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Abstract 
 
Objectives: The menstrual cycle can affect sports participation and exercise performance. There are very 
few data on the specific menstrual cycle symptoms (symptoms during various phases of the cycle, not only 
during menstruation) experienced by exercising women. We aimed to characterise the most common 
symptoms; the number and frequency of symptoms; and we evaluated whether menstrual cycle symptoms 
were associated with sporting outcomes.  
 
Methods: 6,812 adult women of reproductive age (mean age: 38.3 (8.7) years) who were not using combined 
hormonal contraception were recruited via the STRAVA exercise app user database and completed a 39-
part survey. Respondents were from seven geographical areas, and questions were translated and localised 
to each region (Brazil, n=1,288; France, n=1,911; Germany, n=1,178; Spain, n=1,204; UK & Ireland, 
n=2,311; and USA, n=2,479). The survey captured exercise behaviours; current menstrual status; the 
presence and frequency of menstrual cycle symptoms; medication use for symptoms; perceived effects of 
the menstrual cycle on exercise and work behaviours; and history of hormonal contraception use. We 
propose a novel Menstrual Symptom index (MSi) based on the presence and frequency of 18 commonly 
reported symptoms (range 0-54 where 54 would be all 18 symptoms each occurring very frequently). 
 
Results: The most prevalent menstrual cycle symptoms were mood changes/anxiety (90.6%), 
tiredness/fatigue (86.2%), stomach cramps (84.2%), and breast pain/tenderness (83.1%). After controlling 
for BMI, training volume and age, the Menstrual Symptom Index was associated with a greater likelihood 
of missing or changing training (OR= 1.09 (CI: 1.08,1.10); p<0.05), missing a sporting event/competition 
(OR= 1.07 (CI: 1.06,1.08); p=<0.05), absenteeism from work/academia (OR= 1.08 (CI: 1.07,1.09); 
p=<0.05), and use of pain medication (OR= 1.09 (CI: 1.08,1.09); p=<0.05).  
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Conclusion: Menstrual cycle symptoms are very common in exercising women and women report that these 
symptoms compromise their exercise participation and work capacity. The Menstrual Symptom Index needs 
to be formally validated (psychometrics); at present it provides an easy way to quantify the frequency of 
menstrual cycle symptoms.  
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What are the new findings: 

• Menstrual cycle symptoms are reported to have a detrimental effect on exercise and work capacity 
• The most common symptoms experienced were mood changes/anxiety, tiredness/fatigue and 

stomach cramps.  
• A scoring system (Menstrual Symptom index; MSi) was created based on the occurrence and 

frequency of symptoms. 
• A higher menstrual symptom index was associated with an increased likelihood of negative 

outcomes such as missing training or competition.  
 
How might it impact on clinical practice in the near future: 

• Medical professionals should consider screening exercising women for menstrual cycle symptoms. 
• Where a large number of menstrual cycle symptoms are present, or the symptoms appear to impact 

performance, training and work, clinicians could pay more attention to planning training and 
recovery accordingly. 

• The Menstrual Symptom index (MSi) may aid clinicians in their screening of sportswomen, and 
help clinicians evaluate interventions being used to treat symptoms.  

 
Introduction 
 
In the female population, menstrual pain is the most common gynaecological issue,[1] reducing quality of 
life, limiting work capacity, and causing absenteeism from school, work and social activities.[2–4] Physical 
activity provides a means for managing menstrual cycle symptoms (MCS), with aerobic exercise and yoga 
in particular demonstrably reducing menstrual cycle-related pain.[5] Within the athletic population, 51-93% 
of athletes self-report performance detriments, or negative experiences broadly associated with their 
menstrual cycle.[6–8] However, the specific reasons for performance detriments have not been investigated. 
In the general population, up to 90% of women experience premenstrual symptoms, and 20-90% experience 
premenstrual syndrome (PMS).[9,10] Yet, the prevalence and impact of symptoms related to the menstrual 
cycle (menstrual cycle symptoms; MCS; including symptoms at any time in the cycle) has not previously 
been evaluated in the athletic population, and there is no existing method for quantifying MCS.  
 
The two most common conditions characterised by pain associated with the menstrual cycle are PMS and 
primary dysmenorrhea (PD). Due to the lack of a universal consensus on diagnosis, the epidemiology of 
both conditions varies significantly. PMS involves a range of physical and/or psychological symptoms in 
the days prior to menstruation.[11] PD is a term used to describe chronic and cyclic pain just before and/or 
during menstruation, where there is no underlying pathology evident.[12] Some can also experience pain 
around ovulation.[13]  
 
The aims of the present study were to: 1) describe MCS among exercising women; 2) evaluate the 
relationship between MCS and negative events, including the need to miss or change training/competition, 
use of pain medication, and missing work/lectures; and 3) quantify prevalence and occurrence of symptoms, 
with a novel Menstrual Symptom index (MSi). 
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Materials and methods 
 
Study population and survey dissemination 
The survey was disseminated via email from the STRAVA membership database (including only women 
who opted in to receiving emails of this nature) and through the STRAVA application via a hyperlink. The 
inclusion criteria were for participants to be female and aged 18-years and older (mean age: 38.3 (8.7) years). 
The derivation of the sample for this study is shown in Figure 1. A total of 425,697 women received an 
invitation to complete an online survey (180,000 via email, 245,697 via the STRAVA mobile application). 
Of this sample, 16,423 (3.9%) initiated the survey, and 10,371 (2.4%) completed the survey. From start to 
end, the completion rate was 63.1%. The survey was open for 25 days and launched on 14 February 2019 
until 11 March 2019. The participants reported partaking in a wide range of exercise types, including 
running, swimming, cycling, dance classes, team sports, gym-based classes, racket sports, use of a cross-
trainer or similar cardio-based exercise machine, martial arts, weight training, and other forms of prolonged 
exercise.  
 
Research design 
An online survey was created (www.surveymonkey.com; SurveyMonkey, London) to evaluate menstrual 
characteristics, symptoms and exercise habits in a cross-sectional sample of exercising females. The survey 
was designed to take approximately 10-minutes to complete. Following feedback from a pilot survey (n=20; 
ages 18-40 years) to help evaluate face validity and general clarity around questions, minor alterations were 
made to the question order and grammar. The final survey comprised 39-questions.  
 
The survey included questions on the following topics: current and previous exercise behaviours (including 
self-reported training volume and intensity); current menstrual status; the presence of, and frequency of 
experiencing MCS; use of pain medication for MCS (e.g., non-steroidal anti-inflammatory drugs; NSAIDs); 
effects of the menstrual cycle on exercise behaviours and work capacity; hormonal contraception use; the 
effect of exercise on MCS; communication and education around the menstrual cycle; aspects of diet and 
sleep; and iron status. The survey was translated into French, Spanish, Brazilian Portuguese, German and 
American English. It was then localised to seven countries (United Kingdom and Northern Ireland, Republic 
of Ireland, United States of America, France, Spain, Italy and Germany) by a native language speaker to 
ensure correct meaning and colloquialism, and subsequently piloted within these countries for affirmation. 
All questions were multiple choice, checkboxes with or without a limit on the number of selections allowed, 
dropdown of answer choices, a matrix or a slider. Free text answers were not requested except for instances 
where an ‘Other’ was applicable (on nine occasions). Logic was applied to the survey to ensure that only 
relevant questions were asked.  
 
Ethical approval 
The study protocol was approved by the Ethics Committee of St Mary’s University, Twickenham, UK and 
participants provided informed consent prior to commencing the survey. 
 
Survey analysis 
The raw data were exported from SurveyMonkey directly into Microsoft Excel for Mac software. Those 
participants who were using combined hormonal birth control (containing both exogenous oestrogen and 
progesterone; n=1,285; 12.4%), those who indicated being peri- or post-menopausal (n=1,781; 17.2%), and 
those who indicated that they have been pre- or post-partum (n=493; 4.8%) in the last year were removed. 
Those using combined hormonal birth control were excluded from this dataset due to the known systemic 
metabolic and inflammatory effects that the exogenous hormones have.[20] As progestin-only birth control 
options do not exhibit the same systemic metabolic response, users of this type of hormonal contraception 
were included in this analysis.[20] As a result, the total sub-analysis population was 6,812 (Figure 1).  
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Figure 1: Sampling plan and number of participants. Dorado = ‘in app’ communications (via the STRAVA 

application); HC = hormonal contraception.  

 
Menstrual Symptom index (MSi)  
Participants were asked to report experience of symptoms. Specific symptoms listed were a combination of 
those examined in previous work.[15] To calculate the Menstrual Symptom index (MSi) a Likert scale was 
used based on frequency of each symptom. Where an individual reported a symptom ‘often’, it was given 3 
points, ‘sometimes’: 2 points, ‘rarely’: 1 point, and ‘never’: 0 points. Points were then summed to create that 
athlete’s Menstrual Symptom index (MSi). Because there were 18 symptoms, total scores ranged from  0 
(minimum) to 54 (every symptom, often). The number of symptoms reported regardless of the frequency 
were also added to create ‘total number of symptoms’—a value out of 18. Quantifying menstrual symptom 
frequency in this way was not formally validated.  
 
Women were also asked to indicate if menstrual cycle symptoms led to them missing training/a sporting 
event, missing work, or the use of pain medication using the following scale; ‘no, never’, ‘yes, rarely’,’ yes, 
sometimes (every few cycle)’, or ‘yes, often (every cycle)’. 
 
Statistical analysis 
All analyses were performed using R (version 3.5.1). Numerical and graphical summaries were generated to 
describe the target population of interest and to estimate the number and frequency of symptoms experienced 
in the cohort of exercising women by country of origin. 
 
A separate logistic regression model was fitted to evaluate the association between the Menstrual Symptom 
index and the probability of missing/changing training, missing a sporting competition/event, missing 
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work/lectures and use of pain medication, while adjusting for BMI, training volume and age. The odds ratio 
for each variable and accompanying 95% confidence interval were calculated. 
 
 
 
Results 
 
The demographics of the exercising women that met the inclusion criteria are shown in Table 1.  
 
Prevalence and frequency of reporting each symptom 
The prevalence and reported frequency of each symptom is shown in Figure 2. The most common symptom 
regardless of frequency was ‘mood changes/anxiety’, reported by 90.6% of the total sample. ‘Mood 
changes/anxiety’ was also the symptom most commonly reported ‘often’ (44.1% of the sample). The next 
most common symptoms reported ‘often’ were ‘cravings/increased appetite’ (37.6%), ‘breast 
pain/tenderness’ (36.7%) and tiredness/fatigue (33.1%). 
 

 
 
Figure 2 – Stacked bar chart of the frequency of the different types of symptoms experienced by exercising 

women (n=6,812) and the frequency of the occurrence within symptom. 

 
A number of symptoms were also cited in the ‘Other’ free text box. Those cited by more than one individual 
and were not duplicated from the other symptoms included heavy/achy legs (n=9), depression-like symptoms 
(n=7), pelvic/uterine/ovarian pain (n=6), increased sweating (n=5), loss of appetite (n=3), clumsiness (n=2), 
feelings of getting cold/flu like symptoms (n=2), urinary incontinence (n=2), increased thirst (n=2), 
increased heart rate (n=2). 
 
Total number of symptoms and Menstrual Symptom index  
The mean number of menstrual cycle symptoms experienced was 11.3 (95% CI 11.21 to 11.41, Figure 3a,) 
while the mean Menstrual Symptom index was 22.9 (95% CI 22.66 to 23.18, Figure 3b).  
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Table 1: Demographics of the sample of exercising women (n=6,812) by country, where categorical variables are summarised as count (percentage), and continuous 
variables as mean (standard deviation). 

 
Country n (% of 

total 
sample) 

Weekly 
exercise 
volume 

(minutes) 

BMI 
(kg.m-2) 

Age 
(years) 

Number 
of 

menstrual 
cycle 

symptoms 

Menstrual 
Symptom 

index 
(MSi) 

Number of 
‘often’ 

symptoms 
out of 18 

total 

Experiences 
at least 1 
symptom 
‘often’ 

Brazil 892 
(13.1%) 

634.1 
(511.1) 

23.9 
(3.7) 

37.5 
(8.1) 

12.4 
(3.9) 

25.8 
(10.2) 

3.8 
(2.9) 

88.0% 
(785) 

France 1355 
(19.9%) 

414.3 
(318.4) 

21.9 
(2.9) 

37.7 
(9.1) 

9.6 
(4.3) 

19.0 
(10.3) 

2.6 
(2.5) 

77.5% 
(1050) 

Germany 839 
(12.3%) 

500.5 
(362.1) 

22.7 
(3.1) 

38.6 
(9.0) 

9.6 
(4.2) 

17.9 
(10.1) 

2.3 
(2.5) 

68.4% 
(574) 

Spain 834 
(12.2%) 

633.4 
(476.6) 

21.9 
(2.9) 

39.8 
(8.8) 

10.9 
(4.0) 

22.1 
(9.9) 

3.2 
(2.7) 

83.6% 
(697) 

UK 1350 
(19.8%) 

529.9 
(375.1) 

23.9 
(4.1) 

38.8 
(8.5) 

12.5 
(4.2) 

26.0 
(11.1) 

3.8 
(3.2) 

84.7% 
(1144) 

USA 
1542 

(22.6%) 
565.7 

(363.3) 
23.6 
(4.2) 

37.6 
(8.5) 

12.4 
(4.2) 

25.3 
(10.9) 

3.6 
(3.1) 

82.8% 
(1277) 

Total 6812 
(100%) 

537.7 
(402.1) 

23.0 
(3.7) 

38.3 
(8.7) 

11.3 
(4.4) 

22.9 
(11.0) 

3.6 
(3.3) 

81.1% 
(5527) 

 
SD = standard deviation. 
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Figure 3 – a. Bar chart showing the number of menstrual cycle symptoms reported by each exercising woman 
(n=6,812). b. Bar chart of the distribution of menstrual symptom index (MSi) scores based on the self-
reported menstrual cycle symptoms and frequency of experiencing these by each exercising woman 
(n=6,812).  
 
Association between Menstrual Symptom index and missing training, competition or work and use of pain 
medication 
 
Table 2 shows the effect of the Menstrual Symptom index on the probability of missing/changing training, 
missing a sporting event/competition or missing work/lectures while adjusting for a woman’s BMI, age and 
training volume as covariates. The odds ratios for the Menstrual Symptom index provider an estimate of the 
change in odds for the corresponding response variable, per unit increase in Menstrual Symptom index score. 
A higher Menstrual Symptom index (when adjusting for age, BMI and training volume) was significantly 
associated with missing/changing training, missing a sporting event/competition, missing work/lectures, and 
pain medication use. We estimate that the odds of missing training are multiplied by 1.09 per unit increase 
in Menstrual Symptom index.  
 
Table 2: Estimated odds ratio and 95% confidence intervals for the (adjusted) effect of Menstrual Symptom 
index on missing training, missing a sporting event/competition or work. Values are odds ratio (95% CI). 
Odds ratios deemed significant (p<0.05) are shown in bold.  
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  Missing/changing 

training 
Missing a sporting 
event/competition 

Missing 
work/lectures 

Pain medication 
use 

Intercept 0.43 
(0.27, 0.67) 

0.06 
(0.04, 0.09) 

0.09 
(0.06,0.14) 

0.45 
(0.29,0.68) 

Menstrual Symptom 
index (count) 

1.09  
(1.08, 1.10) 

1.07 
(1.06, 1.08) 

1.08 
(1.07,1.09) 

1.09 
(1.08,1.09) 

BMI (kg.m-2) 1.05  
(1.03, 1.07) 

1.01 
(0.99, 1.02) 

1.03  
(1.02, 1.05) 

1.02  
(1.002, 1.04) 

Age (years)  0.97 
(0.96, 0.98) 

1.00 
(0.99, 1.01) 

0.97 
(0.97, 0.98) 

0.98 
(0.97, 0.99) 

Weekly exercise 
volume (minutes)  

0.97 
(0.96, 0.98) 

0.98 
(0.97, 0.98) 

0.99 
(0.98, 1.002) 

0.99 
(0.98, 0.995) 

 
 
Figure 4 shows the association between the Menstrual Symptom index on the probability of 
missing/changing training, missing a sporting event/competition, missing work/lectures and pain medication 
use. Women are more likely to miss training or use pain medication when compared to missing a competition 
or work.   
 

 
Figure 4: The fitted probabilities of missing/changing training; missing an event/competition; missing 
work/lectures; and using pain medication based on MSi. 
MSi – menstrual symptom index. 
P(outcome) – probability 
 
 
Discussion 
 
In our study, the most common MCS reported included mood changes/increased anxiety, cravings/increased 
appetite, breast pain/tenderness and increased tiredness/fatigue. Across the total population, 81.1% of 
exercising women reported at least one symptom ‘often’, on average reported having experienced 11.3 (4.4) 
MCS, out of a maximum of 18, and had a Menstrual Symptom index (factoring in prevalence and 



Accepted BJSM 29 Sept 2020 

occurrence) of 22.9 (11.0) out of a maximum of 54. Experiencing a greater number of MCS more frequently, 
and therefore having a higher Menstrual Symptom index was associated with a greater likelihood of negative 
outcomes, including: changing/missing exercise training, missing a sporting event/competition, missing 
work/lectures and needing to use pain medication as a form of treatment. 
 
Previous research in the general female population has found that up to 90% of women experience symptoms 
around menses,[14] and that an increased number of symptoms is associated with a loss of productivity,[15] 
but this is the first study to investigate MCS in the exercising demographic, and to ascertain potential 
repercussions associated with these. A major strength of the present study is the large cohort spread across 
seven geographical territories. 
 
When compared to non-athletes, athletes are more likely to have an irregular menstrual cycle, while also 
seemingly more likely to suffer certain types of menstrual dysfunction.[16,17] There has been a historical 
focus on menstrual dysfunctions pertaining to low energy availability in athletes, including amenorrhea and 
oligomenorrhea,[18] however, little research has evaluated MCS and the impact that these may have on 
exercise participation and performance among the broader exercising population.  
 
Our data highlight that MCS are common in regularly exercising women, and that MCS are a cause for 
women to miss or change exercise training and competition, to be absent from work/lectures and to use pain 
medication for treatment. In the general population, research conducted in a Japanese cohort (n=19,254) 
found an association between the presence and severity of MCS and both a reduction in productivity and 
with absenteeism from work.[15,19,20] In the present study, 81.1% of women reported experiencing at least 
one symptom ‘often’, which is comparable to previous data in the general population showing up to 90% 
experience MCS.[21] Indeed, some studies have shown that exercise helps with management of MCS, 
therefore it could be hypothesised that those who exercise are at reduced risk of MCS. A pilot study 
demonstrated that vigorous exercise reduced pain associated with menstruation,[22] and practising yoga and 
aerobic exercise have also been found to reduce menstrual pain and menstrual distress.[5,23,24] The 
mechanism for the potential ‘treatment’ effect of exercise in eumenorrheic women has yet to be elucidated 
and may be multifactorial, but is likely dependent on the aetiology of the specific MCS. Two possible 
hypotheses for a ‘treatment’ effect include the exercise-induced release of endorphins,[25] and the known 
anti-inflammatory effects of regular moderate exercise.[26]  
 
In light of the high number of exercising women who experience MCS, and the impact that MCS can have 
on everyday life, it is important to gain a better understanding of the aetiology of MCS and potential risk 
factors for MCS. This will aid in a more targeted approach to management and treatment strategies. There 
are a number of different mechanisms for the manifestation of symptoms. Those hypothesised include 
changes to neurobiology, resulting in alteration to the serotonergic and gamma-aminobutyric acid systems 
(GABA);[27] the impact of changes in the release of inflammatory markers[28,29] and reactive oxygen 
species;[30] in addition to hormone fluctuations, sensitivities to hormonal changes,[36] and an 
overproduction of prostaglandins.[12,31] Previous studies have identified several risk factors that are 
associated with the prevalence of both PD and PMS.[11] These include diet, BMI, lifestyle and particular 
psychological factors.[11,32] While lifestyle, diet and psychological components were beyond the scope of 
the present study, those with a lower BMI did have fewer and less frequent symptoms. However, it is 
important to note that the symptoms may have been historical, but we do not have corresponding historical 
BMI data, so this finding must be interpreted with caution. Future research should focus on intervention-
based randomised controlled trials to accurately evaluate potential non-pharmacological and medical 
interventions amongst exercising women to enable more strategic dietary, lifestyle, psychological and 
medical interventions.  
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Disruptions to mood states that are related to the menstrual cycle have been shown widely and were the most 
common symptoms reported by the exercising women in this study. Recent work has shown increased mood 
disturbances in the mid-luteal phase when compared to the mid-follicular phase, postulating a number of 
potential mechanisms, including the impact of progesterone-mediated changes to dopaminergic 
signalling.[33] Interestingly, exercise abolished this disturbance.[33] Given most exercising women report 
mood changes/anxiety, research focus should be placed on management of these symptoms.  
 
The menstrual symptom index (MSi) 
We quantified the prevalence and frequency of MCS using the Menstrual Symptom index, this tool does not 
capture the severity of MCS. The association between the MSi and negative outcomes provides some content 
validity—we report an important first step ahead of formal tool development and evaluation.  
 
Note that that women were more likely to miss/change training or use pain medication than they were to 
miss work or miss a sporting event/competition. Even with the Menstrual Symptom index above the 95th 
percentile, the probability of missing a sporting event or competition was less than 0.5 (50%), yet for the 
same Menstrual Symptom index the probability of missing/changing training or using pain medication is 
almost 0.9 (90%). This suggests that women are likely to continue to compete even with significant MCS. 
A recent study examining experiences in elite athletes concluded that fewer negative experiences occur 
during competition than during training,[6] suggesting that women can override or ignore MCS in certain 
scenarios. Previous research has also highlighted the reluctance of women to seek medical support to help 
manage MCS; given the significant impact these are clearly having on everyday life, more resources and 
open discussion are clearly needed.[4]  
 
Harking back to our comment that while this tool measures menstrual cycle symptom frequency, it does not 
measure menstrual cycle symptom severity; future studies should interrogate our tool and consider an 
extended tool that captures symptom severity as well as frequency. Galileo said “measure what is measurable 
and make measurable what is not so”. We appreciate the limitations of the Menstrual Symptom index version 
1.0 and we encourage investigators to develop future iterations.  
 
Clinical implications 
Medical professionals and athletic support staff need to be aware of the prevalence and impact that MCS can 
have in exercising women. In light of the evident potential for associated negative outcomes, screening for 
MCS is warranted. In an applied setting, given the potential MCS aetiologies, where a large number of MCS 
are reported by exercising women, extra consideration is warranted when planning training, a need for 
recovery and overall readiness. Establishing ways to mitigate MCS is also necessary, although efficacy may 
be individual-specific. The derivation of a Menstrual Symptom index to quantify the frequency and number 
of symptoms is novel and could pave the way for the future development of a MCS screening tool. This 
could also be used as a means to monitor the efficacy of non-pharmacological and medical treatment options, 
as frequent pain medication use can have negative long-term effects.[34,35] In the present study, the most 
common symptoms experienced by exercising women were mood changes/increased anxiety, 
cravings/increased appetite, breast pain/tenderness and increased tiredness/fatigue, so interventions and an 
understanding of the mechanism behind these should be prioritised.  
 
Strengths and Limitations 
We believe this to be the largest study to date of exercising women, including women across seven different 
geographical territories, and this is a clear strength to this research. Considering the individual nature of each 
menstrual cycle, and the different potential aetiologies driving symptoms, key timepoints for symptoms are 
likely to vary. Therefore, in the present study, we purposefully captured symptoms at all times in the 
menstrual cycle to identify the need for research and medical focus/raised awareness. However, as a result, 
we were unable to identify the key times in the menstrual cycle where specific symptoms were experienced. 
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When working on an individual athlete basis it is important to capture this information to fully support their 
individual needs. 
 
In the present study, we excluded those using combined hormonal contraceptives (containing an exogenous 
oestrogen and a progestin). These act by downregulating endogenous hormones through the inhibition of 
gonadotrophin-releasing hormone, luteinising hormone and follicle stimulating hormone,[36] having 
systemic metabolic and inflammatory effects.[37] There are many different formulations of combined 
hormonal contraception in use worldwide. These can be very helpful in treating menstrual symptoms but 
can also cause unwanted side effects that may be similar to the symptoms evaluated here. Therefore, we 
excluded these participants to avoid risk of confounding the results. Due to the negligible systemic metabolic 
disturbances observed with progestin-only options,[37] these users were included in the analysis. 
 
There are at least 5 limitations of our study.  
 

• All of the data are self-report, so despite all participants being identified as premenopausal, the data 
are reliant on memory recall.  

• The presence of any underlying medical issues was not controlled for in the analysis. Various 
medical issues may result in worse symptoms, however the aim of the current study was to 
specifically understand the symptoms experienced by exercising women, so this does not negate the 
significance here.  

• We appreciate that this survey was limited to STRAVA users, who may be more likely to be 1) 
involved in recreational to elite-level exercise; 2) to be willing to invest in their health and wellness; 
and 3) and to have access to suitable technology in order to complete the survey. Such factors may 
add an element of bias and may suggest that the true burden of menstrual cycle symptoms is not 
captured here. However it could also be argued that those with menstrual symptoms may be more 
compelled to complete this survey.  

• While the women in this study were deemed to be ‘exercising women’, there was no minimal 
exercise criteria for inclusion. This was largely due to potential short-term alterations in exercise 
behaviours that would not capture an accurate picture. The performance level of the participants 
was not captured; clearly this has the potential to alter whether a sporting event/competition and/or 
training will be missed.  

• We note that a very extensive set of menstrual cycle symptoms were provide for women to choose 
from; this could affect the validity of the Menstrual Cycle index.  
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