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Abstract

Objective: Mood and physical symptoms related to the menstrual cycle affect women’s
productivity at work, often leading to absenteeism. However, employer-led initiatives to tackle
these issues are lacking. Digital health interventions focused on women’s health (such as the Flo
app) could help fill this gap.

Methods: 1867 users of the Flo app participated in a survey exploring the impact of their
menstrual cycle on their workplace productivity and the role of Flo in mitigating some of the
identified issues.

Results: The majority reported a moderate to severe impact of their cycle on workplace
productivity, with 45.2% reporting absenteeism (5.8 days on average in the previous 12 months).
48.4% reported not receiving any support from their manager and 94.6% said they were not
provided with any specific benefit for issues related to their menstrual cycle, with 75.6%
declaring wanting them. Users stated that the Flo app helped them with the management of
menstrual cycle symptoms (68.7%), preparedness and bodily awareness (88.7%), openness with
others (52.5%) and feeling supported (77.6%). Users who reported the most positive impact of
the Flo app were 18-25% less likely to report an impact of their menstrual cycle on their
productivity and 12-18% less likely to take days off work for issues related to their cycle.

Conclusions: Apps such as Flo could equip individuals with tools to better cope with
issues related to their menstrual cycle and facilitate discussions around menstrual health in the
workplace.

Keywords: menstrual cycle, women’s health, productivity, absenteeism, digital health, workplace

wellbeing, premenstrual syndrome
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Introduction

Women lose more days of work for health reasons compared to men 1. One of the reasons

put forward to explain this difference is menstrual cycle-related symptoms 2,3. Although this is a

relatively under-researched area, evidence suggests that symptoms women experience during

parts of their menstrual cycle may impact their performance at work 4,5. In a recent survey of

approximately 33,000 respondents 5, 13.8% of women reported absenteeism (i.e. failure to report

for or remain at work or in school as planned) during their menses and 80.7% reported

presenteeism (i.e. the act of showing up for work or school without being productive). They also

reported an average of 23.3 days a year of productivity loss. Strikingly, only 20% of women felt

comfortable disclosing the reason for their absence to their employers or teachers. One of the

most debilitating symptoms related to the menstrual cycle is dysmenorrhea (i.e. cramp-like pain

occurring before and/or during menstruation), often accompanied by heavy menstrual bleeding.

Dysmenorrhea, affecting 45-95% of women 6, has been reported as heavily impacting

productivity and focus, often leading to absences from work 4,7–10. Similarly, heavy menstrual

bleeding has been associated with productivity loss 11,12.

Another commonly reported issue affecting 20-40% of women is Premenstrual Syndrome

(PMS), and its more severe form, Premenstrual Dysphoric Disorder (PMDD). PMS and PMDD

are defined by a series of psychological and physical symptoms occurring in the luteal phase of

the menstrual cycle and causing dysfunction in social or economic performance (PMS) and/or

significant affective and functional impairment (PMDD) 13. Higher levels of PMS and PMDD

symptoms have been associated with impaired productivity and absenteeism 14–16. Furthermore,

conditions of the uterus, such as endometriosis (i.e. an often painful condition where the

endometrium starts to grow outside of the uterus) can have a significant impact on women’s

performance at work. Women with endometriosis report absenteeism and reduced productivity
17–20, amounting to an average of 10.8 hours of lost work per week with a cost up to $456 per

woman per week 21.

On top of direct costs to employers, issues related to the menstrual cycle can negatively

affect women’s quality of life  career progression22, including disadvantaging them during the

hiring process 23, and increase healthcare costs. Women affected by dysmenorrhea report

compromised quality of life, with repercussions encompassing interpersonal relationships 24–27.

Heavy menstrual bleeding has been associated with both reduced quality of life and increased



healthcare utilization 11,12,28–30. The health-related quality of life burden of PMS and PMDD has

been deemed greater than type 2 diabetes and hypertension (in terms of reported pain), and

comparable to chronic rheumatological conditions such as rheumatoid arthritis and osteoarthritis
14,31,32. Lastly, endometriosis is associated with increased healthcare costs (with an average annual

cost of €9579 per woman; 20) and decreased quality of life, including impairments in

psychological and social functioning 33–36. Despite the clear cost to individuals, healthcare

systems and employers alike, workplace solutions effectively tackling the negative impact of

issues related to the menstrual cycle are lacking.

Digital health interventions (DHI), such as internet-based resources and mobile apps,

have become increasingly popular in the workplace due to their scalability, availability, and

anonymity 37,38. The latter aspect, anonymity, is particularly relevant for interventions addressing

issues that are still surrounded by high levels of stigma (such as mental or menstrual health 39–44).

One such DHI focusing on women’s health is the Flo mobile phone app (by Flo Health Inc.). Flo

allows users to track their physical and mood symptoms throughout their menstrual cycle and

offers AI-based period and ovulation predictions. Given the impact of the menstrual cycle on

several aspects of women’s life (from mood and behavior to physiology 45), being able to track

symptoms throughout the cycle facilitates women’s preparedness, helps them identify patterns of

irregular bleeding and supports conversations with healthcare providers 46. In the Flo app,

personalized, evidence-based and expert-reviewed content is provided to users throughout their

cycle both via the in-app library as well as through health assistants (chatbots). Health assistants

also allow users to check for symptoms against an array of conditions. It is well-established that

inadequate health literacy negatively impacts both individuals and healthcare systems 47.

Specifically, inadequate health literacy has been linked to poorer wellbeing 48 and self-care 49 as

well as higher healthcare costs 50 due to underutilization of preventive services 51 and delayed

help-seeking behaviors when symptoms arise 52. Furthermore, Flo users have the opportunity to

ask questions and provide answers to other users worldwide in an anonymous fashion, thus

reducing the perceived stigma surrounding topics such as sexual life and menstrual health 40,42,43.

Finally, the Flo app connects to a variety of wearable devices which collect sleep, heart rate and

physical activity data. Lower heart rate and higher heart-rate variability (HRV) have been

associated with better health and mental health 53,54, whereas the inverse pattern is associated

with ill-health conditions, such as polycystic ovary syndrome and uterine fibroids 55–57.



The aim of the current study was to measure the impact of disturbances related to the

menstrual cycle on work-related productivity in users of the Flo app. Furthermore, we wanted to

characterize the current levels of support women receive from their employers to tackle issues

related to their menstrual cycle, both in terms of perceived support from managers as well as in

terms of provision of benefits specific to women’s health. Finally, we aimed to understand

whether using the Flo app could help mitigate the impact of issues related to the menstrual cycle,

which could in turn reduce their impact on productivity, as well as provide support.

Methods

Participants

Users of the Flo app who were employed full- or part-time, working in the United States

and over 18 years of age were eligible to participate in this study. Recruitment took place within

the Flo Health app between the 24th of January 2022 and the 13th of March 2022.

Informed electronic consent was obtained in accordance with approval from the

Independent Ethical Review Board (WCG IRB) which deemed the study exempt. All data used

in this study was de-identified and results aggregated to protect users’ privacy.

Materials

A survey was created using SurveyMonkey (see Supplementary Materials). Only users

with the Premium (paid) subscription were included in the study, given that the majority of Flo

content and chatbots are only available to Premium users. Information regarding each

respondent's working environment was collected, including role and employer size. To measure

the effects of the menstrual cycle on different dimensions of productivity, we asked our users to

indicate on a scale from 1 (“Not at all”) to 5 (“Extremely”) how much their menstrual cycle

negatively impacts their concentration, efficiency, energy levels, relationship with coworkers,



level of interest in their own work and mood at work. Whilst the majority of available

productivity questionnaires use the number of hours or days of productivity loss to compute a

productivity measure, we employed a more user-friendly approach (multiple choice)

investigating the severity of the impact of the menstrual cycle on well-known dimensions of

work life. Furthermore, given that the survey was distributed via a notification within the Flo

app, we decided to minimize survey completion time, thus limiting the number of questions to 6.

To measure absenteeism, respondents were asked whether they missed work in the past 12

months due to issues related to the menstrual cycle, and, if so, the number of days of absence.

To assess the current level of support employees receive from their employers to address

issues related to their menstrual cycle, we asked how freely respondents felt they could talk to

their manager about such issues (on a scale from 1, “Not at all”, to 5, “Extremely”) and how

much support they received from their manager (on a scale from 1, “No support”, to 5, “A great

deal”). We also asked whether their employer offered benefits or wellness programs that helped

and whether they would like such offerings.

Finally, to explore whether using the Flo app could help mitigate issues related to the

menstrual cycle in order to reduce the impact on productivity and improve perceived support, we

asked respondents how much they agreed with the following 5 statements: 1) “Flo helped me be

prepared and aware of my body's signals”; 2) “Flo helped me feel supported”; 3) “Flo helped me

improve how I manage my period symptoms”; 4) “Flo helped me be more open with others

about my symptoms and how they make me feel” and 5) “Flo improved my mood”. The final

question of the survey asked respondents to indicate which aspects and functionalities of the Flo

app helped them the most (options included: period predictions, symptom tracking, fertile days

and ovulation predictions, symptom and cycle-related chats with Flo’s health assistant, cycle

widget, reading and watching in-app content, discussions in secret chats, courses with experts,

report for their doctor and pills reminder).

Survey responses were linked to in-app data, including age, type of symptoms logged

throughout the menstrual cycle and, for a subset of the sample, wearable data (activity, sleep and

heart rate). Users can track a variety of dimensions, including physical symptoms (e.g. cramps,

bloating), mood (e.g. happy, anxious), sex and drive (e.g. whether unprotected sex occurred) and

vaginal discharge (e.g. creamy, watery).



Data were analyzed using the dplyr, tidyr, readr, stringr, purrr, Boot, and FastDummies

packages for R. Figures were produced using Matplotlib and Seaborn packages for Python.

Procedures

Participants were notified of the opportunity to take part in a survey exploring how their

menstrual cycle impacts their productivity at work via an in-app notification. Upon clicking on

the notification, participants were redirected to SurveyMonkey and asked to provide electronic

informed consent. Participants were then asked whether they were currently employed, and

participants who were not were disqualified. Eligible participants proceeded to complete the

survey on their electronic device which took an average of three minutes.

Statistical Analyses

To obtain groupings of high and low levels of impact of the menstrual cycle on

productivity we summed the responses to the 6 productivity questions reported above and then

split the users using the median value. Similarly, to investigate differences between those who

reported having taken days off work due to their menstrual cycle and those who did not, we

grouped users according to their answer to the question “Have you missed work in the past 12

months due to issues related to the menstrual cycle?”. To explore differences between groupings,

t-tests with Welch’s correction for degrees of freedom were employed for parametric data and

Pearson’s χ2 for frequency data.

To assess the relationship between the perceived impact of Flo and the reported impact

the menstrual cycle has on users’ productivity and absenteeism we employed individual logistic

regression models for each statement related to the use of Flo (see Materials above). For

productivity, the dependent variable in each model was whether user productivity was impacted

(a binary variable with 0=‘low impact’ and 1=‘high impact’), whereas for absenteeism it was

whether the user reported having taken days off work (0=‘no absences’ and 1=‘absences’). In

both cases, the independent variable was the reported effect of Flo on the 5 statements reported

above (with 0=‘Disagree’/‘Somewhat disagree’/’Neither agree nor disagree’ and 1=‘Somewhat

agree’/‘Agree’).



Results

We collected a total of 2670 partial responses and 1867 complete survey responses. When

retrieving user data from respondents’ Flo accounts, we were able to link 1801 out of 1867 users

(age: M=28.7, SD=6.7, range=18-53), potentially due to account deletion after survey

completion. Therefore, survey results are reported for the whole sample providing complete

responses, whereas data extracted from the app is reported for 1801 users (including age, which

is extracted from app data). Table 1 presents the samples’ demographic and work-related

information. Please note that not all participants included their age as part of their in-app profile.

Table 1. Work-related information of the sample (N=1867).

Work characteristic Respondents, N (%)

Work environment

On-site (e.g. office) 1285 (69)

Remote 310 (17)

Hybrid 272 (15)

Company size

0-50 793 (42)

51-250 390 (21)

251-500 150 (8)

501-1,000 102 (5)

1,001-1,500 58 (3)

1,501-3,000 59 (3)

3,001-5,000 57 (3)

5000+ 258 (14)

Work role

Clerical 129 (7)

Entry-level 183 (10)

Executive management 49 (3)

Laborer 115 (6)

Manufacturing position 37 (2)

Medical professional 229 (12)



Middle management 191 (10)

Professional 366 (20)

Service worker 306 (16)

Skilled trades 49 (3)

Supervisor 137 (7)

Technical 76 (4)

Impact of disturbances related to the menstrual cycle on work-related productivity

As can be seen in Figure 1, the majority of the respondents reported a moderate to severe

negative impact on their concentration (77.2%), energy levels (89.3%), efficiency (68.3%),

interest in their own work (71.6%) and mood (86.9%). The least impacted dimension was

relationship with colleagues, with 39.0% of users reporting a moderate to severe impact due to

their menstrual cycle.

Figure 1. Frequency of survey questions exploring the impact of the menstrual cycle on different dimensions of

productivity. Percentages represent grouped responses from ‘Moderately’ to ‘Extremely’, defining higher impact.



45.2% (843/1867) of the respondents reported having missed days of work due to their

menstrual cycle in the previous 12 months. On average, 5.8 days of work were missed

(Range=0.5-42 days, SD=5.8 days, N=833). 10/843 users were deemed outliers (values > 2.5

SD) and were therefore excluded from the calculation. 15/843 respondents reported 0 days of

missed work but their entries were modified to ‘0.5’ since the survey would only accept integer

values and we assumed that users attempted to include a decimal value as their answer.

To explore patterns of logged moods and symptoms throughout users’ menstrual cycles,

we linked app data to survey data. We only included users who had logged moods and symptoms

during at least 2 or more cycles within the last 12 months (N=1638) and we included all

symptoms logged at least once throughout the selected window. We compared the logs of those

who had reported missing work in the previous 12 months to the rest of the sample and those

who had reported a high impact on their productivity at work to those who reported low impact.

Table 2 shows the top 15 most frequent logged symptoms of those who were absent and those

who reported a high impact on productivity. The three most commonly reported symptoms by

users at the sample level were cramps (91%), fatigue (85%), and bloating (81%). The findings

are consistent for both users who reported absenteeism (N=761) and users reporting a high

impact on their productivity (N=714).

Table 2. Frequency of the 15 commonly reported symptoms in absent and high productivity

impact users

Symptom/Mood/Disturber User (N=1638)
N, %

Asbent users (N=761)
N, %

High productivity impact users (N=714)
N, %

Cramps 1487 (91) 706 (93) 662 (93)

Fatigue 1386 (85) 659 (87) 617 (86)

Bloating 1327 (81) 631 (83) 606 (85)

Backache 1301 (79) 641 (84) 590 (83)

Headache 1296 (79) 618 (81) 583 (82)

Tender breasts 1205 (74) 582 (76) 537 (75)

Irritated 1203 (73) 576 (76) 547 (77)

Mood swings 1202 (73) 573 (75) 554 (78)

Cravings 1157 (71) 543 (71) 527 (74)

Calm 1123 (69) 509 (67) 485 (68)



Acne 1117 (68) 523 (69) 515 (72)

Nausea 1058 (65) 539 (71) 484 (68)

Anxious 1040 (63) 509 (67) 485 (68)

Diarrhea 1010 (62) 510 (67) 450 (63)

Sad 973 (59) 496  (65) 461 (65)

We also explored whether there were any differences in wearable data profiles (namely

sleep, activity and heart rate) based on the productivity and absenteeism groupings both

throughout the cycle as well as in premenstrual and menstrual phases only (where we expect a

more marked physiological response).

Sleep data were obtained for the 12 months prior to the survey completion from 596

survey respondents. The median duration over the week per cycle (only including nights prior to

a working day, i.e. Sunday to Thursday) was computed. No difference was found in absenteeism

or productivity groups for either the full cycle or selected phases (see Supplementary Materials).

Step count data was available for 1301 users. Collected step count entries provided the

total number of steps taken for each user on individual dates. No significant difference in the

median number of steps per day was found in either absenteeism or productivity groups (see

Supplementary Materials).

Heart-rate variability (HRV) data obtained from wearable devices were only available for

50 respondents. Nevertheless, other heart-rate (HR) data were available for 295 respondents; 48

respondents had resting heart rate (RHR) available from a third-party provider (FitBit API); 253

respondents had series HR data, and 6 users had a combination of both. We were able to estimate

RHR for users with series HR data; specifically, we grouped series HR data by user and date and

used the 5th percentile as an estimate of RHR, given the lower percentile of daily heart-rate

distribution would be closer to RHR 58. After outlier exclusion, we conducted the same analysis

on the combined sample (N=295 for full-cycle data, N= 245 for premenstrual and menstrual

phases) as well as on the estimated RHR sample only (N=253 for full-cycle data, N= 203 for

selected phases) to ensure lack of bias due to different estimation methods (see Supplementary

Materials). We found a significant difference in RHR in the premenstrual and menstrual phases



between users reporting having taken days off from work due to their menstrual cycle (M=68.5,

SD=7.5) and those who did not (M=66.2, SD=7.8), with the former group exhibiting higher RHR

(t(241.17) = 2.295, p=.02, d=0.293, N=245). No difference was found across the menstrual cycle

between individuals who took days off work due to their cycle and those who did not (see

Supplementary Materials for the full analysis). Similarly, no difference (in either full cycle or

premenstrual and menstrual phases) was observed for individuals reporting a higher impact of

their menstrual cycle on productivity (versus low impact).

Perceived level of support and employers’ benefits

49.7% of respondents reported that they did not feel they could talk freely about issues

related to their menstrual cycles with their manager (Figure 2A). Similarly, 48.4% reported they

do not receive any support from their manager when it comes to their menstrual cycles (Figure

2B).

Figure 2. A) Frequency of survey responses from ‘Not at all’ to ‘Extremely’ when asked ‘How freely do

you feel you can talk about issues related to your menstrual cycle with your manager?’ B) Frequency of survey

responses from ‘No support at all’ to ‘A great deal’ when asked ‘How much support do you receive from your

manager for issues related to your menstrual cycle?’.



In terms of offered benefits, the vast majority of the sample (94.6%) reported not having

any specific benefit or wellness program that helped them with their menstrual cycle.

Importantly, 75.6% of non-benefit-receiving respondents reported wanting them. The benefits

listed by the 5.4% who reported having them included wellness programs, counseling, gym

membership, health insurance and paid leave.

Role of Flo in mitigating the negative impact of cycle on productivity

The majority of respondents (complete responses, N=1867) agreed or somewhat agreed

that using Flo helped them be prepared and aware of their body's signals (88.7%), feel supported

(77.6%), improve how they manage their period symptoms (68.7%) and be more open with

others about their symptoms and how they make them feel (52.5%). 33.2% reported that Flo

improved their mood (Figure 3).

Figure 3. Frequency of survey questions exploring the role of Flo in mitigating different dimensions of menstrual

cycle impact (preparedness and awareness of body signals, feelings of support, management of period symptoms,

openness with others, improvement in mood). Users responded on a scale from ‘Disagree’ to ‘Agree’. Percentages

represent grouped responses from ‘Somewhat agree’ to ‘Agree’, defining those who agreed with the statements.



Users reported that the app features they found most useful were period predictions

(85.5%), symptoms tracking (73.8%), fertile days predictions (67.4%) and symptom and

cycle-related chats with Flo’s health assistant (53.1%). Those who reported having taken days off

work were more likely to find symptom tracking most useful (χ(1)=10.32, p=.01). Similarly,

cycle-related chats were deemed most useful for users reporting a high impact on their

productivity (χ(1)=5.077, p=.024). No other difference was found (see Supplementary Materials

for the full analysis).

We next explored the relationship between the perceived impact of Flo and the reported

impact the menstrual cycle had on users’ productivity and absenteeism using individual logistic

regression models for each statement. For all five dimensions, we found that users who agreed

that Flo helped were 18-25% (OR:0.82-0.75, Table 3) less likely to report that their menstrual

cycle impacted their productivity. Similarly, users who agreed that Flo helped them manage their

menstrual symptoms, be more prepared and aware of their bodily signals, improve their mood

and feel supported were 12-16% less likely to take days off work for issues related to the

menstrual cycle. Openness with others was not associated with lower absenteeism.

Table 3: Likelihood and odds ratio of positive effect on productivity impact and absenteeism

reported by Flo users. Odds ratios have been confirmed by bootstrapping 1e4 samples.

Agree/
Somewhat
agree
(N=1867)

Likelihood to
report low impact
on productivity
(%)

Productivity
impacted odds ratio
(bootstrap CI)

p Likelihood to
report
absenteeism (%)

Absenteeism odds
ratio (bootstrap CI)

p

Manage
symptoms

1282 22 0.78 (0.70, 0.87) <.001 12 0.88 (0.79, 0.98) <.05

Improve mood 620 25 0.75 (0.64, 0.88) <.001 15 0.85 (0.72, 0.99) <.05

Open with others 981 18 0.82 (0.72, 0.93) .002 8 0.92 (0.81, 1.04) .19

Prepared and
aware

1656 25 0.75 (0.68, 0.83) <.001 16 0.84 (0.76, 0.92) <.001

Feel supported 1448 24 0.76 (0.68, 0.84) <.001 14 0.86 (0.78, 0.96) <.001



Discussion

Principal findings

The aim of the current study was to assess the impact of the menstrual cycle on

workplace productivity and absenteeism in Flo users, investigate current levels of support

available to them in the workplace and explore whether the Flo app could help mitigate some of

the identified issues. The majority of our sample reported disruption of productivity on several

dimensions and a significant number reported having taken days off of work to deal with issues

related to the menstrual cycle. Our respondents did not feel supported in the workplace, with the

majority reporting difficulties in freely communicating with their managers and a lack of benefits

directly tackling menstrual cycle issues. Nevertheless, using the Flo app positively impacted the

management of menstrual cycle symptoms, preparedness and bodily awareness, openness with

others (regarding issues related to the menstrual cycle) and levels of perceived support. Users

who reported the most positive impact of the Flo app were less likely to report an impact of their

menstrual cycle on their productivity and less likely to take days off work for issues related to

their cycle.

Comparison with prior work

In line with the literature, our findings indicate that the menstrual cycle severely impacts

productivity. In 45.2% of our sample, issues related to the menstrual cycle led to absenteeism. In

Schoep and colleagues 5 80.7% of respondents indicated productivity loss and 13.8% reported

having missed days of work or study due to menstruation-related issues. Discrepancies between

our findings and the ones reported by Schoep and colleagues may be due to the different tools

implemented in the two surveys. We measured the impact on productivity by asking how

severely their menstrual cycle impacts different dimensions of their work whilst Schoep and

colleagues focused on productivity loss (i.e. the amount of hours individuals were not

productive). Similarly, absenteeism was calculated as the number of missed days per cycle in

their survey, whilst we asked our users to report the total number of missed days over the course

of the previous 12 months. Furthermore, they asked respondents to focus on their period when

answering the questions, whereas we enquired about the entirety of the menstrual cycle. Further



research utilizing both sets of questions within the same sample would be needed to draw a direct

comparison.

The finding that cramps are the most commonly reported symptom is to be expected,

given the high prevalence and severe impact of dysmenorrhea 6,59. Reports of tiredness 60 and

lack of energy 61 around menstruation are also in line with the second most common symptom in

our sample, fatigue. The same holds true for the third symptom, bloating 59–61. In line with our

expectations, symptoms were largely logged during the premenstrual and menstruation phases of

the cycle.

In terms of physiological data, the lack of difference in sleep patterns for those who

reported absenteeism and high impact on productivity is surprising, especially given the link

between sleep disturbances and workplace productivity 62,63. Nevertheless, a more systematic

investigation with sleep data linked to self-reported productivity in different phases of the

menstrual cycle may reveal more granular differences. On the other hand, our finding that those

reporting absenteeism also exhibit a higher resting heart rate is in line with the literature and may

indicate that individuals who take days off work might experience higher levels of stress 64,65 or

may be in a lower state of cardiovascular fitness 66. Further research, specifically aiming at

investigating the relationship between resting heart rate and workplace absenteeism and

productivity is needed to shed light on this result.

Our respondents also reported not feeling like they could talk freely about issues related

to their menstrual cycle with their manager nor that they could receive support from

management. These findings mirror the result of Schoep and colleagues 5 in that only 20.1% of

their respondents told their employers that they were taking days of absence due to their

menstrual cycle. It is also not surprising that the vast majority of respondents reported not having

any benefit provided by their employer specifically addressing issues related to their menstrual

cycle. Those who had benefits available to them (5.4%) reported wellness programs, counseling,

gym membership, health insurance and paid leave as the most common options. A previous

study 15 collated recommendations to managers and employers from individuals with

premenstrual symptoms impacting workplace productivity. These included training for staff on

premenstrual syndrome and the availability of resources to help individuals cope with it at work.

Even though we did not directly assess the impact that productivity loss and absenteeism due to

issues related to the menstrual cycle may have on hiring and career progression, it is well-known



that childcare responsibilities, intention to have children, as well as pregnancy may disadvantage

women in the workplace 67–69. Similarly, absences and reduced productivity related to issues of

the menstrual cycle may lead employers to be implicitly biased. Further research is needed to

assess the extent to which such biases impact women’s careers.

Users reported a positive impact of the Flo app on several dimensions, including

management of menstrual cycle symptoms, preparedness, bodily awareness, openness with

others and feelings of support. Being prepared and aware of one’s bodily signals as well as

symptom management positively impacts individuals’ ability to plan ahead and cope with issues

related to their menstrual cycles. To maximize positive outcomes, the adoption of digital health

tools could be part of systemic changes in employer-led policies, such as flexible working

environments, to allow employees to distribute workloads around their expected productivity

loss. Similarly, users report that the Flo app increases their openness with others around issues

related to the menstrual cycle, which could in turn positively influence interactions with

colleagues and management. Our respondents also felt supported by the Flo app, likely due to the

stigma-free environment it offers. Further research should explore the possibility of using digital

health tools to facilitate discussions in the workplace around taboo topics such as menstrual

health. One-third of respondents (33.2%) reported that the Flo app helped improve their mood.

This finding may be due to the fact that direct links between better preparedness and awareness,

improved management of symptoms, feelings of support, openness and mood may not be

explicitly perceived by our users. Further research, looking at changes in mood in a randomized

controlled trial is needed to shed light on the role of Flo on individuals’ mood.

The app features our users found most useful included period predictions, symptoms

tracking, fertile days predictions and symptom and cycle-related chats with Flo’s health assistant.

Interestingly, a significant difference in the most useful features was found between those who

reported having taken days off work and those who did not, with the former finding symptom

tracking more useful. This cohort may experience a higher impact of their symptoms on their

daily activities, making it important for them to have a record of when the symptoms occurred

throughout their menstrual cycle. As for productivity, the finding that cycle-related chats were

more useful for users reporting a high impact on their productivity is not surprising and it

suggests these users may need more support in dealing with issues related to their menstrual

cycle.



Finally, we found that those who agreed that the Flo app helped them were also less

likely to report a high impact of their menstrual cycle on their workplace productivity and were

less likely to be absent from work. These findings suggest that the Flo app could help mitigate

some of the identified issues impacting workplace productivity. To shed light on this,

interventional studies, assessing the direct effects of Flo on workplace productivity are needed.

Limitations

A limitation of the current study is that we did not ask respondents to state which

symptoms impacted their productivity the most. Whilst we analyzed patterns of symptoms

logged in conjunction with different phases of the menstrual cycle, we cannot draw any

definitive conclusions as to their relationship with the reported impact of the menstrual cycle on

productivity and absenteeism. Nevertheless, previous evidence points to the premenstrual and

menstruation phases as the most impactful 5,14,60.

In addition, our sample included only Flo users, who may use Flo to manage their

symptoms, whereas previous studies surveyed a more general population of women who may not

benefit from app-based symptom management. Similarly, only women who owned and used

mobile phones were included which may limit generalizability.

Even though we asked our users about their mode of working (on-site vs hybrid vs

remote, see Table 1), we did not collect any information regarding COVID nor its sequelae. As

such, it is not possible for us to draw any conclusions as to whether COVID worsened any

negative effects of the menstrual cycle on workplace productivity and further research is needed

to investigate these important issues. Additionally,  it has to be noted that, whilst the vast

majority of our sample was working on-site at the time they answered the survey, we do not

know whether their working mode was different in the 12 months prior. This is particularly

relevant to the question about the number of missed days of work, so these results should be

generalized with caution.

Further, the current study was lacking a comparison group. Users who decided to take

part in this study may be experiencing more negative symptoms than others or may use the app

more regularly (thus benefiting more from it), which could impact generalisability (see



Supplementary Materials for an analysis of the logging patterns in respondents versus non

respondents).

Finally, the sample only included users who paid for the premium version of the app.

Evidence suggests that willingness to pay for an app or online content is related to education

levels, income and perceived usefulness70,71. Thus users included in the present survey may need

more support in terms of women’s health, which might lead to overestimation of the observed

effects compared to the general population.

Conclusions

Issues related to the menstrual cycle severely impact workplace productivity, with

employees reporting little to no resources being available to them to properly address this

important issue. Digital health apps, such as the Flo app, could fill this gap, by increasing

individual levels of bodily awareness, preparedness, support and symptom management.

Furthermore, digital tools could facilitate discussions around menstrual health in the workplace

as well as help increase health literacy in the wider employee population. To maximize their

effect, digital solutions could be accompanied by systemic changes in workplace practices

surrounding menstrual and women’s health.
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