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Abstract

This study aims to determine the effect of an education intervention on female athletes’
menstrual health knowledge, communication, and perceived importance of menstrual cycle
tracking, and whether factors such as age, education level, or hormonal contraceptive use
influence these outcomes. Three athlete cohorts engaged in two workshops and received
targeted handouts. Participants (n = 51) completed surveys before, after, and 3 months
following the intervention, which included a menstrual health knowledge assessment and
a series of ratings to ascertain perceived knowledge; likelihood that they would discuss
menstrual health with teammates, coaches, medical staff, and performance staff; and
perceived importance of menstrual cycle tracking. Bayesian generalised linear mixed
models and Bayesian linear mixed models were used to understand the effect of time
and interactions between time and age, educational level, or hormonal contraceptive
use. Actual and perceived knowledge and likelihood to communicate with teammates
and performance staff appeared to be higher post-intervention and were retained for
at least three months. The importance of menstrual cycle tracking increased from post-
intervention to follow-up, while no change in communication with coaches or medical staff
was observed. There appeared to be some effect of age, education level, and hormonal
contraceptive use on knowledge and communication with medical staff. A menstrual health
education intervention could be a practical and effective strategy to promote menstrual
health literacy and communication in sport settings.

Keywords: health literacy; menstrual cycle; women; menstruation; monitoring

1. Introduction
Menstrual cycle (MC) tracking is a widely discussed practice that aims to take female

athletes’ physiology and experiences into account. There are many examples of high-profile
athletes and sport organisations engaging in menstrual cycle tracking [1–3], but it does
not appear to be widely implemented [4]. Social and context-specific barriers, such as
stigma and a lack of understanding or value placed on menstrual health (MH), and athletes’
perception of practitioners’ competence, can influence the uptake of MC tracking [5]. Hence,
the common recommendation in the literature is to provide education and promote open
communication when implementing MC tracking in applied settings [6–8]. Education
may encourage tracking by rationalising its use and conveying important information on
how tracking data will be used, helping to promote buy-in and facilitate the informed
consent process [9], and can provide athletes with the knowledge to proactively manage
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their health and performance [10,11]. Similarly, open communication during MC tracking
implementation enables athletes and practitioners to collaborate and comfortably share
personal or general information relating to an athlete’s menstrual health [12].

Previous research demonstrates athletes generally have poor MH literacy, which
has also led to recommendations for more MH education strategies to be introduced in
sport settings [13–16]. Most articles examining the effect of female-specific education
interventions with athletes tend to focus on knowledge of the female athlete triad (FT) or
relative energy deficiency in sport (REDs) [17–20], which are only some topics relevant to
MH for athletes. To date, there are few studies on interventions that address knowledge
of other or broader MH topics [15,16]; however, they do support the usefulness of simple
interventions. A single online education session within elite basketball [15] as well as a
series of educational videos or online pamphlets for high school athletes [16] both appear to
improve MH knowledge. These results are promising and justify the application of similar
strategies in other sport settings.

Given the growing interest in MC tracking and calls for concurrent education to be
implemented, there is a need to confirm whether educational interventions can assist in
promoting buy-in for tracking and proactive management of MH. This study seeks to
fill a gap in the literature, where there is a lack of studies that examine the link between
MH education and related communication and applied practices (such as MC tracking)
and to observe knowledge retention following an education intervention. Therefore, the
primary aim of this study is to determine what effect an education intervention has on
female athletes’ MH knowledge, their likelihood of communicating with others in the
sporting environment about menstrual-related topics, and their perceived importance of
MC tracking immediately and three months post-intervention. A secondary aim is to
examine whether factors such as age, education level, or HC use influence these outcomes.
It was hypothesised that there would be a difference in all MH knowledge-related outcomes,
perceived importance of MC tracking, and likelihood to communicate with coaches and
medical staff between pre- and post-intervention, but not from post to follow-up.

2. Materials and Methods
A multi-cohort intervention study was conducted to assess MH knowledge, communi-

cation, and perceived importance of MC tracking before, after, and three months following
a brief education intervention, consisting of two face-to-face workshops (Figure 1) and the
provision of take-home resources.

The study was piloted with a professional Australian Football team (Tier 3 [21]), with
updates made to information depth, language use, and survey questions. This study
received ethical approval from the institutional ethics committee (HEC23438).

2.1. Participants

The research team contacted coaches and practitioners working with female athletes
and distributed study information via LinkedIn to recruit study cohorts. An eligible
cohort was any group of female athletes based in Victoria, Australia, that trained and/or
competed together (i.e., team or training squad), with no inclusion criteria based on sport
or competitive level. Coaches or practitioners who expressed interest coordinated with
researchers to schedule face-to-face workshops and forward the study information to their
athletes, who could opt-in to attend the workshops and complete the relevant surveys.
Implied consent was obtained by adult participants (i.e., over the age of 18) through
their completion of the online surveys, while participants aged 15 to 18 were required to
provide their parent/guardian’s written consent prior to undertaking the first survey and
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participating in the education workshops. The competitive level of the cohort was classified
using McKay and colleagues’ [21] framework.

Figure 1. Schematic of study design for the multi-cohort menstrual health education intervention,
including the content and activities included in each workshop of the intervention.

2.2. Intervention

Athletes from each cohort attended two 45 min workshops delivered in person by the
lead researcher, held between two and four weeks apart to accommodate training schedules.
The workshops focussed on health (session 1) and performance (session 2) and included a
presentation-style delivery of information and peer engagement through group discussions
and interactive activities, as summarised in Figure 1. Additional resources were provided,
including handouts summarising types of menstrual dysfunction and an overview of REDs,
and laminated posters displaying a flow chart for determining whether an athlete should
seek medical support for possible menstrual dysfunction, intended to be displayed within
their training environment, such as the changerooms or bathrooms.

2.3. Outcomes

Online surveys were housed on QuestionPro [22] and completed at three timepoints:
immediately prior to the first workshop, immediately following the second workshop, and
three months following the second workshop (Figure 1). At each timepoint, participants
completed a MH knowledge assessment consisting of seven true or false questions, eight
multiple-choice questions, and two short-answer questions relating to MCs, menstrual
dysfunction, and HCs. A combination of questions from assessments from Larsen and
colleagues, who assessed MH knowledge in female athletes [16], and elite basketballers
and their support staff [15], were selected, with the wording of questions and responses
replicated exactly. Additional questions were included following discussion with the
authors of an ongoing project validating a MH assessment tool (now published [23]). A MH
knowledge score between 0 and 1 was calculated based on the sum of correct responses
(i.e., 1 point per true/false and multiple choice question, 1 point per correct response
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to the short answer question, which each had two correct responses) and divided by 19
(i.e., the maximum possible number of points). The sum of unanswered or “I am not sure”
responses divided by 19 created the uncertainty score. At each timepoint, participants
used a 10-point Likert scale to rate their perceived MH knowledge, likelihood of discussing
MCs, menstrual dysfunction and/or HCs with teammates, coaches, medical staff, and
performance staff, and importance of MC tracking. Perceived importance of tracking
served as a proxy for buy-in to tracking, as engagement in tracking was not a criterion for
inclusion and no information regarding consistency of tracking was collected. Demographic
information such as age, gender, HC status, and highest level of education attained were
also collected during the first survey. The survey questions and responses are provided in
the Supplementary Material.

2.4. Statistical Analysis

All survey responses were exported from QuestionPro and compiled into a master
spreadsheet in Microsoft Excel (Version 2511, 2025) in a long data format. The responses
from athletes that did not attend the initial workshop, provided responses at the pre-
intervention timepoint, or completed at least two of the three surveys were excluded. The
data were imported to JASP (version 0.19.3.0, 2025), where all statistical analyses were
performed. Demographic characteristics are presented as frequencies and percentages for
categorical data (i.e., HC use, highest level of education attained) and means and standard
deviations for continuous data (i.e., age).

For the primary aim, Bayesian generalised linear mixed models with a beta distribution
were produced to understand changes in knowledge and uncertainty scores between
timepoints. Knowledge and uncertainty scores were calculated as a proportion of correct
or blank/’I am not sure’ responses respectively, based on a possible total of seventeen.
To understand changes in ratings of perceived knowledge, importance of tracking, and
likelihood to communicate over time, Bayesian linear mixed models were used. All models
included the timepoint as a fixed effect and participant as a random intercept. For the
secondary aim, differences in all outcomes of interest were then evaluated in relation to the
participants’ age (centred around the mean), education level (completed further education
following high school or not), and HC use (yes or no). Each of these factors was included in
a Bayesian generalised linear mixed model or Bayesian linear mixed model, with participant
as a random intercept. Two-way interactions for Timepoint*Age, Timepoint*Education
level, and Timepoint*HC use were investigated. Three-way interactions were not analysed
due to sample size constraints. Given age was the only continuous factor considered
in these two-way interactions, flexplots were visually inspected and where a non-linear
relationship between age and an outcome was observed, a squared centred age variable
(age2) was included in the model. All models applied four Markov Chain Monte Carlo
chains of 4000 iterations, following a 2000 iteration warm-up, using a No-U-Turn Sampler
(adapt_delta = 0.98) and a maximum tree depth of 15. An R-hat less than 1.01 and an
effective sample size greater than 1000 had to be met to confirm convergence and stability
of the model. Median posterior estimates and the 95% credible intervals were initially
checked to identify a meaningful change over time or influence of age, education, or HC
use, and are presented in the results tables. Pairwise contrasts of the estimated marginal
means were then specified to identify where credible differences occurred and reported
within the results text. Where the pairwise contrasts of the estimated marginal means
identify a credible change that the posterior estimates do not, these are still included in
the results. In these instances, the posterior median and the 95% highest posterior density
(HPD) credible intervals are presented within the results text.
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3. Results
Three unique cohorts were involved in this study: (1) a multisport group of grade

11 and 12 students at a selective sports high school (Tier 2–3); (2) a women’s soccer team
competing in a national competition (Tier 3); and (3) a senior Australian Football (AF)
team competing at a local level (Tier 2). The workshops were held at different points in
each group’s competition calendar—during school term for the Sport School students who
were all at differing points, pre-season for the Tier 3 Soccer team, and in-season for the
Tier 2 AF team. The workshops were held at the cohort’s main training facilities, either
in lieu of training during the school day, or before or following a field training session.
Initially, sixty-eight athletes expressed an interest in participating in this study. Following
the removal of those who did not complete the pre-workshop survey and either the post or
follow-up survey, the responses of 51 athletes were analysed. The retention of participants
was highest in the Selective Sports High School (82%), with retention across all cohorts
>60% (Tier 3 Soccer team, 79%; Tier 2 AF team, 61%). The demographic information of the
included participants is presented in Table 1.

Table 1. Demographic information of participants, presented as frequency (percentage) or
mean ± standard deviation.

Overall
(n = 51)

High School
(n = 18)

Tier 3 Team
(n = 19)

Tier 2 Team
(n = 14)

Age 23.40 ± 7.15 17.19 ± 0.51 23.09 ± 4.15 31.35 ± 7.05

HC Use
Yes 22 (43.14) 2 (11.11) 9 (47.37) 11 (78.57)
No 29 (56.86) 16 (88.89) 10 (52.63) 3 (21.43)

Edu Level
Grade 10 21 (41.18) 18 (100.00) 3 (15.79) -
Grade 12 10 (19.61) - 10 (52.63) -
Diploma 5 (9.80) - 2 (10.53) 3 (21.43)

Bachelor’s 8 (15.69) - 2 (10.53) 6 (42.86)
Honour’s/Master’s 7 (13.73) - 2 (10.53) 5 (35.71)

Abbreviations: Edu level = highest level of education attained; HC = hormonal contraceptive.

3.1. Effect of the Intervention on Knowledge, Communication, and Importance of Tracking

Overall, the education programme seemed to improve participants’ MH knowledge
and uncertainty scores, perceived knowledge, importance of tracking, and likelihood
to communicate with teammates and performance staff (Table 2). On average, partici-
pants provided three more correct responses, attempted to answer one more question
(rather than leaving it blank or selecting ‘I am not sure’), and rated their perceived
knowledge one point higher following the intervention. These improvements were re-
tained at follow-up with no credible changes observed between the post-intervention and
three-month timepoints.

In terms of communication, participants reported being more likely to discuss
menstrual-related topics with teammates and performance staff. These changes in commu-
nication were retained three months following the intervention (i.e., no credible change
from post-intervention). While there appeared to be a small increase in participants’ likeli-
hood to communicate with medical staff post-intervention, there were no credible changes
in communication ratings with medical staff or coaches at any timepoint. There was no
change in the rated importance of MC tracking from pre- to post-intervention. However,
there was a credible difference from post-intervention to follow-up, in which perceived
importance of MC tracking increased at the three-month timepoint.
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Table 2. Menstrual health assessment scores and ratings across the three timepoints. Presented as the
Estimated Marginal Means [posterior median and 95% highest posterior density intervals] for each
timepoint and the posterior estimates and 95% CIs to understand the effect of timepoint on results.

Outcome
Pre-

Intervention
Post-

Intervention
Follow-Up

Effect of Timepoint

Est SE 95% CI

MH Assessment
(0–1)

Knowledge 0.46
[0.40, 0.52]

0.64
[0.58, 0.70]

0.58
[0.51, 0.64] −0.500 0.121 [−0.739,

−0.259]

Uncertainty 0.28
[0.23, 0.34]

0.20
[0.15, 0.26]

0.18
[0.13, 0.24] 0.422 0.141 [0.142, 0.694]

Ratings (1–10)

Perceived knowledge 4.40
[3.92, 4.90]

5.70
[5.16, 6.22]

5.90
[5.38, 6.40] −1.148 0.169 [−1.482,

−0.817]
Importance of

tracking
8.03

[7.59, 8.49]
8.09

[7.58, 8.62]
8.94

[8.44, 9.44] 0.598 0.226 [0.166, 1.049]

Communication w/

Teammates 5.87
[5.25, 6.47]

7.01
[6.30, 7.71]

7.23
[6.52, 7.87] −1.018 0.273 [−1.555,

−0.480]

Coaches 4.31
[3.45, 5.09]

4.24
[3.34, 5.18]

4.62
[3.80, 5.39] −0.094 0.376 [−0.814, 0.665]

Medical Staff 7.45
[6.87, 8.02]

7.94
[7.32, 8.58]

7.87
[7.27, 8.40] −0.374 0.207 [−0.781, 0.039]

Performance Staff 5.29
[4.43, 6.12]

6.81
[5.84, 7.70]

6.45
[5.63, 7.29] −1.095 0.347 [−1.775,

−0.399]

Abbreviations: Est = estimate; MH = menstrual health; SE = standard error; w/ = with. Note: Results for MH
assessment scores presented in proportions and bold indicates a credible effect.

3.2. Influence of Age, Hormonal Contraceptive Use, and Education Level

Age, HC use, and educational level may influence the differences observed in some
outcomes between timepoints (Table 3). An interaction effect for timepoint and age was
observed on knowledge scores, where it appears that from the post to follow-up timepoints,
younger participants’ number of correct responses increased, while older participants
demonstrated a small decrease in correct responses. Age may also influence participants’
perceived communication preferences, with older participants increasing their likelihood
to communicate with medical staff than younger participants at follow-up compared to
post-intervention (median difference = 8.08, 95% HPD [6.88, 9.23]).

Table 3. The interaction effect of timepoint and hormonal contraceptive use, education level, and age
on menstrual health assessment scores and ratings. Presented the posterior estimates and 95% CIs to
understand the interactions between timepoint and other factors on results.

Outcome
Timepoint × HC Use Timepoint × Education Timepoint × Age

Est SE 95% CI Est SE 95% CI Est SE 95% CI

MH Assessment
(0–1)

Knowledge −0.379 0.167 [−0.706, −0.058] −0.202 0.175 [−0.545, 0.137] −0.004 0.002 [−0.007,
−0.0002]

Uncertainty −0.252 0.208 [−0.15, 0.663] 0.013 0.209 [−0.395, 0.431] 0.001 0.002 [−0.002, 0.005]

Ratings (1–10)
Perceived

knowledge −0.073 0.243 [−0.548, 0.417] −0.268 0.250 [−0.761, 0.229] −0.012 0.024 [−0.059, 0.035]

Importance of
tracking 0.143 0.288 [−0.409, 0.700] −0.079 0.283 [−0.641, 0.471] −0.003 0.002 [−0.008, 0.001]

Communication
w/
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Table 3. Cont.

Outcome
Timepoint × HC Use Timepoint × Education Timepoint × Age

Est SE 95% CI Est SE 95% CI Est SE 95% CI

Teammates −0.169 0.397 [−0.953, 0.619] −0.479 0.397 [−1.246, 0.300] −0.005 0.003 [−0.011, 0.001]
Coaches −0.458 0.53 [−01.504, 0.57] −0.131 0.552 [−1.188, 0.983] −0.003 0.004 [−0.010, 0.004]

Medical Staff 0.522 † 0.28 [−0.043, 1.055] −0.660
† 0.306 [−1.244, −0.053] −0.001 0.002 † [−0.005, 0.003]

Performance Staff 0.047 0.511 [−0.994, 1.053] 0.101 0.525 [−0.947, 1.153] 0.032 0.061 [−0.087, 0.149]

Abbreviations: Est = estimate; MH = menstrual health; SE = standard error; w/ = with. Note: Results for MH
assessment scores presented in proportions and bold indicates credible effect (based on posterior estimates).
† indicates where the posterior estimates do not identify a credible change but the pairwise contrasts of the
estimated marginal means do (these results are reported in-text where applicable).

An interaction effect of timepoint and HC use was also observed for several outcomes.
HC users showed smaller improvements in the number of correct responses to the MH
knowledge assessment than non-HC users between pre-intervention and follow-up. HC
users also demonstrated a greater increase in reported likelihood to communicate with
medical staff than non-HC users from pre to follow-up (median difference = 1.31, 95% HPD
[0.24, 2.37]).

Education level appears to mediate the effect of time, with participants who have
attained a diploma or higher showing larger increases in the likelihood to communicate
with medical staff from post-intervention to follow-up, compared to participants who
have only finished Grade 10 or Grade 12 (median difference = 1.33, 95% HPD [0.14, 2.51]).
Finally, there was no credible influence of age, education level, or HC use on the effect of
the intervention on participants’ ratings of the importance of MC tracking.

4. Discussion
An education programme consisting of two 45 min workshops and targeted handouts

appears to be an effective way to improve athletes’ MH knowledge and increase their
likelihood of discussing MH with teammates and performance staff. The findings of the
current study also suggest changes are retained for three months following the intervention,
with age, education level, and HC use appearing to impact results to some degree. There
was, however, no change in the likelihood to communicate with coaches or medical staff
following the intervention observed. A novel aspect of this study was the investigation of
athletes’ perceptions of MC tracking, with results showing there may be a delayed increase
in the rated importance of MC tracking following the intervention.

The average pre-intervention knowledge score of 46% in this study is similar or slightly
better than previously observed athlete groups that have assessed MH knowledge [13–15].
Using a similar assessment tool, elite basketballers (Tier 4) [15] and professional soccer
players (Tier 3) [13] report knowledge scores of ~40%, while Australian athletes at Tier 3
and above [14] and developmental athletes within professional soccer [13] have reported
knowledge scores of 35% and 28% respectively. Earlier MH knowledge assessments from
2020, with lower scores of 35% [13], may suggest a growing awareness of MH in Australian
athletes over the last 5 years. This could, in part, be attributed to greater recognition from
practitioners that MH is an important aspect of athletes’ health and wellbeing [24] and more
conversations of female athlete health and performance being undertaken, with prominent
athletes publicly sharing their experiences with MH-related challenges [25]. The relatively
low scores in developmental athletes could be the result of their generally younger age
and presumably less personal experience or contact with relevant health services and
information, which has been seen in soccer athletes [13].

Overall, the average improvement in knowledge over time (pre- to post-intervention)
in our study (+18%) was smaller than that observed by Larsen and colleagues [15] (+35%),
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whose study was an intervention using a single online education session. The smaller
improvements observed in our study could be attributed to the design of the intervention,
with two workshops being delivered two to four weeks apart, meaning participants needed
to retain information presented in the first workshop before completing the knowledge
assessment following the second workshop. In addition to an objective knowledge assess-
ment, the present study recorded athletes’ perceived level of knowledge, which appeared
to improve following the intervention. Perceived knowledge has been recorded in studies
with adolescent and collegiate athletes [26–28], similarly showing improvements following
face-to-face presentations and discussion sessions. This suggests education may improve
athletes’ perceptions of their knowledge (and potentially their confidence). Athletes’ per-
ception and confidence in their knowledge, not just an actual change in knowledge, could
impact behaviour similarly. This is an important consideration for future research that
examines the effect of MH education interventions on outcomes beyond MH knowledge,
such as communication behaviour. The improved perception of knowledge is likely re-
flected in the finding that the measure of uncertainty decreased following the intervention,
as participants attempted more questions (i.e., rather than leaving it blank).

One of the strengths and novel aspects of the present study is the inclusion of
a follow-up assessment. Follow-up assessments are rarely used in existing research
on MH education interventions for athletes, except for studies focused solely on FT
knowledge [18,20]. However, these only compared outcomes from pre to follow-up,
not post to follow-up, meaning retention following the education could not be assessed
properly [18,20]. A three-month follow-up period was chosen to capture medium-term
retention while minimising participant drop-out due to changes in teams or organisational
structures that may occur over longer periods of time [29]. An important finding was
that actual and perceived knowledge and likelihood to communicate with teammates and
performance staff were retained for at least 3 months. To understand decays in knowledge,
future research could adopt greater follow-up periods to examine longer-term retention
of knowledge and changes in communication behaviour. Practically, refreshers or subse-
quent sessions could be implemented after three months or subsequent training cycles
to ensure athletes remain knowledgeable enough to proactively manage their health and
performance; however, this is yet to be explored in MH education research to date.

Observing athletes’ self-reported likelihood to discuss MH with others in the sport-
ing environment, our study shows the likelihood to communicate with teammates and
performance staff improved following education but remained unchanged for coaches
and medical staff. Athletes in the present study were already highly likely to discuss MH
with medical staff pre-intervention; hence, there was little room for change to be observed.
Improved likelihood to discuss MH with teammates but not coaches following an edu-
cation intervention has also been observed in adolescent endurance athletes [26]. The
lack of change in likelihood to communicate with coaches likely points to specific barriers
limiting this communication pathway, which cannot be addressed via athlete education
alone. The barriers reported in previous research include athletes’ perceptions of their
coach’s knowledge or comfort level [30] or trust that coaches will be considerate and em-
pathetic in these discussions [5]. The low preference for athletes to discuss their MH with
coaches suggests that a coach’s role could instead focus more on creating supportive and
safe environments for athletes. This would include developing processes and structures
that ensure athletes have access to appropriately skilled (e.g., physician, dietitian; either
as part of their organisation or on a referral basis) as well as culturally safe individuals
(e.g., specific to religion or gender) to talk to. Inclusion of coaches in MH education might
improve athletes’ perceptions of the coach’s knowledge to address this potential commu-
nication barrier. Furthermore, the use of peer-led education interventions or inclusion of

https://doi.org/10.3390/sports14070266

https://doi.org/10.3390/sports14070266


Sports 2026, 14, 266 9 of 13

peer-support strategies should be considered in sport settings where there may be barriers
to communication between athletes and practitioners. Future research comparing the
impact of peer-, coach/practitioner- and ‘expert’-led education interventions would also be
warranted, given participants in our study demonstrated a greater likelihood of discussing
MH with teammates than with coaches or performance staff. This is also warranted as
the present study utilised an ‘expert’-led intervention and it is possible communication
behaviours are affected by who delivers the education. Comparisons of the effectiveness of
education interventions utilising different modes of delivery (e.g., online vs. face-to-face)
would also be valuable.

The present study observed that MH knowledge and the efficacy of education inter-
ventions may be influenced by HC use and age but not by education level. HC users could
presumably have greater knowledge than non-HC users, as observed in the present study
and previous cross-sectional research assessing athletes’ MH knowledge [13,14,31], due
to potentially having more contact with the health system to receive a HC prescription.
Pre-intervention, MH assessment outcomes did not appear to differ based on age, agreeing
with the finding that age was not a significant factor influencing knowledge scores of
national and international level (Tier 3) Australian athletes [14]. However, younger athletes
in the present study appeared to retain information from the intervention better than older
athletes over the three-month follow-up period. Our findings do not suggest education
level influences MH knowledge, contradicting previous cross-sectional research reporting
that athletes who have completed a higher level of education achieve greater knowledge
scores [13,14]. This disparate finding may be due to the make-up of our participant group,
where the small sample size limits the interpretability of the findings. Alternatively, as the
awareness of MH for athletes improves, the role of sport organisations to deliver this infor-
mation to their athletes, regardless of age, may reduce the importance of an individual’s
education level. Future studies should aim to recruit larger samples and conduct more
nuanced modelling to confirm these findings.

Despite our results showing no overall effect of time on communication with medical
staff, older athletes were more likely than younger athletes to discuss MH with medical
staff following the intervention. Whilst previous research has not necessarily distinguished
the type of practitioner, there is evidence to suggest that older athletes are more comfortable
discussing MH with coaches [32]. Based on the present and existing research, older athletes
may be more receptive to education, leading to them having larger increases in their
likelihood to discuss MH with medical staff post-intervention. Our findings also indicate
that HC use and education level may influence the impact of MH-specific education on
the likelihood to communicate with medical staff. Potentially, the experiences gained
via interactions with medical professionals in the process of initiating or changing HC
use could make athletes in the present study more receptive to messaging around the
importance of help-seeking and communication. In addition to education level, greater
increases in likelihood to discuss MH with medical staff could also be associated with age,
whereby older participants are more likely to have achieved an education level greater
than high school. With greater recognition and recent efforts to promote education in
women’s sport, future research should also consider the influence of previous exposure to
sport-specific MH education or years of experience at a particular competitive level, as this
was not collected in the present study. Additionally, with multiple factors potentially at
play (i.e., age, HC use, education level), larger-scale research should investigate their role
and interactions between these factors.

Finally, our study demonstrates that athletes generally perceived MC tracking to be
more important three months following the end of the intervention, with no apparent
influence of age, education level, or HC use. The education intervention may have initiated
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further personal exploration of the topic or allowed time for athletes to experience MC
tracking, such that their perceived importance of the topic increased. This could suggest that
deliberate education may positively influence athletes’ buy-in to MC tracking. However,
this study is limited as perceived importance is only assumed to relate to buy-in, meaning
it is too early for such conclusions to be made. Where education is utilised as a means
of promoting athlete buy-in to monitoring practices in high-performance sport settings,
given there is a delayed effect, the timing of such education should be considered. Further
research on the applicability of education for this purpose is warranted based on this
finding and should also consider exploring specific MC tracking behaviour, and not just
their perceived importance of tracking.

4.1. Limitations

The conclusions of the present study are limited by a generally small sample size,
particularly when interpreting the interaction effects of age, HC use, and education level.
To better understand the effects of MH education interventions, future research should
focus on recruiting larger sample sizes and more diverse cohorts. Wide-ranging recruitment
strategies and the inclusion of cohorts from various locations (e.g., states, countries) and
sport types could improve the size and diversity of the sample. Aesthetic sports, para-
sports, endurance sports, and training squads of individual athletes from sports such as
track and field and swimming were not represented in this study. Another limitation of
this study is the lack of a control group, which could be utilised to understand whether the
face-to-face, interactive nature of the workshop provided in the present study is similarly
effective as a basic online or flyer-based intervention. The education intervention and
follow-up periods for each cohort occurred at different points within the sporting season,
potentially influencing the knowledge improvements and retention (i.e., it is plausible that
athletes could be more motivated and less fatigued early in pre-season compared to during
their competitive season, improving their ability to absorb new information). While it
may be considered a strength to still observe the study findings irrespective of timing, to
potentially maximise the impact of education workshops, consideration of when these are
implemented within the competitive season should be investigated or controlled for in
future research.

4.2. Practical Applications

A brief education programme could be a practical and effective strategy to promote
MH literacy and athletes’ perceived importance of MC tracking, and potentially improve
communication in sport settings. However, the improvements in communication appear
to be limited to discussing MH with teammates or performance staff. Practically, a brief
interactive education programme could be utilised in amateur to elite sport settings to
ensure athletes are aware of the role of MH in overall health and performance. Given
athletes seem to be more likely to discuss MH with their teammates and performance
staff following education, influential athletes in the training environment could be well-
positioned to reinforce the key messages of MH education. Additionally, with education
potentially acting as a catalyst for athletes to start MH-related discussions, practitioners
could benefit from education in anticipation of athletes initiating conversations. At this
stage, with only a small evidence base, practitioners should focus on introducing education
for all athletes, rather than tailoring education to athlete characteristics such as HC use
or education level, especially given the inconsistent impact on some, but not all, aspects
(e.g., communication versus knowledge).
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5. Conclusions
This cohort study shows encouraging preliminary results regarding the use of MH

education interventions in sport settings. A brief education programme consisting of two
face-to-face workshops appears to improve athletes’ knowledge of MH-related topics and
increase their perceived level of knowledge. Furthermore, athletes report greater perceived
importance of MC tracking and being more likely to discuss MH with their teammates and
performance staff, but not medical staff and coaches, following this education. Further re-
search is required to confirm these findings and understand the impact of similar education
interventions on communication behaviours and engagement in MC tracking.
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