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Objective

• In 2014 Costello et al.1 published a sentinel paper spotlighting the large disparity of female 

versus male representation within sports science and sports medicine (SSSM) research

• From January 2011 through August of 2013 the authors evaluated 1,382 articles 

• This included 6,076,580 participants showing a 39% female representation

• Highlighted a longstanding disparity in female representation within the SSSM sector  

• Other studies have shown similar results 2

• We aimed to revisit this a decade later to assess improvements to participant 

representation within the field



Methods: Paper Selection

Journals Investigated

• Medicine and Science in Sports and 

Exercise (MSSE); British Journal of Sports 

Medicine (BJSM); American Journal of 

Sports Medicine (AJSM) 

Inclusion Criteria

• All original research and epidemiological 

studies with live human participants

• Published between January 2021 - August 

2023

Exclusion Criteria

• Editorials, special communications, 

methodological advances, reviews, meta-

analyses, letters to the editor, animal 

studies, cadaver studies, other in vitro 

laboratory research

• Studies that did not report their study 

population by sex or did not report 

participation in number of people. 



Methods: Data Extraction

Included studies were assessed for:

• Total number of participants 

• Number of male and female participants

Inclusion of menstrual status in study design

• Following the audit protocol by Smith et al.1 and the current opinion by Elliott-Sale et al.3

• This utilized a tiered ranking system to assess studies based on both;

a. The classification of female participants according to menstrual status (menstrual cycle, 

hormonal contraceptives, menstrual irregularities, mixed menstrual status, unclassified)

b. The standardization of methodical control relating to ovarian hormonal profiles (Gold, 

Silver, Bronze, Ungraded, and Unclassified).



Key Findings

• 1,441 studies included with 40,504,351 total participants

• 17,648,509 (43.95%) Female participants 

• 22,504,351 (56.05%) Male participants

• Female-only and male-only studies included 7.15% and 18.60% of all studies, respectively

• Mean percent female of investigated study populations

was 40.22%



Key Findings

• MSSE had the greatest 

female population of 

56.19% of total 

• Mean percent female 

was consistent across 

the three journals 

ranging from 39.92% -

40.44% 



Key Findings

Comparison to January 2011 – August 2013: Female Representation

• Costello et al. reported 39% of total participants between 2011-2013* were female. We found 

this increased to 44% between 2021-2023*.1

• With the removal of two large epidemiologic studies (34 million participants) the 

representation of females increased even further to 53% 

• The mean proportion of female participants per study is a more standardized measure of 

comparison. Our analysis of 2021-2023* showed this mean ranged from 39.92% to 40.44% 

between journals. In comparison, from 2011-2013*, these same journal’s mean proportion of 

female participants per study ranged from 35% to 37%.1



Key Findings

Comparison to January 2011 – August 2013: Study cohort

• Female-only cohorts remained relatively stable 

• Male-only cohorts decreased in use

• Mixed-sex cohorts increased in use



Key Findings

Menstrual Status Inclusion

• Only 66 (5.6%) studies included 

menstrual status in their study design 

• 14 studies ranked in the highest 

quality classification tiers 

• 8 silver studies, 6 gold studies

• MSSE published the most papers that 

took menstrual status into 

consideration
Figure 1. Tiering results for populations of natural menstrual cycle (MC), 
use of hormonal contraceptives (HC), and menstrual irregularities (MI)



Conclusions

The present study revealed an increase in female participation within SSSM research over the 

past decade from 39% to nearly 44%. While the overall number of female participants has risen 

in recent years, there remains a significant disparity in female representation compared to male 

participants as seen in the average percent female within cohorts of 40% and female-only 

studies make up 7% of studies, compared to male-only studies making up 19%. 

The inclusion of menstrual status in study designs continues to be limited, with few studies 

considering this crucial variable. The higher inclusion observed in MSSE, suggest a growing 

awareness of the impact of hormonal fluctuations on research outcomes in exercise science. 



Significance and Future

While this study may be the first to show improvement, it still highlights the need for continued 

efforts to address female disparities in sports medicine research and emphasizes the 

importance of incorporating menstrual status in study designs to better inform care for female 

athletes.

Additionally, the Smith et al. protocol outlined means for assessing athletic caliber and research 

theme with regards to use of health, performance or indirect association outcomes which should 

be considered in future research.
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