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ABSTRACT
Objectives To co- construct a sports medicine and 
exercise science research and translational agenda with 
Team USA elite female athletes serving as the experts on 
their health, performance and well- being.
Methods 40 Team USA female athletes across sports 
disciplines participated in an online, anonymous, 
modified Delphi survey by ranking topics on a Likert 
scale (1=’strongly disagree’ and 5=’strongly agree’) and 
providing qualitative justification regarding whether they 
believed having more information and research on each 
topic would support their athletic performance, health 
and well- being. After each Delphi round, quantitative 
rankings of topics and qualitative justifications were 
analysed, informing revisions to the list of topics for 
review in the subsequent round. Researchers provided 
athletes with a detailed report of findings and revisions 
following each round.
Results The final list contained 14 ranked topics. The 
top five were menstrual cycle symptoms (4.58±0.74), 
recovery (4.58±0.59), birth control (4.55±0.89), mental 
health (4.50±0.55) and fueling and the menstrual 
cycle (4.43±0.74). New topics originating from athletes 
included recovery, menstrual cycle symptoms, fueling 
and the menstrual cycle, mental health and sports 
performance, team dynamics, and institutionalised 
sexism.
Conclusion This is the first study to co- construct a 
research and translational agenda with Team USA elite 
female athletes. The list of sports science research topics 
developed by focusing on elite female athletes’ voices 
lays the foundation for future research and provides 
valuable insight into the specific needs of female 
athletes.

BACKGROUND
Despite the increased participation of women and 
girls in sport in the USA, including anticipated 
gender parity in the 2024 Olympic and Paralympic 
Games,1 the inclusion of women and girls in sports 
medicine and exercise science (SMES) research 
remains poor. Of articles published in six leading 
SMES journals from 2014 to 2020, only 6% 
exclusively studied women.2 This lack of research 
hinders the development of evidence- based, effec-
tive strategies to support the health, well- being 
and performance of female athletes to reach their 
full potential. Furthermore, research has identified 
sex- specific differences in injury rates and time lost 
from sports.3–13 For example, previous literature 
has shown that female athletes experience higher 

rates of bone stress injuries3 4 and anterior cruciate 
ligament (ACL) ruptures,5–10 longer duration of 
symptoms after concussion11 12 and a greater risk of 
disordered eating or eating disorders 13 than their 
male counterparts.

Recently, in response to these long- standing 
inequities, SMES researchers have been investi-
gating sports ecosystems with an interdisciplinary, 
gendered lens. Parsons and colleagues14 discussed 
the ‘curious absence of gender as an influencer in 
the dialogue surrounding ACL injuries’ and Thorpe 
et al15 reviewed the interplay of gender, sport and 
health, and opportunities for multidisciplinary 
and intersectional advancements. Furthermore, 
female athletes, including those from USA Wheel-
chair Basketball,16 the National Women’s Soccer 
League,17 18 USA Gymnastics  and USA Track and 
Field,20–22 have raised such issues, highlighting 

WHAT IS ALREADY KNOWN ON THIS TOPIC
⇒ Despite decades of increased female 

participation in sports, there remains a gap in 
sports medicine and exercise science research 
studying female athletes. Additionally, female 
athletes are rarely regarded as experts nor are 
their voices centred when determining research 
agendas intended to elevate female athlete 
performance and well- being.

WHAT THIS STUDY ADDS
⇒ This is the first study to co- construct a research 

and translational agenda with elite female 
athletes. Three rounds of a modified Delphi 
process with US Olympic and Paralympic 
Committee- affiliated female athletes 
produced a research agenda consisting of 
14 diverse topics, including menstrual cycle 
symptoms, recovery, effects of birth control, 
institutionalised sexism and male- dominated 
systems, and mental health.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY
⇒ By focusing on athletes’ perspectives, this 

research contributes valuable and novel insights 
to inform future research questions and studies, 
policy changes and practice improvements that 
address a consensus of athletes’ stated needs 
and knowledge interests, thereby directing 
better health, performance and well- being 
support for female athletes.
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questions and concerns ranging from coach and medical miscon-
duct to the omission of pregnancy clauses in professional
contracts. Female athletes’ voices have reverberated across the 
sports world. Yet, even with the growing body of allegations, 
impactful, lasting change has remained elusive.

 

Objective
Female athletes are rarely centred and regarded as experts when 
determining topics of paramount importance to their perfor-
mance and well- being. Therefore, the overall aim of this study 
was to centre the voices of Team USA elite female athletes and 
co- construct an SMES research and translational agenda. The 
findings could then guide athlete-informed research  and transla-
tional work for scientists, medical providers, elite sports teams, 
governing bodies and educators.

METHODS
Study design: Delphi method
A three- round, internet- based, modified Delphi survey was 
conducted from September 2022 to January 2023 to build 
consensus on a research and translation agenda for Team USA 
elite female athletes. The Delphi method collects and distills 
knowledge from an expert group using rounds of questionnaires 
that include write-in responses to generate consensus about  a 
specific topic.23 The Delphi Method’s key features—anonymity, 
iteration, controlled feedback, and statistical aggregation of 
responses—make it a strong method for developing a research 
agenda and translational practices informed by elite female 
athletes (figure 1).

Participants and recruitment
The primary criterion for Delphi panel participation is expertise 
on the study topic.24–26 Experts were defined as elite athletes 
competing in the women’s division of their sports, >18 years 
old, who had competed as part of Team USA at a sanctioned 
international competition within the previous 5 years with the 
intention to continue competing. We, the research team, worked 
with sports representatives from the Athletes’ Advisory Council 
(AAC) of the US Olympic and Paralympic Committee (USOPC) to 
recruit participants. We asked each representative to contact their 
sports athletes via email and invite them to contact us to express 
their interest in participating. Assuming 15%–20% attrition and 

targeting a sample of 40–45 participants, we invited a purposive 
sample of 50 to participate, representing various team/individual 
sports, summer/winter sports, Olympic/Paralympic sports and 
races/ethnicities. The study protocol was approved by the Insti-
tutional Review Boards at Boston Children’s Hospital (approval 
#IRBP00041163), Stanford University (approval #65626) and 
the University of Washington (approval #STUDY00015242). All 
participants provided informed consent.

Advisory panel
We also convened an advisory panel of experts with significant 
research and application experience involving female athletes.27 
The six- person panel included physicians, dietitians, sports 
psychologists, mental health providers, physical therapists, 
coaches, physiologists, SMES researchers and former athletes. 
To enhance the trustworthiness of qualitative analysis and scien-
tific validity and serve as a check on researcher bias, this group 
provided insights and feedback during initial Delphi topic devel-
opment and during analyses and modifications between Delphi 
rounds.24 28 29

Equity, diversity and inclusion statement
We prioritised recruiting a diverse group of participants from 
different racial and ethnic backgrounds, team and individual 
sports, winter and summer sports and Olympic and Paralympic 
sports. Recruitment efforts aimed to enroll a purposive sample of 
athletes, regarded as experts, representing the above categories 
such that they reflected, as closely as feasible, the currently avail-
able data on the composition of the US Olympic and Paralympic 
teams. The study team worked with the USOPC AAC to recruit 
specific populations in order to develop a sample reflective of the 
Team USA delegation. To support inclusion and limit attrition, 
a $500 e- gift card was provided to participants who completed 
all survey rounds. Furthermore, the study team sent multiple, 
individualised email reminders as well as deadline extensions to 
increase the opportunity to involve as many enrolled participants 
as possible. The lead research team was 100% white, able-bodied  
and female. The advisory panel was 90% female and included 
experts in qualitative and quantitative research; training in 
athletic training, nutrition, psychology, sports medicine, physical 
medicine and rehabilitation and endocrinology and experience 
as athletes and support staff in Olympic and Paralympic sport.

Figure 1 Delphi survey methodology. USOPC, US Olympic and Paralympic Committee.
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Definitions
Our definition of ‘female athlete’ as it pertains to this study’s 
inclusion criteria and how it is referenced throughout this paper 
is anyone competing in the women’s division of their sport. 
Additionally, every time the term ‘female physiology’ or ‘female 
specific’ is used throughout this paper or in reference to the 
study, we are referring to how hormonal fluctuations, anatomy 
or the environment specific to the female athlete impacts the 
body systems.

Data collection and measures: the modified Delphi method
Using a biopsychological framework, we and the advisory panel 
developed an initial list of 17 research topics based on existing 
literature and expert opinion (see online supplemental file A). 
We created all three Delphi surveys using the research electronic 
data capture (REDCap),30 31 a secure, web- based database hosted 
by Boston Children’s Hospital. Before taking the first round of 
the Delphi survey, athletes used REDCap to consent to partic-
ipate and completed a questionnaire to collect data on demo-
graphics and sports history.

For all three Delphi surveys, athletes were asked to indicate, 
using a Likert scale, the extent to which they agreed or disagreed 
with the prompt, ‘Having more research and knowledge about 
this topic is important to my athletic performance, health, and 
overall well-being.’  After rating the topic (1 indicating strongly 
disagree and 5 indicating strongly agree), athletes provided 
written justification for their ratings. In Rounds One and Two, 
athletes provided justifications for their ratings, suggested addi-
tional topics, reported their primary source of information 
about female physiology, health, performance and well-being  
and reported if they believed the information was sufficient and 
accurate.

Incomplete surveys were excluded from analysis and partici-
pants who did not complete a round were not involved in subse-
quent rounds.

Data analysis
The quantitative ratings, qualitative justifications and new topic 
suggestions were analysed concurrently to inform one another, 
build topic consensus, increase mean scores, reduce variability 
and achieve rating stability.24 28 32 33 The final list of topics each 
had participant ratings >4 and an SD ≤1. After each round, 
descriptive statistics, including mean, SD, mode and median, 
were calculated to assess athletes' perceptions of topics. To
further explore variance between participant groups, mean
comparisons were performed across seven pre- established binary 
groups (team/individual sport, summer/winter sport, Olympic/
Paralympic sport, athlete of colour/non- athlete of colour, ever 
pregnant/never pregnant, ever had mental health diagnosis/
never had mental health diagnosis and ever injured/never
injured). Prior to inferential analysis, data were assessed for basic 
assumptions, adherence and outliers (z-scores ex ceeding±3.29), 
although there were none. The non- parametric independent
group Mann- Whitney U test was employed to compare means 
across groups.34 An alpha level of 0.05 was used, and all statis-
tical analyses were conducted using IBM SPSS Statistics software 
(V.27).35

For the qualitative analysis of each round, two members of 
the research team independently coded the justifications using 
thematic analysis26 and then compared results and analytic 
memos. Researchers also coded and thematically grouped partic-
ipants’ suggested new topics.26 These thematic analyses were 
then used to inform (1) revisions (or exclusions) of lower-scoring  

 
 

 

 

topics; (2) revisions of topics for which the mean comparison 
analysis revealed significant between-group differences  and (3) 
new topics for consideration in subsequent rounds. All qualita-
tive data were coded using Nvivo.36

To support the iterative, consensus- building process and 
enhance trustworthiness and credibility foundational to the 
Delphi method, we compiled the quantitative and qualitative 
findings into a comprehensive report with guidance and feed-
back from the advisory panel on topic modification to ensure 
accuracy and serve as a check on researcher bias.26 The report, 
which included statistical analyses and illustrative athlete quotes 
to explain why topics were revised, added or removed, was then 
shared with participants to read prior to the next round.24 28 29 
Athletes then had the opportunity to provide comments on the 
report, which were also thematically analysed. See online supple-
mental file F.

RESULTS
58 athletes expressed interest in participating in the study and 
from this group, 50 participants were invited to the initial survey. 
Eight interested athletes whose sports were already represented 
in the sample were placed on a waitlist; no one was invited 
from the waitlist to participate in the survey due to the high 
response rate in Round One, and these waitlist participants were 
informed when the waitlist closed. 45 participants began the 
study (completing the non- Delphi survey); 43 completed Round 
One, and 40 completed Rounds Two and Three (overall attrition 
of ~7% (3/43)). Among the three participants who were lost to 
attrition, two were Paralympians. Of the 40 participants who 
completed all three rounds, most were white (80%), Olympians 
(82.5%) competing in individual (60%), summer sports (73%) 
and representing 24 unique sports (see table 1). Participants’ 
average age was 29±4 years, with an average of 9±5 years of 
international experience. The majority had never been preg-
nant (85%), had experienced an injury (82.5%) and had never 
received a mental health diagnosis (52.5%).

Round One
In Round One, participants provided ratings and ~23 000 
words of justifications for 17 initial topics. Four of the Round 
One topics had a mean score of ≥4.4/5. The highest rated was 
mental health tools (4.53±0.77). Five topics were rated below 
4, and three of them were subsequently removed: acute and 
systemic illness (3.42±1.03), performance testing (3.47±1.03) 
and environmental variables (3.72±0.93). Athlete comments 
on removed items often reflected either a lack of relevance to 
their sports context or sufficient information about a topic. See 
figure 2.

Two lower-rated topics were  rewritten. Low energy availability 
and relative energy deficiency in sport (REDs) (3.86±0.94) was 
rewritten based on participant feedback suggesting terminology 
confusion. For example, athletes commented that they had never 
heard of REDs or low energy availability, so we changed the 
topic to include a definition of low energy availability. Equipment 
needs (3.79±1.08), although rated 14th of the 17 topics, was 
also rewritten because many new topic suggestions focused on 
equipment needs. Two higher-ranking topics were also rewritten  
based on feedback. For example, birth control ranked fourth 
with a mean score of 4.40±0.85, but new topic suggestions illus-
trated a specific interest in the short-term and  long- term impacts 
of birth control. Six original topics were unchanged for Round 
Two (see online supplemental file A).
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There were significant differences between groups for nine 
topics. For example, periods and menstrual cycle (4.42±1.10) 
had a significant mean difference between individual and team 
sport athletes (4.72±0.74 vs 3.94±1.39, respectively, p=0.024) 
and athletes who never received a mental health diagnosis 
and athletes who had (4.17±1.24 vs. 4.74±0.81, respectively, 
p=0.035). Two of the nine topics were removed because of low 
ratings and justifications suggesting the topics were not a priority 
need, and two topics were rewritten. The topics with persistent 
mean differences between groups across the rounds are discussed 
in detail in the Round Three results (table 3).

Participants suggested 49 new topics, which were coded into 
approximately 25 themes and analysed in conjunction with 
existing topics to identify six novel topics for Round Two. 12 
athletes mentioned the connection between nutrition and the 
menstrual cycle. Nine athletes explicitly expressed interest in 
understanding the impact of male- dominated spaces on women’s 
physical and mental health and performance. Six athletes raised 
questions about how their interpersonal relationships with team-
mates and coaches might relate to their well-being.  All six new 
participant- suggested topics were retained throughout the rest 
of the rounds.

Round Two
In Round Two, participants generated ~36 000 words of 
comments. The aggregate topic ratings improved slightly 
from Round One to Two with an increase in mean score and 
a decrease in SD (see online supplemental files B and C for a 
detailed topic list and analytical overview from Rounds One and 
Two). The newly added topic, fueling and the menstrual cycle, 
achieved the highest rating (4.65±0.57); the rewritten topic, 
birth control, achieved the second highest score (4.63±0.80). 
One more topic was removed for the next round: equipment 
needs (3.88±1.14). Despite being rewritten after a low rating in 
Round One, this topic ranked 19th of 19 topics (see figure 2 for 
illustrative athlete comments).

This round included 33 athlete suggestions. However, instead 
of adding any new topics, we used the feedback to rewrite several 
existing topics as well as combine topics. For example, sugges-
tions from both Rounds One and Two included the importance 
of sleep, which was added to the recovery (4.40±0.66) topic. 
The mean comparison results revealed significant group differ-
ences for six topics. Some topics had significant differences for 
multiple groups. For example, the topic of injury management 
(4.15±0.91) had a significant mean difference between team 
and individual sport athletes (3.60±0.91 vs. 4.50±0.78, respec-
tively, p=0.003) and between Paralympic and Olympic athletes 
(3.00±1.27 vs. 4.36±0.70, respectively, p=0.014). Of the six 
topics with differences, one was removed, three were combined 
with other topics, and one was rewritten.

Round Three
In Round Three, participants rated 14 topics and provided 
~28 000 words of justification. From Round Two to Three, the 
average mean score increased and the average SD decreased. 
The highest- rated topics were recovery and menstrual cycle 
symptoms (4.58±0.59 and 4.58±0.74, respectively). All topics 
were rated over 4; the lowest-rated  topic was strength training 
(4.05±0.84). All topics were subsequently reviewed and revised, 
and none were eliminated. See table 2 for a list of final topics.

The mean comparison results revealed significant differences 
between groups for seven topics. Only three topics retained 
significant differences between groups across multiple rounds 
(see online supplemental file D). In Round One, pregnancy 
and postpartum (4.12±1.20) had a significant mean difference 
between athletes who were ever versus never pregnant (5±0 vs 
3.94±1.24, respectively, p=0.012) and again in Round Three 
(5±0 vs 3.97±1.03, respectively, p=0.007). Athletes who 
ranked pregnancy and postpartum low primarily reported it was 
due to their not intending to become pregnant or return to sport 
postpregnancy. However, some participants noted that while the 
topic may not impact them directly, they understood the value 
for their teammates and other athletes (see figure 2).

In Rounds Two and Three, institutionalised sexism (Round 
Three: 4.13±0.98) had a significant difference between 
Olympic and Paralympic athletes (Round Two: 4.18±0.92 vs 
5±0, respectively, p=0.035; Round Three: 3.97±1.02 vs 5.±0, 
respectively, p=0.012). In Rounds One and Three, summer sport 
athletes rated mental health (Round Three: 4.50±0.55) signifi-
cantly higher than winter sport athletes (Round One: 4.68±0.65 
vs 4.09±0.94, respectively, p=0.039; Round Three: 4.66±vs 
4.10±0.57, respectively, p=0.009; see table 3).

In the final round, participants provided comments about the 
Delphi process. Overall, athletes shared gratitude for their voices 
and female-specific  needs guiding future research. Many shared 
that they are often treated like lesser versions of men and how 

Table 1 Descriptive statistics of participant characteristics

Characteristics n %

Race

  White 32 80.00

  Black or African American 5 12.50

  Asian 1 2.50

  Multiracial 1 2.50

  Prefer not to respond 1 2.50

Ethnicity

  Mexican, Mexican American and Chicano/a/x 2 5.00

  Another Hispanic, Latina/o/x or Spanish origin 1 2.50

  Not of Hispanic, Latina/o/x or Spanish origin 36 90.00

  Prefer not to say 1 2.50

Type of sport

  Individual 24 60.00

  Team 15 37.50

  Prefer not to respond 1 2.50

Season

  Summer 29 72.50

  Winter 10 25.00

  Prefer not to respond 1 2.50

Type of athlete

  Olympian 33 82.50

  Paralympian 6 15.00

  Prefer not to respond 1 2.50

Pregnancy

  Never have been pregnant 34 85.00

  Have been pregnant (given birth/miscarriage) 6 15.00

Injury

  Ever injured 30 75.00

  Never injured 10 25.00

Mental health

  Never received mental health diagnosis 21 52.50

  Ever received mental health diagnosis 19 47.50

Note: N=40 female athletes; race, type of sport and athlete, season, pregnancy, 
injury and mental health are reported in group size (n) and percentage (%). Two 
and three subjects were removed from Delphi Rounds one and two, respectively, 
due to incomplete data.
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this study could help change that by ‘focusing on our experience 
instead of catering to the existing structures.’ Athletes expressed 
appreciation for and interest in learning from other athletes, 
stating that reading the findings after each round broadened 
their understanding of female athlete experiences and needs 
beyond their own. One said, this study ‘reinforces the merits of a 
collaborative approach because of how many valid inputs people 
had that differed vastly from mine. I read the report alongside 
my own answers and saw obvious gaps or points I missed’. They 
also expressed feeling less alone in their concerns. Many were 
intrigued by the group mean differences: ‘I loved reading the two 
reports we received and seeing the response commonalities and 
variations across identified groups. I finished both reports with 
more curiosity and a desire to explore further topics in greater 
detail’. Though most feedback on the process was positive and 
illuminated the benefits of the participant experience, negative 
feedback included comments about redundancy and length.

DISCUSSION
The aim of this study was to co- construct an SMES research 
and translational agenda with Team USA elite female athletes. 
Centering athlete voice in SMES research is a relatively new 
practice but calls for including athletes directly in research and 
policy are increasing.37–39 As female athlete maltreatment is more 
widely acknowledged and protecting the health and well-being of  
athletes becomes an increasing priority,16–22 40–48 it is important 
to understand female athletes’ specific needs from athletes 
themselves.38 A broad range of consensus statements49–59 aim to 
orient the clinical and athlete support communities around the 
interventions, research directions and practical tools necessary 
for athlete health and well-being. However , the athletes’ stated 
needs and interests relative to those interventions and research 

are typically lacking. As such, this study positioned athletes as 
experts on their bodies, experiences and needs to advance SMES 
research and translational agenda tailored to them.

The participants’ novel recommendations led to the creation 
of 6 of the 14 final topics. The original list of SMES topics came 
from a biopsychological framework and did not include topics 
related to the social environment’s impact on athlete health. 
However, athletes expanded the scope of interest by raising 
topics related to their training and competitive environments, as 
well as their interpersonal relationships. The inclusion of these 
topics resonated with the majority of participants (see figure 2 
for an illustrative comment). This aligns with research about 
the effects of elite athletes’ larger social environment on their 
mental and physical well-being 58 and with recent calls to investi-
gate how the social environment may contribute to ACL injuries 
among elite footballers.60 61

Each topic from the final list (see table 2) warrants further 
investigation to understand ways in which researchers and prac-
titioners can enhance knowledge and translation. According to 
the advisory panel, the topics vary as to whether they lack foun-
dational research or whether there is sufficient research but a lack 
of translation of the well- substantiated research into practice. 
Furthermore, the consensus- driven nature of a Delphi doesn’t 
account for individual variations or highly sports- specific needs. 
Thus, some excluded topics may be salient to specific female 
athlete populations. For example, equipment needs ranked 
14/17 in Round One (3.79±1.08) and 19/19 in Round Two 
(3.88±1.14), with significant mean differences between summer 
and winter athletes and team and individual athletes. But those 
who rated it highly did so because the equipment in their sport 
is designed for men’s bodies (see online supplemental file E for 
all removed topics).

Figure 2 Illustrative quotes from athletes justifying topic selection.
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Limitations
Methodologically, the Delphi creates the chance for non- response 
error due to its time commitment,32 62 affecting the response rate. 
In this study, 40 of the initial 43 participants completed all three 
rounds. To minimise attrition, we offered financial compensa-
tion, multiple methods of contact and assistance from the Athlete 
Advisory Council. Two of the three study participants lost to 
attrition were Paralympians, decreasing paralympic representa-
tion by 25% (8–6 total athletes). Additionally, the recruitment 
methods led to some selection bias. Participants were predom-
inantly white (80%), which does not reflect the racial makeup 

of the US elite female athlete population. Approximately 40% 
of USOPC athletes are athletes of colour.63 Furthermore, even 
though the inclusion criteria allowed for transgender and non- 
binary athletes, none identified as such, highlighting another gap 
in our sample. While the sample size is appropriate for a Delphi 
study, the small sample limits transferability and generalisability 
beyond this population. Because of the importance of athlete 
context and experience in a study of this nature, there may be 
limited applicability to athletes outside of the USA. Addition-
ally, the online-only interaction potentially reinforces difficul -
ties in understanding participants’ or the groups’ responses and 

Table 2 Topics and agreement ratings from Round 3

Topic name Topic description
Agreement rating* 
(mean±SD)

Menstrual cycle 
symptoms

How the symptoms before, during and after the bleeding phase of a menstrual cycle impact training and performance. 4.58±0.74

Recovery The impact of female physiology, including menstrual cycle, on the recovery process and the effectiveness of various recovery 
modalities and approaches, including passive recovery and sleep.

4.58±0.59

Birth control The short- term and long- term effects of specific types of birth control options, including different oral hormonal contraceptive 
pills, intrauterine devices, the patch, etc on health, performance and well- being.

4.55±0.89

Mental health Tools, strategies and interventions that support and strengthen mental skills, training and performance for female athletes with 
or without potential mental health diagnoses (eg, anxiety, depression, eating disorder, obsessive compulsive disorder and post- 
traumatic stress disorder).

4.50±0.55

Fueling and the 
menstrual cycle

How best to fuel at different stages of the menstrual cycle to enhance performance, health and well- being. 4.43±0.74

Fueling and hydration Sport- specific fueling, supplementation and hydration strategies (timing, macro/micronutrients) while travelling and during 
different stages of training (in competition, out of competition) and competition (precompetition, during and postcompetition).

4.43±0.67

Physiology and 
performance

Strategies for optimising training and using sports performance testing that incorporates female physiology to attain peak 
physical performance over the course of a season and athletic career.

4.33±0.72

Mental health and sports 
performance

Understanding similarities and differences between sports performance support and mental health support and how, when and 
where to seek care for each.

4.30±0.84

Team dynamics The impact of team dynamics and interpersonal relationships between and among athletes, coaches and support staff on 
performance, physical and mental health and well- being.

4.25±0.86

Low energy availability 
and REDs

The symptoms and potential health and performance consequences of low energy availability, which is when the body does not 
have enough calorie intake to account for exercise and the caloric needs of daily life. (This can be inadvertent from an eating 
disorder or disordered eating, aka REDs or female athlete triad.)

4.15±0.82

Institutionalised sexism The impacts of institutionalised sexism and/or male- dominated coaching and support staff on female athlete mental health and 
performance.

4.13±0.98

Pregnancy and 
postpartum

Training, performance, physical health and mental health considerations during pregnancy and postpartum return to sport. 4.13±1.00

Injury management Effective strategies for female athletes to decrease injury and reinjury risk and safely return to play postinjury (including those 
related to fueling, physical and mental training and rehabilitation).

4.13±0.75

Strength training Female- specific and individualised strength training considerations to optimise performance and reduce injury risk in female 
athletes.

4.05±0.84

*Agreement rating on a Likert scale, with 1 indicating strongly disagree and 5 indicating strongly agree.
REDs, relative energy deficiency in sport.

Table 3 Agreement rating differences between groups that persisted through Delphi rounds

Topic

Round One Round Two Round Three

Mean±SD Sig. Mean±SD Sig. Mean±SD Sig.

Institutionalised sexism

  Olympic athletes NA 4.18±0.92 0.035* 3.97±1.02 0.012*

  Paralympic athletes NA 5.00±0.00 5.00±0.00

Mental health tools

  Summer sport athletes 4.68±0.65 0.039* 4.59±0.73 0.332 4.66±0.48 0.009**

  Winter sport athletes 4.09±0.94 4.30±0.83 4.10±0.57

Pregnancy and postpartum

  Ever been pregnant 5.00±0.00 0.012* 5.00±0.00 0.558 5.00±0.00 0.007**

  Never been pregnant 3.94±1.24 4.18±1.14 3.97±1.03

*p < 0.05 and **p < 0.01.
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collaborative exchange.26 Researchers using Delphi must care-
fully craft each iteration of the survey to scaffold for maximum 
participant understanding, and as with any empirical method, 
researchers must account for how their biases and perspectives 
may influence the question formation and analysis of data.26 33 62 
The advisory panel and the reports to participants served as 
safeguards against researcher bias and provided guidance on 
each iteration of the topics. Lastly, another limitation of the 
current study relates to the statistical methodology employed in 
analysing multiple comparisons across subgroups, which inher-
ently carries the risk of inflating the Type I error rate. We opted 
for methods that balance Type I error control with the ability 
to uncover meaningful insights through the integration of qual-
itative methods. Although this approach does carry a potential 
for Type I error, we believe it is justified given the study’s scope. 
Nonetheless, the findings should be interpreted with an under-
standing of these statistical considerations.

Future directions
This study’s findings provide direction for efforts to improve the 
health and well-being  of Team USA female athletes on a variety 
of fronts, including research, funding, translation, coaching, 
education and clinical care. The final list of topics could help 
shape priorities for the collaborative design, funding and execu-
tion of research in the burgeoning space of female athlete SMES 
research internationally. Noting that the salience of topics shifts 
based on the individual needs of athletes and their contexts, 
practitioners on the front lines with athletes, coaches, trainers, 
dietitians and physicians, can use the list as a starting point 
to educate themselves on topics of interest and guide interac-
tions with athletes in their care. Researchers in other countries 
may also use this methodological approach as a springboard 
to inform the incorporation of female athlete voices into their 
SMES. This research offers an opportunity to consider the ways 
athletes can continue to shape and inform future research ques-
tions and study design.

CONCLUSION
The insights provided by Team USA athletes through the modi-
fied Delphi survey underscore the importance of athlete-centred  
perspectives in SMES research. By incorporating their qualita-
tive feedback, future studies, policy initiatives and education can 
better align with athletes’ needs. The prioritisation of menstrual 
cycle- related topics and the recognition of team dynamics and 
sexism issues in sports underscore the potential for progress 
when athletes are at the forefront of health and performance 
discussions. Ultimately, this research illustrates how athlete voice 
can drive meaningful progress in women’s health and sports 
performance research, translation and policy development.
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