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ABSTRACT 
Menstrual trackers currently lack the afordances required to help 
individuals achieve their goals beyond menstrual event predictions 
and symptom logging. Taking an initial step towards this aspiration, 
we propose, validate, and refne fve functional design requirements 
for future interface designs that facilitate menstrual data explo-
ration. We interviewed 30 individuals who menstruate and collected 
their feedback on the practical application of these requirements. 
To elicit ideas and impressions, we designed two proof-of-concept 
interfaces to use as design probes with similar core functionalities 
but diferent presentations of phase timing predictions and signal 
arrangement. Our analysis revealed participants’ feedback regard-
ing the presentation of predictions for menstrual-related events, 
the visualization of future signal patterns, personalization abili-
ties for viewing signals relevant to their menstrual experience, the 
availability of resources to understand the underlying biological 
connections between signals, and the ability to compare multiple 
cycles side-by-side with context. 

CCS CONCEPTS 
• Human-centered computing → Empirical studies in HCI; • 
Applied computing → Health informatics. 

KEYWORDS 
menstrual tracking, gendered health, health interface, health infor-
matics 
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1 INTRODUCTION 
Menstrual trackers are commonly viewed as tools that allow individ-
uals to log their symptoms and predict when their next menstrual 
cycle will occur, but individuals often seek far more information 
about their menstrual health [14, 18, 34, 54]. They want to know and 
refect on how their daily routine impacts their menstrual health 
and its resulting symptoms, how their menstrual health impacts 
their daily routine, and whether their menstrual health can be con-
sidered healthy [14, 35, 43, 54]. Answering these questions could 
ultimately lead to a heightened sense of bodily self-awareness that 
can empower individuals to make informed decisions about their 
overall health and wellbeing [35]. 

However, individuals who menstruate frequently report that 
they are unsatisfed with their current menstrual trackers because 
the limited functionality of their trackers prevents them from an-
swering all of their questions [14]. These tools primarily serve 
as diaries, allowing users to revisit the data that they collected 
on any given day, yet they do not enable users to analyze their 
historical data in aggregate to identify trends and patterns over 
time [35]. Furthermore, existing tracking apps are primarily limited 
to monitoring fow timing and duration [58], which limits the lenses 
through which people can inspect and refect on their menstrual 
health. There has also been a growing body of literature espousing 
the importance of accounting for the diverse and personal relation-
ships between the menstrual cycle and physiological data (e.g., body 
temperature and heart rate) to comprehend individual diferences 
in menstrual cycle characteristics [6, 12, 37, 51]. Menstrual tracker 
users in previous HCI studies have also hypothesized that a variety 
of signals from diferent data collection methods (e.g., physiological 
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data from smartwatches) may be relevant to understanding their 
menstrual experience [14]. Yet, less attention has been devoted to 
understanding how people would navigate such data and reconcile 
it with self-reported characteristics of their menstrual cycle. 

The purpose of this paper is to provide insight into how future in-
terface designs can efectively support users’ goals in exploring their 
menstrual data. Previous work provides a thorough commentary 
on the goals that users aim to achieve, but it has lacked exploration 
of practical requirements to assist users in accomplishing these 
objectives. Since most menstrual trackers are designed specifcally 
to provide predictions related to menstrual cycle events, users may 
not be able to rely solely on their previous experiences with their 
trackers to envision the ideal features necessary to satisfy all of 
their menstrual tracking goals. Instead, we use design probes to 
inspire users to think broadly about how menstrual trackers can 
better suit their needs. 

To start this research, we frst examined prior literature and 
conducted a formative study to confrm the goals users wish to 
achieve during menstrual health tracking. We then propose fve 
functional design requirements aimed at facilitating multivariate 
menstrual data comprehension towards one or many of these goals. 
To validate and refne these requirements and how they could be 
embodied in a menstrual tracker, we gathered feedback from 30 
people who menstruate. Most of these participants were young 
adults who, while constituting a signifcant user base for menstrual 
tracking apps [7], may not fully represent all menstrual tracking 
experiences (e.g., pregnancy or menopause). We then designed two 
mock interfaces and used them as design probes to elicit partici-
pants’ ideas and impressions. During the study, participants shared 
how they would achieve their menstrual tracking goals with each 
interface separately. They then compared and contrasted the in-
terfaces, providing suggestions for improvements in a real-time 
co-design activity. From our thematic analysis of study transcripts 
and artifacts, we provide a refned list of design requirements for 
future menstrual tracker designs that can efectively assist users in 
exploring their menstrual data and achieving their goals. 

2 RELATED WORK 
In our examination of prior literature, we frst delineate the specifc 
goals related to menstrual health tracking that have been identifed 
in previous research. We then highlight the existing gaps in current 
platforms for efectively supporting users’ understanding of their 
menstrual health data. Lastly, we explore how previous studies 
have facilitated the exploration of personal health informatics data, 
drawing inspiration from their approaches. 

2.1 Motivations to Explore Menstrual Health 
Data 

Personal health informatics involves the use of technology to track 
and analyze one’s own health data to invoke positive changes in 
behavior, ultimately leading to improvements in mental and physi-
cal wellbeing [15, 36, 39, 40, 48]. Menstrual health informatics lies 
at the intersection of personal health informatics and gendered 
HCI, covering topics such as reproductive health [8, 9], intimate 
care [1, 2, 13, 57], and menopause [3, 25, 33, 55]. 

Various goals for tracking menstrual health data have emerged 
from literature in menstrual health informatics. We compiled these 
works and aggregated the motivations and needs of people who 
use menstrual trackers as described in study analyses, interview 
quotes, and workshop artifacts. We consolidate these goals and 
their sources as follows: 
G1. Planning for future cycles: People want to understand the 

timing of their upcoming menstrual phases1 and anticipate 
symptom onset [14, 20, 34, 35, 54]. This is because they want 
to prepare for changes that coincide with transitions from 
one phase to the next. 

G2. Exploring symptom patterns: People also want to inves-
tigate their symptom patterns [14, 34, 53, 54]. They seek to 
identify which of their menstrual symptoms (e.g., cramps, 
mood swings) are most prominent over time [10, 20, 34, 35], 
even going as far as searching for correlations between symp-
toms [20, 34]. 

G3. Evaluating health status: People strive to understand whether 
their menstrual cycle is “healthy” or “normal” [16, 35, 54]. 
This includes identifying unique characteristics of their men-
strual experience from potential areas of concern that may 
require further consultation with medical professionals. It 
is important to note that this goal can be problematic, as 
scholars have argued that there is no simple defnition for 
normality between and within individuals [18, 29, 31, 52]. 

G4. Expanding menstrual education: People want to expand 
their menstrual literacy by learning more about how difer-
ent signals are related to their menstrual health and which 
signals are most relevant [14, 34, 35, 54]. 

Although these motivations provide a valuable starting point for 
understanding individuals’ goals with menstrual data, they fall short 
of providing actionable design requirements that can efectively 
assist users in achieving these objectives. 

2.2 Supporting Menstrual Health Data 
Exploration 

Prior research has reported that most menstrual trackers lack the 
functionality to fully support the aforementioned goals. For exam-
ple, multiple studies have highlighted that prediction algorithms for 
cycle phase timing are often inaccurate and unintuitive [14, 18, 19, 
58]. Lin et al. [35] found that their participants were frustrated by 
their inability to inspect how predictions were made, view historical 
data, and identify abnormalities within their logged data. Mean-
while, Epstein et al. [14] found that while some of their participants 
were actively tracking physiological data that may be relevant to 
their menstrual health (e.g., heart rate [23], body temperature [37]), 
they were unable to connect such data to what was being logged 
in their menstrual health due to the lack of cross-application in-
tegration [14]. According to Costa Figueiredo et al. [10], existing 
visualizations, such as calendar views, restrict users from conduct-
ing a thorough analysis of their complete cycle when their cycles 
lasted more than a month. In addition, graph representations solely 
focused on one signal which hindered users’ comprehension of how 

1For the purposes of our work, we defne the menstrual cycle according to four phases: 
starting with menstruation, then follicular phase, ovulation, and luteal phase. 
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it correlated with other data they cared about. Although partici-
pants in a study conducted by Tuli et al. [54] felt more connected 
with their bodies while engaging with existing visualizations of 
their menstrual health data, many chose not to use menstrual track-
ers due to the absence of tools to assist in identifying menstrual 
health status and enhancing menstrual health literacy. 

Despite the growing demand for interactive interfaces that facil-
itate comprehensive exploration of menstrual health information, 
there has been limited research on efective methods that support 
users’ various tracking goals. Examples of eforts to both develop 
and evaluate new menstrual tracking solutions include work by 
Flemings et al. [17] and Homewood and Vallgårda [26]. Both sets 
of authors designed lighting fxtures that used color to indicate 
diferent stages of the owner’s menstrual cycle. The main emphasis 
of these works was to seamlessly incorporate predicted menstrual 
cycle data into users’ daily lives (G1) rather than to address how 
users could efectively understand symptom patterns, track the 
evolution of cycles over time, and increase their menstrual health 
literacy (G2, G3, G4). As follows, our objective is to identify and 
validate a set of functional design requirements that can facilitate 
individuals in achieving all of the goals outlined in Section 2.1 when 
they analyze their menstrual health data. 

2.3 Supporting Personal Health Exploration 
Numerous studies have showcased the efectiveness of interactive 
visualizations and visual analytic tools in helping users compre-
hend and analyze large amounts of personal health data, leading 
to a greater sense of control that translates to comfort and poten-
tial behavior change [15, 30, 46]. Given the limited research on 
facilitating interpretations of menstrual health data, we examine 
broader studies in health informatics to inspire how we instantiate 
our design requirements as features in mock interfaces to elicit 
feedback from menstrual tracker users. 

Bidwell et al. [4] and Kim [30] emphasize that the inability to ob-
serve changes in health data over time signifcantly hampers users’ 
ability to identify relationships and patterns, particularly in relation 
to periodic data related to seasons or menstrual cycles. Some studies 
have suggested that layering and aggregating multiple graphs of 
physical activity data over time can facilitate quick comparisons 
across diferent time frames [38, 41]. On the other hand, Sharmin 
et al. [49] suggested utilizing summaries of descriptive statistics 
at diferent granularities so that users can obtain both high- and 
low-level information about their stress data. To illustrate past and 
predicted health-related events alongside such data, researchers 
have compared timeline designs that are calendar-based, linear, 
spiral, and circular [11, 27, 49]. Motivated by these techniques, we 
incorporate time-series data in our design to enable the exploration 
and comparison of multivariate data. We also explore diferent time-
line designs across our design probes in order to elicit best practices 
in displaying menstrual cycle event predictions. 

Another relevant category of health exploration work deals with 
leveraging data representations to encourage introspection and im-
prove data intuitiveness. In our study, we borrow two approaches 
used in the literature: anthropomorphic cues and graph-based meth-
ods. Anthropomorphic cues can elicit heightened self-awareness 
that motivates users to strive towards desired standards [28, 47]. In 

the clinical space, mapping patients’ health data to a human fgure 
has improved patients’ and clinicians’ perception of vital sign in-
formation by reducing perceived workload and enhancing patient 
understanding of their health status [21, 22, 42, 45, 56]. In graph-
based methods, data is structured around a root node typically 
representing the user or a process to communicate the attributes 
and relationships of personal data [44, 49]. Bosanska et al. [5] high-
lights the capability of such graphs to facilitate ease of information 
retrieval and fexibility in data representation. Drawing inspiration 
from the above studies, we compare and contrast design probes 
that organize health signals around anthropomorphic cues versus 
a graph-based approach. 

3 METHODS 
Our study aimed to gain a deeper understanding of how menstrual 
tracker designs can efectively support users in accomplishing their 
goals through the exploration of data. In this section, we outline 
our participant recruitment, user study, and analysis procedures. 
The study was conducted in three stages: (1) a brief enrollment 
survey to validate prior menstrual tracking goals and inform a 
list of functional design requirements, (2) the creation of design 
probes informed by participants’ experiences as described in the 
enrollment survey, and (3) semi-structured interviews during which 
participants were asked to provide feedback on the design probes 
to validate our design requirements. The Research Ethics Board 
at the University of Toronto approved this study protocol under 
Protocol 44671. Participant responses are labeled using the notation 
PX throughout the paper. 

3.1 Participants 
We recruited 30 participants across Greater Toronto Area through 
social network email chains, social media groups, and workspaces 
afliated with women’s health advocacy organizations. Participants 
had to be at least 18 years old and actively tracking their menstrual 
cycle. The key demographics of these participants are shown in 
Table 1. All participants took part in both the enrollment survey 
and the interviews. 

3.2 Stage 1: Enrollment Survey 
Given the rapid evolution of health informatics tools, we aimed to 
confrm and expand upon menstrual tracking goals outlined by pre-
vious literature. We invited participants to refect on their current 
menstrual tracking practices and goals in a survey that asked them 
about how long they have engaged in menstrual tracking, the type 
of data they tracked related to their menstrual cycle, the goals they 
aimed to achieve by tracking, and the challenges they faced while 
doing so. The survey contained 42 questions and took 30 minutes to 
complete on average. Findings from the survey helped us identify 
if our participants had any goals that were not refected in previous 
work and provided explicit examples of how they wanted to achieve 
their goals through menstrual tracking. These insights informed a 
list of functional design requirements (Section 4.2). 
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Table 1: The demographics of our study population (N = 30). 

Age Min = 18, Max = 25, Mean = 21.2, Median = 20 
Ethnicity East Asian (11), South Asian (8), Caucasian (6), 

African (2), Latina (2), Middle Eastern (1) 
Self-Identifed Gender Woman (30) 
Education High school graduate, equivalent, or less (1), 

Some university / post-secondary, no degree (18), 
Bachelor’s (6), Master’s (2), Doctorate or professional degree (2) 

Years of Menstrual Tracking Less than 1 year (1), 1–2 years (6), 
3–5 years (19), 6–10 years (2) 

Current Menstrual Tracker Flo (10), Clue (8), Apple Health (5), 28 (1), Period Calendar (1), 
Samsung Health (1), Physical Calendar (1), Memory (1) 

3.3 Stage 2: Creation of Interface Design Probes 
Informed by previous work and elaborated descriptions from partic-
ipants in the enrollment survey, we validated our list of menstrual-
tracking goals and generated a set of functional design require-
ments for menstrual-tracking interfaces (Section 4). We used these 
requirements to guide the design of interface probes that would 
be shown to participants during the semi-structured interview ses-
sions in the third stage of our research. The interfaces were built 
iteratively using Figma so that we could swiftly modify them during 
the interviews according to participant feedback. Furthermore, the 
interfaces were developed with a medium level of fdelity so that 
participants could grasp the concepts while also giving them the 
impression that further enhancements could be implemented. We 
defer the description of the probes themselves until Section 4. 

3.4 Stage 3: Semi-Structured Interview Sessions 
The third stage of our research aimed at validating and refning 
the functional design requirements. We used the interfaces we had 
developed as design probes during one-on-one, semi-structured 
interview sessions held over the Zoom videoconferencing platform 
and conducted by a lone researcher. The researcher displayed the 
design probes using Zoom’s screen-sharing functionality. For each 
interface, participants frst provided their initial impressions of 
the interface. They were then asked to refect on how they would 
utilize the interface to fulfll each of the menstrual-tracking goals 
identifed from our literature review and enrollment survey. Unlike 
in a traditional think-aloud study where participants are asked to 
articulate their thoughts on feature discoverability and functional-
ity, we asked participants to specify the steps and sub-goals they 
want to achieve using the interface. The researcher manipulated 
the interface to demonstrate how it could support these steps, after 
which they asked participants about their reactions to this inter-
action, the displayed data, and their anticipated actions based on 
what was shown on the screen. This method of piloting the inter-
face and interacting with participants ensured that their feedback 
was focused on whether the interface sufciently supported them 
in achieving their menstrual-tracking goals in terms of core func-
tionality as opposed to the details of how to practically operate a 
still-exploratory interface design. 

We followed this process for both interfaces, alternating the pre-
sentation order between sessions. Once participants had seen and 

provided feedback for both interfaces, we asked them to compare 
and contrast the functionality and visual aspects of concepts. We 
then invited them to provide feedback on how they would improve 
one of the interfaces to better suit their needs. Participants were free 
to choose the interface they would provide feedback on according 
to preference or the volume of feedback they had to provide. This 
part of the session was treated as a co-design activity; participants 
provided suggestions to the researcher, and the researcher made 
design changes in real time. Each session took approximately 60 
minutes, and participants were given $40 CAD for completing both 
the survey and the interview session. Any changes that were made 
to the interfaces were noted and reset between sessions. 

3.5 Analysis 
Three researchers processed the survey responses through open 
coding, and they resolved conficts and missing codes through 
discussion until a consensus was reached. The codes were grouped 
using thematic analysis [6], resulting in a set of menstrual-tracking 
goals that were compared with those identifed from the literature. 

The same researchers analyzed the semi-structured interview 
sessions in a similar manner. All of the semi-structured interview 
sessions were recorded and transcribed, after which open coding 
and thematic analysis were used to examine the session transcripts, 
notes, and artifacts. These themes included but were not limited to 
"explicit calendar date predictions", "personalize relevant signals", 
and "textual explanation of biological connection". 

3.6 Positionality 
The researchers involved in this study come from diverse academic 
backgrounds involving gendered health, ubiquitous sensing, visual-
ization for health, qualitative research, and HCI research broadly. 
The research was conducted in regions of North America that may 
exhibit biases aligned with WEIRD characteristics (Western, ed-
ucated, industrialized, rich, and democratic) [24]. Although the 
authors have varied cultural backgrounds and upbringings from 
diferent parts of the world, the study’s fndings predominantly 
resonate with Western perspectives on feminism. 

4 DESIGN REQUIREMENTS AND PROBES 
Below, we describe how the results of our enrollment survey sup-
ported the menstrual-tracking goals we identifed from previous 



Functional Design Requirements to Facilitate Menstrual Health Data Exploration CHI ’24, May 11–16, 2024, Honolulu, HI, USA 

literature (Section 2.1). We also report on the perceived shortcom-
ings of existing menstrual trackers that participants noted in the 
same survey. We use these fndings to propose an initial list of 
functional design requirements that designers can follow to cre-
ate menstrual-tracking interfaces. Finally, we describe two design 
probes that we created to validate and refne these requirements 
during our semi-structured interview sessions. 

4.1 Validation and Expansion of 
Menstrual-Tracking Goals from Participants 

Participants’ survey responses aligned with the menstrual-tracking 
goals we compiled from prior work. Furthermore, they provided 
tangible and extensive insights into the motivations behind these 
goals. For example, most participants (N=27) stated that they rely 
on menstrual trackers to anticipate the timing of their next men-
struation (G1) and the potential symptoms associated with it (G2). 
They used this information to not only anticipate body changes 
but also to take preparatory action to manage symptoms. Some 
participants mentioned that they would buy pads to manage their 
menstrual fow, and others stated that they planned to eat diferent 
meals to prevent acne. 

“I want to plan out my exercise routines, be prepared 
with pads or any medication when I’m out of the house, 
anticipate my cravings and cook more when I’m about 
to get my period.” (P23) 

On the other hand, participants noted that current trackers often 
do not provide symptom predictions (N=11), which limited their 
ability to anticipate and correlate symptoms with their menstrual 
cycles in real time (G1, G2). Additionally, they did not feel that 
current trackers were adequately equipped to facilitate the explo-
rations they desired to undertake with their historical symptom 
data (G2). For instance, P3 mentioned that her current menstrual 
tracker lacks a feature to visualize her historical information; rather, 
it only presented data from a single day selected from a calendar. 

“I have to manually go through all the pairs [of days] 
to see if I notice anything. I used to track a lot of things, 
but that information never came back to me. [With my 
current tracker], I’m not gonna learn anything outside 
of like my own brain, or I guess I could go back and 
scrape the data and do an analysis. But that’s a lot of 
work.” (P3) 

With regard to health status (G3), many participants (N=21) 
were particularly concerned about recognizing diferences between 
their menstrual cycles over time since they perceived unexpected 
changes in their cycle characteristics to be potential signs of con-
cern. Participants defned cycle consistency according to multiple 
dimensions, including both menstruation characteristics (e.g., tim-
ing, blood volume) and symptom characteristics (e.g., occurrence, 
severity). However, participants noted that they faced difculties 
in determining cycle consistency using current applications since 
they were unable to examine other cycles for a frame of reference. 

“I have to rely on memory while swiping through the 
months to compare with other months.” (P6) 

With regard to education (G4), participants (N=16) hoped to 
become more aware of their bodies and exchange information with 

their peers. This required examining not only self-reported data but 
also physiological signals that may or may not be associated with 
their periods (e.g., heart rate, exercise). Yet, participants felt that 
current applications lacked the capability to record and analyze 
many of the signals they wanted to track. 

“I believe my app could be even better with a person-
alization option, leveraging additional data from my 
Apple Watch, such as heart rate, exercise level, sleep 
duration, and more.” (P26) 

4.2 Functional Design Requirements 
Having validated people’s menstrual-tracking goals and identifed 
ways in which menstrual trackers fail to support them, we further 
synthesized our fndings to map out the steps that people would 
ideally take in order to achieve their goals. The diagram shown in 
Figure 1 describes the intertwined processes that participants said 
they would want to follow to accomplish any of the four menstrual-
tracking goals that resonated with them. The fve actions labeled in 
magenta are steps that participants are already able to complete or 
wish that they could complete with their menstrual trackers. There-
fore, we deem these actions to be functional design requirements 
and elaborate upon them below: 
DR1. Cycle Event and Symptom Predictions: The interface 

should efectively communicate the predicted timing of men-
strual cycle phases, symptom onset, and events like the onset 
of menstruation and ovulation (G1). 

DR2. Support for Multivariate Data: The interface should sup-
port a variety of health signals, including dates of menstrual 
cycle events, self-reported symptoms, and physiological data 
(G2, G3, G4). 

DR3. Inspection of Individual Signals: The interface should 
ofer varying levels of detail (e.g., raw data, daily summaries, 
cycle summaries) for individual signals (G2, G4). 

DR4. Comparison of Multiple Signals: The interface should 
show how multiple signals vary with or in contrast to one 
another across the menstrual cycle (G2, G3, G4). 

DR5. Comparison Across Cycles: The interface should enable 
users to compare various cycles, including their own histori-
cal cycles and those of their peers (G3, G4). 

4.3 Interface Probes 
We developed two contrasting design probes to produce concrete 
instantiations of the design requirements, enabling us to solicit 
feedback during our semi-structured interviews. Our aim with 
these probes was to elicit thoughts and ideas about the functionality 
of the proposed designs rather than the specifc design decisions 
themselves. The data shown in both interfaces were simulated using 
common patterns presented in prior menstrual health literature [6, 
23, 37, 50]. Participants were explicitly informed that the data was 
not based on any specifc individual. However, they were asked to 
react to it as if it were their own. 

The two interfaces, called MenstrualMate and PeriodBubble, are 
shown in Figure 2 and Figure 3 respectively. We designed Men-
strualMate to evoke a personal connection between the user’s data 
and their body, showcasing signals on a human fgure and events 
on a linear timeline. Meanwhile, we designed PeriodBubble to be 
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Figure 1: A fow chart describing participants’ ideal decision-making process for accomplishing their menstrual-tracking goals. 
The goals (G1–G4) are shown in blue rounded rectangles, the actions informing our design requirements (DR1–DR5) are shown 
in magenta rounded rectangles, the decision points are shown in purple diamonds, and the outcomes are shown in green 
parallelograms. 

more data-centric, presenting signals as nodes around a central hub 
with a circular timeline. Below, we elaborate on how both interfaces 
satisfy our design requirements in similar and contrasting ways. 

4.3.1 Predictions (DR1). To examine the timing of past and future 
menstrual cycle events, both interfaces provide a timeline showing 
transitions across menstrual cycle phases starting from the frst day 
of menstruation to the last day of the luteal phase. Since viewing 
predictions is a frequent and crucial action for menstrual tracker 
users, we opted for two diferent timeline designs to understand 
how participants might react similarly or diferently to diferent 
temporal representations. Both timelines have the capability to 
accommodate variable lengths, allowing users to view a complete 
cycle’s worth of data. In PeriodBubble, menstrual cycle timelines 
are presented in a circular manner within large hub nodes on the 
outer sides of the visualization (Figure 3, A) to convey the cyclic 
nature of the menstrual cycle. In MenstrualMate, menstrual cycle 
timelines are presented linearly along the top and bottom of the 
screen (Figure 2, A), incorporating calendar dates to align with 
planning schedules. The examples in the fgures indicate that the 
user is on the tenth day of their current menstrual cycle. Both 
interfaces highlight the current day within the menstrual cycle 
using a pronounced circle overlaid on their respective timelines 
(Figure 2 and Figure 3, A). Both interfaces also provide red and 
blue highlighting to indicate the menstrual and ovulation phases, 
respectively. However, MenstrualMate exclusively provides text 

labels for all four menstrual cycle phases to elicit feedback on 
whether participants would fnd all phases equally important to 
support menstrual health reasoning. 

To provide richer predictions beyond menstrual cycle events, 
each interface includes support for predicting future health signal 
measurements. Both interfaces include selectable icons represent-
ing the signals available to users (Figure 2 and Figure 3, B). Once 
selected, the signals can be dragged onto the central chart (Figure 2 
and Figure 3, C), where the signal’s data will be plotted as a solid 
line. The x-axis presents temporal progression in two ways in order 
to encourage conversation: (1) the number of days since the start 
of the selected cycle and (2) a normalized percentage through the 
cycle. Future predictions of that data are shown as a dashed line 
that extends beyond the current date (Figure 2 and Figure 3, C). 

4.3.2 Support for Multivariate Data (DR2). When the user frst 
sees either interface, they are instantly presented with a rich range 
of signals related to their menstrual health (Figure 2 and Figure 3, B). 
The list of signals we included in our interface probes included men-
strual cycle phase timing, self-reported symptoms (acne, cramps, 
sleep levels, and exercise levels), and continuously recorded physio-
logical data (resting heart rate and body temperature). This list was 
inspired by a combination of existing health trackers and clinical lit-
erature related to the physiology of menstrual health [6, 14, 23, 37], 
with a preference towards signals that are readily measured by wear-
ables and consumer-grade devices. In PeriodBubble, these signals 
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Figure 2: The right side of the fgure shows MenstrualMate in its default state without any data being shown, while the left 
side of the fgure shows the interface populated with heart rate from the user’s current menstrual cycle and temperature 
data from their last cycle. MenstrualMate has the following notable features: (A) linear timelines showing past and predicted 
menstrual cycle phases, (B) human fgures for each phase with selectable signal icons, (C) a central chart where users can 
view past and predicted data, (D) a dropdown list to select diferent menstrual cycles for comparison, and (E) a box showing 
summary statistics for the plotted signals. 

are presented in smaller nodes around the central hub. In Men-
strualMate, the signals are illustrated on human fgures (Figure 2, 
B) such that the spatial arrangement closely matches the part of the 
body most associated with them. For example, mood is depicted on 
the face, and heart rate is depicted over the upper half of the chest. 
We chose to diferentiate the two probes in this way to not only 
encourage conversations on signal presentations but also to assess 
whether placing signals on the body would enhance participants’ 
understanding of the type of data they are collecting. Since adher-
ence to self-tracking practices is not always continuous [32], we 
explicitly indicate when data is missing by leaving the correspond-
ing icon semi-transparent; in our examples, the previous cycle’s 
acne and the current cycle’s mood data (Figure 2 and Figure 3, B) 

4.3.3 Signal Inspection and Comparison (DR3, DR4). The user can 
click on signal icons within both interfaces to reveal a box that 
presents summary statistics and historical trends related to that 
data (Figure 2 and Figure 3, E). The presented statistics include the 
signal’s minimum, maximum, and average signal values across the 
given cycle. 

In PeriodBubble, the user can only select icons corresponding to 
data across an entire menstrual cycle. In MenstrualMate, however, 
each signal icon represents a single phase of the menstrual cycle 
(Figure 2, B). Furthermore, the summary boxes for self-reported 
symptoms across both interfaces identifed the menstrual cycle 
phase during which the user experienced the highest severity levels. 
These diferences were intended to probe the granularities at which 
people required to investigate summaries and trends in their data. 

When the user selects a signal, the other signal icons that have a 
relationship to the selected signal are shaded in a lighter color that 
matches the selected signal’s hue. The user can directly compare 
and correlate signals by dragging them into the empty chart in the 
middle of both probes. The left side of Figure 2 shows the interface 
after selecting the resting heart rate signal and dragging it onto the 
chart. Within this example, users could click and drag other signals 
within either cycle onto the chart to compare and correlate their 
trends alongside the resting heart rate signal. Signals with similar 
ranges of possible values (e.g. two symptoms with 7-point Likert 
ranges) are given a shared y-axis, whereas signals with diferent 
ranges are given independent y-axes on either side of the chart. 
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Figure 3: The right side of the fgure shows PeriodBubble in its default state without any data being shown, while the left side 
of the fgure shows the interface populated with heart rate and temperature data from the user’s current menstrual cycle. 
PeriodBubble has the following notable features: (A) circular timelines showing past and predicted menstrual cycle phases, (B) 
selectable signal icons as graph nodes, (C) a central chart where users can view past and predicted data, (D) a dropdown list to 
select diferent menstrual cycles for comparison, and (E) a box showing summary statistics for the signals being plotted. 

4.3.4 Comparison Across Cycles (DR5). Beyond comparing dif-
ferent signals within their current menstrual cycle, the user can 
also compare signals across aggregates of other menstrual cycles. 
The user can select individual and aggregated cycles using the 
dropdown menus at the corners of the interfaces (Figure 2 and Fig-
ure 3, D): their current cycle, their previous cycle, their upcoming 
predicted cycle, the aggregate of all of their past cycles, a friend’s 
current cycle, and the aggregate of their friends’ current cycles. 

Just as how the user can compare signals within their current 
cycle, they can also compare signals across cycles by dragging icons 
into the chart in both probes. In fact, the user can compare up to 
four signals within and across cycles at the same time to see how 
correlations evolve over time. For example, the user may want to 
examine the correlation between exercise and self-reported cramps 
within their peers’ data and their own data at the same time. 

5 FINDINGS 

5.1 Cycle Event and Symptom Predictions (DR1) 
Participants (N=20) greatly valued seeing predictions of when they 
were likely to menstruate. By aligning their cycle events with their 
schedules, participants speculated that they would be able to better 

plan and manage their routines with greater confdence knowing 
when their typical day-to-day happenings might be impacted. 

“If I go on a trip, . . . I just want to see the red part [days 
of menstruation] compared with my itinerary for those 
days.” (P16) 

Participants preferred the linear timeline in MenstrualMate com-
pared to the circular one in PeriodBubble since it was easier for 
them to envision how the former would align with their calendar. 
They also appreciated the percentage-based annotations indicating 
the progression through the menstrual cycle for similar reasons. 
When they saw that the percentage reached a high value, they 
knew that they would be approaching a transition between cycles 
and, therefore, a transition to a new menstrual phase. However, 
some participants noted that they would want to see progression ex-
pressed according to other time frames. For example, P30 suggested 
that percentage-based annotations should be framed according to 
phases (e.g., “50% through the luteal phase”) rather than entire men-
strual cycles since she believed that phases could be more precisely 
defned, unlike cycles that do not have defnite start and end dates. 

Following the notion that menstrual cycles do not have fxed 
endpoints, participants commented that the circular timeline used 



Functional Design Requirements to Facilitate Menstrual Health Data Exploration CHI ’24, May 11–16, 2024, Honolulu, HI, USA 

in PeriodBubble aligned better with their perception of menstrual 
cycles. A few participants (N=4) explicitly stated that while linear 
representation of cycles might be easier to look ahead in their 
schedules for planning, the circular design resonated more with 
their personal understanding of menstrual cycles and made it easier 
for them to refect on their bodies. For these reasons, P13 said that 
they imagined using MenstrualMate on a daily basis or as frequently 
as needed to utilize their menstrual data for planning purposes, 
but she would also examine PeriodBubble once every few cycles 
to refect on past data. P3 had the following to say about how she 
would use the circular timeline for refection: 

“I would look once a month, or once every couple of 
months to see the data in aggregate . . . If I notice I’m 
really moody towards the beginning of my cycle or the 
end of my cycle, I’d make more of an efort to think that 
it might not be because of the situation.” (P3) 

Participants also valued the representations employed in the 
interface to convey the uncertainty of predicted symptom trends. 
The use of dashed lines and measures of cycle progression rather 
than calendar dates in the central chart was found efective at com-
municating the hypothetical nature of the symptom predictions 
while enabling some level of planning. Participants believed that 
future symptoms change more frequently compared to menstrual 
cycle events. Consequently, including dates for every change would 
result in unnecessary clutter and make it challenging to compre-
hend how the symptoms might vary across their projected cycle. 
Participants (N=27) envisioned regularly checking how their symp-
tom predictions fuctuated in the chart to optimize daily tasks and 
prepare for anticipated discomfort such as cramps and headaches. 

5.2 Support for Multivariate Data (DR2) 
Participants were pleasantly surprised and excited upon discovering 
the diverse range of signals included in both interfaces, as their 
current menstrual trackers typically only supported self-reported 
symptoms and did not incorporate any physiological data collected 
by other devices. 

“I do track my sleep on my phone, but it’s not connected 
to my cycle app. It’s just two separate trackers . . . I can’t 
relate them. So connecting those two is very useful.” (P8) 

Although participants considered most of the signals familiar and 
relevant, they felt that some signals specifc to their own menstrual 
experiences were missing. Therefore, they expressed interest in a 
feature that would allow them to add even more signals and bring 
them to the forefront of the interface. 

“ I think some people might have reasons for not wanting 
to put in like food or water intake, and I think that’s 
totally fne. But I do think it’d be good to have it as an 
optional feature there because I think, for me and for 
lots of people, it could matter.” (P5) 

Initially, participants thought they would be only interested in 
exploring signals they felt were related to their menstrual expe-
riences. However, discussing how they would interact with the 
interfaces gradually piqued their interest in uncovering the poten-
tial relevance of signals that were less familiar or initially perceived 
as less signifcant to their menstrual health. Participants eventually 

saw the inclusion of unfamiliar signals as additional opportunities 
for learning even if they were not shown at the forefront of the 
interfaces. 

“I feel like to some degree all these things are intercon-
nected . . . I know you’ve got to choose the ones that make 
the most sense for what purpose [I have now] but also 
support any other purpose I would want to [examine 
later].” (P5) 

Few participants (N=4) mentioned that they might not explore 
these signals often, but they would consider setting aside time in 
the future to determine if these signals held any relationship to 
their menstrual health and if it would be worthwhile to track them 
more frequently. They hypothesized that putting in this efort to 
assess the importance of diferent signals to their own health and 
menstrual-tracking goals could streamline future data collection 
and investigation. As P23 shared, “If I record my temperature and 
it’s related to menstrual health, I might as well record [other] related 
signals and see what they have to do with each other.” (P23). 

Participants opined on how signals were presented, but their 
preferences were largely centered around their ability to efectively 
organize and prioritize them. They noted that the added space 
around the nodes in PeriodBubble could grant them the ability to 
rearrange the nodes according to their perceived relevance. For ex-
ample, some participants suggested that they would want to group 
signals into categories and isolate the signals most relevant to their 
questions. Potential groupings included self-reported symptoms 
versus physiological data and signals they believed to have con-
trol over (e.g., exercise) versus signals they perceived to be more 
challenging to disrupt (e.g., body temperature). Participants also 
proposed the option to hide certain signals that they deemed less 
relevant as a way to reduce clutter on the interface. 

“Let the user choose the order of the little icons on the 
[Menstrual Mate] interface. Right now, the ones that 
I care about most are placed last. I would want to see 
cramps frst.” (P16) 

5.3 Inspection of Individual Signals (DR3) 
Participants were told that our design probes presented data corre-
sponding to each day of a given menstrual cycle, but they sought 
multiple levels of detail when examining their data. They appre-
ciated the default of seeing data aligned with the days of a cycle 
because it allowed them to determine if events from a single day 
had a long-lasting impact on their menstrual cycle. However, they 
were also interested in viewing data that was smoothed and sum-
marized at diferent scales because they felt that identifying trends 
within phases and entire cycles would allow them to answer dif-
ferent questions related to their health status. Participants wanted 
to know if data changed alongside menstrual cycle phase transi-
tions and if there were common data patterns across menstrual 
cycles. For instance, P5 wanted to know how her daily sleep quality 
varied and whether this variance difered across menstrual phases. 
To accomplish this goal, she anticipated examining how her sleep 
quality changed across days within the same cycle If she identifed 
any noticeable changes, she imagined examining the average of the 
daily fuctuations grouped by menstrual cycle phase to ascertain if 
the changes were more prominent during specifc phases. 
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The importance of being able to identify signal fuctuations 
across menstrual cycle phases was particularly salient, as partici-
pants believed it would help them determine how signals change in 
conjunction with the hormonal processes of their menstrual cycle. 

“[I want to know] what are my hormones, and how they 
fuctuate throughout my cycle. Then based on their 
fuctuation, [I want to know] how it afects other factors 
that I’m tracking.” (P10) 

Many participants (N=16) preferred how this afordance was sup-
ported in MenstrualMate. They found the human fgures in that 
interface to be more personable, serving as convenient markers for 
refecting on diferent stages of their own menstrual experiences. 
They resonated with the idea of seeing the fgures dynamically tran-
sition alongside them throughout their menstrual cycles, fostering 
a sense of connectedness and relatability. In turn, they believed 
it would be easier for them to reason how signal patterns might 
change between people or the phases to which they are anchored. 

“It humanizes the experience. Each of the people repre-
sents you going through each of the diferent stages. A 
person’s going through them. . . . It’s personal . . . I feel a 
connection.” (P5) 

Figure 4: A drawing by P2 during the co-design phase of their 
interview, during which they suggested the ability to toggle 
annotations of important summary statistics on the central 
chart. 

Beyond seeing data displayed in the central chart, participants 
found value in the presentation of summary statistics — averages, 
standard deviations, maximums, and minimums — to understand 
changes in a specifc signal across the menstrual cycle. These num-
bers enabled them to quickly identify ranges of typical values for 
a particular signal that would ground the interpretation of future 
observations. A beneft participants (N=15) voiced about Menstrual-
Mate was the potential for multiple text boxes to include summary 
statistics corresponding to each menstrual cycle phase fgure. They 
suggested that having detailed summary statistics for each phase 
would allow them to easily establish diferences between phases. P2 
and P8 proposed that summary statistics be presented as toggleable 
annotations directly on the central chart (Figure 4) or as pop-ups 
that appear whenever a line is selected within the chart. 

5.4 Comparison of Multiple Signals (DR4) 
Participants liked being able to see how signals interacted with 
one another across the menstrual cycle. They sought to not only 
identify signals that were directly correlated with one another but 
also instances where one signal appeared to infuence another with 
a time lag. In fnding these relationships, participants hoped to 

surface causal relationships that would lead to actionable changes 
in how they manage their symptoms, develop healthier habits, 
address medical concerns, or seek reassurance. 

“It would give my life a lot more meaning if I knew 
what happened in my body. For example, do diferent 
body temperatures during diferent phases in my period 
afect my workout? Or what are some things that I ate 
during certain period phases during this past year, and 
how did my body react?” (P8) 
“Mood obviously can change, sleep can change, but I 
want to know [if there is a] sweet spot between how 
much exercise I should be getting and how much sleep I 
should be getting to make me feel the best during my 
cycle.” (P7) 

However, participants recognized that they could not always 
determine causality by simply visualizing signals on the chart and 
seeing potential correlations. P3 noted that two signals appearing 
to be statistically correlated may not have a biological link between 
them since the correlation may be due to random chance or limita-
tions in how the data was recorded. She stated that knowing two 
signals were statistically correlated was not enough; rather, she 
wanted to understand the underlying mechanisms that make them 
related if there was a real connection between them. 

P3 and many others (N=11) expressed the desire for written ex-
planations for all potential relationships to help them determine if 
the corresponding signals are relevant to their health. P7, P8, P10, 
P12, and P23 suggested pop-ups with text explaining or refuting 
potential biological connections between signals. Example explana-
tions included "Cramps are related to the amount of exercise that you 
do throughout your cycle. Because you did this amount of exercise 
this cycle, you will experience less cramps." (P8) or "This signal is not 
related to your menstrual cycle. It’s related to your diet like eating too 
much junk food." (P6). 

P1, P3, P7, and P10 proposed adding a hyperlink with each signal 
that would direct users to a separate page containing more infor-
mation about them. Suggestions for resources included clinical 
guidance on the signal’s average relationship to the menstrual cy-
cle phases and other signals. Participants (N=7) were also interested 
in learning about terminology that is commonly associated with 
each signal, such as the diferences between "resting heart rate" and 
"heart rate" and "basal body temperature" and "body temperature". 

5.5 Comparison Across Cycles (DR5) 
Participants highlighted the importance of comparing signals across 
multiple menstrual cycles to understand potential causes of concern, 
track long-term changes in their bodies, and explore historical data. 
Therefore, they were excited by the ability to view, compare, and 
contrast data across multiple cycles simultaneously. P3 noted that 
she would compare timelines for diferent cycles to understand if 
their duration difered, and P26 envisioned dragging and dropping 
the same signal icon from diferent cycles into the central chart to 
determine if they exhibited similar characteristics during a given 
menstrual cycle phase. 

Nevertheless, some participants suggested diferent ways of view-
ing more complex relationships. P7 gave the example of investigat-
ing if the relationship between body temperature and heart rate 
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Figure 5: A drawing by P7 during the co-design phase of their 
interview, during which they envisioned how they would 
want to see two pairs of signals visualized in charts that 
facilitate comparisons. 

persisted between cycles. They wanted to be able to drag the four 
corresponding icons onto the central chart in order to generate 
two stacked charts as shown in Figure 5: one for temperature and 
one for heart rate. P7 presumed that this confguration would have 
made it easier for them to determine how the signals compared 
across the diferent cycles. 

“I would use the phase timing to compare the previous 
cycle to this cycle and see . . . if I’m getting relatively 
the same amount of sleep and exercise. And then, if 
I’m getting more painful cramps this cycle compare 
it to the last cycle, I can fgure out what I’m doing 
diferently between two cycles . . . like if my daily life 
has changed.” (P1) 

We originally prompted participants with the idea that they 
could compare their current menstrual cycle with either recent 
cycles, current cycle from peers, or aggregate cycles over all of 
their historical data or all of their peers for any purpose. However, 
participants gravitated towards comparisons between menstrual 
cycles in the past year and their most recent cycle to assess their 
current menstrual health status. 

“If I found that the most recent cycle is very diferent 
from the past few, . . . I would refect on my past four 
weeks and see what made this diference or if anything 
impacted this diference.” (P26) 

On the other hand, participants hypothesized that they would turn 
to data from over a year ago to gain awareness of how their men-
strual experiences may have evolved as they entered diferent life 
stages or changed lifestyles. 

“My fow is a lot lighter than like 2 years ago. Is this 
normal, or did it just become less heavy? I feel like, 
maybe after you have a kid, your period will probably 
change in some way, so having diferent years of data 
could kind of help.” (P6) 

If these transitions were perceived as related to a certain event (e.g., 
moving, exams, entering college), participants suggested adding 
the ability to mark these events in the interface. Seeing signifcant 
events marked on the signal charts would enable them to compare 
data before and after to investigate the impact of these events on the 
stability of their signals and their menstrual health more broadly. 

To help people investigate hypotheses related to their histori-
cal data, P3 and P4 proposed giving users the fexibility to select 
temporal ranges of cycles to be aggregated for comparison. P19 
and P22 took this idea further and proposed the ability to group 
past cycles according to diferent dimensions. With this feature, 
they anticipated identifying common signal trends within specifc 
cycle categories and detecting deviations in individual cycles. For 
instance, by separating shorter menstrual cycles from longer ones, 
users would be able to search for possible factors that may infu-
ence the duration of their menstrual cycle. While we normalized 
the temporal axis of signals across diferent cycles such that time 
was expressed as a percentage through the menstrual cycle, P3 
proposed that it would also be helpful to give people the option to 
normalize the length of each phase so that they could more readily 
identify potential causes for phase length diferences. 

“If my period came a whole week early, I’d be really 
interested in, like what else changed? Was the whole 
cycle shortened by like 25%? Or was some phase cut 
short? Does it look like everything was the same until 
like this point, and then it suddenly accelerated.” (P3) 

Most participants (N=16) were primarily interested in under-
standing changes within their own historical data since they be-
lieved that other people’s menstrual data would not accurately 
refect their own experiences. Nevertheless, few participants (N=9) 
envisioned select situations when they would fnd value in compar-
ing their own aggregated data to that of their peers. For example, 
they expressed the desire to view the signals that had the highest 
impact on their peers’ cycles. Under the assumption that they were 
already aware of their peers’ lifestyles and context, participants felt 
that such investigations would allow them to assess the relevance 
of those signals to their own menstrual health. Still, P2 and P21 felt 
that detailed information on their peers’ cycles would yield both 
too much data to explore and a violation of their peers’ privacy, so 
they only wanted to see summaries of aggregated per-cycle data. 

Beyond inspecting data from their peers, participants (N=10) 
also desired the ability to compare their trends and correlations 
to those of broader populations. Participants expressed curiosity 
about how similar or diferent their own cycles were compared to 
other people using menstrual trackers. 

“I’d want to see a general trend. Not like, ‘What is 
Sally on a Tuesday doing for a period?’, but instead, 
‘This many people experience this during their luteal 
phase’.” (P2) 

“I don’t really see period apps often compare my symp-
toms to other women’s symptoms. For example, when 
I’m cramping, it would be nice to know what percentage 
of women experience that and how common my symp-
toms are, because I feel like that is also a good way to 
know if you’re okay.” (P17) 



CHI ’24, May 11–16, 2024, Honolulu, HI, USA Lin et al. 

P8 even proposed a feature to compare their data to segments of 
the population fltered according to lifestyle and demographics to 
enable comparisons with groups who had similar characteristics. 
Suggestions for grouping variables included age, ethnicity, height, 
weight, and city. P26 elaborated on this thought further: 

“I also want to know if I am similar to others. But, for 
example, I think it’s not a good idea to compare my cycle 
with a person who is like 20 years older than me.” (P26) 

If participants were to identify signifcant diferences from others, 
they suggested that they would want to see pop-ups or hyperlinks 
to external resources explaining the range and patterns of healthy 
population-level baselines. 

6 DISCUSSION 
Results from our study suggest that the functional design require-
ments we articulated could help participants achieve their goals 
for menstrual tracking. However, participants also expanded on 
these requirements by providing additional detail on how they 
would want these requirements realized. Below, we summarize our 
key fndings and refect on the lessons learned from them to re-
fne the initial design requirements. Furthermore, we justify our 
methodological decisions and discuss the promising opportunities 
for further investigation. 

6.1 Cycle Event and Symptom Predictions (DR1) 
Participants valued seeing menstrual cycle event and symptom 
predictions since it would allow them to account for their menstrual 
cycle in their daily schedules (G1). Viewing predictions along a 
linear timeline enabled them to grasp how their schedule may be 
impacted by impending menstrual events. However, they found 
that circular timelines captured the recurrent nature of menstrual 
cycles, making it easier for them to refect on periodic trends (G2). 

This highlights a tension between linear anticipation of future 
events and cyclical refection on recurrent patterns. Underlying 
this tension is a diference in the cadence at which participants 
anticipated performing these investigations. They suggested that 
they would want to anticipate future events briefy but multiple 
times within the same menstrual cycle. In contrast, participants fore-
casted that they would refect on recurrent patterns during a longer 
session once every few cycles. Since both processes were equally 
important to participants, designers should consider complemen-
tary or unifed solutions that satisfy both framings of progression 
through the menstrual cycle. 

Additionally, participants felt that timelines alone were insuf-
cient for viewing future symptom predictions that were hypothet-
ically reported along ordinal scales in our probes (G2). Knowing 
predicted dates of when symptoms might occur was not enough; 
they also wanted to know how symptom severity would fuctuate 
over time. Participants suggested that symptom predictions should 
be displayed with historical context and with more uncertainty in 
order to foster transparency and prepare users for varied outcomes. 
Considering these suggestions, designers should explore strategies 
to support both date-driven planning (e.g., planning around men-
strual events, reconciling menstrual events with other activities) 
and trend forecasting (e.g., projecting and managing symptoms). 

• Refned Design Requirement: The interface should efec-
tively communicate the predicted timing of menstrual cycle 
phases, symptom onset, symptom variance, and events. In 
doing so, the interface should address varying interaction pat-
terns and the potential tension users may experience between 
their linear reasoning for planning ahead and their cyclical 
understanding of the menstrual cycle. Furthermore, the inter-
face should accommodate both date-driven planning and trend 
forecasting purposes (G1, G2). 

6.2 Support for Multivariate Data (DR2) 
Since most menstrual trackers do not include the rich physiological 
signals that we showed in our probes, participants felt that their 
current menstrual trackers have been preventing them from explor-
ing potential causes of their symptoms (G2). Participants also felt 
that incorporating multivariate data would allow them to expand 
their understanding of the signals they consider pertinent to their 
menstrual experience (G4). They speculated that by identifying 
the signifcance of unfamiliar signals and signals that they did not 
expect to be related to their menstrual cycle, they could prioritize 
and streamline their future data collection and investigation eforts. 

To assist in navigating diverse signals and symptoms, partici-
pants desired the ability to group and prioritize them based on their 
perceived menstrual health relevance. We provided this function-
ality to some extent, highlighting statistically correlated signals 
as they were moved towards the central charts. However, partici-
pants ascribed relevance along other dimensions Some participants 
assigned relevance according to their curiosity and intrigue, with 
unfamiliar signals like glucose level and body temperature being 
deemed more intriguing. Other participants assigned relevance 
according to the signals’ actionability; in this regard, signals associ-
ated with behaviors they believed could be controlled were viewed 
as more actionable. Participants believed that sorting signals ac-
cording to their perceived actionability would enhance their ability 
to prioritize investigations related to menstrual planning, symptom 
management, and habits that may infuence their menstrual health 
(G1, G2, G3). Although signals like sleep duration and activity level 
can be acted upon to yield health benefts, some researchers have 
criticized the idea of "treating" or "fxing" menstrual health [25, 54]. 
Therefore, designers should avoid framing actionability in this light. 

Beyond giving users the ability to group and sort signals and 
symptoms, designers could include features that periodically sur-
face unfamiliar menstrual signals to the forefront so that users 
build a comprehensive understanding of their menstrual health. 
Designers could also prompt users to refect on the degree to which 
their decisions may or may not impact these signals, helping them 
avoid unrealistic notions of “fxing" aspects of their health that may 
not require intervention. 

• Refned Design Requirement: The interface should sup-
port a variety of health signals, including dates of menstrual 
cycle events, self-reported symptoms, and physiological data. 
Users should be able to personalize the grouping and arrange-
ment of these signals according to their preferences, including 
factors like perceived relevance and actionability. However, 
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designers must also exercise caution when conveying action-
ability to avoid misleading users, as many self-reported aspects 
of health are beyond individuals’ control. (G2, G4). 

• Optional Design Refnement: Users should also be encour-
aged to examine unfamiliar signals and refect upon the extent 
to which they could infuence them to potentially expand their 
menstrual health understanding (G4). 

6.3 Inspection of Individual Signals (DR3) 
Although not all participants were familiar with the diferent phases 
of the menstrual cycle, they recognized that their cycles were not 
solely defned by moments of bleeding. Participants wanted to ex-
amine fuctuations of individual signals throughout the menstrual 
cycle in order to quantify the lasting impact of external events 
and circumstances and determine whether they were infuenced by 
menstrual hormonal processes (G2, G4). Echoing prior work [35], 
participants were not concerned about bodily changes that they 
believed to originate from hormonal processes since they consid-
ered those changes to be outside their control. Instead, they were 
more concerned about changes they could not attribute to their 
menstrual cycle, as these were believed to be linked to external fac-
tors they could infuence. Hence, users may appreciate menstrual 
trackers that help them tease apart which symptoms might have 
stronger or weaker connections with menstrual hormones. 

• Refned Design Requirement: The interface should of-
fer varying levels of detail (e.g., raw data, daily summaries, 
phase summaries, cycle summaries) for individual signals. 
The interface should also help users tease apart which signals 
may be closely tied to their menstrual hormones versus other 
physiological and behavioral factors (G2, G3, G4). 

6.4 Comparison of Multiple Signals (DR4) 
Participants sought to not only identify direct correlations between 
signals but also instances when one signal appeared to infuence 
another (G2). However, they acknowledged that they may lack 
the extensive medical knowledge necessary to determine the va-
lidity or causality of the relationships they identifed (G4). There-
fore, they wanted to see textual descriptions describing biological 
mechanisms that may explain potential correlations. As with the 
inspection of individual signals, these biological mechanisms could 
involve hormonal processes of the menstrual cycle to help users 
identify relationships that are closely linked with their menstrual 
health. By enabling users to explore their menstrual data at diferent 
time scales with accompanying insights from literature, they may 
express heightened motivation to engage in exploratory analyses 
that unveil multivariate trends. If prior work has not yet yielded a 
biological explanation for a certain relationship, designers should 
acknowledge that current literature may not entirely account for 
the presence or absence of a relationship. Additionally, they could 
emphasize that lacking clinical commentary on the signal relation-
ship should not discredit their observations or experiences. 

• Refned Design Requirement: The interface should show 
how multiple signals vary with or in contrast to one another 
across the menstrual cycle. It should point users to resources 
on biological mechanisms that may explain potentially causal 

relationships between signals. In cases where these causal re-
lationships or biological mechanisms lack clinical literature 
support, the interface should convey uncertainty without con-
frming or dismissing their existence (G1, G2, G3, G4). 

6.5 Comparison Across Cycles (DR5) 
For a comprehensive understanding of their menstrual health sta-
tus (G3), participants appreciated the ability to contextualize their 
current menstrual data relative to diferent groupings of their past 
cycles. Participants sought to establish whether their menstrual 
cycles adhered to a specifc pattern when they were feeling healthy. 
Participants believed viewing cycles with inconsistent patterns 
would prompt them to refect upon how their cycles may have var-
ied across diferent stages of their lives. As Tuli et al. [54] emphasize, 
"an individual’s association with menstrual tracking evolves with 
changing bodies and life choices across diferent transitions through 
their menstrual journey". 

One of the main critiques of current menstrual trackers is that 
they often reinforce the false notion that there is a prototypical 
menstrual cycle consistent within and across individuals [18, 54]. 
For instance, when a menstrual tracking app assumes an idealized 
28-day cycle as the standard, it can lead users to believe that devi-
ations from this supposed norm are problematic. This can create 
anxiety or frustration among users whose cycles naturally vary, 
reinforcing an unrealistic expectation of uniformity. 

Although most participants focused on the opportunities ren-
dered by performing comparisons within their own data, some 
acknowledged the potential for expanding their menstrual health 
understanding by comparing their data with others (G4). Partici-
pants envisioned that by comparing cycles side-by-side, they would 
be able to determine whether characteristics of their menstrual 
cycle fuctuated within healthy thresholds between cycles. Look-
ing at other people’s cycles could either perpetuate or challenge a 
"universal womanhood" experience [29] depending on the diversity 
of individuals and signal dimensions being presented. To avoid 
potential pitfalls, users should be provided with not only the abil-
ity to investigate the signal data from diferent cycles but also the 
context underlying that data. With this information, users may be 
able to reason about whether fair comparisons are being made or 
whether the data being examined represents the broad diversity of 
menstrual health experiences seen worldwide. 

• Refned Design Requirement: The interface should enable 
users to compare various cycles, including their own histori-
cal cycles and those of their peers. The interface should also 
explain the context behind cycle comparisons, whether they 
are based on diferent life stages within the same individual or 
individuals from diverse demographic groups or lifestyles (G3, 
G4). 

6.6 Methodological Decisions and Future Work 
Since current menstrual trackers do not allow users to incorporate 
data from external sources, we anticipated that they would have 
challenges envisioning how menstrual trackers could facilitate mul-
tivariate exploration. We presented medium-fdelity wireframes as 
design probes to solicit feedback while circumventing such tech-
nological limitations. Unlike traditional think-aloud methods, our 
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focus was not on evaluating participants’ ability to navigate the 
interface successfully, but rather on their reactions to the presented 
concepts and the functional requirements that informed their de-
sign. We believe that goal-driven think-aloud evaluations like the 
one presented in this work could be used to probe important con-
siderations in application domains beyond menstrual tracking. 

In this study, we also chose not to present participants with real 
data. We adopted this approach because many participants had not 
collected the requisite data to populate our design probes, especially 
since we wanted them to consider the utility of seeing historical 
data from previous months. Additionally, not all participants used 
the same menstrual tracking apps or tracked the same data prior to 
enrollment. To standardize the presented concepts, we showed par-
ticipants simulated data and asked them to project their responses 
to that data. Future work could involve deploying solutions in real-
world settings to understand how our design requirements evolve 
over time with the usage of menstrual tracking interfaces. How-
ever, it is worth noting that some of the concepts that participants 
emphasized still require technological advancements before they 
can be feasibly deployed. For example, generating accurate symp-
tom predictions (DR5) would involve developing new algorithms, 
while facilitating convenient support for multivariate data (DR2) 
would require a robust tool that can ingest data from heterogeneous 
sources. Accomplishing these goals would also require addressing 
privacy concerns and regulatory constraints surrounding the collec-
tion and usage of comprehensive personal health data, all of which 
are beyond the scope of our work. 

Another limitation of this study is that our fndings are predi-
cated on the demographics of our population, which was skewed 
towards young adults who were not actively seeking pregnancy. 
While this population may represent a substantial portion of the 
primary user base for menstrual tracking apps [7], future research 
should explore how the fndings from this study can be generalized 
to a broader range of age groups and users with diverse menstrual 
tracking needs and experiences (e.g., pregnancy and menopause). 
Finally, participants in this study did not extensively discuss the 
efort required to gather all of the data displayed. This may be due 
to the novelty and excitement around the prospect of accessing 
diverse multivariate data, although some participants did note that 
they may prioritize data collection based on perceived relevance 
and convenience. Future studies should explore how data collection 
behaviors infuence people’s interest, satisfaction, and perceived 
success in pursuing their menstrual-tracking goals. 

7 CONCLUSION 
Current menstrual trackers often lack the functionality to sup-
port users’ menstrual-tracking goals beyond predictions and sim-
plifed symptom monitoring. We address these shortcomings by 
articulating and refning functional design requirements to sup-
port menstrual data exploration. Through a formative study and 
semi-structured interviews, we identifed several key features that 
participants desired in future menstrual trackers: support for varied 
timeline representations for event planning and refection, the abil-
ity to diferentiate signals across menstrual cycle phases, the feature 
to group and prioritize signals based on perceived relevance and 
actionability, the capability to aggregate cycles across diferent time 

horizons for refection, text-based explanations of underlying bio-
logical mechanisms, and the integration of contextual information 
for cycle comparison. Using these fndings, we provide a refned 
list of functional design requirements to support users in achieving 
their goals in exploring menstrual health data. 
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