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ABSTRACT

1.

Sharing personal health data can be beneficial but such data
is widely considered private, especially menstrual data.
Previous research has found that women share their
menstrual data with family, friends and healthcare providers,
and existing menstrual tracking apps have provided sharing
features for users to share menstrual data with others.
However, there is little work in HCI exploring the needs
and experiences of women in sharing menstrual information.
This project aimed to investigate this and to explore how
sharing features in menstrual tracking apps could be
improved. The project consisted of three studies. Study 1
was a review evaluating sharing features of six menstrual
tracking apps. Study 2 was an interview study in which
twelve participants were interviewed about their
experiences and opinions of sharing menstrual information.
Study 3 was a design workshop in which two conceptual
designs were used as probes to elicit further insights from
five participants. Findings suggested that menstrual
information sharing played an important role in satisfying
the needs for normality and for gaining support from others,
but these two needs were not well supported by existing
sharing features in menstrual tracking apps. Two conceptual
designs that were made to address these needs received
positive feedback yet raised challenges in surveillance and
menstrual education.

Health tracking data is useful for self-reflection and selfmanagement [15] and sharing this data can be beneficial as
well. Prior work has identified the benefits of sharing
personal health data, including gaining the support of
family [5] and peers [33], facilitating communication with
health professionals [34], contributing to scientific research
[28]. However, people’s willingness to share personal
health data is often affected by privacy concerns [1,4] and
people want to have the ability to decide what to share and
what to withhold if they are to share [4,5,11,17]. Therefore,
when sharing personal health data could bring benefits to
people, usable privacy controls are important to address
potential privacy issues.
Most HCI studies on women’s health focused on specific
aspects such as maternal health, neglecting others such as
menstruation [3]. In recent years, a few studies started to
pay attention to menstrual health with a focus on women's
needs and experiences of menstrual cycle tracking
[18,21,29]. It has been found that current menstrual
tracking technologies fail to support the diverse and
changing needs of women; women who do not have regular
periods, are non-heterosexual or have fertility problems are
underserved [21]. Existing health tracking apps for women
also fail to consider the life stages that women go through,
including young adulthood, pregnancy and menopause [18].
It is essential for menstrual tracking technologies to take
into account women’s needs and experiences to be truly
helpful for women in managing menstrual health. Thus, this
project looks specifically at women’s menstrual health to
help health tracking technologies better serve women.
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Previous work on menstrual tracking has found that women
share their menstrual data with family, friends and
healthcare professionals [18,21], and some menstrual
tracking apps have provided women with the options to
share data with partners and healthcare providers [19,31].
So far, however, there is little work in HCI exploring the
needs and experiences of women in sharing menstrual
information.
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This research aims to fill this gap to explore how sharing
features in menstrual tracking apps could be improved to
better support women. To achieve this aim, we conducted
an app review study, a semi-structured interview study, and
a design workshop. Based on the findings, we proposed
design implications to utilise menstrual information sharing
to support the need for normality and the need for gaining
understanding and support from others. Overall, this

NOTE BY THE UNIVERSITY
This project report is submitted as an examination paper. No
responsibility can be held by London University for the accuracy
or completeness of the material therein.

1

research contributes to a deeper understanding of the
reasons, influencing factors, and technological needs of
women sharing menstrual information.

while sharing features could make these women feel
uncomfortable [32].

In this dissertation, we use “women” to refer to anyone who
has or had a menstrual cycle. We acknowledge not all
people who have a menstrual cycle identify as women, and
not all people who identify as women have a menstrual
cycle.

According to a survey study [21] on the use of menstrual
tracking apps, although some women reported not sharing
their tracked data with others, some reported sharing their
data with partners, healthcare providers, family and friends,
fertility specialists and online communities.

2.

Healthcare providers were the most frequently mentioned
sharing recipients according to previous studies on
menstrual tracking. Gambier-Ross et al. [21] found that
most women expressed that one of their motivations for
menstrual tracking is to share data with a healthcare
professional. Similarly, Epstein et al. [18] found that
women sought to discuss their tracked data with their
healthcare providers.

Sharing menstrual data

LITERATURE REVIEW

Privacy in menstruation
Concealment of menstruation

Menstruation has long been stigmatised, considered dirty
and embarrassing [16]. Many of the taboos surrounding
menstruation persist in contemporary society [44] and the
stigma of menstruation is conveyed to people through
varied sociocultural ways such as advertisements for
menstrual products [25].

Gambier-Ross et al. [21] also found that women share
menstrual data with family and friends. This sharing is
casual and does not involve specific details of the apps.
Women use this casual sharing to allow family and friends
to understand their mood changes due to menstruation.

It is argued that taboos and stigma surrounding
menstruation drive the need for women to conceal their
menstruation [46]. A study that interviewed women from
different ethnic backgrounds found that all of the women
interviewed considered the concealment of menstruation to
be important and they sought to conform to the perceived
social rules surrounding menstruation [38]. These social
rules are often related to gender, for instance hiding
menstrual products from men [24] and not talking about
menstruation with men unless their sexual partners [38].
Menstrual concealment is also reflected in language. For
example, women often use abdominal discomfort to
vaguely explain menstrual discomfort [38], euphemisms are
widely used when women talk about menstruation [16], and
menstruation is not usually discussed openly [25].

Some menstrual tracking apps have provided women with
the option of sharing their data with their partners [19,31].
These apps provided partner-sharing features for different
reasons: Clue’s partner-sharing feature was developed
because some female users expressed a desire to share data
with people they trust, while the developers of Glow
believed that the partner-sharing feature can engage male
partners in the process of conceiving and thus making the
process more equal [19].
This person-to-person sharing requires thoughtful design,
otherwise it could be detrimental to intimate relationships.
The example from Phetasy [40] indicates that menstrual
data sharing is linked to trust within the relationship. In this
example, after learning that the app was giving her partner
very specific advice about what to do based on the
menstrual information she shared, the woman began to
question whether her partner’s caring behaviour was sincere
or just being taught by the app.

The concealment of menstruation is also associated with the
closeness of the relationship. A study that interviewed
women of a wide age range found that women feel obliged
to hide their menstruation from others, except for very close
family and friends, as women considered menstruation as
an intimate and private matter [7].
Privacy in using menstrual tracking technologies

While few HCI studies have investigated women’s needs in
sharing menstrual data, previous studies have created
speculative designs on sharing menstrual data to help
people reflect on menstrual taboos and surveillance.
Søndergaard et al. [43] created "PeriodShare", a wireless
menstrual cup that automatically transmits data on when
and how much a woman is bleeding to her social network,
to challenge the taboo surrounding menstruation. Based on
a review of the privacy policies of existing menstrual
tracking apps, Fox et al. [20] created “ViewWell”, a
fictional product catalogue of three speculative design
proposals to highlight the surveillance that may come with
sharing menstrual data, from partner to workplace to parent
surveillance.

The need to conceal menstruation is also reflected in how
women use technologies to track their menstruation. When
using a digital calendar to track menstruation, women use
codes or marks to refer to their menstrual cycles to prevent
friends or colleagues from being aware of their menstrual
cycle [18]. Out of privacy considerations, women are more
willing to use dedicated apps to track menstruation [18,26].
However, women consider some features of menstrual
tracking apps as potential privacy threats, including
feminine colour schemes, purpose-obvious app names, and
notifications [10,18,21]. A few current menstrual tracking
apps have adopted neutral designs and unobvious titles, and
some can be locked with a password [45]. These
concealment features were considered very important by
women who hold negative attitudes toward menstruation
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Health data sharing

confirmed that people’s privacy preferences vary by the
information type and recipients, and privacy preferences
could change over time. This suggested that privacy
controls should be flexible to allow users to manage what is
shared and with whom at any time. This study also revealed
the diversity in sharing behaviours: some participants used
a very coarse-grained approach to adjust privacy settings,
while others used a more fine-grained one. Similarly, Caine
et al. [12] interviewed patients with data stored in an
electronic health record (EHR) and they found that although
all participants wanted to control the access to their EHRs
at a certain level of granularity, their preferences for which
level to control were different. These findings suggested
that privacy controls should be flexible in terms of
granularity to support both coarse- and fine-grained
approaches to adjusting privacy settings.

Prior work has shown that sharing personal health data can
be beneficial. By sharing with healthcare providers, people
can communicate better with them and receive more
personalised treatment [34]. By sharing with family
members, people can better understand each other's
behaviour and care for each other [5,48]. By sharing with
peers with similar health conditions, people can gain
inspiration and support from each other [33]. Despite the
benefits above, people may not be willing to share their
health data out of privacy considerations [1,4], but people
are more willing to share their health information if they
can control what is shared and with whom [4,39].
Previous studies on health data sharing have shown that
people want to be in control of their personal health
information, no matter the recipients of the shared
information are healthcare providers [12,13,37], family
members [5,17], research teams [4], or peer groups [11].
Certain health information may be considered more
sensitive and therefore less likely to be shared, such as
reproductive health information. However, perceptions of
sensitivity of specific types of data can vary from person to
person [12]. Thus, a one-size-fits-all approach cannot apply
to privacy controls for health data. Previous studies have
indicated the important features for privacy controls for
health data sharing by exploring people’s privacy concerns
and preferences when sharing health information, as shown
in Table 1 and discussed below.
Flexible
Justification

Description

Transparent

While flexible controls allow people to express their
privacy preferences, transparent privacy controls help
people check whether the privacy settings map their privacy
preferences. Since the transparency of data exchange is an
important factor influencing health data sharing preferences
[37], privacy controls need to help people to be aware of
what information is being shared with whom. However,
when Hartzler et al. [23] ran a lab study to examine the
transparency of the sharing interface of a health information
management tool, researchers learned that, even with fairly
simple privacy controls, patients’ judgments about what
information is currently shared with whom are far from
error-free. Such wrong judgments may lead to destructive
privacy disclosure if it happens outside the lab. To assist
users to choose the settings that best map their privacy
preferences, Prasad et al. [41] suggested using visualisation
to allow people to see what precisely is being shared.

Informative

so that users
can express
their privacy
preferences.

so that users
can check
whether the
privacy
settings
reflect their
preferences.

so that users
can make
informed
privacy
decisions.

With flexible
controls, users
can manage
what is shared
and with whom
easily.

With
transparent
controls,
users are
aware of what
is shared and
with whom.

With
informative
controls,
users can
understand
the
associated
risks and
benefits.

It is also important for privacy controls to provide
education or useful information to assist users to make
informed privacy decisions. In a healthcare context, patients’
privacy needs may conflict with providers’ needs for
adequate personal health information [14]. Schwartz et al.
[42] allowed patients to control access to their EHRs in a
real clinical setting, and a small minority of participants
denied all healthcare providers’ access to their EHRs.
Regardless of the reasons behind, this restriction is likely to
negatively impact the health care patients receive. As
suggested by Meslin et al. [35], in a healthcare context,
privacy controls should be able to educate people about
why certain health information is required and the potential
negative effects of restricting access. The balance of
benefits and risks is identified as an important factor
influencing health data sharing preferences [37]. Therefore,
for health data sharing in general, privacy controls should
be informative so that users can consider their privacy
needs and be aware of the associated benefits and risks of
sharing or restricting.

Table 1. Important features for privacy controls.

Prior work has highlighted the importance of flexible
control. Prasad et al. [41] conducted a user study where
participants were required to share real health data collected
by a mobile health device with real people. The result
3

Rationale of the current study

4.

Prior work shows that women share menstrual information
and menstrual tracking apps provide sharing features.
However, little work in HCI has investigated women’s
needs and experiences of sharing menstrual information.

4.1.

3.1.

A search on Google Play Store and Apple AppStore was
conducted because Android and Apple iOS are the most
popular mobile operating systems. Due to limited resources,
apps included in the study were free to download and they
were reviewed on the free plan. To ensure good quality and
popular usage, apps needed to have high ratings and
downloads. Most importantly, only apps that claimed to
offer sharing features were considered.

METHOD
Study Design

We carried out three studies to address the research
questions, as shown in Table 2. Study 1 was an app review
study aiming to evaluate the existing sharing features in
menstrual tracking apps. Study 2 was an interview study
aiming to understand women’s experiences and needs of
sharing menstrual information. Based on the findings of
Study 1 and 2, we made two conceptual designs and used
them as probes in Study 3 to elicit further insights on the
design opportunities for improving sharing features.

Study

RQ addressed

1

App review

What are available in existing
sharing features in menstrual
tracking apps?

2

Semistructured
interviews

What do women need out of
sharing menstrual information?

3

Design
workshop

What are opportunities for
improving sharing features in
menstrual tracking apps to
better satisfy women’s needs?

6 menstrual tracking apps that met the inclusion criteria
were included. They were separated into two categories:
partner-sharing and doctor-sharing. The 4 apps that
provided a partner-sharing option (“Clue”, “Cycles”, “Glow”
and “P Tracker”) allowed users to share their tracked data
in real-time. As for the 2 apps (“Clover”, “Kindara”) that
offered a doctor-sharing feature, one claimed to allow users
to share their data with practitioners in real-time, while
another allowed users to download a PDF of health report
to share with doctors.
Each app was downloaded and installed on an Android
smartphone or an Apple smartphone. “Cycles” was for iOS
only; other 5 apps could be found both for Android and iOS,
but “P Tracker” ’s sharing feature was only available for
Android. Except for minor differences in layouts, the
sharing features in “Clue”, “Glow”, “Clover” and “Kindara”
did not differ between the two platforms. Where necessary,
a user account was created. All screenshots of sharing
features of these apps could be found in Appendix 5.

Table 2. Overview of studies.

4.2.
3.2.

Method

From the previous literature review section, we identified
three features important for privacy controls in health data
sharing, including being flexible, transparent and
informative. We conducted a review on existing menstrual
tracking apps that claim to provide sharing features to
understand how privacy controls of sharing features in
menstrual tracking apps are doing in terms of these three
features. We evaluated privacy controls because most
literature on health data sharing focuses on this aspect, as
do the sharing features of menstrual tracking apps.

This research aims to fill this gap to explore how sharing
features could be designed to better support women. To
achieve this aim, our research questions include: (1) what
are available in current sharing features in menstrual
tracking apps? (2) what do women need out of sharing
menstrual information? (3) what are the opportunities for
improving sharing features in menstrual tracking apps?
3.

STUDY 1: APP REVIEW

Results

Table 3 summarises how the three features were
implemented in apps. In general, the current partner-sharing
features in menstrual sharing apps showed more efforts in
supporting people's privacy preferences than the doctorsharing features. To note, we used “user” to refer to the
person who is sharing rather than the person shared with.

Ethical Considerations

This study was approved by the UCLIC Research Ethics
Committee
(project
number:
UCLIC_1920_007_Staff_Singh). Participants read the
information sheet (see Appendix 1) and provided informed
consent (see Appendix 2) before undertaking any research
activities. Informed consent was collected and stored on
REDCap; interviews and the workshop were conducted and
recorded on Microsoft Teams. Both services were chosen as
they are managed by UCL and comply with Data Protection
Regulations. Audio files of the interviews and the workshop
were deleted as soon as transcription was completed and
any personally identifiable information was removed during
the transcription process.

4.2.1.

Flexible

Regarding flexibility, not all apps provide control to stop
sharing at any time, control to manage what to share, and
allow sharing with multiple people.
Apps that provided a partner-sharing feature allowed users
to decide whom to share with. After the user sends an
invitation through the app, the recipient shall install the
same app on their phone to view the shared data. However,
4

only “Clue” allowed users to share with more than one
person and was not limited to partners while the other three
apps claimed their sharing features were only for partners.
Features for
privacy
control

Implemented in
apps

Partnersharing
(4 apps)

Doctorsharing
(2 apps)

Flexible

Provide control to
stop sharing at any
time.

Clue,
Cycles,

N/A

Provide control to
manage what
information type to
share

P Tracker

N/A

Allow sharing
with multiple
people

Clue

N/A

Show who is being
shared with

Clue,
Cycles,
Glow,

Transparent

from expressing their privacy preferences because there is a
diversity in people’s sharing behaviours and some people
like to take time to fine-tune their privacy settings [41].

P Tracker

Figure 1. Controls to manage what to share of “P Tracker”

Although most apps did not allow users to control what is
shared, they did not allow the recipient to see all the tracked
data either. For example, “Clue” only allowed recipients to
view the past, current and predicted menstrual cycles and
not anything else tracked by users. Using “Glow”, tracked
data such as sex activities, physical symptoms, moods could
be shared with the partner, while data on menstrual
bleeding, cervical mucus and weight will be hidden, but
users were not able to change what type of information to
be shared or hidden.

N/A

P Tracker

Informative

Show what
information is
being shared

Clue,
Glow,

Clover

Before sharing,
provide
information about
what will (not) be
shared

Clue,
Cycles,
Glow

N/A

Before sharing,
provide
information about
the control that
users will have
over their data

Clue,

N/A

Present associated
benefits of sharing

Cycles

P Tracker

Apps with a partner-sharing option seemed to put effort into
not sharing sensitive data. However, previous research
demonstrated that the perceptions of sensitivity of data
could vary from person to person [12]. People may have
different privacy concerns towards the same data type.
Furthermore, apps like “Glow” seemed to assume that
sharing certain types of data is beneficial to relationships,
ignoring differences in privacy preferences.

P Tracker

The two apps with a doctor-sharing feature did not offer
flexible controls. “Clover” allowed users to download a
PDF as a health report to share with doctors, and users were
not able to control the content of the health report. “Kindara”
was considered as a special case in this study because this
app only allowed users to invite doctors to follow their data
by inputting the doctor’s email address, and users did not
have any control over the shared data. The privacy risk here
is that only the recipient’s interface has control to stop
sharing.

N/A

Table 3. Overview of how features were implemented in apps

Most apps with a partner-sharing option allowed users to
stop sharing at any time, and only one app ("Glow") did not
offer that control. Without this control, changes in a
relationship might negatively affect the user’s continued
use of the app to support their menstrual tracking.

4.2.2.

Transparent

All apps that offered a partner-sharing feature allowed users
to view whom they are sharing with through the interfaces.
Generally, a user-selected nickname or the email address of
the partners were displayed, example screenshots could be
seen in Figure 2.

Surprisingly, only one app (“P Tracker”) allowed users to
manage the type of information shared, and this control was
very coarse-grained (see Figure 1). This may restrict users
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so that they can check whether the content reflects their
privacy preferences before they share the PDF file.
Although "Kindara" allowed users to share with doctors in
real time, it was surprising to find that this app did not show
users what is being shared with whom on the interfaces
either.
4.2.3.

Informative

All 4 Apps that offered partner-sharing features had an
interface for sending invitations (see Figure 4). This
interface contained information about the sharing feature,
including what information will be or not be shared (found
in 3 apps), what controls users will have (found in 2 apps),
and the benefits of sharing (found in 1 app).
This information is assumed to be useful for users to make
informed decisions on whether to share their data. Telling
users what information will be or not be shared could assist
users to consider their privacy needs. Showing users the
controls they will have could address their privacy concerns.
And informing users of the potential benefits could help
users to balance risks and benefits. However, the two apps
that provided doctor-sharing features did not present such
information at all.

Figure 2. Showing who is being shared with.

As for showing users what is being shared with partners,
each app implemented it in different ways (see Figure 3).
“Clue” offered a common view for the users and their
recipients, thus allowing users to be aware of what is being
shared with whom. This approach aligned with what was
suggested by Prasad et al. [41] – using visualisation to show
precisely what is being shared. “Glow” used eye-closed
icons to let users know what items are hidden from partners
when they add personal logs for their menstrual cycles each
time. Since “P Tracker” allowed users to manage what data
to be shared, users can understand what is being shared
from the controls. “Cycles” was found to make inadequate
efforts; there was no information about what is being shared
on the interface.

Figure 3. Showing what is being shared.

The two apps that offered a doctor-sharing feature did not
display what is being shared with whom on the interfaces.
“Clover” allowed users to download a PDF file to share
with a doctor. Thus, this app did not have records about the
doctors being shared with. However, since PDF is a
convenient digital sharable format, unable to track its
subsequent spread may bring privacy risks. But a PDF file
can have its advantages in transparency. Users can be
clearly aware of what kind of personal data will be shared

Figure 4. Providing information before sharing.
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5.
5.1.

STUDY 2: SEMI-STRUCTURED INTERVIEWS

theme and the entire dataset were reviewed before themes
were identified.

Method

Semi-structured interviews were conducted to develop an
in-depth understanding of women’s experiences and needs
of sharing menstrual information.

5.2.

Results

Four themes were identified as shown in Table 4. The first
two themes, “Need for normality” and “Need for
understanding and support from others” reflected the two
main needs of participants behind the sharing of menstrual
information. The third theme “Attitudes toward sharing of
menstrual information” summarised the facilitators and
barriers that influence how participants decide to share
menstrual information in real life or adopt and engage in
using sharing features in menstrual apps. The last theme
“User needs and preferences on specific functionalities”
focused more on participants’ opinions and expectations on
specific functionalities of sharing menstrual data.

Participants

Twelve participants were recruited for this interview study.
A convenience and snowball sampling strategy was adopted
to recruit participants by posting advertisements on social
media. Inclusion criteria for participants included (1)
having or having had a menstrual cycle, (2) being aged 18
or older, (3) not considering themselves to be a vulnerable
adult, and (4) being able to give informed consent.
Although the following was not inclusion criteria, all
twelve participants identified as women, were between 18
and 34 years old, and currently did not aim to get pregnant.
Eleven participants referred to their male partners or
indicated themselves as heterosexual during the interviews.
Additionally, eight participants had used menstrual tracking
apps, and all participants had verbally shared information
about their menstruation with others. However, none of
them had used sharing features in menstrual tracking apps,
and most of them did not know of any sharing feature in
menstrual tracking apps. Each participant was compensated
£10 for their time.

Theme

Sub theme

Need for
normality

-

Establishing what is normal
Deviation from perceived normal
based on personal experience
Developing a new normal
based on shared experiences

Need for
understanding
and support from
others

Data Collection

A short pre-interview questionnaire (see Appendix 3) was
used to collect basic demographic information about the
participants and to have a basic understanding of their
experiences in menstrual tracking and data sharing to direct
their interviews. An interview guide (see Appendix 4) was
used in all interviews to explore the following topics: (1)
previous experiences of menstrual tracking and information
sharing, (2) menstrual experiences and understanding of
menstrual cycles, and (3) opinions on the sharing features in
existing menstrual tracking apps. For the third topic, four
apps with relatively well-designed sharing features were
selected from Study 1 for discussion: “Clue”, “Cycles”,
“Glow” and “P Tracker”. MIRO was to show screenshots of
the sharing features of these four apps to explain to
participants how these sharing features worked. After
interviewing the first seven participants, a few questions
were added to the interview guide to understand
participants’ experiences of seeking menstrual information
online. Each interview lasted approximately 1 hour and 12
hours of audio was manually transcribed for data analysis.

Attitudes toward
sharing of
menstrual
information

-

-

Data Analysis

An inductive thematic analysis approach [9] was used and
12 interview transcripts were analysed through the
following steps. After manually transcribing the data and
reading the transcripts several times, we used the qualitative
data analysis software NVivo to code the data. After
completing the initial coding, we used affinity diagrams to
sort the codes into potential themes to identify the
relationships between the codes. Data extracts within each
7

Facilitators
Desire to gain support
and empathy
Desire to support others
Need to achieve
pregnancy
Need to address health
issues
Opportunity for
comparing notes
Inconvenience of verbal
sharing
Barriers
Gendered aspect of
sharing
Features of menstrual
information
Privacy concerns
Fear of oversharing or
overcontrol
Low perceived usefulness
Sex vs health
Effort required for the
recipient to download an
app

User needs and
preferences for
specific
functionalities

-

Menstrual tracking was found to be helpful to establish
what is normal. Most participants reported tracking the
timing of menstruation to verify that their menstrual cycle
was still normal.

Privacy controls
Transparency
Flexibility
Visualisation
Feeling intimate through the
user interface
Education
Stop sharing

P6: Usually just the days to see if it’s normal like if
it’s over 5 days and something like that. And you
know I worry if periods or maybe too short or too
long because I have an extremely regular period so
that’s how I know if maybe something is wrong.

Table 4. Overview of themes

5.2.1.

A few participants also tracked their symptoms. This helped
them to better understand their menstrual patterns and to
observe if their normal state was continuing.

Need for normality

All participants wanted to understand their cycle and body,
and normality was found to be a key concept in making
sense of the menstrual experience. The following subthemes described how participants constructed their
understanding of normality and how experiences shared by
others played a role in participants’ journey of normality.

P11: If the flow has been the same for a long time and
then changes in a particular month, or for a long time,
you may want to consider if there is something wrong.
Tracking influencing factors was also found to be a means
of confirming the continuation of normality. By tracking
influencing factors, different states of normality could be
separated and one’s perception of normality could be
perpetuated. P12 described how she wanted to be able to
mark the time period when she took the birth control pills
so that when she looked back she could know that her cycle
was normal during that time though it was different from
usual.

Establishing what is normal

All participants had their own understanding of what can be
considered normal menstruation. This understanding was
mainly established on their own experiences including three
main aspects: timing, symptoms and influencing factors.
Regarding timing, all participants agreed that normal meant
a regular menstrual cycle. Specifically, it meant that
menstruation came at the expected time, that the duration of
menstruation and that the length of cycle was consistent
from cycle to cycle.

P12: My menstrual cycles were different when I was
on the birth control pills […] so I might want to mark
these things that might be affecting my cycle so that I
can look back and see why it’s changing.

Symptoms refer to menstrual flow, pain, mood and other
physical or emotional changes associated with menstruation.
It was found that normality did not necessarily mean that
there were no symptoms, but rather that what was
experienced was typical. When describing their menstrual
experience, all participants more or less mentioned some
menstrual symptoms, such as having cramps on certain
days of the menstrual cycle, but these symptoms were not
considered abnormal.

A few participants reported that the information provided
by the menstrual tracking app helped them establish what is
normal.
P4: It says how your body’s condition should be at
each stage, for example, this is a time of endocrine
disruption and your skin will be affected, so your skin
may be in a worse state or something.

P4: I usually have cramps for the first 24 hours of my
period, after that the pain stops. My period is
relatively long, it ends up dragging for a while.

Deviation from perceived normal based on personal
experience

Influencing factors refer to things that can cause changes in
one’s menstrual cycle, such as stress and exercise. Each
participant had more or less of an idea of what could affect
their menstrual cycle. Therefore, although sometimes
participants experienced symptoms that were not typical,
they felt that this was normal for them if they could relate
the symptoms to possible influencing factors.

Deviation from perceived normal was usually due to
experiencing unexpected menstrual changes. Unexpected
changes were usually timing or physical changes that were
not experienced before, or for which one cannot deduce the
cause. Common examples included very late menstruation,
suddenly heavier menstruation, etc.
Some participants tracked these unexpected symptoms,
although some of them did not normally track menstrual
symptoms. Tracking these symptoms helped determine if
there was a health threat.

P7: If I don’t get my period for a long time, I don’t
exercise much, I don’t have a regular routine and my
body is not in a good condition, I usually have really
bad cramps on the first day.
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P1: "It also allows you to keep track of some
symptoms [...] But I rarely keep track of these unless I
have a very late period, which I will keep track of
because I think I might need them later."

P2: I remember once in college, a teacher asked me
the normal length of my period. Then she compared it
to her period and then she thought hers was too short.
It was then that I realised that there is a relationship
between the length of the period and one's health and
age.

Participants often engaged in active information-seeking
behaviours when they were not sure if their experience was
normal. Many participants reported asking friends or family
if they had similar experiences. Some participants reported
searching the internet to see if they were normal.

P12 learned from a social media post that many people
experience delayed menstruation after COVID-19
vaccination and this allowed her to think ahead to what her
menstrual experiences would be like after getting
vaccinated. This could be interpreted as her constructing an
understanding of normality associated with the vaccines.

P6: If there's something wrong, I want to talk about it
with someone, I would probably ask one of my friends,
you know to compare notes and to see if they have
ever felt that way before.

P12: I saw a post asking if anyone’s menstruation had
been affected by the COVID vaccine. I saw a lot of
people sharing their experiences, and many of them
said that their menstruation was late, so after I got
vaccinated I wondered if my period would be late.

P12: Sometimes when I feel something might be
abnormal, I search the internet [...] to see if it's
normal or if there's something wrong.

While participants reported getting reassurance from similar
experiences of others, some participants wanted to
determine if what they were experiencing could be a health
risk and they expressed needs for reliable medical
information to reach this conclusion, such as the opinions of
a healthcare professional.

Developing a new normal based on shared experiences

Many participants reported getting reassurance from similar
experiences shared by others. P1 described the relief she
felt when she learned that her friend also had very late
menstruation before.
P1: Sometimes it comes so late like half a month late.
Sometimes I wondered if this was a serious problem.
It was not until I had heard my friend saying she also
had this matter that I realized that this was a
relatively common thing.

P12: It helps to some extent, I guess, knowing that I'm
not alone. But I feel that the doctor's response below
would be more helpful, let me know if I had a problem
or not.

Knowing the experiences of others also helped participants
to accept their experiences. P7 asked her friends about their
abnormal menstrual experiences when she was feeling
abnormal and this information emotionally facilitated the
acceptance of the experience.

5.2.2.

Need for understanding and support from others

Due to the impact of menstruation on their lives, all
participants have verbally shared some information about
their menstruation to gain understanding, emotional support,
practical support and informational support from others.
Most participants only disclosed information about their
menstruation when it was necessary to explain their
intention, decisions or behaviour. Frequently mentioned
situations requiring explanation were those related to
menstrual discomfort.

P7: When my periods were not quite normal, I asked
my friends about their periods [...] Then I found that
although most people have regular periods, there
were a small number of people who are having
particularly irregular periods.

P1: For example, if there is an activity and I'm on my
period, I'm tired and don't want to go, I'll let others
know.

Some participants reported that some information they
came across without explicitly looking for it allowed them
to develop a new understanding of normality. This
information was often gained in discussions with other
women, which often involved the sharing of personal
experiences.

P2: If I'm about to have my period, I'll be careful not
to eat anything cold for a while beforehand, and I
might say that I'm going to have my period and then I
don't want to eat anything too cold, so maybe in this
situation I'll disclose it to others.

P2 described a conversation with her teacher in which she
learned about the relationship between menstrual cycle
length and age, which could be interpreted as her
constructing an age-based understanding of normality.

Some participants reported that they often shared
information about their menstruation dates with their
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partners to allow them to have a better understanding of
what (not) to do.

P7: Once I went to a meeting, my colleague was on
her period and she had really bad cramps. I bought
her ibuprofen told her to take one. She felt much
better after half an hour.

P3: Most girls' moods can be affected by hormone
levels before or during their periods. So I would talk
to my boyfriend that I'm going to have my period so
that he would not do something that can upset me.
Likewise, P1 reported disclosing her menstrual status with
her family to let them understand what to do when
preparing meals and arranging activities.

Participants reported providing informational support to
others when others revealed some information about their
menstruation to them. The notion of mutual help was
greatly reflected in the participants’ responses. It was very
natural for participants to help others to make sense of the
menstrual experience.

P1: Sometimes when I go home I would tell my family
I am on my period, and then they would pay more
attention to preparing food and arranging activities.

P4: If someone discloses it to me that they have
cramps, I would ask them if they've been eating too
much cold stuff or drinking milk or stuff.

In terms of emotional support, as irregular menstrual cycles
or uncomfortable menstrual symptoms can trigger negative
emotions, most participants reported that they shared their
concerns or complained about the symptoms they were
experiencing with their friends or partners. This sharing
was both an outlet for negative emotions and a way for
participants to express their need for care and comfort.

P10: I find that I gain a lot of weight when I have my
period [...] I told that connection to my friends who
were also on the diet. Or if someone says that she has
gained weight in the past few days, I would ask her if
she was on her period or something like that.

P11: I often spoke with my friends like 'I have acne
again, probably due to menstruation'. It's a topic, I
guess, and also an outlet for negative emotions.

Overall, participants were more likely to share their
menstrual information with close people, such as a family
member, partner or close friend to gain their support. The
level of detail that was shared also depends on the closeness
of relationship.

P12: If my menstruation is late for a few days, I would
be worried if I'm pregnant, so I would talk to him
about it, complain about it, express my concern.

P6: I would share my data. Yeah, not to everyone, but
probably to you know people who are close like
friends.

Some participants also reported how they provided
emotional support when they were the recipients of the
shared information.

P5: It depends who I'm talking to. Sometimes the
conversations can be a bit graphic. I think like
generally speaking to anyone and everyone, I'll just
say “oh my body aches” or “my mood is off” or “I’m
not feeling so great”. But if it's someone like my close
girlfriends or even if I've got a boyfriend at the time
I'll just explain like all sorts.

P6: If someone is having their own issues with their
period and they just, you know, they disclose and they
talk to me about it. You know, say 'oh, I feel this way
too' Or 'oh, that's kind of strange, maybe we should
see a doctor or something like that.

Participants generally did not look for support from who
was not close to them. The consideration was due partly to
the private nature of menstrual information and partly to the
belief that close people were often more concerned about
their health.

Some participants reported that they shared some
information about their menstruation with others when they
needed practical support. P3 stated that she shared
information about her menstruation because she wanted to
ask her mother to help buy menstrual products.

P4: Menstruation is more private, so it is shared with
partners or very close girlfriends.

P3: I would tell my mum that I was going to have my
period and if I could ask her to buy pads for me,
because at that time I was very busy with studies and
was staying at school.

P12: It seems strange to share it with anyone other
than my partner and best friend. I can't imagine why I
would want to share my menstrual report with other
people who might not care about me.

Participants also reported on how they provided practical
support to others. P7 described how she helped her
colleague to address the menstrual cramps.
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5.2.3.

Attitudes towards sharing of menstrual information

P5: If my child was comfortable with it, I think I
would obviously, because I would have a lot more
experience at that point in terms of everything.

Participants expressed mixed attitudes towards sharing
menstrual information in real life and using sharing features
in menstrual tracking apps. Facilitators and barriers are
summarised as below.
5.2.3.1.

Need to achieve pregnancy

Although none of the participants was currently aiming to
get pregnant, several participants said they would consider
using sharing features with their partners if they planned to
get pregnant.

Facilitators

Desire to gain support and empathy

Participants expected sharing features to enable others to
better understand the timing to support them. Several
participants expected that sharing features would enable
their partners to care for them when they were experiencing
menstrual discomfort.

P9: Not for now, maybe when I want to get pregnant.
P10 expected that sharing features could help women share
duties with their partners in the process of achieving
pregnancy and help men take a more active role.

P3: By letting him know I’m menstruating, I’m at a
vulnerable time period, he may take more care of me.

P10: Women are making more effort in achieving
pregnancy. It’d be good to share so that men are
involved and are working on this issue together.

P4 noted that sharing features could provide a countdown
so that her partner could be more aware of when her next
menstruation is due. This could be interpreted as a strong
desire to be supported during menstruation.

Need to address health issues

P4: Although you've put the date out there… It’s just
that a countdown is more noticeable so that he knows
when my period is coming and when to care for me.

Sharing for health purposes was valued. Several
participants indicated that they were willing to use sharing
features to share information with healthcare providers or
systems.

Sharing through apps was seen as a less intentional way to
express support needs than verbal sharing. P10 stated that
she preferred her partner to be proactive in caring for her
rather than intentionally seeking his attention.

P3: If I have health issues that I need to consult a
doctor, I would be willing to use it to share with
providers or the healthcare system.
Opportunity for comparing notes

P10: It feels like you're not being intentional [...]
you're looking for someone else's attention, but you
want them to take the initiative to care for you.

Some participants visualised that sharing features could
provide an opportunity for women to compare notes and
work together to improve menstrual health.
P1 desired an appropriate platform for women to share
menstrual information because she thought it was a private
topic and rarely had the opportunity to talk about it with
friends.

Desire to support others

Being able to support other women is also a motivation. P5
expected sharing features to help her better understand what
she could do for her sister.

P1: If there is a proper platform, I think we could all
share [...]we can help each other out, share health
knowledge and stuff. I don't normally have the chance
to talk about it with my friends because it's a private
topic.

P5: I'd know when to ask her certain things or like no
just not to push her buttons. If she's like feeling really
low and I can like see that she's low through the data,
I can do something nice for her.
P12 wanted information about how her mother was
approaching menopause through sharing features because
she wanted to support her mother.

P5 expected sharing features to help her find people with
similar experiences so that they could discuss solutions to
their symptoms.

P12: If I could find out what stage of the menopause
she is at through the app, I could be more supportive.

P5: If I shared my cycle with someone and then I saw
that they also got heavy cramps or headaches or
something, then I could talk to them and be like 'oh
my god so what do you do to relieve your symptoms?'

Some participants liked the idea of a child sharing
information with their mother, as the more experienced one
could support the inexperienced child.
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Inconvenience of verbal sharing

menstruation. She described a scenario where she would
decide whether to reveal her menstrual status depending on
the presence of men.

Participants often compared sharing features with verbal
sharing. They thought that sharing through an app was more
convenient for detailed or long-term sharing.

P3: I wouldn't [say something about menstruation] if
there are male friends there, because I don't think
guys understand that kind of thing, he'd think you're
being pretentious. But a girl would be more
sympathetic, after all, she has the same experience.

P11: It could be a bit more detailed than what I can
share verbally.
P12: Because the transition to menopause could take
a long time, it’d be inconvenient for me to ask every
time, but much easier if I could find out through an
app.

In contrast, many participants mentioned sharing with their
male partners. Participants’ responses reflected their
expectations for their male partners to understand the
menstrual suffering.

The visualisation that an app can provide was also
considered to make it easier to communicate menstrual
information. P12 described a situation when she would send
a screenshot of the menstrual tracking app to facilitate plan
making with her partner.

P10: It is usually shared with people of the same
gender, except for my partner.
P12: Every time I say I have my menstruation and my
stomach aches, he's concerned about me when I tell
him and he'll comfort me [...]. It just seems like he
understands how I feel.

P12: If my boyfriend and I are going to travel
somewhere, I might take a screenshot […] because
sometimes it's more difficult to describe it verbally.
The visualisation could compensate for the limitations of
textual descriptions and facilitate the comparison of
experiences. P11 described how she was unable to seek
normality because she could not easily compare the colour
of menses when she viewed experiences shared by others
online.

Participants believed that the sharing of menstrual
information could indicate an intimate relationship between
the sharer and the recipient. This may explain why some
participants were reluctant to share menstrual information
with men unless their partners, as sharing such information
could suggest an intimate relationship, and even convey
unwanted sexual innuendo.

P11: Its colour, its traits, if I only read the text, I
could hardly tell if it’s normal for me.
5.2.3.2.

P9: If you share this with a guy and there's nothing
going on between you, it's a bit out of place for your
relationship.

Barriers

Gendered aspect of sharing

P3: I tend to share menstrual information with women
rather than men. Because menstruation, I think, is not
a private thing among women, but it can be sexually
suggestive when you mention it to men.

Some participants usually not shared with men for three
reasons. First, they perceived men as lacking understanding
of menstruation. Second, sharing menstrual information
could indicate an intimate relationship. Third, sharing
menstrual information with men could be embarrassing.

A few participants thought that sharing menstrual
information with men could be embarrassing.

Participants tended to share menstrual information with
people who they perceived as being able to sympathise with
menstruation. Whether having a menstrual cycle was often
used as a criterion to assess this ability. Therefore, some
participants reported generally not sharing with men.

P10: Basically, I would only complain to my female
friends, not to my male friends [...] One is that they
are of different sex, I don't think they can understand,
the another is that I would feel embarrassed.

P6: I guess I would share it with my mother or I don't
know, my father, that's kind of strange [...] I think it's
just because my father doesn't have a period, so it's
just kind of like a lost cause, almost because they
don't really fully understand what you're going
through.

P9 described a scenario in which men would also feel
embarrassed whether or not they participate in a
conversation about menstruation.
P9: If you are in a chat group with men and women,
and you share this with the group, it is awkward for
the man to participate and awkward for the man not
to participate.

P3 was concerned that sharing information about her
menstruation would cause men to think negatively of her
because she thought men could not sympathise with
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Features of menstrual information

P9 argued that menstrual data is not as competitive as
exercise data so people are not interested in sharing it.

Participants often referred to the features of menstrual data
to explain their reasons for making decisions related to
sharing menstrual information. Overall, participants
perceived menstrual information to be private and lacking
the qualities required to be shared.

P9: [social media] has that feature “step ranking”, I
think there's a kind of comparison [...] but
menstruation is something that you can't control [...]
there's no comparison or competition, so I don't think
there's anything worth sharing or attractive.

Almost all participants considered menstrual information to
be private. They were less likely to share menstrual
information with others unless there was a good reason to
do so.

Similarly, P12 noted that menstrual data does not help
people to convey their image on social media and therefore
is not shared.

P4: Why would a person share their menstrual
records with others, it's very personal.

P12: If you have walked thirty thousand steps today,
the data mean that you have been exercising today
and you have an active lifestyle [...] I feel like sharing
data is like, you have evidence to show others what
kind of person you are. But with menstruation. you
can hardly say how this data represents you, can you?

P6: I don't really have a reason. I guess I just think
it's a good thing [...] I feel like if they ask me or if
they're talking about it, I would definitely talk about it.
Some participants also considered menstruation-related
topics private. P7 noted the comparison that menstrual data
was not shared on social media as much as sports data.

P12 also noted that women generally are not proud of their
menstrual data, whereas men could be proud of their
reproductive data.

P7: Menstruation is more private, it’s not usually
talked about openly […] but if it's about exercise, I
think many people are sharing their exercise
information on social media, it's an open, public topic.

P12: Let's say maybe you have a long period, or you
have a heavy flow, these don't seem like things to be
proud of. But if it's a male and his penis is long, or he
ejaculates a lot, it seems like something that a male
would be proud of. That seems like a weird analogy.
But I do feel that the menstruation data are either
normal or abnormal and it's like no female would be
proud of that, that's why it's not shared I guess.

Menstrual data can indicate health status. Menstrual
information is perceived more private when one has a
health condition.
P1: Menstruation is quite private, especially when it's
irregular. It just feels weird imagining sharing
information about your menstruation on [social
media]. The reason some people don't want to share it
may be because they have health conditions, so it may
be more private.

Privacy concerns

Privacy concerns were a major factor preventing people
from using sharing features in menstrual apps. Uncertainty
about what data would be shared and how data would be
handled affects participants’ willingness to use sharing
features.

However, participants did not consider the menstrual
experience itself to be private, so they were willing to share
their experiences online that did not contain identifiable
information.

P5: I don't know [whether to use the sharing feature]
because I'm not really sure what information is being
shared. Also, what are they gonna do with the
information.

P1: The experience itself, how you felt about it, or
how to prevent it, is something that everyone would
like to share, to help each other.

Fear of oversharing or overcontrol

A few participants were concerned that data sharing could
lead to oversharing or overcontrol. P5 stated that she didn’t
understand the purpose of sharing with partners, as she was
afraid that sharing too much personal information could
lead to micromanaging.

P9: It doesn't feel particularly private. In this case, it
wouldn't contain your name, your age, where you live,
it wouldn't involve this kind of personal information
so it's like anonymous sharing.

P5: I am not really fully understanding why it's
necessary to share it with your partner. It almost feels
like an overshare. For me, I wouldn't ever want my
partner to become too entitled to my personal

Menstrual data was not seen as having the qualities to be
shared. In participants' opinions, it is not attractive, not
interesting, not competitive and not something to be proud
of.
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information. Like at the end of the day, it's my body
and I feel like it could lead to a bit of micromanaging.

app, especially if the recipient was not using the same app,
because then the recipient would have to go through several
steps before they could view the information.

In contrast, P3 was concerned that overshare could cause
information burdens on her partner.

P2: I don't think it should be made into something as
heavy as an app […] I don't need the person I'm
sharing with to do something so complicated, to
register, to receive it, to open the email, to have a
password, it's too cumbersome.

P3: I was wondering if I share too much stuff, if he’d
read it, if he can choose to read some of it and leave
others. Because sometimes one of us sends out too
much information and it could be a burden for the
other.

5.2.4.

P9 and P12 did not want to know about their children’s
menstruation through apps, which could be interpreted as
the desire to avoid overcontrol or surveillance.

User needs
functionalities

5.2.4.1.

and

preferences

for

specific

Privacy controls

Transparency

All participants found it important to know what exactly is
shared, and many participants noted that this information
should be clear before deciding on sharing.

P9: If I see from the data that their menstruation is
late, should I ask them if they are pregnant?

P5: I think that's really important. It's just being able
to see what exactly is being shared. And I think you
should be able to review that before you even invite
your partner.

P12: I don't think it's necessary to use an app. I’d like
a good parent-child relationship, she could come to
me at any time and ask for help when she needed it,
without me having to keep an eye on the app as if she
didn’t want to tell me.

Participants noted that it could be not straightforward
enough to simply use text to indicate what is shared.

Low perceived usefulness

Participants shared menstrual information because they
have a goal to achieve or can see the value of sharing. They
did not share for the sake of sharing. Even though some
participants saw the value of sharing data for support,
others felt that there was little need to share detailed data
with others, other than with doctors.

P1: I don't know what exactly is being shared,
perhaps it says it somewhere, but I haven't finished
reading the text yet and people are normally slower to
read.
Flexibility

Flexibility refers to easily managing what is shared and
with whom. Participants expressed different preferences for
the information types, the recipient, and the time period
during which data were collected.

P11: I don't think it's necessary to share a full record.
It might be useful if I had to go to the doctor, but I
don't think it's necessary to share with friends.
Sex vs health

Regarding information types, all participants desired to
control what to share or hide.

Participants tended to speculate the purpose of sharing by
what information types the app allowed them to share.
Sharing information about time was considered to be more
about sex while sharing symptom information was
perceived as related to health and support.

P12: It's just being able to choose what to share and
what not to share. It's a necessary feature. I want to
have that control because if I'm tracking a variety of
things in this app, I don't necessarily want to tell
people everything.

While some felt it was natural to share time information for
the sake of having sex, some desired their partners to care
more about their health than just their sex life. Therefore,
these participants expressed dissatisfaction with sharing
features that only allowed sharing menstruation dates.

Having controls of information is important because
participants expressed varied sharing preferences. For
example, P1 wanted to simply share the menstruation dates,
while P5 wanted to share information about symptoms. P4
felt that there was nothing to hide from her partner, while
P3 did not want to share weight data with her partner.

P3: I'd like him to know what my mood and health is
like when I'm having my period, not just I'm having
my period.

As for recipients, several participants expressed the need to
share with more than one person, so they didn’t like sharing
features that only allowed sharing with partners.

Effort required for the recipient to download an app

Most participants felt that it was inconvenient that the
recipient could only view the shared information through an
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P6: I would share it with my mother probably and my
boyfriend, and the healthcare provider [...] The only
thing is that I want to have the option to share it with
multiple people if I want to.

P8: I liked that it's very private because it says just
the two of us can see [...] It just feels like a more
intimate app, an app dedicated for couples.
5.2.4.4.

P12 expected sharing features to include educational
information about menopause so that she could know how
to support her mother.

P2: It sets a reasonable time period so that I don't
have to choose.

P12: I don't really know much about menopause, so
I’d like the app to provide some information.

P7: The bad thing is that four cycles is a bit short, I'd
like to share more, say a year or longer[...] I prefer
sharing a longer-term record to show what I've done
this year that has helped with the stability of my
cycles.

P10 expected sharing features to allow her partner to
become more aware of the suffering women have during
menstruation. This could be interpreted as her desire for her
partner to be more empathetic.

The need for the time period may be related to the
participants' own sharing goals, as P7 wanted to show
others how her cycle was changing over time.
5.2.4.2.

Education

Education refers to providing information about why the
symptom exists and how to alleviate it for the recipients.

Regarding the time period during which data were collected,
P2 found it reasonable to share the last four cycles of data
only, while P7 wanted to share longer-term data.

P10: In addition to complaining and confiding [...], I
also want him to know that women suffer from this.

Visualisation

Some participants preferred to see shared menstrual
information via a calendar view because they were more
used to the calendar view and this view allowed them to see
the whole picture.

P10 also noted that it would be great to have educational
information in the sharing feature so that her partner could
learn about how to support her when she felt uncomfortable
or upset.

P1: I'm probably more used to a calendar view [...]
It's better to look at the cycle within a month to get a
sense of the whole picture.

P10: That'd be brilliant! Then he wouldn't just ask me
to drink more warm water! For example, if I share
this symptom and my boyfriend sees it through the
app, he would be able to get me a heat patch or buy
me a dessert to help me feel better.

The preference for the calendar view may be because
participants expected more complex information to be
communicated through the app, as simple information can
be shared verbally. P2 expressed her frustration with a
sharing feature that just visualise data for a single day.

5.2.4.5.

P2: It just shares information for a single day. It
doesn't share monthly, cyclical information. Then
what am I using it for? I can simply verbalise.
5.2.4.3.

Stop sharing

Although stopping sharing was considered a necessary
feature, some participants were concerned that the act of
stopping sharing would negatively affect the relationship
with the recipient. P9 described how she felt about the
wording of the "remove partner".
P9: You can choose to share with the person or stop
sharing, it’s a very necessary function [...] But
removing this person from my sharing partners, this
act feels like a break-up.

Feeling intimate through the user interface

Some participants liked feeling intimate through the user
interface if the sharing feature was designed for sharing
with partners.
6.

P4 liked the use of heart shapes that created a sense of
intimacy for the interface.

CONCEPTUAL DESIGNS

According to the findings of the app review study and the
interview study, the existing sharing features in menstrual
tracking apps were not satisfying in supporting the diverse
privacy preferences and different reasons for sharing
menstrual information. Since findings suggested that
menstrual information sharing could help satisfy the need
for normality and for gaining support from others, we
sketched out two conceptual designs to explore how sharing
features could be designed to support these two needs. We

P4: I liked that its emphasis on the intimacy between
two persons. It used hearts to give the impression of
intimacy and love.
P8 felt intimate through the interface’s emphasis on privacy
for just the couples.
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aimed to use these conceptual designs as probes to get more
insights from participants.

because women could feel uncomfortable
menstruating and thus in need of care and support.

Conceptual Design 1: Support

As for Symptoms, physical pain data for this day and the
last seven days are displayed. The data for the day is
displayed to keep the recipient informed of the current
discomfort experienced by the user. The last seven days of
data are displayed to help the recipient get an overview of
the most recent discomfort experienced by the user and thus
better understand the user, as the user may not experience
discomfort every day. By default, this template shares
physical pain symptom data only, since pain can cause a
support need. This template has been designed with the
principle of sharing only what needs to be shared to avoid
oversharing.

The need for support emerged from the physical symptoms
or negative emotions associated with menstruation;
menstrual tracking apps could allow women to share
information about their menstruation dates and symptoms
with others in real-time to gain timely support.
Templates for sharing

Sharing templates are provided to allow users to quickly
understand the purpose of data sharing (see Figure 5).
Swiping the interface, users are presented with three
predefined templates for “Simply Share”, “Share with
Doctor” and “Achieve Pregnancy” as well as a blank
template that allows for customisation. Each template card
contains a title and a short description.

when

The Knowledge Cards show the corresponding solution and
the cause of the symptom according to the Symptoms that
are being shared. This is to help recipients, especially those
without a menstrual cycle, to better understand the user and
to provide appropriate support.
Edit the template and send an invitation

After viewing the template, users can share it directly by
clicking the “share this view” button at the bottom of the
screen. Users can also modify the template to suit their
needs by clicking on ‘edit’ at the top right corner. The
editor has been designed to support a wide range of privacy
preferences and enable granular settings.

Figure 5. Templates for sharing.

The inclusion of the three pre-defined templates is based on
the needs identified from the interview study. The “Simply
Share” template is designed to help users receive timely
support. The “Share with Doctor” template is to make it
easier for users to address health issues with their doctor.
The "Achieve Pregnancy" template is to help users share
information and responsibilities with their partners so that
they can work together to achieve pregnancy.
By clicking on “view more”, users can preview the template.
Take the “Simply Share” template as an example. Note, we
only designed the “Simply Share” template in this study
(described in the next section). The other two templates
were not attempted because the current findings were not
sufficient to support the design of these two.

Figure 6. Template editor and send invitation popup.

As shown in Figure 6, the editor consists of two main parts:
the sharing module selector and the module settings. The
selector at the bottom of the screen allows users to choose
the module they want to share and see the effect of sharing
immediately on that screen. If not satisfied with the effect,
users can click on the “settings” button at the top right
corner of the module to make further adjustments. Take the
Cycle Calendar for example; users can choose whether to
show ovulation days, past cycle data, predicted cycles and
so forth.

Simply share it to gain support

The “Simply Share” template aims to help users gain timely
and effective support. The template consists of three
modules: a Cycle Calendar, Symptoms, and Knowledge
Cards (see Figure 5).
The Cycle Calendar shows the information about the user’s
menstrual cycle, with menstruation dates highlighted,

Once the template has been adjusted, clicking on the “share
this view” will take the user to a send invitation pop-up.
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After the user has sent the link and invitation code to the
recipient, the recipient will be able to view the shared
information via a web link if they do not have the same
menstrual tracking app installed. Moreover, the pop-up will
prompt the user to note the name of the person they are
sharing with so that they will know who they have shared
with later.

Set reminders (as a recipient)

View what is being shared, change settings, and stop
sharing

Conceptual Design 2: Normality

When viewing menstrual information that someone has
shared with them, the user as the recipient can choose to set
reminders, for example when the menstruation starts, or
when physical pain occurs, or when that person is feeling
low (see Figure 8). The reminders are off by default to
avoid information burdens that can occur.
The need for normality could be viewed as a need to know
about other women’s menstrual experiences; menstrual
tracking apps could create opportunities for and encourage
women to share their experiences and help women find
people with similar experiences.

When cycle data is being shared with others, users will see
who their data is being shared with and who is sharing data
with them on the homepage (see Figure 7).

Poll

Based on previous findings on normality, three types of
polls are created to provide opportunities for women to
share their experiences: tracked data poll, cause poll and
influencing factor poll. A poll feature was chosen because it
is simpler to vote than to write a review, so it might attract
more people to share.
Users can see all types of polls from the homepage, or they
can swipe the tab to see the individual types of polls. Each
poll consists of three main areas: Visualisation, Articles and
Discussion (see figure 9).

Figure 7. View what is being shared and stop sharing.

Users can check that whether their privacy preferences are
being met by viewing what is being shared from the
recipient’s perspective. The name of the recipient is
displayed in the top left corner of the interface, with an eye
icon used to indicate that this is the view the recipient will
see. If privacy preferences change, users can go to the
editor to edit the view or stop sharing.
Two options are provided for users who wish to stop
sharing. The first is equivalent to removing access to the
data so that the recipient can no longer see any data. The
second is equivalent to stopping updates so that the
recipient can only see the data that has been shared. The
first is the most common mode of stopping sharing. The
second option is offered based on interview results, in that
some people were concerned that removing access to data
completely could harm relationships with recipients,
especially those close to them.

Figure 9. Poll homepage and tracked data poll.
Interactions of voting

Different voting interactions were designed to facilitate
sharing and subsequent aggregation.
For tracked data polls, users can share their data directly by
clicking on the vote button at the bottom of the screen (see
Figure 9). For example, if the poll question is “What is your
typical cycle length?”, the vote button will display “vote my
data: 31 days” in which the number is calculated by the
system.
For cause polls (see Figure 10), users vote for what they
feel are the possible causes of a particular menstrual
experience by tapping on the rectangles in the Visualisation
area (i.e. one rectangle one cause). Users can add a cause if
they feel that there are other possible causes. An “add a
cause” pop-up would allow users to describe the cause in an

Figure 8. Set reminders.
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7.

open text box. While the user is typing, similar existing
answers are displayed to avoid duplication due to
differences in wording where possible.

STUDY 3: DESIGN WORKSHOP

7.1.

Method

We set up a design workshop and used the two conceptual
designs as probes to elicit more insights from participants.
Participants

Five participants were recruited. A convenience sampling
strategy was adopted considering the limited time. All
participants were HCI students at UCL and met the same
inclusion criteria as the previous interview study: be aged
over 18 and have or had a menstrual cycle. The workshop
lasted for 1.5 hours. Each participant was compensated £15
for their time.
Materials

Sketches of the conceptual designs were put on a Miro
board to facilitate the evaluation. For each concept design,
questions were asked to elicit participants’ opinions such as:
Do you think this feature would be useful for you? What do
you like about this feature? What could be improved? Do
you have any concerns about this feature?

Figure 10. Cause poll and influencing factor poll.

For the influencing factor poll (see Figure 10), users vote
on how they feel a particular factor affects their
menstruation. If they have a different experience, users can
tap on ‘add an experience’ to share their experience. Two
types of input are designed, selector and open text, with the
selector presented to the user first by default. The selector is
divided into two interactive areas, with the left side
containing categories of menstrual experience, such as time,
colour, flow, pain, etc., and the right side containing more
specific descriptions of changes, such as whether the flow is
heavier or lighter. This design aims to help users
communicate their experiences effortlessly. The open text is
also provided to allow users to share their experiences more
flexibly.

Procedure

After participants consent to participate in the study, they
received the link to join the meeting and the link to the
Miro board. During the evaluation, sketches were explained
and participants were asked to talk about their opinions.
Notes of insights were made during the evaluation.
Data analysis

The recording of the workshop was manually transcribed.
More notes were made during transcription. The transcript
was analysed, and insights were grouped using affinity
diagrams.

Visualisation

Users can view the aggregations of similar experiences in
the Visualisation area (this area is also used for voting as
described above). The bar chart is chosen to visualise the
poll results mainly because this chart is familiar to the
general public.

7.2.

Results: Conceptual Design 1

Overall, participants found the design very flexible and
thoughtful, taking into account the needs of both the sharer
and the recipient. In particular, participants found the
sharing template and privacy controls to be most useful and
important, and they felt that being able to know how the
data would be shared before it was shared helped them to
make better decisions.

Articles

The Articles area will display medical information or the
views of healthcare professionals that are relevant to the
poll question. For example, in the poll "How does the
COVID vaccine affect your menstrual cycle", the Article
area could showcase the latest research discussing the
association between the COVID vaccine and the menstrual
cycle.

Participants also reported concerns and suggestions about
the conceptual design. This feedback was discussed below
as further user needs.
Read receipts and access logs

All participants requested a read receipt to confirm the
recipient received and viewed the information they had
shared.

Discussion

After a user has voted for their experience, a text with the
message "Share more of your experience" appears at the
bottom of the screen to encourage users to explain more
about their experience in the Discussion area. Users can see
anonymous comments from other people, with each
comment accompanied by that person’s vote, making it
easier for users to identify people with similar experiences
to their own. Users can also use the filter in the top right
corner to find people with similar experiences more
efficiently.

P13: Because that would allow me to confirm that the
information has been successfully shared.
Participants expressed mixed attitudes towards access logs,
which are records showing how many times and when the
recipient viewed the information. The need for access logs
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was found to be related to trust in the recipient, information
burden, and the sense of responsiveness.

did not have the same menstrual app installed, they
perceived web links as an easier way to disseminate their
private data.

One participant desired access logs of their partner because
she wanted to know if her partner cared about her. Whereas
when the recipient was a family member, most participants
said that they did not need access logs because they trusted
their family.

P16: The link, can the recipient share it again? I am
afraid that someone else would share my data with
others.
Privacy concerns were also reflected in their requirements
for stopping sharing: P14 wanted confirmation that the link
would be disabled completely after stop sharing, and P13
suggested setting an expiry date for sharing so that sharing
would automatically stop when it expired.

P16: I was wondering if I could have the logs to see
how many times and when he came to view the
information, whether he cared about me regularly.
P14: Because there’s trust in family, if they want to
see it they will certainly look at it from time to time, I
don't need information from here.

P14: You share it with the doctor, a stranger, is the
link always valid? There has to be a way to get that
link disabled completely.

However, P15 said she did not want the access logs because
she did not want to put pressure on her partner and was
concerned that the logs would affect trust in her relationship.

P13: Could I set how long I’d probably share this
when I share it, for example the sharing is valid for a
day or longer, and it disables itself when the time
comes.

P15: I don't really want access logs. I don't want to
put too much pressure on him, it's not his job to see
this information. And it's a matter of trust, I guess, I
am afraid that seeing the logs would affect my trust in
him…

Additionally, most participants expressed concerns about
their data being shared for commercial purposes.
P13: I am afraid that the app will share my habits and
privacy for commercial purposes.

P13 noted that the need for access logs was a need for
responsiveness.

Delivering more personalised messages

P13: I feel that responsiveness is important no matter
what you share. I’m happy to share with you and I’d
like to get a response from you.

One participant suggested that the Knowledge Cards could
be customisation information cards. The cards could not
only convey symptom-related knowledge but also allow
users to deliver more personalised messages.

Patterns of menstrual symptoms

Participants wanted to visualise their menstrual symptoms
on the Cycle Calendar to communicate to the recipient the
patterns of their menstrual symptoms.

P17: For example let them know to cook less spicy
meals, or let them know that I've been in a bad mood
for the past two days. Just let me customize it, like ‘I
am in a bad mood when I get my period’, something
like that.

P17: You can mark it with different colours and then
the calendar can be scrolled and you can have an
idea of what symptoms you’ll probably have around
your period.

The proposal for a customised card again reflected the need
for understanding and support. The sharing feature was
seen as an indirect way to communicate needs. By noting in
the sharing feature P17 expected her family to understand
her emotions and to provide her with a more suitable diet
when she was menstruating.

It was suggested that the current conceptual design ignored
the cyclical nature of menstrual symptoms. The “Simply
Share” template was designed to help women receive
timely support by focusing on communicating the current
and most recent menstrual discomfort. However, women
usually experience similar symptoms each menstrual cycle
and communicating this information could allow the
recipient to better understand a woman's menstrual
experience.

Reminders

All participants found reminders useful. P13 felt that the
reminders would help her to know what to do or what
support she could give to other women, which was
consistent with the results of the interview study. P14
thought that reminders would be useful when planning for
pregnancy, as she felt that the ovulation date calculated by
the app was quite accurate.

Data privacy

Some participants expressed privacy concerns about sharing
their data through links. While participants agreed that
sharing via links was more convenient for recipients who
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P13: For example, if this person is in a bad mood, I
know not to mess with her. Or my bestie is having
heavy cramps, I could hurry up and make her a cup of
brown sugar soup.

Participants thought it would be interesting to see the poll
results, both in terms of the proportional distribution of
menstrual data and the various causes of symptoms.
P17: It's quite interesting to see this proportional
distribution and all that.

P14: I think it's useful when someone wants to get
pregnant because the calculations are quite accurate.

P14: Many people may have more unusual reasons
and it’d be interesting if they could share them and we
could see them.

One participant proposed a reminder for menstrual products
because she often forgot to buy them; she felt it would be
nice for her partner to help with the purchase after receiving
the reminder. This proposal reflected the need for practical
support.

Poll as a trigger for information needs

Participants liked the availability of articles related to the
poll questions because they met their information needs in a
timely manner.

P17: I think it’d be nice if he gets a reminder and just
goes and buys it without me saying anything. Another
thing is that I, as the one who has periods, often
forget. Two people, double insurance.

P13: I like that it offers related articles because I feel
that I read something, I know it has blah blah, but I
also want to know in more detail like what the reasons
are, and here it gives me a chance to find out.

Avoiding a sense of surveillance

Participants liked that the “Simply Share” template shares
physical pain data only by default, avoiding the sense of
surveillance resulted from too much data being shared.

Participants felt that the interactive nature of the poll would
make them more interested in learning about menstrual
health because their curiosity could be triggered by the
experiences of others.

P15: I like that it only shows pain data because it's
useless to show others, the other person knows when
and how to care for me, that’s enough, knowing too
much would be like surveillance.

P15: It's like a menstrual health education feature
with an interactive component, it feels more
interesting than a regular article. Because sometimes
I may not be interested, but if I see someone else's
experience first, I might be curious and want to learn
more.

One participant said it was easier to feel being watched
when synchronising data with others in real-time.
P17: It's just I don't want to have a feeling of being
watched [...] just sharing once or twice, I don't want
you to keep watching my cycle.

Participants suggested providing personalised articles to
address possible concerns about normality when users view
the poll results. P16 depicted a scenario where someone’s
menstruation was normal, but their experiences did not
appear in the poll results, which could make this person
worry.

Dynamic sharing (i.e., synchronising menstrual data) seems
to be more likely to make people feel being watched as
opposed to static sharing (e.g., exporting images to share).
Therefore, the app could provide the function to export
images or other static sharing to avoid the privacy concerns
of users who do not need to share data in real-time.
7.3.

P16: Let's say someone is having her period once
every two months, but most people have a thirty-day
cycle, wouldn't she be more panicked knowing that?
But some people get their periods once every two
months and that’s normal for them. It’s just her data
may not be shown here.

Results: Conceptual Design 2

Poll as a form for sharing

Participants liked the poll as a form for sharing because it
made it more efficient to obtain information. Participants
thought it was more straightforward to read the poll results
than to read the comments in the forum.

Although this scenario was not considered in the production
of the concept design, it again reflected the need for
normality and the necessity of supplement personal
experiences with professional medical information.

P13: If I look at the forum, everyone posts one
sentence, it’s not very efficient to get the information,
but it’s very efficient to look at the poll and the chart,
I know where I am and how many people are similar
to me, so I pretty like the poll.

Facilitating description of experiences

Participants liked the design of the voting interaction which
combined a selector and open text. Participants felt that the
selector allowed them to express their experiences more
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easily, while the open text allowed users to share more
unusual experiences.

men could be embarrassing. The former reason could be
understood as the taboo surrounding a woman’s body [3]
and the latter reflected the impact of menstrual stigma [25].
Moreover, some participants desired a dedicated online
platform to discuss menstrual issues because they thought
menstruation was a private topic and usually not being
discussed openly, which also indicated the stigma of
menstruation [25].

P13:I like how you categorised this, just separating
time, flow and colour, which avoids me not knowing
how to describe it.
P14: I like the option of being able to describe it
myself, as many people have more special reasons

In line with previous work on health data sharing
[12,13,37,41], we found that participants expressed diverse
sharing preferences and required flexible and transparent
controls to manage what is shared. However, our findings
showed that the current sharing features in menstrual
tracking apps lack flexibility, having many restrictions on
the information types, the recipient, and the time period
during which data is collected. In terms of transparency,
participants underlined the importance of knowing what
exactly is being shared even before sharing and appreciated
having the recipient’s perspective to see precisely what is
being shared in the first conceptual design. This finding
confirmed the design implication proposed by Prasad et al.
[41].

Anonymous sharing

When asked what concerns they had about using such a
sharing feature, all participants felt that as long as it was
anonymous, there would be no concerns.
One participant stated that she would not dare to vote if she
could not make sure it was anonymous. This feedback
highlighted the importance of anonymity and suggested that
the interface should emphasise that all votes are anonymous.
P14: The poll is all anonymous, right? I feel like I
wouldn't dare click on it if it doesn’t say it’s
anonymous.
8.

Prior work on health data sharing focused more on the
flexibility and transparency of privacy controls, while less
attention has been paid to demonstrating the purpose of data
sharing. However, this was found important in the context
of sharing menstrual data. One possible explanation might
be the menstrual stigma and taboos surrounding
menstruation so participants generally not shared their
menstrual information. Another possible explanation is that
previous studies focused on the clinical context where the
purpose of sharing is clear (i.e., to address health issues),
whereas the current study also sought to explore the
possibilities of menstrual data sharing beyond healthcare.

DISCUSSION

This research explored the needs of women in sharing
menstrual information and how sharing features in
menstrual tracking apps can support this through three
studies: an app review study with 6 menstrual tracking apps,
an interview study with 12 participants, and a workshop
with 5 participants. Based on the findings of the app review
study and the interview study, the current sharing features
in menstrual tracking apps were disappointing in terms of
supporting diverse privacy preferences and varied reasons
for sharing menstrual information. The main themes that
emerged from the interview study were: (1) need for
normality, (2) need for understanding and support from
others, (3) attitudes toward sharing of menstrual
information, and (4) user needs and preferences for specific
functionalities. The interview study indicated that menstrual
information sharing played an important role in satisfying
participants’ needs for normality and for understanding and
support from others. Thus, we made two conceptual designs
to explore how sharing features can be designed to support
these two needs. Participants liked the first concept in
gaining support from others by sharing menstrual dates and
symptom data and they appreciated the flexible and
transparent privacy controls it offers. Participants also
showed great interest for the second concept in using polls
to collect and visualise menstrual experiences.

Our findings indicated that the sharing of menstrual
information helped participants construct menstrual
normality and gain support from others. Although the two
conceptual designs we made to address these two needs
received positive feedback from participants, we also
observed the challenges that may arise, as discussed below.
Challenges in menstrual data sharing
Constructing normality, identifying menstrual problems, and
menstrual health education

Our findings on menstrual normality supported the “look
for normal” model by Genuis and Bronstein [22]. These
findings are also consistent with that of Wood et al. [47]
who found that women’s perceptions of normality stemmed
from the consistency and predictability of the menstrual
cycle. Our Concept Design 2 is in line with Wood et al.’s
suggestion to facilitate the communication of women’s
menstrual experiences and to show the diversity of normal
menstrual experiences, thus improving menstrual education
on menstrual variability [47].

These findings seemed to suggest that menstrual stigma and
taboos surrounding women’s bodies influenced some
participants’ attitudes toward sharing. Some participants
generally not shared with men unless their partners, which
was also reported in previous studies [7,38], because they
felt that sharing menstrual information could suggest an
intimate relationship and that sharing such information with
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However, according to the findings of Abreu-Sánchez et al.
[2], many menstrual symptoms and changes are considered
normal, and the normalisation of menstrual experiences
may cause delays in the identification and treatment of
menstrual problems. In our study, not all participants
mentioned the need for professional medical information to
confirm whether their experience could be a health risk
after learning that others had similar experiences. This
finding may reinforce the importance of supplementing
personal experiences with professional medical information.
Thus, for our Concept Design 2, one possible improvement
could be providing personalised information to guide users
in identifying menstrual problems after they share their
menstrual experiences, such as that the experience may be
abnormal and a visit to a doctor is recommended.
Alternatively, menstruation tracking apps could provide a
chatbot to which a user could share their experience and
this chatbot could help determine how normal it is or
whether they should see a doctor for confirmation.

avoiding a sense of being monitored or by avoiding being
the one monitoring others. Our findings indicated that by
sharing only what needs to be shared (e.g., only sharing
menstrual discomfort data for support), the sense of
surveillance could be avoided to some extent.
Interestingly, it seemed that some participants wanted to
monitor the recipient through data, as they wanted access
logs to see if their partner cared about them while they felt
that access logs from family members were not necessary
because of trust in family members. This finding is
consistent with previous research that data monitoring is
driven by a lack of trust [6]. To avoid access logs becoming
new sites of accountability and undermining trust in
intimate relationships [30], we suggest that sharing features
should consider promoting interaction and connection after
the menstrual information is being shared. For example, the
sharing interface could provide a button (e.g., a heart or a
hug icon) for recipients to indicate that they have seen the
information and that they care about the sharer.

As participants wanted to seek normality and the
normalisation of the menstrual experience may be
detrimental to the identification and treatment of menstrual
problems, the problem may essentially be a lack of
menstrual knowledge. To address this issue, our results
indicated that participants were interested in menstrual
experiences of others; using polls to collect and visualise
the various menstrual experiences can stimulate participants’
interest in learning about menstrual knowledge.

Design implications for sharing features

We identified two design opportunities for improving
sharing features in menstrual tracking apps. One is to
address the need for support through data sharing and the
other is to address the need for normality through
experience sharing. Design implications are summarised
below.
Data sharing addressing the need for support
Demonstrating the purpose of data sharing

Promoting care through data sharing and dealing with
surveillance in data sharing

Participants were not very used to the idea of sharing
menstrual data and were trying to fully understand what the
purpose of such sharing would be. Through in-depth
interviews, it was found that participants felt that sharing
menstrual data could help achieve the following goals:
getting timely support, addressing health concerns and
achieving pregnancy. Thus, it could be suggested that the
sharing features in menstrual apps work towards these three
goals and that the interface should clearly communicate
these three purposes to help users think about whether their
needs can be met through data sharing.

Our findings suggested that a primary goal of participants
sharing menstrual information is to gain support from
others and that they expect timely and effective support
through using the sharing feature. Thus, we developed
Conceptual Design 1 that enables the sharing of information
on menstrual dates and symptoms, as well as providing
symptom-based educational information. This concept
design is in line with Kaziunas et al.’s notion of “caringthrough-data”, where data is used as a means of fostering
empathy and togetherness, fulfilling a person’s need for
care and improving their emotional well-being [27]. We
suggest that this conceptual design has potential because it
has been found that health data help to promote a better
understanding of a person’s behaviour and to facilitate
communication and care [48]. Moreover, the design follows
the “COM-B” behavioural model [36] by removing barriers
to both the Capability (e.g., providing information about the
causes and solutions to menstrual symptoms) and the
Opportunity (e.g., updating information about the menstrual
discomfort a woman is experiencing) to influence the
recipient’s behaviour thus enabling them to support the
sharer.

Designing for timely and effective support

Participants expressed the need for support from others
when they were menstruating or experiencing physical pain
associated with menstruation. Participants also expected to
be aware of other women’s menstrual information so that
they could better support people they cared for. Based on
these findings, it could be suggested that the sharing feature
allow users to share the menstrual dates and physical pain
data to assist recipients in providing timely support.
Patterns of menstrual symptoms could also be presented to
allow the recipient to have a better understanding of a
woman’s menstrual cycle. Reminders could be provided for
recipients if they wish to provide support in a more timely
way.

It is important to think about how to handle the issue of
surveillance in data sharing. Findings showed that some
participants consciously avoided surveillance, either by
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Effective support requires the recipient’s sympathy for
menstrual symptoms and knowledge of how to alleviate
them. The interviews showed that some participants
expected their partners to understand and help with the
discomfort caused by menstrual symptoms, and some
participants wanted to be equipped with knowledge about
menopause to better support family members approaching
menopause. Therefore, we suggest that the sharing feature
could provide the recipient with knowledge related to the
symptom (e.g. causes and solutions to the symptom) based
on the symptom data that is being shared. Moreover, the
sharing feature could enable the recipient to communicate
the message that they have seen the data and they care
about the sharer, thus fulfilling the emotional needs of
sharer.

often made sense of their experiences through experiences
of other women, and similar experiences of others could
provide reassurance and facilitate acceptance. Based on the
interview results, typical experiences (e.g. cycle length),
causes of menstrual symptoms (e.g. what causes delayed
menstruation) and influencing factors (e.g. how stress
affects menstruation) were important information for
participants to construct an understanding of normality.
Therefore, it could be suggested that a sharing feature could
facilitate the aggregation of women’s similar menstrual
experiences in these three aspects. Visualisation like a bar
chart could be used to show how many people have a
certain experience.

Designing flexible and transparent privacy controls

Merely learning about the experiences of others was found
not enough to help participants conclude whether their
experiences would be a health concern. Some participants
felt that similar experiences of others were useful but
lacked expertise, so they desired reliable medical
information to gain a more accurate understanding of the
experience. Moreover, Thus, it could be suggested that apps
could provide relevant medical information to supplement
the shared personal experiences to meet the potential
information needs and to avoid possible delay in the
identification and treatment of menstrual problems.

Supplementing personal experiences with professional
medical information

The reason for the need for flexible privacy controls was
that participants expressed different preferences for sharing
menstrual information. Limiting the data type, the type/
number of recipients or the time period during which data
were collected may result in not meeting the diverse needs
of users, thus preventing them from engaging in the sharing
features. We suggest that apps allow users to customise
what is shared and with whom to support varied user goals
of sharing.
Transparent privacy controls were highly valued. Not being
able to clearly understand what is being shared was found
to be a significant barrier to participants using sharing
features. Participants also felt that a textual description of
what is being shared was not straightforward. Our findings
suggested that providing a recipient’s view could satisfy the
need to see precisely what is shared.

Limitations and future work

Due to time constraints, we did not have time to focus on
all user groups. The recruited participants identify
themselves as women and most of them mentioned being in
a heterosexual relationship, due to which some inclusivity
issues may be overlooked. However, we noticed that some
existing partner-sharing features in menstrual tracking apps
lack inclusivity as they often assume the user’s partner as
men without a menstrual cycle or do not allow partners to
view each other’s menstrual cycles. These issues should be
tackled to better support all people who have a menstrual
cycle. Moreover, the recruited participants were aged
between 18 to 34 and currently not aiming to get pregnant.
Therefore, it would be desirable for future research to
understand the needs of sharing of women in other life
stages such as pregnancy and menopause. Additionally,
cultural backgrounds could shape a person’s attitude toward
menstruation as taboos and stigma [25,44] and thus
influencing one’s attitudes toward sharing menstrual
information. Future research could seek to understand the
challenges of menstrual data sharing of women from
different cultures.

Experience sharing addressing the need for normality
Providing opportunities and triggers for experience sharing

Participants often found that knowledge or experiences
shared by others, which they were not explicitly looking for,
helped them to better understand their menstrual experience
or improve their menstrual health. Some participants felt
that due to the private nature of menstruation, they rarely
had the opportunity to discuss menstruation-related topics
with others, and they also felt that it was weird to discuss
menstruation openly on social media. Participants also
reported that they rarely volunteered to share their
experiences unless they were asked or they felt their
experiences could be useful for others. Thus, it could be
suggested that menstrual apps could not only provide
women with the opportunity to share their experiences but
also encourage women to share their experiences to get
inspiration from each other. Our findings suggested that
polls with thoughtfully-designed voting interactions have
the potential to engage women in sharing their experiences.

9.

CONCLUSION

This research investigated the needs of women of sharing
menstrual information and explored how sharing features in
menstrual tracking apps could be designed to better support
women. Findings showed that the sharing of menstrual
information played an important role in satisfying the needs
for normality and for gaining understanding and support
from others. Additionally, results revealed several

Promoting aggregation of similar menstrual experiences

To facilitate women construct the understanding of
normality, aggregation of similar menstrual experiences
could be a more efficient way. It was found that participants
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facilitators and barriers to the sharing of menstrual
information as well as related technological needs. Based
on our findings, we provided design implications for
sharing features in menstrual tracking apps that how data
sharing and experience sharing could be designed to
address the need for support and the need for normality
respectively. Future research can seek to understand the
motivations and challenge of sharing menstrual information
of women at different life stages and from different cultures.
Although sharing personal menstrual information has the
potential to bring benefits, women may not be willing to
share out of varied reasons. It is therefore important to
provide insights in how technology can take into account
women’s needs and address their concerns.
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APPENDIX 3: PRE-INTERVIEW QUESTIONS
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APPENDIX 4: INTERVIEW TOPIC GUIDE

Introduction
Hi, thank you for taking part in this interview. As stated in the consent form, you are free to stop the interview at any time
without giving a reason. Your information and the conversation will be kept confidential. The interview may take up to 1
hour, and you’ll be given 10 pounds for your participation.
My study is on menstrual tracking and data sharing. In this interview, I would like to know about your views and experiences
on this topic and we will look at some menstrual tracking apps together as well.
I am going to start the recording if you don't have any questions so far. Is that OK? And could you please speak at a slower
speed so that it is easier for me to transcribe? Thank you.
Prior experience of sharing menstrual information
In the questionnaire, you said that you have shared information about your menstrual cycle with ...,
•

Could you tell me a bit more about that? (what, how, why)

Prior experience of tracking menstruation
In the questionnaire, you said that you have tracked information about your menstruation,
•

Could you tell me how long have you been tracking your cycle?
o What kinds of things do you track?
o Why do you track these things?
o Would you like to share any of your tracked data with others? (what, who, why, how)

In the questionnaire, you said that you have used menstrual tracking apps,
•

•

What apps do you use?
o Is there any experience of your menstrual data that is not captured adequately by the apps you use?
o Is there anything you love about the apps you use for menstrual tracking? Can you name 2 things?
o Is there anything you dislike or wish it did better/ differently? Can you name 2 things?
Do you track other aspects of wellbeing?
o Would you like to share information about that with others? (why, who, how)
o How do you think of the differences between sharing these data and sharing menstrual tracked data?

Opportunities of sharing menstrual information
•
•

•
•

How would you describe your experiences during a cycle? [body, emotion...]
o Would you like to track these experiences?
o Would you like to share these experiences with others? (who, why, how)
Could you think of anything that might influence your menstrual cycle? [activities, medical...]
o Would you like to track these things?
o Would you like to see the pattern of how these things influence your menstrual cycle?
o Would you like to share this kind of pattern with others? (who, why, how)
Could you think of any decision or plan that could be influenced by your menstrual cycle?
o If this decision/ plan involves someone else, would you like to share some information about your
menstrual cycle with them? (what, why, how)
Could you think of any situation when you may want to know about some information about other people's
menstruation?
o Would you like to share some information about your menstrual cycle in that situation? (what, why, how)
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Experiences/ views of sharing features in menstrual tracking apps
From the questionnaire,
•

•
•

you said that you have used the sharing features in menstrual apps,
o Could you tell me what the sharing feature is like?
o Could you tell me your experience of using that feature?
o How do you think of such sharing feature? What can be improved?
you said that you are aware of the sharing features in menstrual apps you have used, but you haven’t used that
sharing feature,
o Could you tell me why?
you said that you are not aware of any sharing features in any menstrual apps you have used,
o Could you visualise this kind of feature in a menstrual app? What would you expect from such sharing
feature?

MIRO board: Existing sharing features in menstrual tracking apps
Let's look at the existing sharing features provided by 4 menstrual tracking apps, and basically sharing is just a small feature
in these apps. I prepare some screenshots of each app. I am going to share the MIRO board link with you so that we can
work on it together. Could you open the link? I am going to show you around the sharing features provided by these 4 apps. I
would like to know the things you like/dislike about these features, how they could be improved, and if you would like to use
such features. Remember that this is not to test you, it is to see how satisfying these features are and what could be improved.
Let's get started if you don't have any questions so far.
For each important screenshot:
o
For each app:
o
o
o
o

How do you feel about [key elements: information, visualisation, control] on this interface?
What are the things you like about this feature?
What kinds of things do you think would hinder you from using this feature?
How could it be improved?
Generally, would you like to use the sharing feature provided by this app? (who, why)

Close the MIRO board session
After viewing all these apps and features, do you have any thoughts you want to share?
Close the interview
Anything else you would like to add about the topic of menstrual tracking and data sharing?
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APPENDIX 5: SCREENSHOTS OF SHARING FEATURES IN MENSTRUAL TRACKING APPS

Clue
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