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Abstract

Coaches consider various competencies (e.g. conditioning, nutrition, skills and tactics), when planning sessions, though
rarely the impact of menstruation on the efficacy of training and competition performance for athletes. Given the impact
menstrual symptoms can have on athletes, the management strategies that athletes may use to minimise any potential
impact, and the mechanisms that provide barriers to greater coach athlete interaction require investigation and con-
sideration. Therefore, this study aimed to investigate the strategies used by athletes to manage menstrual symptoms and
the role coaches played in this process. An anonymous, 36-item questionnaire was developed and hosted on Qualtrics.
Descriptive statistics and Chi-square statistics were used to analyse the data. One hundred and twenty-four valid
responses from Australian athletes 16—45, with a mean age of 29 years, were received. Period pain (82%) and pre-
menstrual symptoms (83%) were commonly reported and contributed to fatigue and to perceived reductions in per-
formance during or just prior to the period (50.0% in training, 58.7% on ‘game day’). Contraceptive use was reported by
42% of athletes. Those reporting heavy menstrual bleeding (29.7%) were more likely to report increased fatigue (relative
risk 1.6, 95% CI 1.07 to 2.32). Over three-quarters of athletes reported neither they nor their coaches altered training
due to the menstrual cycle. Most athletes (76%) did not discuss menstruation with their coaches. Given the perceived
negative impact on performance and potential risks with contraceptive usage during adolescence, coaches, trainers and
athletes need to have a more open dialogue around the menstrual cycle.
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cycle. Many young women in the community report
having to reduce or avoid sporting activities during
their period itself.® In contrast, exercise, regardless of
intensity, performed three to four times per week
throughout the month, may actually reduce period
pain symptoms.” There is also evidence to suggest
that aspects of physical performance (e.g. endurance)
vary across the menstrual cycle,'® and this may be due
to changes in physiological, metabolic, thermoregula-
tory function that occur during different phases of the
menstrual cycle.!' Additionally, there appears to be an
association between the phase of the menstrual cycle
and likelihood of injury, including stress fractures'”
and anterior cruciate ligament ruptures.'® These factors
have implications for athletes as it can remove a player
from sport for extended periods of time.

Recommended first-line medical treatment for
period pain is generally either non-steroidal anti-
inflammatories (NSAIDs)'* or the oral contraceptive
pill, especially if contraception is also desired.'> Most
young women in the community manage their period
pain with the use of analgesic medication, heat and
rest, with contraceptive use being less common.'®
However, these commonly used methods may not be
suitable for athletes, as analgesics often do not provide
complete pain relief'® which may impede training or
competition, or in the case of heat and rest, may not
be suitable or possible for athletes who need to train or
perform on those days. While sports coaches are often
concerned with the art and science of the pedagogical
and planning aspects of learning new skills and tac-
tics,'”'® they are generally not exposed to formalized
training regarding the specific needs of female athletes
related to the management and potential impact of
menstruation. This is despite evidence that suggests
that coaches who build and maintain supportive rela-
tionships with their athletes result in better athlete
wellbeing.'® This is especially concerning given the pau-
city of female coaches in high performance settings
who may innately understand the athlete’s gender
specific needs.

Given the role of the menstrual cycle on reduction in
performance and the potential for increased injury in
athletes, there is a vital need to understand both how
the menstrual cycle impacts athletes, and how they or
their coaches/trainers try to mitigate any potentially
negative impact.

This study aimed to examine athletes, coaches and
trainers’ management of the menstrual cycle and men-
strual symptoms when competing or training and the
impact they perceive it has on their performance.
Potential barriers to discussion of menstruation and
the menstrual cycle with coaches or trainers will also
be explored. This information can be used to determine
suitable approaches for coaches, trainers and female

athletes themselves to help minimise the impact (if
any) of the menstrual cycle on women’s performance.

Methods

Design

An anonymous, 36-item questionnaire was developed
by the research team in conjunction with female
athletes and senior academics at the New South
Wales Institute of Sport (NSWIS). The survey was
approved by the Western Sydney University Human
Research  Ethics Committee, approval number
H12596 (approved April 2018). Data gathered from
the survey included age, oral contraceptive usage, sour-
ces of information on menses, pain and other menstru-
al symptoms such as heavy bleeding, what parts of
training or competition are affected by menstrual
symptoms, modification of training based on menses.
A copy of the survey tool can be found in the
Supplementary Appendix A. In addition, respondents
were asked who they talked to regarding their menstru-
ation. The survey tool was piloted with five young
women and minor edits were made to the survey word-
ing based on their feedback. The final version was
hosted on the Qualtrics platform (Qualtrics Ltd).
A cross-sectional online survey was used due to the
wide geographical reach required to ensure that
respondents from various parts of Australia would be
able to be involved. This was the first phase of a two-
phase mixed methods study, where respondents in the
survey were invited to participate in a series of focus
groups, data for which will be published separately.

Subjects

Recruitment was undertaken via advertisements on
social media platforms such as Twitter, Facebook
and Instagram, in addition to study information
being disseminated via email using the authors profes-
sional networks including the staff at the New South
Wales Institute of Sport, professional clubs associated
with Cricket, Australian Rules football and Netball,
and coaches associated with multi-level athletes in ath-
letics, rowing, soccer and water-polo throughout
Australia. This anonymous survey took respondents
approximately 15-20min to complete and the survey
link was active between May and July 2018. Any poten-
tially identifying data in the responses were removed to
protect participant confidentiality.

Inclusion and exclusion criteria

People were eligible to participate in this survey if they
were currently living in Australia, aged between 16 and
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45, had at least one menstrual period, and be an
‘Athlete’ according to the study definition:

An athlete is someone who engages in strenuous and
specialised training for the purpose of competition
against other peers in the same sport. If you play a
team sport the competition would need to be at club
level or above.

The criteria for at least one menstrual period was to
allow those who were not currently menstruating,
either due to amenorrhea or use of menstrual suppres-
sion (such as by the oral contraceptive pill) to partici-
pate. Respondents were not required to be having
regular menstrual periods at the time of the survey,
so if there was menstrual suppression used (such as
via the contraceptive pill), they could still participate.
Team sport was considered at a competitive level where
the competition needed to be at club level or above.
Athletes, i.e. those who run to keep fit, or played foot-
ball socially with friends in a park were not considered
athletes and thus not eligible for the study. However,
those that undertook training for a specific goal that
involved competition, even if this was at a local level,
e.g. a half-marathon or did CrossFit to compete with
other CrossFit athletes were deemed eligible respond-
ents and were designated as recreational athletes. All
respondents were also required to be currently compet-
ing in their chosen sport.

Statistical analysis

A sample size of a minimum of 100 respondents was
calculated based on an estimate of there being approx-
imately 10,000 athlete at a semi-professional or above
level (it is unknown exactly how many female athletes
there are in Australia), then at 95% confidence and
with a 10% margin of error, then 96 respondents
would be sufficient. As such, at least 100 athletes
were considered to allow sufficient generalisability to
the population of female Australian athletes.

Descriptive statistics were presented as means and
standard deviations (for normally distributed data),
medians and interquartile ranges (for non-normally dis-
tributed data) or number and percentages (for categorical
data). For between-group comparisons, either Chi-
square or Fishers exact tests were performed using
GraphPad Prism version 8.3.0 for Mac (GraphPad
Software, San Diego, California USA). For comparisons
between levels of expertise, those competing at state,
national or international level were considered ‘elite’ ath-
letes, while those competing at club level or recretionally
were considered ‘non-elite’. Relative risk was calculated
from contingency tables.?' Statistical significance was set
at p <0.05. Missing data were not replaced.

Results

Responses were collected from 143 respondents. One
hundred and twenty-four valid responses were received
and 19 respondents were excluded from the analyses;
18 respondents were excluded due to more than 50% of
their questionnaire data missing and 1 participant was
outside the age range for inclusion.

Overall age ranged from 16 to 45 years, with a mean
age at the time of the survey of 29 (47.3) years.
The mean age of menarche for respondents was 13.2
(£1.81) years. The most common sport or exercise par-
ticipated in by the respondents included land-based
team sports (43.6%) and land-based individual sport/
fitness training (37.9%), with the majority of athletes
performing at club level (29.8%) and training 4-7 h per
week (41.1%). Table 1 outlines the sporting and men-
strual characteristics of the athletes. The menstrual
cycle was regular in most athletes (74.6%). Pre-
menstrual symptoms (PMS) such as breast tenderness,
headaches, mood swings were commonly (83.2%)
reported. Athletes had moderate period pain, most
commonly occurring every period, with a mean intensi-
ty of 5.3 (£2.1) as measured by a 0-0 numeric rating
scale (NRS). The majority of respondents (66.4%) expe-
rienced period pain on the first day of their period, while
a minority (8.0%) experienced period pain throughout
all of their period. A minority of athletes reported heavy
menstrual bleeding (29.7%). Those reporting heavy
menstrual bleeding were more likely (relative risk
(RR) =1.6, 95% CI 1.07 to 2.32, p=0.035) to report
fatigue-related symptoms during their period compared
to those with normal bleeding. Twenty-four percent of
all athletes reported a diagnosis of anaemia during their
reproductive life and18.8% of athletes were currently
using iron supplements with 36.6% having used them
at least once in the past. There was no association
between heavy menstrual bleeding and anaemia
(p=0.79), while those with a history of anaemia were
much more likely to use iron supplements (88.2%) than
those without (44.3%) (p < 0.001). There was no differ-
ence in the prevalence of heavy menstrual bleeding
(»p=0.16) or of anaemia (p=0.68) between elite and
non-elite athletes.

Sixty-two percent of athletes indicated they engaged
in a variety of pharmaceutical and hormonal strategies
for menstrual management (Supplementary Table 1).
Ibuprofen was the most common analgesic used
(44.8%) and over a third of athletes reported using
hormonal contraceptives (41.9%). Of those using hor-
monal contraception, over a third reported bothersome
side effects (37.7%), most commonly changes in mood
(42.8% of reported side effects). Doctors were the most
common person who recommended the use of contra-
ceptives (75.4%). The most common reasons reported
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Table 1. Demographic and menstrual characteristics.

Training and sport specifications n=124 %
Hours of training per week
I-3 h 19 153
4-7 h 51 41.1
8-12 h 35 28.2
1220 h 14 1.3
20+ h 5 4.0
Primary sport/activity
Team sport (land based) 54 43.6
Team sport (water based) | 0.8
Individual sport/ fitness training (land 47 379
based)
Individual sport/ fitness training (water 3 2.4
based)
Combination 19 15.3
Competition level of sport/activity
International 20 16.1
National 22 17.7
State 12 9.6
Club 37 29.8
Recreational (e.g. CrossFit, marathon 33 26.6
running)
Menstrual cycle
Regular cycle (21-35 days) 91 733
Having periods but not a regular cycle 21 16.9
Not having periods at all I 8.8
Don’t know | 0.8
Period pain
Yes, with every period 46 37.1
Yes, with most periods (two of the last 30 24.2
three periods)
Yes occasionally (one of the last three 26 21.0
periods)
No 22 17.7
Pain incidence®
First day of my period 75 66.4
Just before my period starts 61 54.0
Second day of my period 39 345
All of my period 9 8.0
Third day of my period and beyond 4 35

*Multiple responses allowed and may add to more than 100%.

for using hormonal contraceptives was for contracep-
tion itself (67.9%) and being able to skip or shift their
period (52.8%). In athletes who reported skipping or
shifting the period, this occurred regularly, with 46.4%
skipping or moved their period most of the time (more
than three times in the last sixmonths). The most
common reasons for skipping the period were conve-
nience (22.2%) and reducing the impact on sporting
events (18.5%). There was no difference (p=0.85) in
the prevalence of use of contraceptives between elite
versus non-elite athletes.

The impact of the menstrual cycle on athlete perfor-
mance is reported in Table 2. The majority of athletes

reported they or their coaches (77.2%) did not alter
training during the different stages of the menstrual
cycle. Half of the respondents (50.0%) perceived their
training to be negatively affected by their menstrual
cycle with marginally more respondents (56.5%) believ-
ing their performance on ‘game day’ or competition
day to be negatively affected. There was no difference
between elite and non-elite athletes in terms of per-
ceived negative impact either during training
(p=0.10) or on ‘game day’ (p=0.13). A minority of
respondents reported that their training (6.4%) and
performance on ‘game day’ (<1%) were positively
affected by their menstrual cycle. Forty-three percent
of the athletes did not notice any difference to their
training, while 37.9% did not notice any difference in
their performance on game day.

The most common problem encountered during
training was feeling more easily fatigued and/or less
endurance (70.9%). Similarly, the most common neg-
ative impacts reported on game day included energy
levels being affected (71.4%) and feeling fatigued
more easily (71.4%). Just under one in five athletes’
(17.7%) indicated that other areas were affected
during training, most commonly feeling distracted
or unable to concentrate due to pain (72%). Most
of the negative impact was identified as occurring
either just prior to (36.3%) or during the period
itself (78.8%). Being identified as menstruating was
a common concern, with 40% reported concern that
they might bleed through their clothes/uniform
during training, with almost half of the athletes
(49.2%) being worried about bleeding through on
game day.

Only eight athletes indicated that aspects of their
training were positively affected; four respondents felt
stronger or could lift more weight, two felt they were
faster in speed activities, one respondent felt like their
concentration was better and another felt like their
endurance was better.

The majority of respondents (76.3%) said they do
not discuss their menstruation with their coach or
trainer (Table 3). Only 17 respondents (13.7%) said
that they would speak to the coach, trainer or anyone
senior on their team. Gender did play a role in the
reluctance to speak, with over a quarter of athletes
(26.9%) indicating they did not think the coach
would understand because they are male. Moreover,
many of the athletes did not see the need to talk to
their coach since they did not perceive their perfor-
mance to be affected (26.96%).

Discussion

Most coaches focus on the more traditional art and
science aspects of planning and programming in
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Table 2. Impact of menstrual cycle on performance.

Table 3. Discussion of menstruation.

n % n %
Training affected n=124 Speak to your coach, trainer or anyone senior n=124
Yes — affected negatively 62 50.0 on your team about your menstrual cycle
No — | don’t notice any difference 54 435 No 93 75
Yes — affected positively 8 6.45 Yes 17 13.70
Part of cycle affects training® n=70 Not applicable (I don’t have a coach or 14 11.29
During my period 58 788 trainer)
The day or two before my period 26 36.25 Who do you talk to about menses? n=16
‘(I')h: one Ito two wi,eks before my period 3 Iégg | would/do tell any coach/trainer/manager 12 75
ther (please specify) i ) ’ Only a female coach/trainer/manager 4 25
The week after my period finishes 2 3.75 ,
. ; N Why don’t you speak to your coach about n==89
Parts of training negatively affected n==62 »
| feel like | fatigue more easily / my endurance is 44 70.96 men:ses.'
less Don’t think they would understand because 24 26.96
My energy levels are different 43 69.35 th_ey ’are male )
Pm concerned that | might bleed through my 2 3548 Didn’t see the need to talk to their coach 24 26.96
clothes/uniform since their performance was not being
| feel I'm not as strong / can't lift as much weight 19 30.64 affected
| do not feel as fast in speed activities 17 27.41 Don't think they would care 16 17.97
Other (please specify) Il 17.74 Embarrassed I5 16.85
| feel less coordinated or more clumsy 5 8.06 Don’t think they would care because they 14 15.73
| feel vague or | am less able to concentrate on 9 14.5 are male
the coach’s instructions or tactics during a game Embarrassed because they are male I 12.35
| feel my vision is affected and things seem | 1.61 Don’t think they would understand 8 8.98
closer/ further away No way to communicate with them easilyor 5 5.61
Parts of training positively affected® n==8 discreetly
| feel stronger or can lift more weight 4 50 It's non controllable, they just deal with it 5 5.61
Other (please specify) 3 37.5 It’s not their concern 4 4.49
| feel like I'm faster in speed activities 2 25 Perceive that they can’t help 3 3.37
| feel like my concentration is better or I'm able | 12.5 Do you speak to anyone else regarding n—=123
to concentrate better on tactics or coaches menses
instructions
N 74 60.16
| feel like my endurance is better | 12.5 Ye(; 49 39.83
Competition day affected n=124 )
Yes — affected negatively 70 56.45  *Muyltiple responses allowed and may add to more than 100%.
No — I don’t notice any difference 47 37.90
Not applicable (I don’t have a competition day) 6 483 lelation to fitness without consideration of female
Yes — affected positively | 0.80 . .. .
iy . _ needs, in addition to strategies related to pedagogy,
Parts of performance on competition day is nega- n=70 © oon
tively affected? athlet% 1rgnanagement, _nutrition and skill improve-
My energy levels are different 50 714  ment. " As a result, it is possible that female athletes
| feel like | fatigue more easily / my endurance is 50 714 do not engage in training that maximizes their poten-
less tial, particularly when managing symptom related to
':“ ;0“7”:‘5‘1 that | might bleed through my 31 4428 their menstrual cycle despite the documented benefits
clothesuniform o of coaches addressing the wellbeing of their athletes
| do not feel as fast in speed activities 23 32.85 ardl ¢ der.1®
| feel 'm not as strong/can’t lift as much weight 15 2142 Tegardiess o gen' er.
Other 4 571 Menstrual pain and other bothersome secondary
| feel less coordinated or more clumsy I 1571 symptoms such as breast tenderness, headaches and
| just feel vague or | feel | am less able to con- 10 1428 mood swings were common amongst Australian ath-
centrate on the coaches instructions or tactics letes, with at least half of all athletes reporting a neg-
during 2 game ative impact on performance either during training or
| feel my vision is affected and things seem closer/ 3 4.28 . . . . .
further away during competition. Despite this, very few athletes
Altering training during menstrual cycle n—123 or coaches altered their training to accommodate
No — Neither | nor my coach does 95 7724 these changes and less than half used menstrual
Yes — | do 19 1545 suppression to mitigate potential negative impact
Yes — My trainer/coach and | plan it together 9 732  from menstruation.

*Multiple responses allowed and may add to more than 100%.

There have been a small number of clinical studies
conducted on athletes with eumenorrheic cycles. In
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these women, the effect of the menstrual cycle on
anaerobic performance®? appears to be minimal,
while evidence on endurance appears to be equivocal,
with one study showing endurance negatively affected
during the luteal phase,'” while another showed no
change in endurance.”® In contrast, athletes in our
study commonly reported perceived reductions in per-
formance, especially increased fatigue and decreased
endurance, in addition to reductions in strength,
speed and agility. These factors are important for an
athlete’s performance, as an inability to execute skills
and act on tactical decisions because of fatigue can
result in reduced levels of performance which translates
to the entire team or squad, not just the individual.
There is some preliminary clinical evidence to support
the perceived negative effects reported by athletes in
our study. In women with period pain and/or
PMS, which affected a significant proportion of our
respondents, reductions in neuromuscular control and
aerobic performance,® maximal anaerobic perfor-
mance,”> leg strength and aerobic capacity®® have
been previously observed.

Heavy menstrual bleeding was reported by just
under a third of athletes (29.7%) in our study, which
is slightly lower than the 36% reported in marathon
runners.” Our self-reported anaemia levels were also
slightly lower, with 24% reporting anaemia (vs. 32%)
but similar levels of iron supplementation (55.4%).
Interestingly, we did not find any correlation between
heavy menstrual bleeding and anaemia, but given the
higher risk of fatigue-related symptoms in those report-
ing heavy menstrual bleeding, athletes and coaches
should be aware of the increased iron needs in
women who may have more frequent or heavier
periods.”¢

Menstrual management options varied amongst
athletes, with both the oral contraceptive pill and
non-steroidal anti-inflammatories (NSAIDs) being
commonly used. Both NSAIDs'* and the oral contra-
ceptive pill'® are effective in the treatment of menstrual
pain due to primary dysmenorrhea. The rate of contra-
ceptive usage in athletes was slightly higher (41.3%)
than those reported in Australian women in the general
population of a similar age range (33%)>’ but lower
than those previously reported for other similarly
active populations (49.5-57%).>%?° Our findings for
the motivation for contraceptive use were similar to
those in other physically active populations,* with ath-
letes reporting the importance of being able to shift or
suppress menstruation, both for convenience and spe-
cifically due to sports performance. Similar to other
research in athletes using contraceptives,” side effects
were relatively common, with over one-third (37.9%)
of contraceptive users reporting adverse events that
they associated with contraceptive use, mostly related

to mood changes. The long-term use of contraceptives,
whether oral or steroidal, on factors such as bone den-
sity is still unclear,>*3! However, there is evidence that
oral contraceptive use during adolescence, when many
athletes will begin using this for menstrual manage-
ment, is related to a decrease in bone density®? and
an increased risk of depression.>* Conversely, there
appears to be a potential benefit in reducing ACL inju-
ries with the use of the oral contraceptive pill***%;
however, the quality of the evidence for this is low.
Therefore, the relatively high rate of side effects as
well as potential risks over the long term must be bal-
anced with the perceived benefits of being able to skip
or shift the period and the potential benefit of reducing
in ACL injuries.

The concept of needing to endure menstrual pain
and symptoms is both common and persistent,*®>’
and discussions about menstruation, especially with
men, are often avoided. Normalisation of menstrual
pain often results in women feeling like there is little
that can be done to manage pain.*® These factors may
contribute to the observation that over three-quarters
of athletes reported not discussing their menstrual cycle
with their coach or trainer, and a similar number did
not alter their training, despite reporting negative
impacts on endurance, speed, agility and strength.

The gender of the coach or trainer did appear to be a
factor, with athletes reporting that this was a contrib-
uting factor in their avoidance of discussing their men-
strual cycle with their coaches generally. Given that
approximately 85% of coaches in Australia are
male,”® the low rate of coaches altering training
during the menstrual cycle may be due to the low
rates of discussion with coaches, leaving them unaware
of the fact that their athletes are being negatively
impacted.

This survey has a number of limitations that require
acknowledgement. Our recruitment strategy via social
media and professional networks may have missed ath-
letes who do not use social media or were not involved
in the sporting groups targeted. This may be a factor as
to why there were very few respondents who were
involved in water-based sports, preventing compari-
sons between different types of sport. All measures
were self-reported; therefore, athletes may potentially
have had issues such as anaemia that had not been
discussed or diagnosed by a medical practitioner or
conversely may have considered they had heavy bleed-
ing while they may not meet the criteria for this. We
only required one menstrual cycle to have occurred to
be eligible to participate in our study, and one cycle
alone may not provide an accurate representation of
the impact of menstruation. However, given the aver-
age age of menarche in Australia is 12years and 9
months,' the requirement for respondents to be aged
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at least 16 to answer the survey, and our respondents’
mean age of 29 at the time of the survey and mean age
at menarche of 13.2 years, it is unlikely that any respon-
dent had only had one previous menstrual cycle. We
did not record the specific type of contraceptive used,
which means we are unsure about what percentage
were using oral versus steroidal contraceptives. The
risks and benefits of different forms of contraception
may differ and therefore future research should deter-
mine particular sub-types used.

Conclusion

Issues related to menstruation such as PMS symptoms,
heavy menstrual bleeding and dysmenorrhea were rel-
atively common amongst athletes. Many athletes used
either contraceptives or NSAIDs to manage their
symptoms. Despite this, negative impacts during train-
ing and on game day performance were very commonly
perceived by athletes, especially in those with heavy
menstrual bleeding. Only a minority of athletes dis-
cussed any menstruation-related issues with their train-
ers or coaches, and very few altered training due to
the menstrual cycle. Given the potential for reduction
in perceived performance, especially with heavy bleed-
ing, and potential risks of hormonal contraception,
coaches, trainers and athletes need to have a more
open dialogue around the menstrual cycle and manage-
ment strategies which may require additional educa-
tional resources or training to accomplish. The use of
smartphone apps that collect menstrual cycle data and
provide information on potential changes at each
phase of the cycle may be an option to assist with
this dialogue.

Practical applications

Our findings highlight a critical need that coaches and
trainers should be aware of the potential benefits of
altering training programs based on the menstrual
cycle and of effective management strategies. To
achieve this coaches, trainers and athlete’s themselves
would benefit from evidence-based education on the
menstrual cycle, its potential impact on performance,
and safe and effective management strategies for
athletes, especially those who are still adolescents.
The use of an app such as FitrWoman (https://www.
fitrwoman.com) may facilitate both education and
tracking of menstruation and should be considered as
a potential tool.
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