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Abstract
Inadequate research on female health and performance; the complexity of the research; low menstrual health literacy of 
athletes, coaches, and support staff; and ethical and cultural sensitivities are all recognized as barriers to effective health 
monitoring for females in sports. Frameworks have been developed for academics to follow to help improve the quality of 
female-specific research. However, a similar resource that enables correct terminology, and use of health monitoring tech-
niques has not been provided for sporting organizations, coaches, support staff or athletes. Therefore, this critical commentary 
presents a new resource, the Menstrual Health Manager. This resource may be used to determine the level of menstrual health 
monitoring detail that may be used by organisations, coaches or athletes, and specifies what reproductive health details the 
data will provide. This resource aims to provide organizations and coaches with a means of understanding the data that inform 
their decisions for female athletes. Utilization of this resource may aid in the consistent use of terminology and methods for 
female-specific health monitoring in both sports and research.

Key Points 

Inadequate research, low menstrual health literacy, and 
lack of educational resources and training are barriers 
that prevent effective menstrual health monitoring for 
females, for both active individuals and elite athletes.

The development of educational resources that use 
correct terminology (in lay language) is required for ath-
letes, coaches and support staff. This strategy could help 
improve appropriate and effective menstrual cycle health 
monitoring for females in sport and exercise environ-
ments.

A decision tree has been constructed for coaches, sport-
ing organizations and athletes to inform decision-making 
on what menstrual health monitoring methods could be 
used, while also ensuring that there is some understand-
ing/learning of what information will be provided. 

1  Introduction

In 2023, the FIFA Women’s World Cup broke attendance 
records, drawing the largest crowds and ticket sales for 
a female-specific sporting event [1]. The year preceding 
this record-breaking World Cup event, the Tokyo Olym-
pic Games demonstrated near parity in participation by 
male and female athletes, with Britain, Canada, China and 
Australia sending teams that were female-dominant [2]. 
However, the substantial growth in female sport partici-
pation has yet to be met with equality or equity in media 
coverage, salaries, athlete support (e.g., maternity leave, 
childcare support, mental and physical health), female 
leadership, female coaches, female-specific data and evi-
dence-informed recommendations. As a result, in more 
recent times, an increase in sporting organization scru-
tiny by both athletes and media [3–5] has been observed. 
Organizations are criticized for their lack of female wel-
fare and support, and subsequently calls to action have 
moved for improvements in policies and education from 
grassroots through to elite female athletes [5]. However, 
when turning to the research sector to inform education, 
performance and training recommendations, these organi-
zations and individuals will find limited evidence [6].

To consolidate the available research on “How does 
the menstrual cycle affect exercise, sports performance, 
health, and well-being”, numerous audits of the available 
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literature have been completed. These audits have inves-
tigated the extent of cis-female representation in the par-
ticipant pool in sport medicine and exercise science jour-
nals [7], nutrition studies [8], research methodology [9, 
10], menstrual cycle symptoms [11] and sport/exercise 
performance [12, 13]. Subsequently, these audits demon-
strate how the issues of small sample sizes, the low quality 
in study design, and heterogeneity between studies and 
individuals have cumulatively contributed to a substan-
tial cis-female data gap in sport and exercise science. As 
such, most sporting organizations have access to countless 
reviews that state that there is limited research evidence 
to inform adjustment of training, recovery or nutrition to 
the physiology of individuals who menstruate [8, 12, 13].

The data gap in cis-female research are also contrib-
uting to the consistent reports of low menstrual health 
literacy within sports [14]. Inadequate menstrual health 
literacy or menstrual health education will adversely influ-
ence the validity of the data provided by the individual on 
their menstrual health [15]. In addition, the reliability of 
menstrual health data may be questioned, especially when 
coaches and sporting organizations are faced with data-
reporting compliance issues. For example, following the 
initial implementation of menstrual health data tracking, 
there may be high compliance by athletes due to its nov-
elty. However, without coaches and support staff providing 
clear objectives on why data are being collected, there 
is a risk that once there is an increase in self-awareness 
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Fig. 1   A basic decision tree for determining menstrual cycle status. 
Commencing at the black root node ‘female’, simple binary questions 
(orange) can be completed to move progressively until a leaf (blue) 

node is reached. If responses to binary questions land on the green 
leaf node, then the individual using the resource should progress to 
Fig. 4. IUD intrauterine device
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or survey fatigue the consistency and reliability of data 
reporting may be reduced [15]. Of note, in the absence 
of athletes understanding why menstrual health data are 
being collected, the reporting of this health data may raise 
ethical concerns for athletes about how the data will be 
used by coaches and the organization [16]. Subsequently, 
counterarguments to the praise of menstrual health data 
collection and awareness within sports include misin-
terpretation of data, incorrect decisions on training, and 
performance, potential loss of privacy of the athlete, and 
disrespect for cultural sensitivities on the topic [16].

There is no argument that the menstrual cycle is a marker 
of female health. However, in the absence of high-quality 

research data, effective use of in-field data is likely to only 
occur once key issues pertaining to menstrual health liter-
acy for athletes, coaches and support staff are addressed. 
Inadequate menstrual cycle and/or hormonal contraception 
knowledge of coaches has been suggested as a primary bar-
rier to athlete communication, regardless of whether athletes 
rate their athlete-coach relationship favourably. Discussions 
with female coaches may occur more readily, but may still be 
limited to the coach’s education or influenced by the coach’s 
personal experiences/biases with their cycle. Exacerbated by 
the lack of formal education/discussions on the menstrual 
cycle and inadequacy of available research, any application 
of menstrual cycle tracking, monitoring or adjustment of 

Fig. 2   An extension of Fig. 1 that can be used to determine the men-
strual cycle status of a naturally menstruating female (black root 
node). Answering the menstrual cycle monitoring binary questions 
(orange) will progressively move the individual towards a leaf (blue), 
helping to establish the menstrual cycle status of the individual in 
each cycle. Detailed descriptions of each leaf (blue) are provided in 
Table  1. The menstrual cycle monitoring techniques and questions 

(orange) that are required to complete this decision tree are outlined 
in Table 2. Of note, ovulation in the decision tree has been stated as 
probable if a urinary ovulation test (LH surge) has been completed 
and is positive. To confirm ovulation a progesterone (P4) blood test 
will need to be completed 7–9 days after the urinary ovulation test. 
LH luteinizing hormone
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training may be perceived as difficult, especially in the con-
text of elite sports [17]. Therefore, education and resources 
that enable athletes, coaches and support staff to understand 
what they can monitor with regard to the menstrual cycle 
are required. This initial process may be beneficial to sport-
ing organizations that wish to implement menstrual health 
discussions and health data collection in a culturally and 
ethically appropriate manner.

2 � Basis for Resource Development

In the interim, standardizing menstrual health terminol-
ogy and methodology by organizations, coaches and ath-
letes should be considered a priority. Previously, academic 
experts in the field of sport and exercise have provided 
guidelines and a framework for current and future academ-
ics to consider when designing cis-female-specific in-lab 
research projects [10]. The provision of this framework has 
sought to remove the barriers that will enable high-quality 
research projects that are then able to provide evidence-
based guidelines for female exercisers, their coaches, and 
support staff. Specifically, this work provided definitions of 
the female reproductive system and the diversity that may 
need to be considered throughout the lifespan both within 

and between cis-females. However, it is recognized that this 
paper was designed to improve research quality, and as such 
meets the needs of its primary target audience, academics 
and researchers in medicine, exercise and sport science. 
Therefore, the usability of this paper for applied, in-field 
support and education is limited.

Previous research acknowledges that even if menstrual 
health information is acquired by coaches, the complexity of 
the information remains a barrier to its usability (e.g., com-
munication, understanding and awareness) [17]. Training 
management and physical performance are key considera-
tions for coaches who desire a greater understanding of the 
physiological nuances that occur when working with female 
athletes [18]. To date, there is insufficient evidence avail-
able to suggest individualized training based on menstrual 
cycle phases or characteristics [13]. There may, however, 
be a consideration for individualized recovery and support 
provided to female exercisers/athletes that considers their 
unique physiology [18]. However, this may only be achieved 
with both coaches and athletes being aware and having 
transparent agreements on (1) what health data are being 
provided, (2) how these data may affect the discussions 
and management of the menstrual cycle, and (3) what data 
should be considered, collected and reported to ensure the 
individual’s privacy is maintained. As such, the following 

Fig. 3   An overview of the continuum of female hormonal profiles, 
adapted from Allaway et al. [43], that correspond to each leaf in the 
naturally menstruating female decision trees (Figs. 1 and 2). After the 
individual has worked their way through the decision trees to iden-
tify the appropriate leaf and hence the menstrual cycle status of the 

individual, the assigned code on each leaf can be linked to the image 
and lay summary provided here or to a written description provided 
in Table 1. E1G urine metabolite of estrogen, estrone-3-glucuronide, 
PdG urine metabolite of progesterone, pregnanediol glucuronide, LH 
luteinizing hormone, FSH follicle-stimulating hormone
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resource has been developed for cis-female athletes/exercis-
ers, coaches and support staff to inform their decisions on 
menstrual health monitoring. The resource should enable 
any implemented health monitoring processes to remain in 
alignment with guidelines provided by academic experts in 
female-specific exercise and sport science.

3 � Menstrual Health Manager (MHM)

To enable simple and informed decision-making on what 
menstrual health monitoring methods could be used, while 
also ensuring that there is some understanding/learning of 
what information will be provided, decision trees for men-
strual cycle status have been developed (Figs. 1, 2, 3). Deci-
sion trees have been used in medical and healthcare settings 
to provide a support system that enables reliable and effec-
tive decisions to be made by practitioners [19, 20]. Decision 
trees provide a means of classification based on a series of 
questions on the features or characteristics associated with 
data [20]. The tree commences at the root node, and in this 
instance, the root node of ‘female’. The decision tree pro-
vides a series of questions, and each of these questions is 
contained within a node. In a simple binary format, each 
question of the decision tree has a simple yes or no response, 
with each possible answer directing the user to a specified 
child node [20].

Within this paper and the decision trees, the term ‘female’ 
was used to describe individuals designated with the bio-
logical sex characteristics that would enable menstruation to 
occur [21]. Historically, ‘female’ and ‘women’ post-puberty 
have both been used in the research literature to describe 
individuals who menstruate. However, it is acknowledged 
that the term ‘women’ may be used to describe the indi-
vidual’s gender, with gender recognized as a social construct 
that depicts the roles and behaviors of individuals [21]. The 
decision tree has been designed for cis-gender females based 
on the presence of ovarian steroid concentrations. However, 
both sex and gender are not binary, and this may need to be 
considered when using this resource.

There are two outcomes when using the decision tree 
as a means of understanding what methods can be used to 
monitor menstrual health that athletes, coaches or support 
staff may consider. Firstly, users may select to work from 
the root node through a series of questions to a node that 
has no further questions, i.e. a leaf. To ensure adequate 
understanding and learning when using the resource, an 
expanded definition of each leaf of Figs. 1 and 2 is provided 
in Table 1, while a lay summary and image of the hormo-
nal profile (endogenous estrogen and progesterone levels) 
associated with each leaf are provided in Fig. 3. For each 
leaf, a code has been provided to allow the user to find the 
appropriate menstrual cycle profile (Fig. 3) or description LH
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(Table 1). Users may then select to implement the in-depth 
menstrual health monitoring protocol that enables them to 
reach the relevant leaves. Details on what menstrual health 
monitoring tools or methods may be used to help respond 
to each of the binary questions within Fig. 2 are provided 
in Table 2. In Fig. 2, to ensure alignment with the recent 
IOC-REDs Clinical Assessment Tool [22], the suggestion 
of medical support to review the menstrual health status or 
required medical review of the identified menstrual health 
status has been provided.

Secondly, sporting organizations may use the decision 
trees to inform health monitoring processes. Thus, iden-
tify the amount of personal health data they may consider 
collecting, ensuring ethical and cultural sensitivities are 
respected. Specifically, it is acknowledged that there are 
ethnic and cultural differences in knowledge, practices 

and traditions concerning the menstrual cycle. The use 
of methodologies (e.g., blood sample collection, cervical 
mucus) that do not consider these diverse values of ath-
letes could increase the risk of discrimination of individu-
als in an organization and result in inaccurate data due to 
the lack of engagement in implemented health monitor-
ing [23]. In these instances, to ensure cultural safety is 
maintained, the users may work through the decision tree 
from the root node, selecting to stop at a more conserva-
tive node and not progress with any further questions to 
a leaf. Again, Table 2 may be used to help inform which 
menstrual health monitoring practices coaches and sport-
ing organizations may use to inform health-specific deci-
sion-making with female athletes. For both circumstances, 
the author has provided the frequency with which men-
strual health monitoring tools may be used to help inform 

Fig. 4   Basic decision tree for hormonal contraceptive users. Com-
mencing at a root node (black), binary questions (orange) can be 
completed until a leaf node is reached (blue). Details of each leaf 
node are provided in Table 3 and can be used collectively to provide 

education on the different types of hormonal contraception available 
to females. Details on menstrual health monitoring techniques for 
hormonal contraceptive users are provided in Table 2. OCP oral con-
traceptive pill, IUD intrauterine device
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decision-making and support provided to female athletes. 
These recommendations are based on the work previously 
completed by academic experts who have experience in 
female athlete health monitoring [24].

In recognition that not all premenopausal females may 
be naturally menstruating, a decision tree for hormonal con-
traception, a common hormonal milieu of active females 
[25–27], has been provided (Fig. 4). Hormonal contracep-
tion is defined as the provision of exogenous reproductive 
hormones that suppress endogenous reproductive hormone 
levels and may inhibit ovulation for the duration of time 
that the hormonal contraception is used [12]. The exception 
is the hormonal intrauterine device (IUD), where localized 

secretions of progestins have been shown to not inhibit ovu-
lation throughout the duration of use [28].

Insights from research have suggested that the most uti-
lized form of hormonal contraception is the combined oral 
contraceptive pill [25, 27, 29–31]; note, however, that there 
are many alternatives that females may have been prescribed 
[32–34], or have selected based on individual preferences. 
Due to different types, and brands, as well as the duration 
of exogenous hormone dose [12, 35], variations in exog-
enous hormone concentrations may occur. Therefore, while 
the choice of hormonal contraception remains that of the 
individual, support staff or coaches may use the flow chart 
to understand the various types that females may use and 

Table 3   Contraception type, exogenous hormones, and associated characteristics for females using hormonal contraceptives (see Fig. 4)

OCP oral contraceptive pill, IUD intrauterine device

Contraception type Characteristics

O: Oral contraceptive pill (OCP) Daily pills are ingested by the individual and contain low doses of synthetic hormones ethinylestradiol 
and progestin. Twenty-one pills are provided with synthetic hormones and seven pills that do not 
contain synthetic hormones (e.g., placebo or sugar pills). Daily ingestion prevents the development of 
follicles in the ovaries and the occurrence of ovulation. Natural estrogen and progesterone levels are 
suppressed and remain low throughout the time when taking the pill [12]

O1: Combined OCP Oral contraceptive pills that contain low doses of both ethinylestradiol and progestin [61]
O1.1 Monophasic combined OCP Oral contraceptive pills that contain low doses of both ethinylestradiol and progestin and the dose 

remains the same throughout the 21 days of pills [61]
O1.2 Biphasic combined OCP Oral contraceptive pills that contain both ethinylestradiol and progestin. However, the dose of ethinyle-

stradiol over 21 days will stay the same while the progestin dose will increase in the second half of the 
hormone pill cycle [61]

O1.3 Triphasic combined OCP Oral contraceptive pills that contain both ethinylestradiol and progestin. Over the 21 days of the pill, 
ethinylestradiol doses will remain constant, but progestin levels will increase every 7 days [61]

O2: Progestin-only or ‘mini-pill’ Form of OCP that contains only low doses of progestin for 28 days, unless a 7-day pill-free period is 
completed by the individual [61]

H1: Hormonal IUD or Mirena An IUD that is placed inside the uterus of the individual and contains slow-release progestin. Typically 
lasts for 5 years, and over time the dose of progestin will decrease. As a result, the suppression of 
ovulation will decrease, and ovulation may start to occur more readily in the later years of the IUD 
lifecycle [62, 63]

H2: Hormonal implant or rod Two small rods are placed under the skin of the upper arm. It contains slow-release progestin and will 
typically last for 5 years. Ovulation is likely to be suppressed for the duration of use [62]

H3: Vaginal ring A ring that is inserted into the vagina and contains low doses of synthetic hormones ethinylestradiol and 
progestin. Typically inserted for 3 out of 4 weeks, but can be worn continuously [62]

H4: Depo Provera or Injection or Depo A contraceptive injection containing moderate doses of progestin, requires regular doses every 13 weeks 
[62]

Withdrawal bleed During a 7-day pill-free period (placebo pills, hormone-free or sugar pills), individuals may experience 
a withdrawal bleed. This is not a menstrual bleed as they have not ovulated. Rather the bleed occurs as 
a result of synthetic hormones being metabolized/broken down. During these 7 days, natural estrogen 
levels may increase [12]

B1.1: Copper IUD An IUD that is placed into the individual’s uterus and is 99% effective in preventing pregnancy. 
Depending on the type inserted, it can last for 3, 5 or 10 years. Contains copper (metal) and does not 
contain any synthetic hormones and does not stop ovulation. Females may still have regular menstrual 
bleeds every 21–35 days and have 9 or more menstrual bleeds a year and will be classified as naturally 
menstruating [64]
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the methods by which they use these exogenous hormones 
(e.g., schedule). The flow chart is not provided as a tool to 
adjust or advise on hormonal contraception use: rather it 
is provided as an educational resource to inform athletes, 
support staff and coaches of the different types of hormo-
nal contraception that an individual may use. This resource 
may be used to understand how hormonal contraception 
forms differ from each other and to naturally menstruat-
ing females. Additional details of each type of hormonal 
contraception are provided in Table 3. Finally, what health 
monitoring approaches may or may not be used for females 
who choose to use hormonal contraceptives have been pro-
vided in Table 2.

The decision tree has primarily been made for cis-females 
who are classified as premenopausal, and future versions 
of the resource may incorporate decision trees for females 
at different life-cycle stages. However, in recognition of 
the various life-cycle stages that females may experience, 
Table 4 has highlighted some critical changes in female 
reproduction, detailing the basic physiological changes 
and subsequent presentations and considerations for health 
monitoring.

In recognition of common menstrual cycle disorders that 
females, both athletes and active individuals, may present with, 
Table 5 again defines the disorder and considerations for health, 
well-being and exercise/training monitoring. These definitions 
and considerations have been based on previous research on 
each of the conditions [36–42]. Details on health monitoring 
have been provided to support organizations or staff working 
with athletes at these various life-cycle stages or with a men-
strual cycle disorder, providing a conservative framework to 
consider when implementing female health monitoring in sport 
and exercise. The resources are not diagnostic tools. Rather, 
if support staff or coaches identify common symptoms of 
disorders as a result of the menstrual health monitoring pro-
cess, then it is advised that they seek out medical support and 
consultation.

4 � Conclusion

The decision trees and tables in this paper have been devel-
oped to educate and assist athletes, sports organizations and 
coaches with a framework that will enable them to develop 
or review their menstrual health monitoring methods. They 
are not suggested or intended as resources that can be used 
as diagnostic tools. It is anticipated these resources will help 
determine the details of menstrual health monitoring that may 
be implemented, while also ensuring that an improved under-
standing of the menstrual cycle occurs while still acknowledg-
ing the ethical and cultural perspectives of the individual/s pro-
viding the data. As such, these resources are likely to provide 
options for improved female health and well-being support and Ta
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communication within a sporting environment that have previ-
ously been identified as barriers for coaches and support staff.
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