaboration between medi-

cal professionals and Islamic scholars, fostering community support, and developing AI-

powered tools for holistic health and religious guidance. Finally, we discuss ways in which

technology can be leveraged to enhance menarche education and to foster an information

ecosystem that facilitates the integration of religious knowledge and health information for

navigating the complexities of menarche and menstruation.
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CHAPTER 6

Discussion and Future Work

The findings and discussions across the three core studies that comprise this dissertation

have collectively facilitated a deeper understanding of the various actors, influencing fac-

tors, and key stakeholders shaping the menstrual experiences of Muslim individuals. A

central theoretical contribution emerging from my work is the development of the Mus-

lim Menstruator Ecological Model, which serves as a valuable framework for analyzing

the lived menstrual experiences of Muslim women through both health-related and reli-

gious lenses. This model is informed by Bronfenbrenner’s ecological systems theory [224],

which conceptualizes individual development and health behaviors as products of dynamic

interactions within nested environmental systems—from proximal settings such as family

and community, to distal influences including cultural norms and institutional structures. In

constructing this model, I took into account the various stakeholders, actors, and factors in-

fluencing the Muslim menstrual experience, as identified in the preceding studies within this

dissertation. I also adapted Bronfenbrenner’s framework to reflect the unique intersections

of faith, health, and social context that shape the lives of Muslim menstruators.

The following subsections elaborate on these ecological layers, identifying both poten-

tial avenues for intervention and design considerations that attend to the complex, multidi-

mensional nature of menstrual health in religiously grounded contexts.
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6.1 The Muslim Menstruator Ecological Model

Figure 6.2 presents an Ecological Systems Theory (EST) framework applied to menstrual

health and tracking practices among menstruating Muslim populations. EST framework

provides both an appropriate lens and critical analysis of existing menstrual lived experi-

ence. First, EST highlights the bidirectional relationships between individuals, healthcare

providers, partners/spouses, peer networks, and family support structures, religious values

and stakeholders, while emphasizing how religious dictates and guidelines both influence

and are influenced by these interconnected relationships. Secondly, it acknowledges the

considerable efforts and negotiation challenges undertaken by Muslim menstruating in-

dividuals as they coordinate their health and wellness across both religious requirements

and health considerations. Third, I highlight how broader societal, cultural, and religious

contexts influencing lived menstrual experiences of Muslim women. Through this ecologi-

cal analysis, the interplay between menstrual health management, technological mediation,

health, and religious perspectives becomes more clearly articulated.

6.2 Micro-Level: Individual Menstrual Experience and Islamic Context

The micro-level is the foundational layer of Bronfenbrenner’s ecological model. At this

level, it includes the individual with their unique constellation of personal attributes and

experiences. This innermost system includes defining characteristics such as age, gen-

der, life experiences, cultural background, and religious identity—particularly whether one

is born into a Muslim family (born-muslim) or has embraced Islam later in life (some-

times called ”convert/revert” to Islam). Micro-level holds special significance when viewed

through an Islamic lens, as each person navigates their own distinctive spiritual journey.

The degree to which Islamic principles shape an individual’s life varies considerably based
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Figure 6.1: Bronfenbrenner’s Ecological Systems Theory (EST) Model [224]

on their religious commitment and practice. For instance, Islamic rulings regarding men-

struation—such as exemption from certain religious obligations during menstrual periods

may profoundly influence the daily routines of devout Muslim women, while having min-

imal impact on those who do not adhere to Islamic practices. Similarly, the socio-cultural

transitions that accompany menarche in Muslim contexts, including adopting the hijab and

navigating Islamic guidelines and exemptions—create significant milestones in the lives of

practicing Muslim teenagers. These transitions hold substantial meaning and impact for

those who actively embrace Islamic practices, yet carry considerably less significance for

individuals whose daily lives do not incorporate Islamic observance.

The micro-level also includes biological dimensions. These include physiological ex-

periences such as menstrual symptoms (headaches, abdominal cramps, mood changes), the

intensity of menstrual pain, cycle duration and regularity, and hormonal fluctuations. These
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Figure 6.2: Bronfenbrenner’s Ecological Systems Theory (EST) Model Applied To Muslim
Menstruation

biological factors interact with spiritual and cultural dimensions to shape how individu-

als experience and manage their menstrual cycles. At this level, individuals develop their

own distinct attitudes and beliefs about menstruation, as well as varying degrees of self-

efficacy regarding menstrual management. This intricate interplay between physical expe-

riences, personal beliefs, and management capabilities influences how menstruation affects

daily functioning across various domains of life. The impact may manifest in work perfor-

mance, school attendance, social interactions, and overall quality of life. For some, severe

symptoms might necessitate accommodations in educational or professional settings, while

others may experience minimal disruption to their routines. Through this nuanced under-

standing of the micro-level, we can appreciate how biological realities, religious practice,

and personal identity converge to create highly individualized experiences of menstruation
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within Islamic contexts.

Micro-Level Design Considerations: At the micro level, personal health informatics tools

can assist in managing and tracking biological experiences such as headaches, abdominal

pain, and cramps. A culturally responsive personal health informatics tool would first col-

lect key identifiers, such as religious affiliation, or offer users the option to opt into or out

of features that align with or conflict with their religious beliefs. This approach allows for

more personalized and supportive experiences. This identifier functions similarly to how

menstrual tracking and health apps currently collect information such as age during initial

sign-up.

By incorporating such micro-level design considerations, these tools could have a long-

term impact. For instance, integrating identifiers like age and religious affiliation could

enable the adoption of an educational framework that incorporates essential aspects of re-

ligious well-being. Interventions supporting menarche could take an educational approach,

helping young girls understand the expectations that become relevant as they enter ado-

lescence. Additionally, for women who convert to Islam later in life or begin practicing

at a later stage, these micro-level interventions could provide tailored educational content

to help them catch up with religious guidelines on menstruation—knowledge that is often

introduced during teenage years.

6.3 Meso-Level: Interpersonal Relationships & Support Systems For Menstrual Ex-

periences

In the meso-level of Bronfenbrenner’s ecological model, we observe the critical support

structures and interpersonal interactions that shape the individual’s experience. This level

highlights the connections between various microsystems in which the individual actively
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participates. Family relationships form a central component of this level, particularly the

influential role of female mentors such as mothers, aunts, and older sisters. These relation-

ships serve as primary channels for menstrual education, where knowledge transfer occurs

through both formal instruction and informal storytelling (Chapter 5). Female family mem-

bers transmit not only practical information about menstrual management but also convey

religious perspectives on menstruation in Islamic contexts, helping younger generations

understand both the biological and religious dimensions of menstruation.

Parent-child interactions represent another significant aspect of the meso-level. Moth-

ers often engage in collaborative menstrual tracking with their daughters, supporting them

in developing personal religious practices while navigating menstrual cycles (as seen in

Chapter 4). This joint tracking activity facilitates adherence to religious obligations while

fostering open communication about menstruation. Additionally, even as children mature

into teenagers and young adults, many continue to seek guidance, and emotional support

from parents regarding menstrual concerns, demonstrating the enduring influence of these

relationships.

Peer interactions add another dimension to the meso-level. Within Muslim communi-

ties, young women may share experiences and knowledge about managing menstruation

within religious frameworks. These peer relationships can provide validation, normalize

experiences, and offer practical advice that complements parental guidance. The nature

of peer support varies significantly across contexts. Some Muslim women actively seek

out trusted social circles composed of like-minded faith -based individuals who share their

religious values (as described in Chapter 5, Section 5.5.2). These self-selected support net-

works create safe spaces where women can discuss intimate health concerns while main-

taining religious principles of modesty and appropriate conversation.

Digital platforms, particularly menstrual tracking apps with social forums, introduce
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additional complexity to peer interactions. Within these spaces, Muslim women often face

challenging value negotiations—balancing the desire for educational information against

religious guidelines regarding modesty in conversation. The anonymous nature of many

digital forums can both facilitate more open discussions and create tensions with Islamic

etiquette. These online communities frequently include conversations about intimate topics

such as sexual partners and sexual activities—discussions that may conflict with Islamic

guidelines for appropriate conversation. The anonymous interactions with strangers in dig-

ital spaces can sometimes contradict religious principles regarding modesty and appropri-

ate discourse, forcing Muslim women to carefully navigate these platforms and selectively

engage with content that aligns with their religious values while avoiding aspects that con-

tradict Islamic guidance.

The meso-level also reveals how religious exemptions during menstruation influence so-

cial planning and interactions. Some Muslim women strategically schedule social activities

with non-Muslim friends during their menstrual periods, taking advantage of temporary

exemptions from prayer obligations to participate more freely in events without concerns

about missing prayer times. This demonstrates how religious practices at the micro-level

interact with social relationships at the meso-level to shape behavioral patterns. Family

dynamics significantly influence the quality of menstrual education and communication.

In some families, open discussions create supportive environments where menstruation is

treated as a natural process deserving of respect and accommodation. In contrast, other

family systems may perpetuate stigma and silence around menstruation, limiting access to

information and emotional support. These contrasting approaches within the meso-level

can profoundly impact how individuals conceptualize and manage their menstrual experi-

ences.
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Meso-Level Design Considerations: Many of the design principles and concepts discussed

in Chapter 5, particularly those related to supporting information-seeking ecosystems on

menstruation, align with this level. However, enhancing personal health informatics sys-

tems for information-seeking requires incorporating the values emphasized by participants

in Chapters 3 and 4. These key values include reflection, modesty, privacy, authentic-

ity, and adherence to different schools of thought (or fiqh rulings). Additionally, this level

presents opportunities to design effective tracking features for menstruation. For instance,

long-term tracking support could assist women in managing missed fasts due to menstrua-

tion, extending to those missed due to pregnancy as well. Moreover, collaborative tracking

features—such as mother-child dyads, peer tracking, and partner support—could enhance

usability and foster a more supportive experience. Another important design considera-

tion is reducing stigma, particularly for Muslim individuals who may still face societal or

cultural taboos surrounding menstruation.

6.4 Exo-Level: Navigating Institutional, Social, and Technological Spaces

The exo-layer of Bronfenbrenner’s ecological model revolves around the broader institu-

tional, social, and technological environments that significantly impact menstruating Mus-

lims, even when individuals do not directly participate in their development. This layer

reveals critical gaps in how existing structures accommodate the intersection of menstru-

ation and religious practices. Healthcare systems frequently operate with limited aware-

ness of how religious observance intertwines with menstrual health. Medical protocols and

health education rarely acknowledge the religious implications of menstrual cycle varia-

tions, creating a disconnect for practicing Muslims. This oversight becomes particularly

significant for individuals experiencing extended menstrual bleeding, where determining
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when bleeding transitions from menstruation (which exempts from religious obligations) to

non-menstrual bleeding (which requires resumption of religious practices) becomes criti-

cally important for religious adherence. Workplace and educational institutions similarly

demonstrate limited accommodation for the dual considerations of menstruation and reli-

gious practice. Muslim athletes, for instance, navigate complex challenges when managing

both the physical demands of sports and religious obligations affected by menstruation.

Training schedules, competition calendars, and facility designs rarely account for these in-

tersecting needs, placing additional burden on individuals to develop personal adaptation

strategies.

As highlighted in previous chapters 3, 4 and 5, the technological challenges presents

perhaps the most evident gap. Menstrual tracking applications, despite their growing so-

phistication, typically fail to integrate religious dimensions of menstrual management. These

apps often provide comprehensive health guidance—recommending appropriate foods, rest

practices, and physical care during menstruation—yet neglect spiritual wellbeing consid-

erations. They rarely offer functionality to track religiously significant events affected by

menstruation, such as missed fasting days requiring makeup, temporary prayer exemptions,

or guidance for maintaining spiritual connection during periods of exemption from for-

mal worship. Furthermore, these technological solutions typically lack integration with

culturally informed religious experts. From an Islamic perspective, holistic wellness in-

cludes both physical and spiritual dimensions, requiring guidance from knowledgeable re-

ligious authorities who understand the nuanced interplay between menstrual health and re-

ligious practice. The absence of this integrated approach leaves many menstruating Muslim

women without technological support for a significant aspect of their menstrual experience.

This technological gap extends beyond Islamic communities to other faith traditions where

menstruation may impact religious participation. Developing more inclusive technological
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solutions with religion-specific customization options and access to appropriate religious

expertise could better serve diverse communities experiencing similar challenges at the in-

tersection of menstruation and spiritual practice.

Exo-Level Design Considerations: At this level, we explore how to support menstruat-

ing Muslims within broader institutional, social, and technological spheres. For instance,

institutions and social frameworks could consider the unique needs of menstruating Mus-

lim athletes, ensuring that support systems accommodate their religious guidelines while

promoting inclusivity in sports and physical activities. Also, a holistic and collaborative

approach to menstrual health care could be integrated at this level, as recommended in

the design concepts presented in Chapter 5. This may involve fostering interdisciplinary

collaboration between healthcare providers, religious scholars, educators, and technology

developers to create culturally responsive and faith-sensitive health informatics solutions

(Chapter 5).

6.5 Macro-Level: Broader Religious Values, Societal Influences and Values

At the macro-level of Bronfenbrenner’s ecological model, the broad religious, societal, and

cultural value fundamentally shape how menstruating individuals interact with technology.

This level includes overarching ideologies, belief systems, cultural norms, and religious

guidelines that influence not only personal behaviors but also the design of menstrual tech-

nologies and personal health systems. For Muslim individuals, values such as modesty,

privacy, and gendered interaction deeply affect Muslim women’s use of menstrual tracking

and health technologies. These religious principles influence which features on applications

are adopted or avoided, what information is sought or shared, and how technological inter-

actions align with spiritual commitments. This macro-level also highlights the influence of
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dominant cultural narratives surrounding menstruation. Societies that frame menstruation

through lenses of shame and concealment may design technology in ways that reinforce

secrecy, while others that recognize menstruation as a natural process might emphasize

openness and educational support. However, when Western medical perspectives prior-

itize fertility tracking and symptom management, they can unconsciously sideline other

perspectives such as spiritual dimensions that are integral to many religious communities

(For example, tracking to plan for religious pilgrimage as seen in Chapter 3). As a result,

technologies can struggle to meet the holistic needs of menstruating Muslim individuals.

Societal expectations surrounding gender roles and technology use further complicate the

landscape for religious women. Tools developed primarily by and for secular Western con-

texts may unintentionally exacerbate cultural gaps, particularly when they neglect religious

sensitivities or embed values at odds with Islamic principles.

Personal informatics tools often reflect these macro-level values, either facilitating in-

clusive engagement through culturally responsive designs or impeding it by assuming norms

incompatible with certain religious values. When technologies respect religious obser-

vance, address privacy concerns, and honor cultural contexts, they affirm and integrate

individuals’ identities and thus adopt what To et al. [157] refers to as ”designing for flourish-

ing”—looking at the attributes that make an individual or community unique as opportuni-

ties for amplifying their goals and identities through creative collaboration. Alternatively,

when these cultural and religious considerations that make individuals and communities

unique are disregarded, individuals may feel pressured to compromise core values or forgo

technological benefits entirely. By recognizing that even “neutral” design decisions, embed

certain values, are shaped by deeply rooted cultural and religious norms, developers can

create more inclusive menstrual health technologies that acknowledge and respect a diver-

sity of worldviews.
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Macro-Level Design Considerations: The macro level exerts significant influence on the

other levels, shaping the broader context in which personal health informatics solutions are

developed. As such, it is crucial for designers and researchers to understand the underlying

values at this level and how they operate, as this insight will inform the design of digital

health tools. Researchers [225, 147] emphasize the importance of value-sensitive design,

urging us to consider how macro-level values influence, constrain, or promote the solutions

we create. By integrating these values into the design process, we can ensure that digital

health systems are not only technically effective but also socially and culturally relevant.

6.6 Potential Future Work

Given my findings and discussions within Chapters 3, 4, and 5, I present two potential ar-

eas for future research for scholars conducting studies that build upon my work. The first

research direction builds on the design implications and considerations for menstrual tech-

nology presented throughout this dissertation. A logical next step would be developing and

field-testing a menstrual application incorporating these recommendations among Muslim

women to evaluate its effectiveness in supporting their health and wellness goals. This field

deployment should include prototype development with features specifically addressing re-

ligious considerations, longitudinal user studies with diverse groups of Muslim women, and

impact assessment measuring outcomes related to religious practice satisfaction and overall

wellbeing. Although designed primarily for Muslim women, investigating how other faith

communities with similar menstrual dictates might adopt this technology would prevent

”othering” while revealing insights about universal design elements and faith-specific re-

quirements. Establishing methodologies for continuously incorporating user feedback and

evolving religious interpretations would ensure the technology remains relevant.
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The second direction emerges from the mother-child dynamics revealed in Chapters 3

and 4. These chapters demonstrated how mothers strategically support their children in

fulfilling religious obligations through collaborative tracking and how maternal figures em-

ploy storytelling as a pedagogical approach to transmit religious teachings about menstru-

ation. These findings highlight unique opportunities for advancing family informatics re-

search within Muslim households. Future studies could explore the development of col-

laborative digital platforms that facilitate shared tracking between mothers and daughters,

storytelling/narrative educational tools that preserve religious teachings, privacy-conscious

family sharing systems, and technologies that support intergenerational religious knowl-

edge transfer. Critically, these knowledge transfer mechanisms must prioritize authenticity

and incorporate robust verification methods for validating transmitted information. This

emphasis on authenticity becomes particularly relevant in the contemporary AI era, where

tensions may emerge around information reliability—a concern of paramount importance

in Islamic knowledge transmission. Islamic traditions place significant value on establish-

ing credible chains of knowledge transfer (isnad), authenticating sources, and verifying

religious information before adoption or further dissemination. Longitudinal research ex-

amining how these mother-daughter knowledge practices evolve over time would provide

valuable insights into the dynamic nature of religious education within families, especially

as technological mediators increasingly influence traditional knowledge transfer pathways.

Such research could illuminate how families navigate the intersection of technological con-

venience and religious authenticity requirements across generations.
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CHAPTER 7

Conclusion

My dissertation addresses a critical gap in HCI research by examining the complex in-

terrelationship between menstruation, technology, and Islamic religious practice. Despite

the recent proliferation of menstrual research in HCI, the menstrual lived experiences of

faith-based individuals have remained largely unexplored, resulting in technological solu-

tions that fail to provide comprehensive support for those whose menstrual experiences

are simultaneously shaped by health considerations and religious commitments. Through

three methodologically rigorous exploratory studies, my dissertation research illuminates

the multifaceted nature of Muslim women’s menstrual experiences. The investigation yields

several significant findings: First, existing menstrual applications demonstrate fundamen-

tal limitations in accommodating religion-specific needs, creating barriers to technology

adoption and sustained engagement for Muslim women. Second, this muslim menstrua-

tors exhibits distinct tracking motivations that diverge from conventional assumptions in

menstrual technology design. Tracking to support religious adherence and to navigate wor-

ship exemptions emerges as a important motivation in addition to the health tracking mo-

tivations. Third, unique menstrual challenges manifest in religious contexts, particularly

during observances such as Ramadan, which require specialized technological support cur-

rently unavailable in mainstream applications. Fourth, menarche education and knowledge

acquisition follow distinct pathways within religious frameworks, with Muslim women de-

veloping sophisticated strategies to negotiate the delicate balance between health manage-

ment and religious observance throughout their menstrual journeys. Fifth, through partic-
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ipatory efforts, muslim menstruators have been able to envision ways in which technology

can better support and provide a more holistic and comprehensive health that is inclusive of

their religious beliefs and values.

By examining these nuances in depth, my research disrupts the tendency to ”other” re-

ligious menstruators and establishes a foundation for more personalized menstrual health

technology- and by extension, personal health technologies- that holistically address diverse

needs. The findings demonstrate how technological design that acknowledges religious di-

mensions of menstruation can enhance both user experience and health outcomes. Further-

more, my dissertation presents design considerations for developing inclusive and culturally

responsive menstrual technologies. It emphasizes the paramount importance of design-

ing while considering values that are important to individuals to foster adoption, eliminate

alienation and prevent abandonment of technologies. My research articulates how indi-

viduals/users’ value systems fundamentally shape their interaction with technologies and

specific features within those technologies. Also, my research further highlights opportu-

nities for enhancing menstrual health support through education by strategically leveraging

existing information-seeking networks while respecting the religious boundaries that indi-

viduals voluntarily maintain. This approach recognizes the agency of users while providing

enhanced technological support within their chosen value frameworks. In my discussion,

I presented my theoretical contribution—the ecological model of the Muslim menstrua-

tor—which examines the experiences and interactions involved in lived menstrual experi-

ences for Muslim women, considering both health and religious perspectives. Through the

different layers of the muslim menstruator ecological model, I offer opportunities for inter-

vention and design considerations that acknowledge the multidimensional nature of men-

strual health within religious contexts. Ultimately, my research advances both the empirical

understanding of menstrual experiences and the practical application of this knowledge in
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HCI, contributing to more inclusive, values-centric, and culturally sensitive technology de-

sign.
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CHAPTER 8

Reflection on My PhD Journey

8.1 How It All Began

My doctoral journey began with a clear focus on researching rare medical conditions, an

interest shaped by my previous work at Genentech’s Personalized Healthcare Informatics

division, where I contributed to the development of a product for individuals with rare

cancers. This direction aligned with my academic and professional background, includ-

ing a Master of Public Health from the University of California, Berkeley, and roles at

Massachusetts General Hospital and the health start-up ConnectMed South Africa. Collec-

tively, these experiences reinforced my commitment to pursuing a health-centered research

trajectory. However, shortly after visiting Indiana University in February 2020, the emer-

gence of the COVID-19 pandemic and the imposition of global lockdowns presented an

unexpected turning point. I was faced with a difficult decision: to begin the Ph.D. program

under highly uncertain conditions, to defer my enrollment, or to pursue an alternative path.

Ultimately, I chose to proceed. As a result, I began the program remotely from Nigeria dur-

ing the Fall 2020 semester, navigating the complexities of virtual coursework, substantial

time zone differences, and the broader challenges of adjusting to remote doctoral training

during a global health crisis.

Despite the initial challenges, the disruptions of the pandemic also prompted a deeper re-

flection on the types of health inequities I wanted to address through my research. While I

had initially intended to focus on rare conditions, I found myself increasingly drawn to is-

sues situated at the intersection of health, identity, and community—particularly those that
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remained understudied in mainstream health research. This shift was also informed by my

personal values as a community-engaged and faith-oriented individual, as well as a grow-

ing awareness of the cultural and religious dimensions that shape health experiences. This

evolving perspective led me to focus my dissertation on the menstrual health experiences of

Muslim women—an area that is both underrepresented in HCI research and situated at the

confluence of health, religion, and social norms.

8.2 Deciding on Research Trajectory

I did not initially anticipate that my research would focus on the intersection of religion and

health. Yet, in hindsight, the trajectory that led me to this area now feels both coherent and

deeply personal. Throughout my academic and professional journey, I have been drawn to

a broad range of interests, driven by intellectual curiosity, a willingness to take on complex

challenges, and a strong commitment to community service. As a person of faith, I have

long been motivated by a desire to give back to my community in meaningful ways. My

dissertation became an opportunity to integrate these values, serving both as a platform

to support the Muslim community and as a bridge between Muslim lived experiences and

broader research and design discourses.

This shift in research focus was further informed by my engagement with HCI liter-

ature in women’s health. A recurring theme in this body of work was the persistent un-

derrepresentation of cultural and religious diversity, particularly in relation to how health

technologies are designed and studied. These gaps underscored the need for more inclusive,

contextually grounded scholarship. Confronted with this oversight, I felt compelled to re-

spond—both by amplifying marginalized voices and by producing research that recognizes

and respects the multifaceted nature of identity in health-related experiences. In doing so,

158



I positioned my work at the intersection of HCI, health, technology and and faith-based

community engagement.

8.3 Challenges

The first two and a half years of my Ph.D. program were marked by considerable profes-

sional and logistical challenges, including repeated setbacks in securing academic publi-

cations, internship placements, and external research funding. One of the most persistent

obstacles I encountered was the difficulty of obtaining sufficient resources to ethically com-

pensate research participants—a principle I consider fundamental to conducting responsi-

ble and respectful research. In response, I sought alternative and creative funding avenues,

eventually becoming a faculty mentor through Indiana University’s Center of Excellence

for Women & Technology (CEWIT). In this role, I guided undergraduate emerging scholars

through a year-long research program, which also provided access to mentorship-related re-

search funds. While the mentorship experience was personally and intellectually rewarding,

the associated funding played a critical role in sustaining my research activities, including

participant compensation and other necessary expenses.

Navigating these early challenges would not have been possible without the steadfast

support of my mentors: Dr. Katie Siek, Dr. Jacob Abbott, and Dr. James Clawson—whose

guidance and encouragement were instrumental throughout my doctoral journey. Their

mentorship helped sustain my motivation through periods of uncertainty and rejection. This

perseverance eventually culminated in a breakthrough year at CHI 2024, where several of

my previously rejected submissions were accepted in a single cycle [14, 15, 226, 227, 228].

Additionally, I secured a research internship at Microsoft Research under the mentorship

of Dr. Mary Gray, who later extended a second internship opportunity. Together, these
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experiences reinforced an enduring lesson: rejections are not denials but often part of a

longer arc of growth, learning, and eventual success. One of the more subtle but ongoing

challenges I faced during this time was navigating the Ph.D. journey largely on my own

within the Healthcare Journeys Lab, where I was the sole doctoral student. This sense of

academic isolation led me to actively seek support from peers in the broader ProHealth

Lab community, where I found both intellectual companionship and emotional solidarity.

These connections were invaluable in helping me stay grounded and engaged during the

more solitary phases of the doctoral process. I am deeply grateful to my fellow ProHealth

Ph.D. colleagues for their camaraderie, support, and the meaningful memories we shared

throughout this journey.

8.4 Opportunities and Collaborations

To cultivate and sustain my broader research interests throughout my doctoral studies, I

actively sought collaborations with scholars both within and beyond Indiana University.

These interdisciplinary partnerships allowed me to diversify my research portfolio and con-

tribute to a range of scholarly publications. Notable outcomes from these collaborations

include work on gestational diabetes [226], methodological insights from conducting sys-

tematic reviews [229], and investigations into addressing fraudulent participants in research

studies [228, 230]. I was particularly fortunate to receive mentorship from Dr. Katie Siek,

whose support has been instrumental in shaping my academic development. Under her

guidance, I was invited to participate in the Computing Community Consortium (CCC)

workshops—unique opportunities that expanded my professional network, allowed me to

share my research with a wider audience, and deepened my understanding of how academic

scholarship can influence public policy. During my Ph.D. journey, I attended two CCC
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workshops: (1) Future of Pandemic Prevention and Response in September 2023 [231], and

(2) Supporting At-Risk Users through Responsible Computing in December 2024. These

engagements enriched my research perspective and reinforced my commitment to socially

impactful, community-centered work.

Beyond my doctoral training, I am eager to remain actively engaged in HCI and deeply

committed to amplifying the perspectives of underrepresented and traditionally marginal-

ized groups in HCI research and design conversations.
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8.5 Appendix

This section includes the study instruments used in each of the three studies presented in

Chapters 3, 4, and 5. For Chapter 3, I include the Qualtrics survey and the interview script

used in the menstrual tracking study. For Chapter 4, I provide sample Qualtrics surveys

used for the Daily Log (DL) and the Reflection Log (RL). For Chapter 5, I present the

weekly prompts used in the Asynchronous Remote Communities (ARC) study, along with

sample screenshots of Facebook posts shared during the study.
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8.5.1 Supplementary Materials For Chapter 3

Qualtrics Survey: Menstrual Tracking

1. As best as you can remember, how old were you when you first got your period?

2. Do you try to keep a record of when your period has happened?

• Yes

• No

• Sometimes

• I do not get my period anymore

3. Do you try to predict when your next period will be?

• Yes

• No

• Sometimes

• I don’t get my period anymore

4. How do you know when your next period will be?

5. What app do you use to keep track?

• App

• Calendar

• Paper System

• Memory / “I simply remember”

Tracking Behaviors

1. Why do you keep track of your period?
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2. Please describe your method for keeping track of your period.

Period Frequency & Regularity

1. Are you on birth control that impacts the regularity or duration of your cycle?

• Yes

• No

• Prefer not to disclose

2. How does your birth control impact your period?

3. On average, how long is your period cycle?

• <24 days

• 24–38 days

• >38 days

• I do not know

4. On average, how long does your period last?

• Less than 4.5 days

• 4.5–8 days

• 8–15 days

• Greater than 15 days

• I don’t know

5. Is there anything else notable about the frequency or regularity of your period?

Demographics

1. How old are you?
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2. What is your race? (Select all that apply)

• White

• Black or African American

• American Indian or Alaska Native

• Asian

• Native Hawaiian or Pacific Islander

• Other

3. What is your annual household income? (If living with roommates, personal income)

• Less than $25K

• $25–34.9K

• $35–49.9K

• $50–74.9K

• $75–99.9K

• $100–124.9K

• $125–149.9K

• Greater than $150K

4. What devices do you personally own?

5. What devices do you share with others?

• Smartphone

• Desktop / Laptop

• Tablet

• Other

6. Country of origin:
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7. What is your gender identification?

8. What religion do you identify with? (If none, write “None”)

9. Do you identify as:

• Practicing Muslim

• Non-practicing Muslim

• Other

10. Do you observe any aspect of the Muslim fast (e.g., Ramadan)?

• Yes

• Sometimes

• No

11. Current location (country):

12. Are you willing to be contacted for a one-hour interview over phone or Zoom?

• Yes

• Maybe

• No

13. Please provide your name, email address, or phone number:

8.5.2 Supplementary Materials For Chapter 4

DAILY LOG
Introduction Thank you for taking the time to complete this daily log. You will be required

to complete a daily log entry for 10 distinct days. Try to allow 1–2 days to pass between
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each entry. Please answer thoroughly; the log should take 8–15 minutes. You will be

compensated $5 per completed entry.

Q1. Please enter today’s date. (Format: March 23, 2023)

Q2. Please enter your name.

Q3. Enter the daily log number (e.g., “Day 1”, “Day 5”).

Ramadan/Fasting & Menstruation

Q4. Did you fast yesterday?

• Yes

• No

Q5. Did you track your fasting yesterday?

• Yes

• No

Q6. How did you track your fast?

Q7. Why did you not track your fast?

Q8. Were you on your period yesterday?

• Yes

• No

Q9. What were your reasons for abstaining from fasting yesterday?

Faith-related Goals

Q10. What faith-related goals did you track yesterday?
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Q11. How did you track these faith-related goals?

Q12. Did you complete your faith-related tracking goals yesterday?

• Yes

• No

Q13. What prevented you from completing your faith-related goal yesterday?

Q14. What challenges did you encounter in tracking your faith-related goals yesterday?

Health-related Goals

Q15. What health-related goals did you track yesterday?

Q16. How do you track the health-related goals you mentioned above?

Q17. Why do you track the health-related goals?

Q18. Did you complete your health-related tracking goals yesterday?

• Yes

• No

Q19. What prevented you from completing your health-related goal yesterday?

Q20. What challenges did you encounter in tracking your health-related goals yesterday?

Other Tracking Experience

Q21. What are your other tracking goals (unrelated to faith or health)?

Q22. Why are these goals important to you?
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Q23. Optional: Upload a photo of your tracking experience (journal, screenshot, app, etc.).

Do not upload data of others or shared family data.

REFLECTION LOG

Introduction There are two Reflection Logs:

• Complete the first after Daily Log 5.

• Complete the second after Daily Log 10.

Please answer with as much detail as possible. Allow 15–20 minutes to complete.

Q1. Enter today’s date:

Q2. Full name:

Q3. Is this your first or second reflection log?

• First Reflection Log

• Second Reflection Log

Tracking Motivations

Q4. Why do you track your faith-related goals?

Q5. Why do you track your health-related goals?

Q6. What is your overall motivation for tracking?

Apps & Tools

Q7. What tools or apps do you use for your faith-related tracking goals?
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Q8. What tools or apps do you use for your health-related tracking goals?

Q9. What tools or apps support both your health- and faith-related tracking goals?

Menstruation & Fasting

Q10. On average, how long is your period cycle?

• <24 days

• 24–38 days

• Greater than 38 days

• I don’t know

Q11. On average, how long does your period last?

• 4.5–8 days

• 8–12 days

• Greater than 15 days

• I don’t know

Q12. Did you have your period during the last 5 DAILY logs?

• Yes

• No

Q13. How has your period in Ramadan shaped what you track?

Q14. Do you think fasting affects menstruation or your cycle?

• Yes

• No

Q15. How does fasting affect your menstruation or menstrual cycle?
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Fasting Experience & Tracking

Q16. How has your fasting experience influenced what you track?

Q17. How has your tracking pattern changed due to fasting or other religious obligations?

Reflection

Q18. Describe your overall tracking experience (WHAT, HOW, WHY).

Q19. With whom have you discussed your tracking experiences?

Q20. What did you learn about yourself through this tracking exercise?

Q21. What challenges did you encounter in tracking?

Q22. What could be improved about your tracking experience?

Q23. Upload a photo of your tracking (paper, app, tablet, etc.). Describe the photo.

Q24. Is there anything else you’d like to share about this experience?

8.5.3 Supplementary Materials For Chapter 5

Activity 1B: Demographic Survey
Introduction Thank you so much for taking the time to complete the survey. We encourage

you to answer the questions as best as you can, thoroughly and accurately. This survey

will take approximately 20 minutes to complete. Demographic Information

Q1. Please enter your full name.

Q2. Age
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Q3. Do you identify as:

• Revert

• Born Muslim

• Self-identify (please specify)

Q4. Do you consider yourself a practicing Muslim?

• Yes

• No

• Other (please specify)

Q5. How long have you been practicing the faith (Islam)?

Q6. Ethnicity:

• White / Caucasian

• Asian

• Native Hawaiian or Other Pacific Islander

• Hispanic or Latino

• American Indian or Alaskan Native

• Black or African American

Tracking Experience

Q7. What aspect of women’s health do you track?

• Menstruation

• Fertility

• Hormonal Change

• Other (specify)
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Q8. What are your motivations for tracking these aspects of women’s health?

Q9. How long have you been tracking aspects of your women’s health?

• 0–3 months

• 3–6 months

• 6–12 months

• 1–3 years

• 3+ years

Q10. Do you experience menstrual periods longer than 10 days (1.5 weeks)?

• Yes

• No

• Sometimes

Q11. Please specify if you have any women’s reproductive health concerns (e.g., PCOS,

Endometriosis).

Q12. How do you track your menstrual cycle?

• App (specify)

• Birth Control

• I simply remember

• Physical Calendar

• Digital Calendar

• Other (specify)

Fiqh Guidelines

Q13. Are you familiar with any of the following Islamic Fiqh schools?
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• Yes

• No

Q14. What Fiqh do you adhere to for menstrual guidelines?

• Maliki

• Hanbali

• Shafi’i

• Hanafi

• Other

Q15. Why do you adhere to the specific guidelines you chose above?

Q16. How did you learn about the Fiqh of menstruation guidelines?

(If you never heard of this until now, please indicate in your response.)

Religious Experience

Q17. Please choose which describes you the most:

(We would like to know what cultures influence your life.)

• I was born in the U.S.

• I migrated to the U.S.

• I have lived in the U.S. for the most part of my life

• Other

Q18. In your immediate family, are you the first-generation of Muslims living in the USA?

• Yes

• No

• Self-describe
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Q19. How long have you lived in the US? (in years)

Q20. In your immediate family, are you the second-generation of Muslims living in the

USA?

• Yes

• No

• Self-describe

Q21. Please describe your family’s religious history.

Q22. How do you gain overall religious information?

Social Media Use

Q23. How frequently do you use or engage with the following social media platforms?

Platform
Once

a Day

Multiple

Times a Day

Once

a Week

Multiple

Times a Week

Once

a Month
Never

Facebook

TikTok

Instagram

Reddit

YouTube

Twitter/X

Snapchat

Other

End of Survey

Activity 7B: Prototype Testing Feedback
This survey explores your experience with an app-based prototype designed to support your
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menstrual health journey as a Muslim woman. You will complete 5 tasks and answer ques-

tions about each one.

Task 1: Period Activate Mode

• Log into the app. It will automatically populate your name and navigate you to the

home screen.

• Click the “period icon” to activate the period mode.

• Click here to start the task.

Q1. Were you able to activate period mode?

• Yes

• No

Q2. What challenges did you encounter completing Task 1?

Q3. What changes do you want to make?

Task 2: Articles Feature

• Navigate to the articles tab to learn more about Hayd or the fiqh of menstruation.

• Click here to start the task.

Q4. Were you able to navigate to the articles tab?

• Yes

• No

Q5. What challenges did you encounter completing Task 2?

Q6. What changes do you want to make?

Task 3: Support Group Feature
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• Navigate to the conversations tab and choose a support group.

• Click here to start the task.

Q7. Were you able to navigate to the support features section?

• Yes

• No

Q8. What challenges did you encounter completing Task 3?

Q9. What changes do you want to make?

Task 4: Scholars Feature

• Navigate to the conversations tab and ask a scholar.

• Click here to start the task.

Q10. Were you able to access the scholars feature?

• Yes

• No

Q11. What challenges did you encounter completing Task 4?

Q12. What changes do you want to make?

Task 5: Tracker Feature

• Navigate to the tracker feature to view how many missed fasting days you have.

• Click here to start the task.

Q13. Were you able to access the tracker feature?

• Yes
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• No

Q14. What challenges did you encounter completing Task 5?

Q15. What changes do you want to make?

Additional Feedback

Q16. How would you describe the overall experience/look and feel of the app?

Q17. What additional features would you like to see for the app-based prototype?

Q18. Why would you like to have the additional features?

Q19. Any additional feedback and/or comments?

Q20. Please enter your full name (First/Last).

End of Survey

Activity 8B: Debrief Survey / Final Activity
Introduction Thank you so much for taking the time to complete this survey. This survey

wraps up the research and will consist of your feedback on the overall experience. It should

take approximately 10–15 minutes to complete. Please answer the questions as best as you

can.
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Weeks Activities

1
A1A: Ice breaking [Intro, most recent religious social experience]

A1B: Survey – [Demographic information etc. Via Qualtrics]

2
A2A: Scenario – [Menarche Experience, Religious]

A2B: Scenario – [Menarche Experience, Health]

3
A3A: Scenario – [Navigating long menstrual length, Religious]

A3B: Scenario – [Navigating long menstrual length, Health]

4
A4A: Question Based – [Information/Knowledge Seeking]

A4B: Circle Diagram Activity – [Information/Knowledge Seeking]

5
A5A: [Advice Columnist] – A parent’s post

A5B: [Advice Columnist] – An adult child’s post

6 A6: Design Activity I {Letter from the Future}

7 A7: Design Activity II {Designing for 2–3 Prominent themes in A7}

8 A8: Study Wrap up

Q1. What activity did you like the most and why?

Q2. What activity did you like the least and why?

Q3. Pick the activity you’d like to give feedback on (you can choose more than one):

• A1A: Ice breaking

• A1B: Demographic survey

• A2A: Menarche Experience (Religious)

• A2B: Menarche Experience (Health)

• A3A: Navigating Long Menstrual Length (Religious)

• A3B: Navigating Long Menstrual Length (Health)

• A4A: Question-Based (Knowledge Seeking)
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• A4B: Circle Diagram Activity (Knowledge Seeking)

• A5A: Advice Columnist – Parent’s Post

• A5B: Advice Columnist – Adult Child’s Post

• A6: Letter from the Future

• A7: Designing for 2–3 Prominent Themes

• A8: Study Wrap-up

Q4. Please provide any additional overall feedback for the researchers.

Q5. Please enter your full name (First and Last).

End of Survey
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Week 1: Activity 1B Survey Completion 

Tracking Experience 
 

What aspect of women's health do you track? - Selected Choice

 

What aspect of women's health do you track? - Other (Specify): - Text 

Other Aspects that are tracked by the participants include:  
• Physical symptoms from medical treatments 
• Blood sugar 
• Steps 
• Exercise 
• Bowel movements 
• Water intake  
• Cramps and libido changes 
• Mood  
• Energy level 

 

What are your motivations for tracking these aspects of women's health? 

Motivations for tracking previous aspects of women’s health are:  
 

• Adhering to religious requirements, such as making up missed prayers 
• Understanding rulings about physical relations during menstrual cycles 
• Tracking menstrual cycles 
• Managing health conditions such as PCOS and endometriosis effectively 
• Adhering to a regimen that promotes good health and well-being 
• Identifying overall patterns in health 
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• Enhancing overall awareness of personal health and fostering a better connection 
with their bodies 

• Connecting with other women about similar, often unspoken, experiences 
 

How long have you been tracking aspects of your women's health? 

 

The 65% of respondents have been tracking aspects of their women's health for over 3 
years, indicating a long-term commitment to monitoring their health. While about 21% of 
the participants have tracked between 1-3 years, 12% for 6-12 months, and 12% for 3-6 
months. 

What Fiqh do you adhere to for menstrual guidelines? - Selected Choice 

 

 

What Fiqh do you adhere to for menstrual guidelines? - Others 

Out of all the respondents, the largest proportion, 29%, do not follow any particular fiqh for 
menstrual rules. This is followed by 22% who adhere to the Hanafi fiqh. Maliki and Shia fiqh 
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are each adhered to by 14% of participants. Both Hanbali and Shafi'i fiqh are followed by 
7% of the participants each. 

 

Why do you adhere to the specific guidelines you chose above? 

The reasons for adhering to specific menstrual guidelines vary among individuals.  
 

• Many follow the guidelines they grew up with, aligning with their beliefs of Islam 
and sticking to the fiqh they initially learned.  

• Family influence plays a significant role, with some adhering to the school of 
thought their family follows or consulting with the imam's wife for guidance. 

• Personal religious convictions also guide adherence, while a lack of knowledge 
about differences between schools of thought leads some to follow what they 
know.  

• Community influence, such as the Senegalese community following the Maliki 
madhab, also affects adherence.  

• Others inherit religious practices from their family or find a particular practice the 
most logical.  

• Some do not specify their adherence due to the perceived insignificance of the 
differences, while others were taught a specific practice and find it makes the 
most logical sense. 

 
 

How did you learn about the Fiqh of menstruation guidelines? If you never 
heard of this until now, please indicate in the response. 

 

Respondents' adherence to specific Islamic Fiqh is primarily influenced by: 
 

• Cultural heritage and familial traditions, demonstrating a strong tie between 
community practices and individual religious observances.  

• Education also plays a crucial role, as many follow teachings specific to their 
community or learned through religious schooling.  

• Some base their adherence on personal convictions and the logical coherence of 
the teachings with their beliefs, while others acknowledge a lack of detailed 
knowledge about the differences among Fiqh, affecting their ability to adhere to a 
specific one. 
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Religious Experience 
 

Please choose which describes you the most (We would like to know what 
cultures influence your life): - Selected Choice 

 

The majority of respondents (50%) were born in the U.S., while a smaller percentage (22%) 
migrated to the U.S. An equal percentage (14%) either have lived in the U.S. for the most 
part or fall under the "Other" category. The other includes an International student studying 
in the U.S. and individuals born in Canada who have lived in the U.S. for the last 4 years. 

 

In your immediate family, are you the first-generation of Muslims living in the 
USA? - Selected Choice 

 

 

In your immediate family, are you the second-generation of Muslims living in 
the USA? - Selected Choice 

The majority of respondents (50%) are first-generation Muslims living in the USA, followed 
by 36% who are second-generation Muslims. 
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How do you gain overall religious information? 

Respondents gain their overall religious information through various ways:  
 

• Many attend masjid lectures, classes led by Islamic scholars, retreats, and 
workshops, occasionally supplemented by Google searches.  

• Formal education through engaging in Quran translations, Tafseer classes, and 
attending institutes like Maryam. Islamic education at school, weekend school, 
and the internet also contribute to their knowledge.  

• Family influence is notable, as many receive early education and learn from 
family members such as dads, sheikhs, uncles, and friends' dads.  

• Online resources like YouTube halaqas, Google, and websites from Sheikhs and 
Institutes like Yaqeen are also utilized. 

• Additionally, living a religious routine helps reinforce what is learned 
academically. 

 
 

Social Media 

How frequently do you use or engage with the following social media? 

 

 

• YouTube and Instagram are the most actively used platforms daily. 
• Facebook and Reddit show moderate engagement, with usage peaking on a 

weekly or monthly basis. 
• TikTok, Twitter, and Snapchat have higher proportions of non-users, suggesting 

these platforms are less favored or relevant for the surveyed group. 
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