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Cis-gender women

Females as an adjective

Women as a noun
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Practice




HURDLES TO OVERCOME

Data are scarce

Data are low to moderate quality

No consensus on methodological approaches
Shortage of specialist knowledge

Reluctance to consider female-specific issues
Ignorance of female-specific issues




What we don't know

QUANTITY AND QUALITY



Cowley, E. S., Olenick, A. A., McNulty, K. L., & Ross, E. Z.
(2021). “Invisible Sportswomen”: The Sex Data Gap in Sport
and Exercise Science Research, Women in Sport and Physical
Activity Journal (published online ahead of print 2021).

“About 5,261 publications and 12,511,386 participants were
included in the analyses. Sixty-three percentage of publications
included both males and females, 31% included males only, and
6% included females only (p <.0001). When analysing
participants included in all journals, a total of 8,253,236 (66%)
were male and 4,254,445 (34%) were female (p <.0001).
Females remain significantly underrepresented within sport
and exercise science research.”




Menstrual cycle

8% high quali
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Abstract

Background Concentrations of endogenous sex hormones fluctuate across the menstrual cycle (MC), which could have
implications for exercise performance in women. At present, data are conflicting, with no consensus on whether exercise
performance is affected by MC phase.

Objective To determine the effects of the MC on exercise performance and provide evidence-based, practical, performance
recommendations to eumenorrheic women.

Methods This review followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines. Four databases were searched for published experimental studies that investigated the effects of the MC on exercise
performance, which included at least one outcome measure taken in two or more defined MC phases. All data were meta-
analysed using multilevel models grounded in Bayesian principles. The initial meta-analysis pooled pairwise effect sizes
comparing exercise performance during the early follicular phase with all other phases (late follicular, ovulation, early
luteal, mid-luteal and late luteal) amalgamated. A more comprehensive analysis was then conducted, comparing exercise
performance between all phases with direct and indirect pairwise effect sizes through a network meta-analysis. Results from
the network meta-analysis were summarised by calculating the Surface Under the Cumulative Ranking curve (SUCRA).
Study quality was assessed using a modified Downs and Black checklist and a strategy based on the recommendations of the
Grading of Recommendations Assessment Development and Evaluation (GRADE) working group.

Results Of the 78 included studies, data from 51 studies were eligible for inclusion in the initial pairwise meta-analysis.
The three-level hierarchical model indicated a trivial effect for both endurance- and strength-based outcomes, with reduced
exercise performance observed in the early follicular phase of the MC. based on the median pooled effect size (ES, s=—0.06
[95% credible interval (Crl): — 0.16 to 0.04]). Seventy-three studies had enough data to be included in the network meta-
analysis. The largest effect was identified between the early follicular and the late follicular phases of the MC (ES;s=-0.14
[95% Crl: — 0.26 to — 0.03]). The lowest SUCRA value, which represents the likelihood that exercise performance is poor,
or among the poorest, relative to other MC phases, was obtained for the early follicular phase (30%), with values for all other
phases ranging between 53 and 55%. The quality of evidence for this review was classified as “low” (42%).

Conclusion The results from this systematic review and meta-analysis indicate that exercise performance might be trivially
reduced during the early follicular phase of the MC, compared to all other phases. Due to the trivial effect size, the large
between-study variation and the number of poor-quality studies included in this review, general guidelines on exercise per-
formance across the MC cannot be formed; rather, it is recommended that a personalised approach should be taken based
on each individual’s response to exercise performance across the MC.
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Abstract

Background Oral contraceptive pills (OCPs) are double agents, which downregulate endogenous concentrations of oestradiol
and progesterone whilst simultaneously providing daily supplementation of exogenous oestrogen and progestin during the
OCP-taking days. This altered hormonal milieu differs significantly from that of eumenorrheic women and might impact
exercise performance, due to changes in ovarian hormone-mediated physiological processes.

Objective To explore the effects of OCPs on exercise performance in women and to provide evidence-based performance
recommendations to users.

Methods This review complied with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines.
A between-group analysis was performed, wherein performance of OCP users was compared with naturally menstruating
women, and a within-group analysis was conducted, wherein performance during OCP consumption was compared with
OCP withdrawal. For the between-group analysis, women were phase matched in two ways: (1) OCP withdrawal versus the
carly follicular phase of the menstrual cycle and (2) OCP consumption versus all phases of the menstrual cycle except for
the early follicular phase. Study quality was assessed using a modified Downs and Black Checklist and a strategy based on
the recommendations of the Grading of Recommendations Assessment Development and Evaluation working group. All
meta-analyses were conducted within a Bayesian framework to facilitate probabilistic interpretations.

Results 42 studies and 590 participants were included. Most studies (83%) were graded as moderate, low or very low quality,
with 17% achieving high quality. For the between-group meta-analysis comparing OCP users with naturally menstruating
women, posterior estimates of the pooled effect were used to calculate the probability of at least a small effect (d>0.2).
Across the two between-group comparison methods, the probability of a small effect on performance favouring habitual
OCP users was effectually zero (p <0.001). In contrast, the probability of a small effect on performance favouring naturally
menstruating women was moderate under comparison method (1) (d>0.2: p=0.40) and small under comparison method (2)
(d2>0.2: p=0.19). Relatively large between-study variance was identified for both between-group comparisons (7,5=0.16
[95% credible interval (Crl) 0.01-0.44] and 7, s=0.22 [95% Crl 0.06-0.45]). For the within-group analysis comparing OCP
consumption with withdrawal, posterior estimates of the pooled effect size identified almost zero probability of a small effect
on performance in either direction (d>0.2; p <0.001).

Conclusions OCP use might result in slightly inferior exercise performance on average when compared to naturally menstru-
ating women, although any group-level effect is most likely to be trivial. Practically, as effects tended to be trivial and vari-
able across studies, the current evidence does not warrant general guidance on OCP use compared with non-use. Therefore,
when exercise performance is a priority, an individualised approach might be more appropriate. The analysis also indicated
that exercise performance was consistent across the OCP cycle.
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What we should know

OVARIAN HORMONAL PROFILES



Phase 1

Chronobiology



21

| pill-free [placebo) days

Pill-taking days

Pharmacology



200 ‘20 0 e EVG e
< wo _,_E,"c 18 E100 —e—LH L
5!‘0[-0—906 L8 iuo- ——Pai T
!uo,. P Cae0 b
Suos w:‘g ém- :

t\oo F0s g¥O.
P Y ) 2 %»-
gw L) d“-
».' 4 ; T

b 2 2

Qetvvevyw evvevevvvveeve O

1 387 9NV TTOI DY
AN Cycle day

1387 0NN

Cycle day

N T N e L

Owvulatory LPD

Gynecology

200 20 200y =BG Fs]
! " :5“6 T m]. —o—% "
i 100 PG 1 %0 | e e

: 180 T - 101 "
é‘”‘ |2§ 3 uoi llg

100- L 10 5 2004 T Nt
{ 0. . g 7 o s
; - .o & w| ¢
; o -4 d L 3 4

20 2 & ® 2

() vvvver O o o
1357 ANIIMNITHNDBITINIIBYIRNN 1357 9NMNMMITHNDBITTINBMBES
AMA Cyde day AN Cyclo day

Owulatory Anovulatory
0001 e=r0 T 8091 om0 P
T V04 M He 1004 3 L1
%m-"‘m ‘e 160 - L6
L 1401 2T 180 - T
"éum 12 gm- -ng
¥ . (3 L & 100 -.og
4 '8 8 @ % '8 o

e w0 ‘e

| ® ‘4

20 ‘2

o L]

138 7 9NV TN 135 7 PNV YT DBY

Anovulatory



What we know [today]

PERFORMANCE
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Menstrual cycle

The quality of evidence for this review was 8% high;
24% moderate; 42% low and 26% very low.

In women, exercise performance might be reduced
by a trivial amount during the early follicular phase
of the menstrual cycle when compared with other
phases. However, large between-study variance
was identifed, indicating that research design,
participant characteristics and choice of outcome
measure might infuence any group-level effect.

Practically, the current evidence does not warrant

general guidance on modulating exercise across the

menstrual cycle. As such, we recommend that a
personalised approach should be taken based on
each individual’s response to exercise performance
across the menstrual cycle.
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or very low quality, with 17% achieving high
quality.

Exercise performance appeared relatively

consistent across the OCP cycle, suggesting that
diferent guidance is not warranted for OCP-
taking days versus non-OCP taking days.

When compared with a natural menstrual cycle, oral

e e contraceptive pill (OCP) use might result in slightly

inferior exercise performance, although any group

level efect is most likely to be trivial, and as such
from a practical perspective, the current evidence

i e does not warrant general guidance on OCP use
' compared with non-use.
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The Effects of Oral Contraceptives on Exercise Performance in Women: A
Systematic Review and Meta-analysis
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What should/can we do next?

RESEARCH



DEFINE POPULATION
CONFIRM POPULATION

ADAPT METHODOLOGY

Elliott-Sale KJ, Minahan CL, de Jonge XAKJ,
Ackerman KE, Sipila S, Constantini NW, Lebrun CM,
Hackney AC. Methodological Considerations for
Studies in Sport and Exercise Science with Women as
Participants: A Working Guide for Standards of
Practice for Research on Women. Sports Med. 2021

May;51(5):843-861.



So much more

Hagstrom AD, Yuwono N, Warton K, Ford CE. Sex Bias in
Cohorts Included in Sports Medicine Research. Sports Med.
2021 Aug;51(8):1799-1804.

Title and abstract reporting; clearly
identify your cohort

A priori justification of single sex
cohorts

Clear reporting of sex disaggregated
data

Perceived novelty

Quotas

Recruitment strategies

Sex differences is not the only pathway




What should/can we do now?

PRACTICE



The BASES Expert Statement on
Conducting and Implementing Female Athlete-

Based Research
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Bringing together research and practice

A cultural shift away from period-based silencing to
unrestricted, irreproachable conversations about MCs;

To exercise caution when interpreting published data;

MC tracking of characteristics/symptoms and performance
measures;

Informed hormonal contraceptive choices.
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TALK TO ME!

Twitter @ElliottSale
K.Elliott-Sale@MMU.ac.uk
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