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Abstract

Introduction: The present scientific consensus is that the menstrual cycle (MC) and hormonal
contraceptive (HC) cycle only influence performance trivially. Nevertheless, athletes perceive
changes in performance that they associate with different phases of their hormonal cycle.

Methods: A total of 959 female athletes completed a questionnaire, of which 750 were included
in the present analysis. The questionnaire included questions about demographics and experiences
of the MC and HC (symptoms, perceived impact on performance characteristics).

Results: In total, 55% of athletes reported a natural MC while 45% reported HC use. Meanwhile,
56% of all athletes reported a decline in perceived performance during the bleeding or inactive
phase, whereas 26% of all athletes reported no changes in performance over their hormonal cycle.
All athletes reported an average of 10 £ 7 symptoms during hormonal cycles. The naturally
menstruating (NM) group reported more symptoms than the HC group (p < .05). The most
frequent symptoms reported were abdominal pain, bloating, and mood swings. Only 7% of all
athletes (4.1% in NM and 11.3% in HC) reported an absence of any symptoms. Quantity of

total symptoms was associated with a perceived decrease in performance (R2 = .138, p< .05).
Hormonal cycles had the greatest negative effect on mental performance with 37% reporting a
large to very large effect.

Ihalainen (Johanna.k.ihalainen@jyu.fi) is corresponding author.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Ihalainen et al. Page 2

Conclusions: Perceived negative effects on performance were similar in both NM and HC
groups while perceived mental performance (e.g., mood and attention) appeared to be most
affected by both MC and HC.
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Female physiology is influenced by sex hormone fluctuations that occur during the
menstrual cycle (MC) and during hormonal contraceptive (HC) use. In addition to
reproductive function, estrogen and progesterone have several nonreproductive purposes
in the body that may influence female health and even athletic performance (Elliott-Sale,
McNulty, et al., 2020; Elliott-Sale, Ross, et al., 2020; McNulty et al., 2020; Oosthuyse

& Bosch, 2010). So far, experimental studies have not been able to fully clarify whether,
and how, hormonal cycle phases influence athlete performance. However, recent evidence
suggests that the beginning of the MC (menstruation or early follicular phase) may have
a minor or trivial negative effect on performance compared with other phases of the

MC (McNaulty et al., 2020). Although the current consensus view is that the impact of

the MC and HC use on various aspects of physiology is only small or even nonexistent
(D’Souza et al., 2023), it is important to recognize that 50%-80% of female athletes
report that their MC affects performance (Armour et al., 2020; Carmichael et al., 2021,
Solli et al., 2020). Individual athletes experience cycle-related symptoms such as cramps,
gastrointestinal distress, and mood swings, especially a few days before, and during,
menstruation. Naturally, these symptoms may affect their desire to exercise and, in more
severe cases, may affect performance and/or the ability to exercise (Bruinvels et al., 2017,
2021; Ekenros et al., 2022; Martin et al., 2018; Solli et al., 2020).

The hormonal cycles are not just biological processes but can also influence
biopsychological characteristics (Chrisler, 2013). To this end, the hormonal fluctuations
within the MC and HC have a bidirectional relationship that also influences behavior.
Although the mechanisms that control the MC or HC are physiologically similar, beliefs,
attitudes, and culture impact how women subjectively experience their cycle (Chrisler,
2013).

About half of female athletes report using HC, with 70%—-75% using oral contraceptive

pills (Martin et al., 2018; Solli et al., 2020; Torstveit & Sundgot-Borgen, 2005). While oral
contraceptive pills have been the most common form of female-controlled contraception,
other forms of contraception, including hormonal intrauterine devices, have become popular
in recent years, especially in the athletic population (Ekenros et al., 2022; Engseth et al.,
2022). Combined HCs suppresses the body’s endogenous hormone production, resulting in
significantly or completely attenuated concentrations of all the female sex hormones (De
Leo et al., 2016). Progestin-only contraceptives, including hormonal intrauterine devices and
minipills, can also modify the body’s endogenous hormone production and inhibit ovulation,
although hormone profiles vary and ovulation may also occur (Apter et al., 2014). Both
forms of HC can be used to manage or treat negative MC-associated symptoms or to support
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the treatment of other medical conditions, whereas HC use is not solely for family planning
(Ekenros et al., 2022).

When evaluating the effects of MC and HC use on performance, the indirect effects of sex
hormone fluctuations, including cycle-related symptoms, should be considered (Bruinvels
etal., 2022). At present, athletes’ perceived effects of their respective MC or HC on
various performance characteristics and associated symptoms are unclear (Paludo et al.,
2022). It is essential to gather and analyze this information from athlete populations to
better understand and support the overall health, well-being, and performance of female
athletes. The aim of this study was to provide deeper insights into the perceived impact,
and magnitude of impact, of the MC and the HC cycle (hormonal cycles) on various
performance characteristics and associated symptoms in female athletes.

Study Design

The current study was a part of a larger cross-sectional study conducted with an online
questionnaire created with the Webropol 3.0 Online Survey and Reporting Tool (Webropol
Oy 2020). The questionnaire collected data from six domains: (a) participant characteristics;
(b) low-energy-availability-related issues (i.e., injuries, gastrointestinal function, and MC);
(c) disordered eating (including restrictive eating) and eating disorders; (d) menstrual
cycle function and HC use; (e) athletes’ perception of the effects of hormonal cycle on
performance; and (f) communication around MC (Ravi et al., 2021). The questionnaire
required about 30 min to complete. This study reports data on participant characteristics,
menstrual status and use of HC, as well as athlete perceptions of the impact of their MC or
HC cycle on performance. Nota bene, when MC and HC cycle are referred to together, we
will use the term “hormonal cycle(s).”

Recruitment and Participants

A link to the questionnaire was promoted by the Finnish Olympic Committee, national
sports federations, and sports academies, and distributed via social media (e.g., Twitter,
Instagram) in Finnish. The survey was available online for 4 months. Finnish-speaking
female athletes who were at least 15 years old could participate in the study regardless

of their level of performance. The study was reviewed by the Ethical Committee of the
University of Jyvéskyla. Before filling out the questionnaire, the athletes were informed
about the aims of the study and the content of the questionnaire. They were informed

that participation in the study was voluntary and that they were free to leave questions
unanswered or decline to participate at any time. Initially, 959 athletes representing 74
different sports completed the questionnaire. Athletes were excluded from the analyses of
the present study if (a) their questionnaire was incomplete (7= 90); (b) they were over 45
years of age (n=24); (c) they reported a menstrual dysfunction, for example, amenorrhea
or oligomenorrhea (1= 71); (d) they did not experience bleeding without HC (n= 6); or
(e) they reported an endocrinal condition, such as endometriosis or gynecological cancer (7
=10) (Elliott-Sale et al., 2021; Koltun et al., 2020). Ultimately, 750 participants from 73
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different sports fulfilled the inclusion criteria and were included in the final analysis (Figure
1).

Questionnaire

Statistics

Data were collected via an online questionnaire designed according to the study’s aim and
developed by an expert panel of former athletes, coaches, physiologists, and researchers with
experience from similar projects and relevant medical expertise. Based on a pilot study of
the questionnaire involving 12 athletes, minor modifications were made to the questions.
Athletes provided self-reported information about their year of birth, height, weight, and
annual training volume. Athletes indicated their competition level by selecting one of the
following options: regional/district level athlete (30.0% of the athletes), national level athlete
(42.1% of the athletes), or international level athlete (27.9% of the athletes).

Sixty questions were asked about menstrual status and HC use, as well as perceptions of the
impact of the MC or HC cycle on performance. Current HC users completed an additional
set of questions about the type of HC they were using and their motives to use HC. Changes
in physical fitness (perceived quality of training), and performance (results in tests or
competitions) during MC or HC, as well as MC- and HC-related negative side effects were
recorded as described by Solli et al. (2020). Briefly, a simple four-phase definition of the
MC/HC cycle was provided in which the first phase was defined as early follicular/inactive,
the second phase as late follicular/early active, the third phase as early- or mid-luteal phase/
mid-active phase, and the fourth phase as 1-4 days before the menstruation/inactive phase
(Figure 2).

Symptoms were assessed in the same four phases using a list modified from Solli et al.
(2020). Symptoms included: abdominal pain, bloating, constipation, decreased appetite,
diarrhea, fatigue, headache, increased appetite, irritability, lower back pain, mood swings,
nausea, pain radiating into the legs, weight decrease, weight gain, and other (with a
prompt to describe what other symptoms may be experienced). The perceived effects on
performance were asked in a multiple-choice table entitled “Which characteristics or skills
are affected by your (menstrual/hormone) cycle and to which extent?” The questions were
specific to endurance, speed, explosiveness, technique, skill, flexibility, tactics/cognitive
skills, strength, and mental performance and were assessed on a 5-point Likert scale from
1 = no effectto 5 = very large effect. Finally, the athletes were asked about the possible
changes they have made to training due to MC or HC symptoms using an open-ended
question.

Continuous variables were tested for normality before statistical analysis. Descriptive data
for continuous variables were recorded as means (SD) and for categorical variables as totals
and percentages. For the categorical variables, we combined “large” and “very large” as well
as “small” and “medium” resulting in a condensed 3-point scale answer rather than a 5-point
scale. For continuous variables, the Shapiro-Wilk test and standard visual inspection were
used to examine the assumption of normality. Cross tabulations with Pearson’s chi-squared
analyses were used to examine relationships between categorical variables, with Fisher’s
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exact tests used where <80% of the expected cell counts were >5. In line with Solli et

al. (2020), the total score of side effects was calculated as the sum of reported symptoms
during each phase of the MC or HC. Briefly, global differences in the number of side

effects across the phases were assessed with linear mixed-effects models including MC or
HC phase as a fixed factor and athlete as a random factor. Two separate logistic regression
models were fitted to assess the association between the perceived physical performance
and the experienced symptoms, while adjusting for body mass index, training volume,

and HC use. The odds ratio for each variable and the associated 95% confidence interval
were calculated. Nagelkerke A2 was obtained for all multiple models to estimate their
accountability levels. For the analysis, the variable for the best and worst performance

was changed to a dichotomous variable. To establish discriminant validity related to the
coping factors, multi-collinearity was assessed to ensure each factor of coping was its own
distinguishable factor (i.e., correlation > .90 between factors and a variance inflation factor >
10 indicates multi-collinearity) (Hair et al., 1998). In the present study, the variance inflation
factor values ranged from 1.010 to 1.070. All statistical tests were two-sided, and p values

< .05 were considered statistically significant. Statistical analyses were conducted using
Statistical Package for the Social Sciences (version 27.0, IBM Corp.).

The descriptive characteristics of the athletes that were included in the study are presented
in Table 1. The naturally menstruating (NM) group was younger than the HC group (24.0
+7.7vs.25.2 £6.9, p<.05). Forty-five percent of athletes used HC. Combined oral
contraceptives were used by 48%, vaginal ring by 4%, and patch by 1% of the HC group.
The hormonal intrauterine device was used by 24%, the minipill by 14%, and the implant by
5% of HC users. In addition, 4% of athletes reported using some other type of HC method,
for example, injection. The main reason given for using HC was to prevent pregnancy
(86%0). Other common reasons for HC used were to reduce bleeding (43%), to reduce
menstrual pain (41%), and to regulate/plan menstrual bleeding (29%).

Hormonal Cycle and Performance

Regardless of group, most of the athletes (56%) reported that their perceived performance
was worse in Phase 1 (early follicular/inactive) compared with other phases. Similarly,
athletes reported most commonly (42%) that their best-perceived performance took place
during Phase 2 (late follicular/early active). Athletes in the HC group reported that they
experienced no differences between phases significantly more often than the NM group (o <
.05). The competition level of the athletes had no effect on the phase in which performance
was perceived as best or worst.

Perceived Influence of Hormonal Cycles on Characteristics of Performance

Perceived mental performance was affected more in the HC group compared with the NM
group (43% vs. 33% reported a “large effect” or “very large effect,” p < .05; Figure 3).

No group differences were observed in any of the other performance characteristics and the
combined data are presented in Figure 4.
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In addition to mental performance, athletes perceived that their hormonal cycles negatively
affected explosiveness, strength, and speed, as 24%, 24%, and 18% of the athletes reported
a large to very large effect for this parameter, respectively. Other performance characteristics
were negatively affected only a little with athletes reporting small to medium effects or no
effect. Skills (47%), technique (47%), mobility (47%), and cognitive performance (40%)
were most commonly reported not to be affected by the hormonal cycle (Figure 4).

Hormonal-Cycle-Related Symptoms

MC- and HC cycle-related symptoms in both groups are shown in Figure 5. An average

of 10 £ 7 symptoms were reported by all athletes during their MC or HC. The NM group
reported more symptoms than the HC group (11 + 7 vs. 10 £ 7, p=.017). The most

reported symptoms included abdominal pain, bloating, and mood swings. Fifty-five athletes
(7% of athletes) did not report any symptoms for any phase of their cycle. The total

number of symptoms reported differed significantly between phases (p < .001 for all phase
comparisons). The highest quantity of symptoms was reported in Phases 1 and 4 (early
follicular/inactive pill phase and late luteal/late active pill phase). During Phases 1 and 3, the
HC group reported fewer symptoms than the NM group (5+3vs. 6+ 3, p<.00land1+£1
vs. 1+ 2, p<.05).

Associations Between the Hormonal-Cycle-Related Symptoms and the Perceived
Performance

Logistic regression models including participant characteristics (age, body mass index,
training volume, and HC use), number of MC and HC symptoms, and subjective
performance are presented in Table 2. In both models, the number of symptoms was
significantly associated with subjective performance, unlike age, body mass index, training
volume, or HC use. Among the explanatory variables in both models, the regression
coefficient for the number of symptoms was statistically significant and the regression
coefficients were positive (.138 and .141), the more the athlete reported symptoms during
their MC, the more likely their performance was perceived as worst or best in one of the
phases of her hormonal cycle.

Perceived Effects of MC and HC on Training

A total of 20% in the NM group and 18% in the HC group had modified their training at
least twice due to MC- or HC-related symptoms. No differences were observed between the
NM and HC groups. Ways in which training was modified are presented in Table 3.

A total of 14% in the NM and 10% in the HC groups reported that they take their hormonal
cycle into consideration when planning training. No differences were observed between the
NM and HC groups. A list of the modifications that the athletes had made to their training is
shown in Table 3.

Discussion

The aim of this study was to evaluate the perceived impact and magnitude of impact of
the MC and the HC cycle on various characteristics of performance in relation to hormonal

Women Sport Phys Act J. Author manuscript; available in PMC 2025 January 10.
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cycle-associated symptoms in female athletes. The NM and HC groups reported similar
experiences in terms of perceived performance changes during their respective hormonal
cycles. Performance was perceived to be the worst during the early follicular phase for the
NM group and in the inactive phase for the HC group (i.e., during menstrual/withdrawal
bleeding) while performance was perceived to be best in the early- or mid-luteal phase/late
active phase for the NM and HC groups, respectively. The NM group was more likely to
report differences in performance between the phases of their cycle than the HC group.
Perceived mental performance was the parameter most strongly influenced by hormonal
cycles, with HC users reporting a greater negative effect than the NM group. A total of 93%
of athletes reported at least one hormonal-cycle-related symptom, with the most common
symptoms being: abdominal pain, bloating, mood swings, and irritability. A greater number
of hormonal-cycle-related symptoms experienced were associated with a perceived decline
in performance thereby emphasizing the importance of an individual approach to symptom
assessments on performance.

Most athletes in this study reported that their performance varied between the different
phases of the hormonal cycles. Meanwhile, almost all athletes (93%) reported symptoms
related to their hormonal cycle, which is consistent with previous studies in athletes
(Ekenros et al., 2022; Solli et al., 2020). The total number of reported symptoms related to
hormonal cycles was slightly higher in the NM group than in the HC group while previous
studies have reported that there is no difference in the number of symptoms between HC
users and nonusers (Engseth et al., 2022; Oxfeldt et al., 2020; Solli et al., 2020). In the
present study, the difference in the number of symptoms between NM and HC reached
statistical significance even if the difference between the number of symptoms reported
by the NM and HC groups was relatively small. Nevertheless, hormonal-cycle-related
symptoms should not be overlooked in HC users.

In the present study, most symptoms were reported at the beginning of the follicular phase
for the NM group and in the inactive phase for the HC group (i.e., during menstrual/
withdrawal bleeding) and at the end of the luteal phase for the NM group or just before
the end of the active phase for the HC group, in line with previous studies (Brown et al.,
2021; Findlay et al., 2020; Martin et al., 2018; Solli et al., 2020). The NM group reported
a higher number of hormonal-cycle-related symptoms than the HC group at the beginning
of the hormonal cycle and in the early- or mid-luteal phase/mid-active phase. Interestingly,
there was no difference in the reported symptoms 4-1 days prior to the start of a new MC
(late luteal phase) or inactive phase.

The most commonly reported symptoms during the MC were abdominal pain and bloating.
Among the athletes, the HC group reported only slightly fewer symptoms than the NM
group, which may indicate that the use of HC does not eliminate all hormonal-cycle-related
symptoms even though HC is often prescribed to reduce MC-related symptoms (Wong et
al., 2009). While the main reason given for using HC in the present study was to prevent
pregnancy (86%) more than 40% of the athletes reported that they used HC to reduce
bleeding and to relieve menstrual pain. Similarly, Engseth et al. (2022) reported that many
athletes use HC to mitigate negative menstrual-related symptoms that interfere with training
and competitions (Engseth et al., 2022). Nevertheless, it is important to understand that HC
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use does not “eliminate” or “even out” symptoms in all users and that those with severe
symptoms prior to HC use may only have mitigated symptoms (Ekenros et al., 2022).

We observed that hormonal cycle affected mental performance more in the HC group
compared with the NM group. This finding is in line with previous research reporting

that various mental symptoms, such as negative mood and anxiety, can lower an athlete’s
motivation and energy levels and thus impair their performance (Brown et al., 2021; Findlay
et al., 2020). In addition to mental performance, athletes reported that their hormonal
cycles negatively influenced explosiveness and strength while, for instance, skill, flexibility,
technique, and tactics/cognitive abilities remained largely unaffected or the perceived effect
was only small to moderate. Meta-analyses of experimental studies investigating the effects
of different phases of the MC and HC on performance (strength, aerobic, and anaerobic
performance) have concluded that the influence of MC or HC on performance at the group
level is only “trivial” (Elliott-Sale et al. 2020; McNulty et al. 2020). Nevertheless, it is
essential to understand that this research represents group-level analyses and that individual
athletes may experience challenging, if not debilitating, symptoms that are associated with
their hormonal cycles.

In the present study, athletes reported that hormonal-cycle-related symptoms were
experienced the most in phases of the MC and HC for which performance was also
perceived to be the worst. The more symptoms athletes reported, the more likely they were
to report performance being the worst possible in one of the phases of the MC. On the

other hand, when fewer symptoms were reported, it was more likely that the athlete had not
reported a difference in performance between phases of the MC or HC. This finding is in
line with the study by McNulty et al. (2023) who showed that the magnitude of symptoms
during bleeding was associated with a perceived reduction in exercise performance in
recreationally active women. Similarly, negative symptoms related to the first phase of the
MC such as abdominal pain and menstrual flow itself are reported to be associated with a
negative perceived effect on performance (Bruinvels et al., 2021; Constantini et al., 2005;
Findlay et al., 2020; Solli et al., 2020). Overall, there is only limited high-quality research
on the associations between female sex hormone fluctuation during hormone cycles and
performance that relates only to athletes or elite athletes (Castanier et al., 2021). Our study,
in line with Ekenros et al. (2022), suggests that the indirect effects of hormonal-cycle-related
symptoms should be considered in studies that aim to evaluate the effect of hormonal cycles
on athletic performance.

Most athletes in the present study did not consider it necessary to change their training

due to hormonal-cycle-related symptoms. However, almost 20% of the athletes had changed
their training more than once due to their hormonal cycle. This is consistent with the
previous research in which 22% of endurance athletes (Solli et al., 2020) and 13% of

elite athletes in power, endurance, and technical sports (Oxfeldt et al., 2020) reported

that they had changed their training due to hormonal-cycle-related symptoms. In the
present study, athletes who reported changing their training due to hormonal-cycle-related
symptoms indicated that they generally decreased their training volume and/or intensity.

In the extensive study by Bruinvels et al. (2021) (~6,800 participants), a higher menstrual
symptom index led to changes in training more often than changes or cancellations of
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competitions (Bruinvels et al., 2021). To better understand this phenomenon, the reasons for
athletes and coaches changing training may require more investigation.

Strengths and Limitations

The results of the present study provide important information regarding female athletes’
hormonal-cycle-related symptoms and their perceived impact on performance. However,
there are some limitations that should be considered. First, the study was a cross-sectional
study conducted as an online survey; therefore, no assumptions about causality can be made.
Second, due to self-report and subjective nature of the survey, it is not possible to draw
conclusions about the actual sex hormone fluctuations that occur during the MC or HC

and, for example, popular and social media may influence athletes’ responses because these
media contain opinions and information about hormonal cycles affecting performance that
may or may not be accurate. Third, the HC group included athletes taking a variety of

HCs, including both combined HCs and progestin-only HCs. These HCs result in different
hormonal profiles and hormonal fluctuations that may influence results. Regrettably, in the
present study, the questionnaire did not include questions or scales to clarify the severity of
the symptoms, which should also be considered when assessing their effects on perceived
performance. It should be noted that overall, the results of the logistic regression analyses
indicated that the effect of symptoms on performance during the MC or HC can be predicted
to some degree; however, the explanatory power of the models remained relatively small

in both models, which suggests that the respective models cannot predict the variation

of the variables accurately. This highlights the importance of an individualized approach
when working with female athletes. In future research, it would be important to develop a
validated tool to identify female athletes who have symptoms and believe that their athletic
performance, wellbeing, or ability to train and compete is affected by their hormonal cycle.

Conclusions

In the present study, the NM group and the HC group reported similar experiences in terms
of performance changes during their respective hormonal cycles, where symptoms were
associated with a perceived decline in performance. These findings emphasize the need for
symptom assessment when examining the effects of hormonal cycles on performance. As
mental performance appeared to be most affected by hormonal cycles, it may be worthwhile
to increase educational awareness regarding MC- and HC-related symptoms and explore
possible interventions and methods to target hormonal-cycle-related symptoms and mental
performance. Finally, it is important to remember that every athlete is unique and that there
are athletes who do not experience hormonal-cycle-related symptoms or significant negative
changes in their perceived performance. In addition, it should be recognized that while

HCs may mitigate MC symptoms, changes in both exogenous and endogenous hormones
that may be associated with symptoms can still occur and may still be perceived as negative/
positive for performance.
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Key Points

. The most commonly used hormonal contraceptive (HC) method was
combined oral contraceptives (42% of the HC group), followed by hormonal
intrauterine device (24% of the HC group), and progestin-only oral
contraceptives (14% of the HC group).

. Hormonal cycle symptoms were associated with a perceived reduction in
performance; symptom assessment is important when investigating the impact
of hormonal cycles on performance.

. The naturally menstruating and HC groups reported similar experiences in
terms of perceived performance changes during their respective hormonal
cycles. Both groups reported mental performance to be negatively affected
most by their hormonal cycles.
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Originally filled in the questionnaire

n=926

Excluded from the analysis
n=176

—Incomplete answers, n =57
— Age <15 or >45 years, n=24
— Menstrual dysfunction, n=95

Eligible data

Total sample size n = 750

Figure 1 —.

v v
Natural menstrual cycle Hormonal contraception
n=413 n=337
] ¥ ¥

Oral combined| |Progestin-| (Other

hormonal only n=17
contraception n=143

n=177

Flow chart of the included athletes and the prevalence of the type of hormonal

contraceptives used.
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Division of the hormonal cycles
4-1 days
Bleeding before
_ - - bleeding
Early Late follicular | Early- to mid- |Late luteal
Naturally follicular phase luteal phase phase
menstruating phase
PHASE 1 PHASE 2 PHASE 3 PHASE 4
Inactive Early active Mid-active |Late activ
Hormonal phase phase phase
contraception
~ [Bleeding| N Ta-1 days"
/ before
HC break bleeding /
HC break

Figure 2 —.

Di%/ision of hormonal cycles into four phases similar to Solli et al. (2020). Because of

the self-reported nature of this study, the phases here should not be confused with the
specific hormonal phases and respective hormonal concentrations outlined by Elliott-Sale et
al. (2021). HC = hormonal contraceptive.
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NM mental performance HC mental performance

mm No effect (7%)
= Small to medium effect (60%)
[ Large to very large effect (33%)

mm No effect (6%)
= Small to medium effect (50%)
[ Large to very large effect (44%)

Figure 3 —.

Difference between NM women and HC user in the perceived effect of hormonal cycles on
mental performance. *Significant difference between NM and HC (p < .05). NM = naturally
menstruating; HC = hormonal contraceptive.
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100+

50— W No effect

Percentage of the participants (%)

Figure 4 —.
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90+ O Large to very large effect

70— B Small to medium effect

Perceived effects across all phases of the hormonal cycle on characteristics associated with

performance.
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Number of symptoms
2.8+2.8

| 1 ol ™
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4
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4-1 days befor the start of the new cycle / late luteal

Symptoms reported for different phases of the menstrual cycle or hormonal contraceptive
cycle, including the mean total number of symptoms reported by each respondent for each
phase (xSD). Phase 1 corresponds with the bleeding/inactive phase, Phase 2 corresponds
with midcycle/late follicular, Phase 3 corresponds with midcycle/early or mid-luteal, and
Phase 4 corresponds with the end of the cycle/luteal phase (4-1 days before the start of new
cycle). NM = naturally menstruating; HC = hormonal contraceptive.
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