
ELLIOTT-SALE, K.J., ALTINI, M., DOYLE-BAKER, P. et al. 2025. Why we must stop assuming and estimating menstrual 
cycle phases in laboratory and field-based sport related research. Sports medicine [online], Latest Articles. Available 

from: https://doi.org/10.1007/s40279-025-02189-3  

 
 
 
 

© The Author(s) 2025. The version of record of this article, first published in Sports Medicine, is available online 
at Publisher’s website: https://doi.org/10.1007/s40279-025-02189-3.  

This document was downloaded from 
https://openair.rgu.ac.uk 

Why we must stop assuming and estimating 
menstrual cycle phases in laboratory and field-

based sport related research. 

ELLIOTT-SALE, K.J., ALTINI, M., DOYLE-BAKER, P. et al. 

2025 

https://doi.org/10.1007/s40279-025-02189-3
https://doi.org/10.1007/s40279-025-02189-3


Vol.:(0123456789)

Sports Medicine 
https://doi.org/10.1007/s40279-025-02189-3

CURRENT OPINION

Why We Must Stop Assuming and Estimating Menstrual Cycle Phases 
in Laboratory and Field‑Based Sport Related Research

Kirsty Jayne Elliott‑Sale1  · Marco Altini2  · Patricia Doyle‑Baker3  · Eva Ferrer4,5  · Tessa Rose Flood1  · 
Rachel Harris6,7  · Franco Milko Impellizzeri8  · Xanne Janse de Jonge9  · Katrine Okholm Kryger10  · 
Gary Lewin11 · Constance M. Lebrun12  · Alan McCall13  · Sophia Nimphius14  · Stuart M. Phillips15  · 
Paul A. Swinton16  · Madison Taylor17  · Evert Verhagen10,18  · Richard James Burden1,19 

Accepted: 10 February 2025 
© The Author(s) 2025

Abstract
The increased growth, popularity, and media interest in women’s sport has led to calls for greater prioritisation of female-
specific research and innovation. In response, science and medicine researchers have increased the volume of sport-related 
studies investigating female-specific matters, such as the menstrual cycle. Whilst the accelerated rate of published studies 
with female participants is welcome, the emerging trend of using assumed or estimated menstrual cycle phases to characterise 
ovarian hormone profiles is a significant concern. Replacing direct measurements of key characteristics of the menstrual cycle 
(e.g. the surge in luteinising hormone prior to ovulation via urine detection and sufficient luteal phase progesterone via blood 
or saliva sampling) with assumptions or estimates (i.e. no measurements) is proposed to be a pragmatic and convenient way of 
generating data, particularly in field-based research (i.e. elite athlete environments), where time, resources, and athlete avail-
ability are sometimes constrained. Using assumed or estimated phases, however, amounts to guessing the occurrence and timing 
of ovarian hormone fluctuations and risks potentially significant implications for female athlete health, training, performance, 
injury, etc., as well as resource deployment. The positive intentions of researchers and scientific journals in this space are not in 
question. The aim of this Current Opinion is to explain why using assumed or estimated menstrual cycle phases is an approach 
that has little scientific basis and lacks the rigour and appropriate methodological quality to produce valid and reliable data. In 
doing so, we provide evidence-based responses to common speculation points and offer recommendations for future research.

Key Points 

Assumptions and estimations are not direct measurements 
and, as such, represent guesses, which should be avoided 
in laboratory and field-based sport-related research.

Assuming or estimating menstrual cycle phases is nei-
ther a valid (i.e. how accurately a method measures what 
it is intended to measure) nor reliable (i.e. a concept 
describing how reproducible or replicable a method is) 
methodological approach.

Extra caution should be exercised when drawing conclu-
sions from data linked to assumed or estimated men-
strual cycle phases.

Transparent and honest reporting of the limitations 
associated with assumptions and estimations, as well as 
the implications of these limitations, must be provided 
and justified.

1 Introduction

Numerous recent studies (e.g. [1–14]) have assumed or 
estimated menstrual cycle phases while measuring various 
aspects of training, performance, and/or injury surveillance. 
We commend their efforts to provide insight into a complex 
area of exercise physiology (i.e. reproductive and non-repro-
ductive functions of menstrual cycle phases), particularly 
in elite athlete groups, wherein research is challenging. We 
question, however, the science behind an assumed or esti-
mated cycle phase approach, namely the validity and reli-
ability of assuming or estimating menstrual cycle phases; 
inferences drawn from data linked to assumed or estimated 
menstrual cycle phases; and the repercussions of this low-
quality evidence on applied practice. We recently published 
an editorial [15] briefly describing issues associated with 
assumed and estimated menstrual cycle phases, calling for 
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reviewers and editors to insist upon direct measurements 
rather than guesses (i.e. assumptions and estimations) and 
honest, transparent reporting when assumed or estimated 
phases are employed. Herein, we provide a fuller critique 
of an assumed or estimated menstrual cycle phase approach 
in research studies; the interpretive value such an approach 
provides; and the inherent risks this approach presents to 
evidence-informed practice. We also describe how research-
ers can avoid these issues in the future and undertake higher-
quality approaches to their sport-related laboratory and field-
based studies examining menstrual cycle phases. Although 
we provide examples of studies employing an assumed or 
estimated approach to menstrual cycle phases, the intention 
of this Current Opinion is not to degrade studies, but rather 
to encourage researchers to reflect upon current standards 
and practices associated with menstrual cycle phase deter-
mination. Hence, the aim of this Current Opinion is to place 
‘menstrual cycle tracking for research’ in perspective, given 
that a consensus has not yet been reached despite current 
international interest. This paper does not cover ‘menstrual 
cycle tracking for health or performance monitoring’ in 
applied settings (i.e. elite sport). This topic warrants a com-
prehensive review of current evidence and practices, along-
side a thorough needs assessment, and as such is outside the 
scope of this current paper. As research is often intended to 
bridge science to practice, we have engaged a diverse, inter-
disciplinary group of academic researchers plus research-
active practitioners and clinicians to provide insight from 
both laboratory and field-based studies.

2  Physiology

The menstrual cycle is characterised by three inter-related 
cycles; ovarian, hormonal, and endometrial. In brief, the 
ovarian cycle refers to the lifecycle of an oocyte; the hor-
monal cycle represents the fluctuations in ovarian hormones; 
and the endometrial cycle describes the changes in the lin-
ing of the uterus. The guidance provided herein relates to 
measurements associated with the hormonal (e.g. concen-
trations of ovarian and pituitary hormones via blood, urine, 
or saliva samples) and endometrial (e.g. bleeding patterns) 
cycles only as these are most commonly used in sport-
related research, with a clear emphasis on the importance 
of measurements rather than assumptions or estimations. 
Measurements related to the ovarian cycle are not typically 
used outside of clinical settings; for example, the only way 
to definitively know if ovulation has occurred is with direct 
ultrasound; however, transvaginal ultrasonic visualisation is 
infinitely challenging even in controlled clinical settings. We 
acknowledge that a parameter of interest can be measured 
in a variety of ways and that all measurements are open to 
debate, but nevertheless these are still measurements and 

nothing is guessed. Particular attention should be paid to 
the accuracy, sensitivity, and variability of the hormonal 
analyses used in cited studies as these data provide critical 
context for evaluating the reliability of the research findings.

Herein, for the purpose of research studies, we have 
adopted the definition of a eumenorrheic cycle (i.e. a healthy 
menstrual cycle; Fig. 1) as previously described by Elliott-
Sale et al. [16]; namely a eumenorrheic menstrual cycle 
is characterised by cycle lengths ≥ 21 days and ≤ 35 days, 
resulting in nine or more consecutive periods per year, 
evidence of a luteinising hormone surge, and the correct 
hormonal profile. Whilst guidance on the correct hormonal 
profile is provided in Elliott-Sale et al. [16], it should be 
noted that there are inconsistencies in the literature in phase 
determination based solely on hormone levels and, as such, 
all studies should decide a priori upon their hormonal phase-
based boundaries and clearly define these within their meth-
odology. As we are interested in the hormonal effects of the 
menstrual cycle on a parameter of interest, we describe the 
cycle as four hormonally discrete phases, based on changes 
in endogenous oestradiol and progesterone levels, while not-
ing that the cycle could be divided based on other factors 
(e.g. a phase to represent pre-menstrual syndrome based 
on symptomology). Based on these criteria, the presence 
of menses and an average cycle length of 21–35 days does 
not guarantee a eumenorrheic hormonal profile. Simply, this 
means the calendar-based method of counting days between 
one period and the next cannot be relied upon to determine 
a eumenorrheic menstrual cycle and should not be used to 
classify subsequent (i.e. phases 2, 3, and 4) cycle phases in 
research studies. Allaway et al. [17] eloquently illustrated 
(Fig. 1) how, when cycles are assessed solely based on regu-
lar menstruation and/or cycle length, subtle menstrual distur-
bance, such as anovulatory or luteal phase deficient cycles, 
can go undetected, despite presenting with meaningfully 
different hormonal profiles. Note that subtle menstrual dis-
turbances are often asymptomatic but are potential precur-
sors to more severe disturbances, such as amenorrhea. Given 
the high prevalence (up to 66%) of both subtle and severe 
menstrual disturbances reported in samples of exercising 
females [18], these disturbances should be evaluated. For 
reference, women who regularly menstruate, with menstrual 
cycle lengths ≥ 21 days and ≤ 35 days, but without confirmed 
ovulation or sufficient progesterone should be referred to as 
‘naturally menstruating’ in research studies [16].

It was recently stated that ‘Because menstruation (onset 
of menstrual bleeding) is a clear-cut point, this phase is 
easily determined, as is the premenstrual phase, which is 
just before the onset of menstruation’ [9]. Whilst the pre-
menstrual phase is indeed ‘just prior to the onset of men-
struation’, it cannot be assumed the hormonal profile during 
the pre-menstrual phase is universal. The occurrence and 
timing of ovulation and sufficient progesterone determine 
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the ovarian hormone profile in phase 4. As such, the pre-
menstrual phase still represents an assumed rather than a 
‘clear-cut’ hormonal phase (Fig. 2).

Terminology and context are critical when using the terms 
‘eumenorrhea’ or ‘naturally menstruating’ to describe par-
ticipant cycles in research. The term ‘naturally menstruating’ 

should be applied when a cycle length between 21 and 
35 days is established through calendar-based counting, but 
no advanced testing is used to establish the hormonal profile. 
We acknowledge that the calendar-based approach can be 
useful when no other resources are available to establish a 
‘naturally menstruating’ profile, wherein women experience 

Fig. 1  The ovarian hormone profile of a eumenorrheic cycle (A), luteal phase deficient cycle (B), anovulatory cycle (C), and ovulatory and ano-
vulatory oligomenorrheic cycles (D and E). Panels B–E are adapted from Allaway et al. [17] with permission



 K. J. Elliott-Sale et al.

menstruation, with cycle lengths between 21 and 35 days. In 
this situation, the cycle can only be split into menstruation 
and non-menstruation days. Phase names or numbers can-
not be reliably attributed to non-menstruation days without 
advanced testing. The calendar-based counting approach 
excludes severe menstrual disturbances (e.g. amenorrhea) 
but cannot detect subtle disturbances, thereby providing 
limited information on hormonal status. Thus, it can only 
be used to compare an outcome during menstruation (i.e. 
typically 3–7 days) against the remaining days of the cycle 
(typically 14–28 days). This is problematic because it only 
provides dichotomised continuous data. The term ‘eumen-
orrhea’ and/or specific phase names should be reserved for 
situations in which menstrual function has been confirmed 
through advanced testing.

3  Terminology and Context

In research, assumptions are ‘beliefs’ (i.e. axioms and pos-
tulates) taken for granted and that constitute the premises 
under which testable implications can be examined [19]. 
Even if some assumptions are not formally tested, they 
should be reasonable, plausible, and logically consistent; 
otherwise the resulting conclusions will be invalid [19, 20]. 
In research, an estimate is an ‘informed best guess’ (i.e. 
reasonable attribution) of the true (population) value; the 
magnitude of the discrepancy between the true value and 
the estimate should be as small as possible (i.e. accurate) 
to make the findings meaningful and useful [21, 22]. This 
estimation can be based on direct measures of the variable 
of interest (i.e. direct estimation) or indirect information 
(i.e. indirect estimation). An indirect estimation is inevitably 
based on more assumptions than direct estimations and the 
validity of these assumptions defines the conditions under 
which this estimation is valid. If these additional assump-
tions are not reasonable and are violated, the estimation is 
not valid [23]. Herein, we are specifically concerned about 
the indirect estimations used in some menstrual cycle phase 
research (e.g. [1–14]) and why the assumptions they are 
based on are not reasonable. We acknowledge the ongoing 
consideration given to the most appropriate direct meas-
ures/estimations for menstrual cycle phase determination. 
As such, ‘estimations’ is used throughout to refer to indirect 
estimations and ‘direct measures’ is used throughout to refer 
to direct estimations.

Researchers should understand that when cycle phases 
are assumed and estimated solely based on regular men-
struation, several guesses are implicitly made; i.e. ovula-
tion and sufficient phase 4 progesterone are believed to be 
present and occurring at a set time. As such, assumed and 
estimated phases involve two distinct factors that compound 

each other, namely occurrence (i.e. that they happened) and 
timing (i.e. when they occurred). Moreover, the approach of 
separating the cycle into even more assumed phases based 
on assumed hormonal profiles to improve sensitivity in iden-
tifying meaningful changes is inadvisable. These additional 
assumptions and estimations are likely to further increase 
the chance of misrepresented and misinterpreted datasets 
because these assumptions are often not reasonable and 
plausible.

An indirect estimation represents a guesstimate (i.e. 
‘an attempt to calculate something that is based more on 
guessing than on information’ [24]) approach to research, 
wherein the validity of the estimation depends on the 
validity of the assumptions on which it is based. We know, 
however, that these assumptions are—more often than 
not—incorrect, potentially leading to flawed conclusions 
and decisions. Therefore, we recommend that researchers 
follow the guidance outlined by Janse de Jonge et al. [25] 
and Elliott-Sale et al. [16] for verifying (‘making sure or 
demonstrating that [something] is true, accurate, or justi-
fied’ [26]) cycle phases in research studies.

Tracking is ‘the act or process of following something 
or someone.’ An assumed phase approach tracks one phase 
of the menstrual cycle only (i.e. menses, also known as 
phase 1 or menstruation). In research studies, cycle track-
ing intending to define cycle phases should incorporate 
all of the characteristics defined by eumenorrhea, thereby 
providing the key phases associated with major fluctua-
tions in endogenous oestrogen and progesterone, such as 
phases 2 and 4, otherwise known as pre-ovulatory and 
mid-luteal phases [16].

4  Transparency of Reporting

Whilst some limitations associated with assumed or esti-
mated cycle phases are described in such studies, their true 
impact on interpretation, degree of certainty, and application 
of their findings is never reported. Transparency of report-
ing in this area must be improved so readers can genuinely 
understand the pitfalls associated with a lack of menstrual 
cycle phase verification; several examples are provided 
in Table 1. Moreover, studies should justify assumptions 
and estimations, especially if repeatedly used, and clearly 
acknowledge the limitations associated with their methods.

We commend all researchers who publish individual 
datasets related to verified menstrual cycle phases, as direct 
measures have been made and not approximated and are 
therefore fit-for-purpose. This practice is in line with the 
Open Science Framework as these data highlight the within- 
and between-variability (Table 2) associated with menstrual 
cycle characteristics, which are inevitably overlooked by 
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an assumed or estimated approach. Individual datasets 
clearly show that the population criteria (e.g. eumenor-
rhea) have been met, while assumed or estimated datasets 

cannot. Dam et al. [27], Colenso-Semple et al. [28], and 
Taylor et al. [29] have shown compelling data illustrating 
discrepancies between ‘assumed’ versus ‘verified’ phases 

Fig. 2  Conceptual illustration highlighting the misalignment between assumed versus actual ovarian hormone profiles. The upwards arrow 
denotes anticipated ovulation. MC menstrual cycle
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(i.e. the menstrual cycle reality of the participants). As such, 
we encourage all study investigators to adopt this research 
practice (i.e. verifying phases and including individual data-
sets), as the assumed and estimated approach is a threat to 
the study’s validity that should be avoided. At the very least, 
these must be transparently addressed and acknowledged 
within publications (including the abstracts) as a limitation, 
ensuring that the conclusions are not overstated and do not 
contain unsupported claims.

5  Methodological Quality

The study often used to underpin the rationale for an 
assumed approach is noteworthy. In 1980, McIntosh 
et al. [36] examined 88 healthy and mature women aged 
23–42 years undergoing fertility treatment, with men-
strual cycle lengths of 21–40 days, to develop a predictive 
dataset on the timing of the luteinising hormone surge. 
The design and statistical errors employed render their 
study results questionable at best. Despite methodological 
guidance to move beyond an assumed predictive approach, 
some current research continues to employ similar meth-
ods to those of McIntosh et al. [36].

Methodological guidelines [16, 25] aimed at increasing 
the scientific quality of research with female participants 
have been overlooked, misused, or dismissed in recent 
publications. These guidelines highlight the importance 
of verifying cycle phases using biochemical methods, 
such as urinary ovulation detection kits (which detect the 
rise in luteinising hormone that occurs prior to ovulation) 
alongside the direct measurements of ovarian hormones, 
and importantly the problems of not doing so. Moreover, 
the British Association of Sport and Exercise Science 
reiterated these recommendations in an expert statement 
on conducting and implementing female athlete-based 
research [37]. Their clear and undisputed reasoning is that, 
with the exception of menstruation, no other menstrual 
cycle phases can be reliably identified using an assumed 
approach. In other words, we would argue that the inter- 
and intra-individual variability associated with the timing 
of specific menstrual events (e.g. ovulation), in addition 
to the prevalence of undetectable subtle menstrual distur-
bances, render it impossible to know if or when an event 
took place during a given cycle without biological confir-
mation. If we are to attempt to relate cycle phases to given 
outcomes in research, the occurrence and timing of these 
events/phases must be verified during each cycle of inter-
est. It is time to stop assuming and estimating menstrual 
cycle phases in research.

6  Research Design and Statistical Analysis

The use of assumed or estimated phases involves creating 
arbitrary boundaries that do not reflect actual biologically 
meaningful distinctions, which transforms a continuous 
(i.e. hormone concentration) into a categorical variable. 
The result is data loss, reduced data granularity, and intro-
duction of assumed independence (i.e. one cannot discern 
inter- or intra-individual phase-to-phase variability in hor-
mone concentration, resulting in misclassifications when 
phase boundaries overlap). Overall, this approach results 
in an introduction of bias where phase definitions may 
not actually reflect underlying hormonal changes. It is not 
our intent, nor is it possible, to outline a perfect statistical 
or research design approach. All researchers should be 
explicit in their publications about how they have managed 
such methodological concerns and be transparent about 
the limitations of the approaches they have undertaken.

7  Causality

In research, we are implicitly or explicitly interested in 
causality. While randomised trials are considered the gold 
standard to establish causation, experimental manipulation 
of menstrual cycles is often infeasible and unethical. As a 
result, studies in this area are typically observational and 
exploratory. In the absence of additional information and 
evidence, these exploratory findings can be valuable for 
developing some individual recommendations, while also 
acknowledging their tentative nature. However, due to their 
inherent limitations, such data should primarily be used for 
hypothesis generation and identifying areas for further inves-
tigation, rather than as universal blueprints for all female 
athletes. Using assumed or estimated menstrual cycle phases 
undermines the validity of this research, as observations are 
based on an unconfirmed status, making it challenging to 
draw reliable causal inferences.

8  Field‑Based Research

The methodological considerations for identifying men-
strual cycle phases in research are covered elsewhere [16, 
25]. Research within elite sport (i.e. field-based research) 
is challenging. Athlete priorities and availability, coach/
practitioner engagement, and scarcity of resources often 
mean that research is not a priority. The argument for using 
assumed or estimated phases, rather than direct verification 
in field-based research, is often based on pragmatism and 
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practicalities, stating that assumed or estimated phases are 
non-invasive, time efficient, and easier for athlete-partici-
pants to engage with. Although these points are not disputed, 
they pose an important question. Should we accept a method 
that is simpler to execute if it is unable to reliably answer 
the proposed research question? Our answer is a resound-
ing no since the trade-off is too high. This approach is at 
the expense of research quality/scientific rigour and gener-
ates outputs that are less meaningful and less likely to move 
female athlete science and medicine forward. We maintain 
that verified phases are feasible and required in field-based 
research.

The reality is that field-based research requires a balance 
between feasibility and acceptability. We need to be able to 
accept certain limitations in research design to make it pos-
sible in the practical setting. However, an unacceptable sce-
nario occurs when there is strong scientific evidence that the 
proposed methods are not valid or reliable. We observe that 
some studies, due to the challenges of field-based research, 
adopt a convenient optimism in interpreting their data, which 
downplays the mis-categorisation of observed effects, and is 
a misguided practice. Moreover, we contend that field-based 
research related to menstrual cycle phases, using athletes as 
participants, should be undertaken or supervised by suitably 
qualified individuals with the relevant knowledge and expe-
rience of ovarian hormone profiles and high-quality research 
standards. It should be noted that the guidance contained 
herein is not intended to be considered as a panacea for all 
research studies using female athletes as participants; rather 
it is intended to aid, in part, those looking to expand their 
knowledge and understanding of establishing menstrual 
cycle phases in research settings.

Athlete, staff, and financial burdens, alongside challenges 
of biological sample collection and storage and coaching 
staff buy-in, have been used as justification for an assumed 
or estimated phase approach in field-based studies. In 
response we:

• Challenge ‘athlete and staff burden’ on the basis that 
these direct measurements are no more or less inten-
sive than other routine measurements taken in applied 
research. The importance of these direct measurements 
to athletes and staff must be considered, using an opt-in, 
rather than a mandated, approach for those who are keen 
to take part in such protocols. We must interrogate the 
accuracy and usability trade-off of all cycle phase direct 
measurements, noting that assumed or estimated phases 
are not direct measurements and would not feature in this 
matrix.

• Question the actual—rather than perceived—financial 
burden of taking, storing, and analysing biochemical 
samples. We acknowledge the cost associated with tech-
niques such as urinary ovulation detection kits and blood Ta
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samples for determination of progesterone; however, we 
assert that these procedures are not needed on an ongoing 
continual basis. Instead, they can be used at key strategic 
times during a study. In addition, we recognise that not 
all research studies can afford even periodic biochemical 
assessments, which is why suitable alternatives need to 
be developed without losing the scientific integrity of 
data production, interpretation, and reporting.

In addition, we must remember that athletes are not auto-
matic research participants. We need to consider the ethical 

implications of exposing athletes to methods (i.e. data col-
lection) or interventions (i.e. application of findings) that 
may be scientifically unsound or proposed because of spuri-
ous conclusions. Athletes must be made aware of the limita-
tions, rationales, and potential for unintended findings (e.g. 
the discovery of menstrual dysfunction, pregnancy, etc.) of 
all approaches used within the research consent process.

Table 2  Inter- and intra-individual variation in menstrual cycle phase characteristics; the difference between speculation and reality

Speculation Reality

Eumenorrheic women have consistent menstrual cycle characteristics Among eumenorrheic women, notable variation in menstrual cycle 
length and hormone concentrations exist between and within individu-
als

Most menstrual cycles are 28 days, with ovulation occurring on day 14 It is estimated that this ‘textbook cycle’ represents as few as 10% of 
all ‘real world’ cycles [30]; cycle length has a healthy range of up 
to 14 days, such that women can have both short (21 days) and long 
cycles (35 days). The variability in cycle length is often attributed to 
changes in the length of the follicular phase, indicated by differences 
in the timing of ovulation [31]. Ovulation has been detected between 
days 9 and 21 in confirmed eumenorrheic athletes [29], and even in 
cycles of the same length (i.e. 28 days), the day of ovulation can have 
a 10-day range [30]. The timing of ovulation can only be determined 
through biological testing

Ovulation occurs in all regular cycles (i.e. cycle lengths between 21 
and 35 days)

The prevalence of chronic or spontaneous anovulation is up to 20% of 
all natural cycles [18, 32], which is undetectable without biological 
testing

Apps can accurately predict menstrual cycle phases without measuring 
biochemical markers

Even apps with advanced algorithms and access to millions of cycles of 
data have extremely low predictive accuracy in predicting the day of 
ovulation (approximately 20% [33])

Wearables and artificial intelligence can accurately represent female 
physiology

Despite some recent innovative breakthroughs, data from wearables and 
artificial intelligence should be viewed with extreme caution and are 
not recommended as substitutes for biochemical markers

Cycle length can be precisely predicted based on the length of past 
cycles

Large app-based datasets have shown that (1) self-reported cycle length 
is highly unreliable, (2) more than half of users have an average cycle 
length variability of more than 5 days, and (3) less than 1% of users 
have the same cycle length across four consecutive cycles [30]

It is possible to predict menstrual cycle phases by calculating the tim-
ing of ovulation based on a predicted cycle length

The act of predicting a highly variable event (i.e. ovulation) using an 
unpredictable event (i.e. cycle length) as the basis from which to 
denote menstrual cycle phase introduces an unreasonable level of 
uncertainty for it to be considered an acceptable method in a scientific 
setting

In individuals with consistent menstrual cycle length and ovulatory 
profiles, the concentration of oestrogen and progesterone in each 
phase is consistent

Even in individuals with consistent menstrual cycle length and ovula-
tory profiles, the changes in oestrogen and progesterone can vary 
between individuals and between cycles [34]. That is to say, the 
hormonal profile of an individual cycle can vary from the ‘textbook’ 
curve, the mean of the group, or even the profile of the cycle before it. 
This variation has been elegantly illustrated with individual and group 
plots by Dam et al. [27] and D’Souza et al. [35] and further challenges 
the complexity of attributing the observations from an assumed phase 
to a particular hormonal environment if it has not explicitly been 
measured

Eumenorrheic women have consistent menstrual cycle characteristics Among eumenorrheic women, notable variation in menstrual cycle 
length, day of ovulation, and hormone concentrations exist between 
and within individuals
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9  Interpretation and Implementation 
of Data

The purpose of many studies in sport-related research is 
translation. On this basis, we are resolute that it is unac-
ceptable to guess/estimate ovarian hormone concentrations 
and then offer suggestions based on those guesses. Undoubt-
edly, women’s sport is a current and welcomed ‘hot topic’ in 
sport-related research; however, are we willing to sacrifice 
quality and credibility for convenience (i.e. research volume) 
and incorrect conclusions? We have a duty of care to ath-
letes and a responsibility to science and medicine to ensure 
that athlete care initiatives are developed from research of 
the highest possible quality; assumed menstrual phases are 
not a zero-risk approach. Using assumed phases to declare 
a participant eumenorrheic based solely on the presence of 
menses risks unintentionally failing to identify anovulation 
or luteal phase deficiency, thus misrepresenting and skew-
ing the characteristics of the sample. For instance, injury 
surveillance studies that have use assumed phases to associ-
ate injury incidence to certain cycle phases risk distracting 
athletes, coaches, and practitioners from better-evidenced 
insights and subsequent prevention strategies, as well as the 
misdirection of scarce time, resources, and effort. When 
examining menstrual cycle phases from a research perspec-
tive, accurate assessment, interpretation, and reporting of 
these phases is non-negotiable.

Alongside our appeal to researchers to reject assumed or 
estimated menstrual phases, we urge athletes, practitioners, 
funding bodies, sport organisations, the media, and other 
stakeholders to employ due diligence when identifying 
research examining the effects of menstrual cycle phases 
on any given outcome. We also ask journals and other 
publications to maintain rigorous standards when review-
ing and accepting papers on women athletes, avoiding a 
laxer approach to meet quotas for female-based research 
outputs. We accept that determining the quality of research 
can be difficult, a rationale for this piece, which we hope 
will dispel some of the current myths associated with the 
determination of menstrual cycle phases in laboratory and 
field-based research. Studies must not be used to misdirect 
athletes, practitioners, and other end-users on the reality of 
cycle phase-based data collected in either laboratory or field-
based settings.

Undoubtedly, studies employing assumed or estimated 
menstrual cycle phases result in more publications involv-
ing women, who have historically been under-represented in 
sport-related research [38, 39]. Nonetheless, as researchers, 
we must consider not only the benefits of growing research 
but also the risk of generating weak or spurious evidence, 
which can be more harmful than having limited research. We 
should consider the repercussions of low-quality evidence 

replacing little evidence, resulting in misdirected practices 
that are independent of the strength of evidence. In elite 
sport, data analysis is critical for high performance. We 
should make sure that sound data, without assumptions, are 
used for the determination of menstrual cycle phases.

10  Conclusion

Assumed or estimated menstrual cycle phases are an unrea-
sonable approach in research studies. When only menstrua-
tion is tracked, the menstrual cycle can only be divided into 
menstruation and non-menstruation days. At a minimum, 
ovulation needs to be confirmed and biochemical luteal 
phase deficiency excluded to establish menstrual cycle 
phases, which are based on significant changes in ovarian 
hormone concentrations. Given the issues associated with 
assumed or estimated phases described herein, we suggest 
that researchers, amongst others (e.g. reviewers, editors, 
the media), consider the individual and cumulative value of 
these studies on women’s sport, and either reject these meth-
ods, or at the very least use transparent and honest report-
ing about inadequacies of approaches taken. We encourage 
researchers to reflect upon the issues described herein and 
to consider the best direction for future research (Table 1).
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research, there are no data associated with it.
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