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ABSTRACT

Background The assessment of body composition
(BC) in sport raises concern for athlete health,
especially where an overfocus on being lighter or
leaner increases the risk of Relative Energy Deficiency
in Sport (REDs) and disordered eating.

Methods We undertook a critical review of the
effect of BC on performance (29 longitudinal,
prospective or intervention studies) and explored
current practice related to BC considerations via

a follow-up to a 2013 internationally distributed
survey.

Results The review found that a higher level of
body fat was negatively associated with endurance
performance, while a gain in muscle mass resulted
in performance benefits across sports. BC did not
contribute to early talent identification, and no
unique cut-off to signify a performance advantage
for BC was identified. BC appears to be one of

an array of variables impacting performance, and
its influence should not be overstated. The survey
(125 practitioners, 61 sports and 26 countries)
showed subtle changes in BC considerations over
time, such as an increased role for sport dietitian/
nutrition practitioners as BC measurers (2013: 54%,
2022: 78%); less emphasis on reporting of body fat
percentage (2013: 68%, 2022: 46%) and reduced
frequency of BC assessment if =every fourth week
(2013: 18%, 2022: 5%). Respondents remained
concerned about a problematic focus on BC (2013:
69%, 2022: 78%). To address these findings,

we provide detailed recommendations for BC
considerations, including an overview of preferable
BC methodology.

Conclusions The 'best practice’ guidelines stress
the importance of a multidisciplinary athlete health
and performance team, and the treatment of BC
data as confidential medical information. The
guidelines provide a health focus around BC, aiming
to reduce the associated burden of disordered
eating, problematic low energy availability and
REDs.

,' Timothy Ackland
% Judith Haudum,” Lindsay S Macnaughton @,
%9 Gary Slater @,

% Louise M Burke @ ?
6

10

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Itis presumed that body composition (BC)
directly affects sports performance and that
elite athletes should be muscular and lean,
yet a comprehensive review of the literature
examining this assumption has not been done.
= An overemphasis on the importance of BC
for sports performance and frequent BC
assessments may promote body dissatisfaction,
body image disturbance and eating and training
behaviour that results in problematic low
energy availability and symptoms of REDs.

WHAT THIS STUDY ADDS

= This critical literature review has identified that
research on the presumed association between
BC and competitive success is preliminary
and focused primarily on endurance sports.
Increase in muscle mass relate to favourable
performance outcomes across sports more
consistently than low body fat mass.

= The survey finds that practitioners remain
concerned about the impact of the focus
on BC as it may affect athletes’ well-being.
Encouragingly, practices are evolving, with
greater compliance to best practice protocols,
including less frequent assessments.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The introduction of ‘best practice’
recommendations for BC considerations in
sport responds to a much-needed paradigm
shift, that is, an intentional shift away from any
potential harmful practice to a more considered,
interdisciplinary process for BC assessment and
management. The recommendations provide
professional guidelines beyond the process
of assessment alone, inclusive of assessment
justification, consent, method selection, data
capture and interpretation, reporting and
appropriate communication and monitoring.
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INTRODUCTION
In many sports, there is a desire to achieve an ‘ideal’ body
mass (BM) or composition (BC) for competitive success, with
characteristics varying according to the demands of the sport,
and possibly the specific position or role within a sport. Such
evidence is typically based on cross-sectional analysis of hetero-
geneous groups of athletes within a sport and reinforced by
studies of the typical physical characteristics of elite competi-
tors.' Additionally, many sports are considered to be ‘weight
sensitive’,® targeting low BM and leanness to aid performance.
This may maximise effective BM within body weight categories,
increase power to mass ratios, increase work efficiency, enhance
gravitational and rotational movement of the body or obtain a
sport-specific aesthetic.® 71° A strategic, periodised short-term
phase of energy deficit within an annual training programme
with the guidance of an experienced sport dietitian/nutritionist
and/or physiologist and sports medicine physician may be a
necessary stimulus to achieve appropriate reductions in BM/
body fat for peak performance.'' However, the strength of the
association between performance and a specific BC is limited by
the lack of systematic investigation across sports, use of valid and
comparable methodology and standardised test protocols, and
the paucity of longitudinal interventions confirming the impact
of BC manipulation on performance.”®

A focus on the perceived optimal BC of athletes may mislead
athletes, coaches and the athlete’s health and performance team
to overly rely on physical appearance and build as performance
determinants. This may lead to the implementation of inter-
ventions to adjust BM or BC, regardless of the genetic poten-
tial, sex, age, ethnicity, sport and specific position, performance
level, health status and presenting BC of the individual athlete.
Additionally, according to societal ideals of physique perceptions
of athletes, or expectations within the sport (originating from
the coaches, teammates, parents or sport culture), athletes may
experience pressure to attain a certain lean ‘athletic look’.!*™!®
This may be further exacerbated by sporting attire, which may
increase athletes’ awareness of their physique.™ 1" A perceived
pressure by athletes to reduce BM/body fat persistently or without
appropriately considered justification may be associated with
body dissatisfaction and symptoms of disordered eating (DE) and
eating disorders (EDs)!” 2% and is also associated with allega-
tions of physical and psychological abuse.”® The inappropriate
setting of BC goals related to low BM and body fat levels, even in
the absence of psychological distress, can lead to problematic low
energy availability (LEA) exposure and the subsequent develop-
ment of relative energy deficiency in sport (REDs) (see definitions
of LEA and REDs in box 1, cited from Mountjoy et al).** This is
of concern specifically for youth athletes, who are at high risk for
malnutrition, hormonal disturbances, disruption of growth and
development and psychological impairment.* 2 Therefore, there
isaneed to promote safe and evidence-based practices that address
the total BC considerations process, specifically why (rationale)
and when (screened and consented, timing and frequency) it is
appropriate to assess BC, who (health and performance team)
decides and performs the assessment and subsequent follow-up,
how (method and procedure) this is conducted, and to whom
results are communicated. On this basis, a discussion within the
health and performance team may also be warranted to decide
whether any BC manipulation is justified.

Health literacy and potential consequences from an overt
focus on BC

Subelite athletes report coaches and social media as their
most frequent sources for dietary information, with registered

Box 1 Terminology explained

Athlete health and performance team

A multidisciplinary support team, including as a minimum;

a qualified, experienced sports dietitian/nutritionist, sports
physiologist/strength coach, psychologist and sports medicine
physician.

Body composition assessment

Refers to the measurement of body composition and the
associated activities that are required for body composition
measurements to be conducted (also see stage 2—4 in figure 1).

Body composition considerations

An umbrella term that refers to a holistic and collaborative
approach that addresses aspects related to body composition
practices, which is inclusive of various stakeholders including
the athlete, coach, health and performance team, and where
required; administrators within the organisation. Body
composition assessment forms part of body composition
considerations; a dynamic term to highlight that there may be
further considerations to make in the future (also see stage 1-8
in figure 1).

Low energy availability (LEA)

LEA is any mismatch between dietary energy intake and energy
expended in exercise that leaves the body's total energy

needs unmet, i.e., there is inadequate energy to support the
functions required by the body to maintain optimal health and
performance. Low energy availability occurs as a continuum
between scenarios in which effects are benign (adaptable LEA)
and others in which there are substantial and potentially long-
term impairments of health and performance (problematic LEA).

Problematic LEA

Problematic LEA is exposure to LEA that is associated with
greater and potentially persistent disruption of various body
systems, often presenting with signs and/or symptoms and
represents a maladaptive response. The characteristics of
problematic LEA exposure (e.g., duration, magnitude, frequency)
may vary according to the body system and the individual.

They may be further affected by interaction with moderating
factors that can amplify the disruption to health, well-being and
performance.

Relative Energy Deficiency in Sports

A syndrome of impaired physiological and/or psychological
functioning experienced by female and male athletes that is
caused by exposure to problematic (prolonged and/or severe)
LEA. The detrimental outcomes include, but are not limited
to, decreases in energy metabolism, reproductive function,
musculoskeletal health, immunity, glycogen synthesis and
cardiovascular and haematological health, which can all
individually and synergistically lead to impaired well-being,
increased injury risk, and decreased sports performance.

sports dietitian/nutritionists being an unlikely resource for
these athletes.”” Both the scientific literature and media docu-
ment cases of abusive communication by coaches to athletes
regarding BM and BC manipulation.”® 2*7° The unhealthy
culture around BC is compounded among coaches and other
professional members of the sport team by a lack of guidance
around language, inadequate communication skills and a lack of
established protocols on how to safely discuss BM and BC. Faced
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with direct or indirect encouragement by coaches to regulate BM
by extreme methods,” 2* 3 athletes appear to lack knowledge
of healthy BM regulation and the potential adverse effects of
unhealthy methods.”'* Poor knowledge around sport-specific
energy needs and the symptoms and consequences of problem-
atic LEA exists among athletes, coaches and athletes’ health and
performance team, highlighting the need for increased aware-
ness.”” ™ Some educational initiatives have been successful
in increasing knowledge among athletes on causes and conse-
quences of problematic LEA* and improved recognition by
trainers of these issues.*® *' This supports the need for more
comprehensive and diverse coaching education, and specific
inclusion of these themes within sport and exercise studies.
Education must expand the knowledge and skills of coaches
on their role regarding BC considerations, including the ability
to safely integrate physique-related issues into coaching prac-
tice. Furthermore, it is important to establish formal protocols
relating to BC considerations within sport organisations. This
should include continuing education for the athlete health and
performance team (see definition in box 1) and sports adminis-
trators (e.g., athletic directors, team leaders); an activity which
currently does not appear to be routinely implemented.* 3¢ 3740
However, as education may not be enough to motivate necessary
changes in culture, priority and policy, other measures may also
need to be considered, including international changes to rules/
regulations within sport.® *="

Ten years ago, an ad hoc working group appointed by the
International Olympic Committee highlighted the need to
provide guidelines for BC considerations, including assessment
methods, communicating and safety procedures.® The need for
managing data safety was underscored by findings from a survey
on BC assessment practices.*® It is timely to re-evaluate current
practice relating to BC considerations. The aims of this paper
are three-fold: to (1) address current knowledge on the rela-
tionship between BC and performance in athletes of different
ages and sports by conducting a critical review; (2) survey the
evolution of BC considerations in sport internationally over the
last 10 years and (3) provide best practice recommendations for
BC considerations to prevent potential health and performance
consequences of REDs.

METHODS

Critical review on BC and effect on performance

A comprehensive review was conducted in PubMed during
August 2022 and repeated in December 2022, aiming to identify
literature exploring the impact of athletes’ BC on performance
outcomes. For details on the search, see online supplemental
material.¥ Athlete performance level and taxonomy of sport
were characterised according to previous recommendations.’”

Survey on BC practices

To assess current BC practices of practitioners across compet-
itive sports, an electronic questionnaire was developed and
circulated via social media and email lists (see questionnaire in
online supplemental material). The questionnaire was based on a
previous survey published 10 years ago.® *® Relevant results from
the survey are presented in this paper and compared with the
previous survey. For details on methodology and respondents for
this survey, please see online supplemental material.

Equity, diversity and inclusion statement
In each process of this work, equity, diversity and inclusion
have been considered, including composition of the project

group (mixed genders, professions and positions) and analyt-
ical and scientific work and focus. The latter has been attained
by recruiting survey-participants globally and digitally to over-
come geographical distances or participation or access to
specific settings or environments, or by doing a literature search,
including athletes independent of individual identity. Further-
more, findings are presenting according to sex, age, ethnicity,
culture or nations when applicable, and suggested guidelines
take similar considerations when relevant.

RESULTS

Critical review on BC and effect on performance

The 29 studies identified in the comprehensive review (see online
supplemental table 1) included interventional projects (n=12),
longitudinal studies (n=7) and prospective evaluation of vari-
ables that predict performance in a sporting event (n=10). Most
participants were highly trained adult athletes or talented young
athletes (i.e., tier 2-3), primarily from endurance/long distance
(n=14), team (n=35) and combat/weight-making (n=3) sports.
While indices of body fat (ie, body fat mass, body fat percentage
by dual-energy X-ray absorptiometry (DXA), skin fold thickness)
were negatively associated with performance variables like race
time in prolonged endurance events’ '™’ or average speed in some
team sports, training variables (eg, training volume and speed) or
previous performance results achieved were either of equal®®’’
or greater importance’>>* > % to explain upcoming or future
performance outcomes. Conversely, gains in lean mass indices
(range 3.1%-7.4%) favourably influenced endurance sport
performance metrics (eg, increasing peak and/or average power
output in cycling, sprint performance or work economy),”” ¢
and jump skills and performance skills in racquet sports.®® Inter-
ventions to reduce BM in athletes competing in combat/weight-
making sports were more successful in maintaining health and
performance outcomes when rates of loss were slow (<0.8 kg/
week), weight loss period was extended (>4 weeks), total BM
lost was limited (<3%) and the athlete was under the guid-
ance of professional support.®®®® In contrast, a short period for
weight loss and/or a more aggressive weight loss rate resulted
in impaired health and performance.®® ® Furthermore, lean
athletes (eg, <10%body fat) were more likely to experience
adverse health, mood and performance outcomes (eg, loss of
lean BM and related power/strength performance and impaired
mental and cognitive performance).®® ®® 7 From the longitu-
dinal studies assessing talent identification or successful sport
performance development, BC and BM were of relatively minor

importance compared with variables including agility and tech-
nical skills.” 7' 7

Survey on BC practices

The survey was completed online by 125 practitioners working
within competitive sport in 26 countries, with primarily tier
3-5 athletes. The rationale for measuring BC in athletes (n=43
responses) was categorised into four themes: part of the routine
measurement of performance-related variables (44%, n=19);
to monitor the outcome of specific BC manipulations (33%,
n=14); for health monitoring (23%, n=10) and to monitor
growth and development (12%, n=35).

The communication of BC data (n=35 responses) was cate-
gorised in the following ways: the athlete is first in the commu-
nication flow (69%, n=24); the athlete decides on the flow of
information (31%, n=11) or the communication is first directed
to the dietitian/nutritionist/doctor (20%, n=7) or the head of
performance (6%, n=2).
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Changes over the decade

A comparison of key data collected from both the 2013 and 2022
surveys is presented in online supplemental table 2. The results
from 2013 regarding method use are in contrast to 2022 with a
+23% difference use of surface anthropometry (ISAK method),
+11% for DXA and —40% in the proportion of those using
skinfolds to estimate body fat (%). Meanwhile, less than 10% of
respondents used ultrasound, hydrostatic weighing, air displace-
ment plethysmograph or the calculation of body fat (%) from
skinfold measurement in 2022. In both 2013 and 2022, 29% of
respondents reported using BIA. The proportion of some stan-
dardisation strategies differed, including the use of recognised
protocols (+34%), engagement of trained/qualified technicians
(+10%), standardisation of pretesting conditions (+11%) and
quantification of technician reliability (—17%) (online supple-
mental table 2). However, some elements of standardisation
have remained similar particularly equipment calibration/consis-
tency (—2%) and using the same measurer (—7%). Over the last
10 years, sports dietitians/nutritionists have become the most
reported practitioners responsible for measuring BC, with a
reduced frequency of BC assessment. In 2022, presenting abso-
lute body fat (30%) or body fat (%) values (46%) differed to
2013 (55%; 68%), while information on fat free mass became
more commonly reported (34%-49% in 2013; 57% in 2022).
The primary sources of BC assessment request in 2022 were
sports dietitian/nutritionist (74%), the athlete themselves (68%),
coach (57%) and athletic trainer/physiotherapist (45%). This
demonstrates a shift from 2013 when the coach was the most
common initiator of BC assessment. The majority of respon-
dents (78%) identified concerns associated with a focus on BC in
2022, and the proportion of response was similar to data from
2013 (69%) (X*=0.748; p=0.387), demonstrating no change
over the 10-year period. Themes that were identified in the 2013
survey were also consistently mentioned in the 2022 survey
(online supplemental table 2) with three issues highlighted by
>50% of 2022 respondents. There was a difference (+31%) in
the proportion of comments relating to lack of knowledge and
the perception that changes in BM/BC always improves perfor-
mance and an increase (+10%) in those who thought there was
a lack of guidance in goal setting. Conversely, the proportion
of respondents that mentioned DE/EDs, female athlete triad,
body image issues and injuries as an issue differed by —19% and
—15% for those citing BM loss through pathogenic methods and
dehydration.

DISCUSSION

This paper explores issues of BC considerations in sport by:
(1) systematically reviewing the literature related to effects of
BC on the performance of athletes; (2) reviewing the evolu-
tion of BC considerations in sport over the last 10 years and
(3) providing best practice recommendations for BC consid-
erations. Research exploring the association between BC and
sports performance is limited and primarily focused on endur-
ance athletes. While endurance sports performance may be
impacted by BC, both fat mass and lean mass may be important
to consider, still an optimal BC is difficult to define. Further-
more, the individual athlete response to BC manipulations is
likely dependent on presenting physique traits, rate of change
in BC or BM, the specific strategy applied and their personal
psychological makeup. To avoid problematic LEA and REDs,
these findings underline the need to consider the short-term and
long-term health of the athlete rather than any arbitrary, defined
sport-specific BC values. While the survey results point to many

favourable changes in BC considerations, our findings highlight
the need for guiding principle and protocol development for BC
considerations in organised sport. This includes recommenda-
tions on who should be involved in the dialogue relating to BC
considerations, and appropriate processes relating to BC assess-
ment, when justified. This should alleviate the ethical concerns
reported by practitioners in association with athlete well-being
around BC considerations® and supports a need for best prac-
tice recommendations.

There is limited evidence from the available research that
specific BC (eg, a given body fat percentage) is associated with
competitive success. This review underscores the equal or higher
importance of experience in sport (hours of exercise, age, expo-
sure to competition),>>* 377 71 72 noting that such persistence
and specialisation result in the typical BC frequently seen in
the specific sport. Hence, while elite athletes may have more
muscle mass and less body fat than subelite athletes in some
sports,®13* this may simply be a by-product of their persistent
and periodised training.** Additionally, a range of other vari-
ables (eg, VO, __, strength and/or power, peak power output,
speed and agility) played important roles in predicting perfor-
mance success,”’ '+ /278 giving BC a small to moderate effect per
se.>3 34 5638 76 78 "This may be especially true for elite athletes
as they approach morphological optimisation for their sport,
which limits the ability for further change in physique. Inter-
estingly, in highly trained endurance athletes (runners, skiers
and cyclists), performance may benefit from the integration of
strength training and accompanying site-specific muscle hyper-
trophy.®® ©%* Still, while interventions focused on enhancing
strength and muscle hypertrophy may be associated with
favourable performance outcomes in some athletes,®' ¢’ *° these
responses are not uniform across sport. Increased muscle mass
and body mass may be problematic in some situations, including
the effects on initiation of sprint acceleration and on achieving
predefined weight categories.®® *® Regarding reduction of BM,
research indicates that athletes can reach performance opti-
misation without loss of muscle mass when BM reduction is
achieved with professional supervision, and in a periodised and/
or planned manner.'' *® ®® However, an intention to reduce BM
via sustained energy restriction resulting in problematic LEA
and REDs can also impair health® ® ¢ and as such long-term
athlete performance.’” % Unfortunately, practitioners in our
survey reported concern for athletes’ health in response to the
focus on BC. While acknowledging the potential favourable
performance implications of periodically attaining lower body
fat for a specific competition, especially in ‘weight sensitive’ or
weight-class sports,'' an overemphasis on achieving and main-
taining low body fat may increase the risk for DE/EDs and
REDs.® 77 22 Such a biased approach also fails to acknowledge
the important role played by lean mass,>*¢1 63 6478808589 oyepy
in weight sensitive and endurance sports. This confirms a need
for a supervised and individual athlete approach, taking into
consideration desired performance outcomes, individual athlete
nuances (presenting BC and health status, including current
eating behaviour, body acceptance and training) and access to
relevant members of the athlete health and performance team.
Thankfully, the survey results indicate a more holistic approach
to reporting BC data over the past decade, including reporting
both fat and lean mass, and a focus on longitudinal changes in
individual athlete data. However, universal targets or safety
limits for minimum body fat (%) within sport are still used and
fail to consider individual athlete nuances and the differences in
outcomes between BC assessment methods. Instead, best prac-
tice should aim for an evaluation of the individual athlete’s BC
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Table 2 Best practice recommendations for BC considerations; recommendation for each point of the BC assessment/monitoring cycle

Stage of BC considerations process

Best practice recommendations*

1 Preparatory steps for consideration for BC
assessment

2 Document written informed consent

3 Method choice

4 Data collection

5 Data interpretation

» Athletes considered for BC assessment or manipulation are at Tier 3 level and above 18
years of age

» The athlete health and performance team should meet with the athlete, and if agreeable to
the athlete, the coach. They should make an informed decision on the benefits and risks of
BC assessment and/or manipulation.

Non-negotiable risk factors that should determine that BC assessment should not be undertaken

» The athlete does not have appropriate access to an athlete health and performance team

» The athlete is <18 years of age and BC assessment is not indicated for medical purposes or
other exceptional causes

» There are concerns around eating behaviours or physique/body image anxiety. BC
assessment should be considered only for medical purposes

- [f there is no sound rationale for assessment or manipulation of BC:

» No need for BC assessment, unless there is a significant change to training and/or health
status (eg, injury)

» Reinforce nutrition; priority is to support fuelling and recovery, while maintaining health

=> [f there is sound and supported rationale for assessment/manipulation of BC, without

causing harm to athlete:

P Assess the readiness of the athlete (eg, eating behaviour, history of EDs, body image and
physique anxiety)'™

» The process for BC assessment should be clearly outlined to athlete and scheduled with
other relevant assessments

» Education should be delivered to athlete and their support team members on topics such as
BC, nutrition, training, and the interactions among these areas

P The athlete should retain the choice of whether BC assessment is conducted, the decision
should be rechecked regularly, even if medically indicated, and given the option to change
their decision to participate without repercussions at any time

» Explicit consent for BC assessment should be documented prior to BC assessment

» BC assessment should be completed by suitably trained/accredited individuals who have
the required professional skills to navigate psychological sensitivities around BC
» The most appropriate method for BC assessment should be chosen based on technical

(scientific evidence and technological progress, safety, validity, precision, and accuracy of

assessment), practical issues (availability, financial implications, portability, invasiveness,

time effectiveness, method consistency), and the availability of technical expertise to

conduct procedures (see table 1)

— Consideration should also be given whether the method of BC assessment can
accommodate the unique BC characteristics of some athletes (eg, body size, extreme
leanness), the impact of high daily fluxes in body water and muscle solutes on estimates
of BC, and the sensitive nature of assessment (eg, measuring BM blinded)

» The athlete should be educated on the procedures for the selected methods of BC
assessment in advance. This should include the opportunity to ask questions

» A standardised protocol should be followed prior to and during BC assessment to optimise
the reliability and validity of the data. Exact protocols will vary according to the method of
choice and any deviations from the standardised protocol during any assessment should be
duly recorded

» BC assessments should be scheduled to coincide with the capture of relevant health
and performance metrics that will provide insight into the impact of dietary and training
intervention on well-being and performance

» Athletes should be given the option of having a chaperone of their choice present during
the assessment. The coach should not be present unless this is agreeable to the athlete and
serves a valuable purpose

» Measurements should be conducted in a designated space with adequate privacy and
controlled access. This includes data privacy

» The precision error of measurement specific to technician and BC assessment method
should be known. This information should preferably be captured as a between-day
estimate to account for both technical and biological error

» The collection of BC assessment data should be scheduled to allow protocols to be followed
carefully and to allow the athlete to ask questions or discuss concerns

» BC data should be treated as confidential medical data and processed, handled and stored
accordingly

» Unless explicitly specified otherwise, results should not be made available to the athlete at
time of data capture

» Sufficient time should be taken to ensure that data are interpreted accurately, and analysis
is carefully conducted within the athlete health and performance team

» Interpretation of BC data by the athlete health and performance team should integrate
method precision error plus other health and performance parameters. Such interpretation
should be sport-specific and athlete-specific

Continued
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Table 2 Continued

Stage of BC considerations process

Best practice recommendations*

6 Data reporting >

7 Data dissemination and communication >

8 Monitoring >

BC data should be presented in an accessible format that integrates precision error data
alongside previous individual results (where available)
Normative/reference values should not form part of the data report for individual athletes

Athletes should have the right to grant or deny access to their BC data

BC results should be shared directly with the athlete, with consideration of appropriate
timing and language of choice used

Where consent is provided, results should be discussed in a private setting with the athlete
through appropriate member/s of the athlete health and performance team (ie, sport
dietitian/nutritionist or sport scientist preferred)

Discussion and agreement to further action (eg, intervention) should occur between the
athlete and appropriate members of athlete health and performance team

BC data are treated confidentially and stored with same security as electronic medical
records as per local privacy laws

An agreed timeline and frequency of BC monitoring should be determined to align with
agreed intervention

Relevant representatives from the athlete’s health and performance team should support
the athlete and coach to implement an intervention to optimise health and performance
Follow-up assessments should be scheduled, taking into consideration the anticipated
response, plus the precision error of test, and other relevant metrics

The frequency of follow-up measurements should not normally exceed 4-6 times per year
Athlete readiness should be re-assessed (see stage 1) prior to follow-up assessments to
determine if assessments should continue

Any new concerns relating to BC assessment should be discussed with the athlete’s athlete
health and performance team

*All steps to be included in an organisation policy regarding BC assessment/considerations.

BC, body composition; BM, body mass.

in comparison to individual, previous BC data and in association
with performance and health variables in interpreting the impact
of BC change on performance. For most athletes, performance
outcomes are far more dependent on specific training, technique
and cognition, than a specific BC.>? 71 729091

Our survey on current practices relating to BC identified
subtle changes since the 2013 survey. We report a reduction in
the frequency of assessment, less frequent use of the calculation
of body fat (%) from skinfold measurements (—40%), a seem-
ingly greater awareness of best practice protocols and a focus on
dietitians/nutritionists (+24%) and sport scientists/physiologists
(—1%) for data capture. Whether these changes are because of
actual improved management, or a result of recruiting different
respondents to the surveys, is difficult to ascertain. Nevertheless,
the current survey respondents, with the majority working with
tier 4-5 athletes, reported concerns related to the focus on BC
both by athletes and coaches, potentially leading to increased
risk for body dissatisfaction, DE/EDs and problematic LEA and
REDs. Over the last 10 years, problems associated with this
focus on BC remained a consistent concern for practitioners
(2013: —69%, 2022: —78%). All of the problems reported
in 2013 regarding BC assessments were also reported in 2022,
highlighting a lack of sufficient progress in the field. Other
recurring problems included a lack of knowledge; perceptions
that changes in BM/BC always improve performance and lack
of guidance in goal setting for BM/BC within sport. In summary,
practitioners identified a continued need for increased awareness
of how performance and health are affected by BC assessment,
manipulation and overall considerations, and better guidelines
for approaching, conducting and disseminating information on
BC assessment.

Available methods for BC measurements

An array of techniques is available for the assessment of BC, each
with their own assumptions, advantages and limitations. There
is no single, universally accepted gold-standard measure of BC*?

and it is challenging to compare results derived from different
techniques.*® *** It is important that any technique is under-
taken in accordance with a standardised protocol that maximises
the best features of the technique and optimises opportunities
for longitudinal monitoring.*® 7 *2%3®7 To help practitioners
understand the importance of optimal technology for BC assess-
ment, specifically when working with elite athletes, we include
an overview of BC methods that are practical for field and/or
laboratory use (table 1). While ultrasound seems to be rarely
used (see survey results), lacks published reference values and
has limitation in providing a whole-body analysis; the accuracy
of skinfolds remains undetermined. Furthermore, DXA soft
tissue estimates require data interpolation when bone is encoun-
tered within the scan (40%-45% of pixels), which may cause
large errors, especially for lean persons [23]. Still, an advantage
with DXA is the additional information on bone mass. As such,
though more costly and with some interpretation cautions,”® *®
DXA is a recommendable method when conducted according to
best practice,”® and when interpreted in light of the limitations
identified (eg, an indirect measure of muscle mass, calculation
algorithms are unpublished and differ between manufacturers
and the intermachine and intermanufacturer variability).

BC considerations: a whole system approach

Overemphasis on BM and BC and lack of informed consid-
eration given to the performance and health implications of
manipulating BM and/or BC has the potential to result in adverse
outcomes. Indeed, poor administration of BC considerations
and assessment procedures may predispose an athlete to adverse
health and performance outcomes in response to inappro-
priate dietary adjustments. There is also a strong argument for
avoiding BC assessment and manipulation in athletes younger
than 18 years, other than when medically indicated for growth
and development monitoring.”* Exceptional circumstances may
exist where BC assessment may be justified for athletes <18
years. Still, such decision warrants careful consideration and
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If no sound rationale
for the assessment
of BC or if not
appropriate, the
athlete does not

move forward lN FORM ED
in the process. CONSIDERATION
»  TO ASSESSMENT
*«.. & MANIPULATION
e OF BC 1

4
4

1

v

Exit if clinical ED
& referral to expert.

> INTERVENTION 8
*- ADJUSTMENTS &
MONITORING

DATA
DISSEMINATION &

INITIATION FOR
BC ASSESSMENT/
MANIPULATION
> 18 YRS

AT

METHOD
CHOICE

DATA
4 COLLECTION

Other
.-~ parameters

5%
/ DATA
INTERPRETATION

DATA
REPORTING

] G

COMMUNICATION

-y

" -
Practice @

Routine BC assessment for whole athlete group on an
ongoing basis, no consideration given to screening
(DE/ED/body image) or individual needs.

BW scales available in locker rooms.

1,2

Untrained measurer assesses athlete in a space without
privacy, and fails to follow best practice protocols for
appropriate technique, including seeking athlete consent.
Frequent measurements, > 6 times/year.

3,4

BC data shared broadly, without athlete consent,
focusing on indices of body fat, including
non-individualised benchmarks.

BC results go straight to the coach, not the athlete,
with no interpretation of data.

5,6,7

Athlete has no support following 8
dissemination of BC results.

Coach sets the next BC goal and
timeframe for assessment.

@ PARADIGM SHIFT:
Recommended best practice

Athlete health and performance team identify clear rationale for
BC assessment, athlete readiness assessed, including appropriate
screening and informed consent.

Assessment undertaken by trained measurer in an environment offering
privacy for athlete and data.

Assessments typically limited to no more than 4-6 times/year, and always
adhering to best practice.

Individual athlete feedback and careful communication of results scheduled
in confidence with relevant health and performance team member after
collective data interpretation.

Clear communication among the health and performance team members,
integrating the coach, interpreting results in the context of the athlete’s
health & performance state.

Agreed follow up and monitoring, including defined goal, following
appropriate timeframe relative to precision of measurement and
anticipated athlete response.

Athlete health and performance team supports athlete to achieve defined
goal, with regular follow up to monitor impact on health & performance,
which remain the priority.

Figure 1 A paradigm shift for best practice recommendations for body composition assessment and wider consideration. A visual presentation of
the BC assessment and considerations process involving the athlete health and performance team. The model and guidelines represent best practice
recommendations to reduce the risk DE/EDs, problematic LEA and REDs because of an overly BC focus and associated considerations. Practice
examples are based on survey results and practitioner experience. BC, body composition; DE, disordered eating; ED, eating disorder; LEA, low energy
availability; other parameters, relevant health and performance information; REDs, Relative Energy Deficiency in Sport; other parameters, relevant

health and performance test results or information.

consensus among the athletes’ health and performance team
and require guardian consent. Indeed, adolescent athletes should
focus their attention on purposeful training to further develop
physical and skilled performance, complemented by a nutrition
strategy that facilitates a positive relationship with food and
body, supports growth and prioritises optimal fuelling for and
recovery from training.'” Considerations for the negative health
impacts of frequent weight cycling during a sporting career or
postsport life are also typically ignored.''**'? The manipulation

and associated assessment of BC should be underpinned by a
purposeful and considered process involving key members of an
athlete’s health and performance team rather than the result of
a coach’s and/or athlete’s uninformed preferences or desire for
monitoring. The athlete health and performance team must be
multidisciplinary, including a qualified, experienced sports dieti-
tian/nutritionist, sports physiologist/strength coach, psychologist
and sports medicine physician as a minimum. Results from the
survey highlight the potential issues triggered by poor practice
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relating to BC considerations and that these problems continue
to exist 10 years on from the first survey. With a view to mini-
mising the risks and enhancing the benefits of the BC assessment
and associated considerations, table 2 and figure 1 illustrate best
practice protocols that should be followed before and at each
stage of an assessment process. The recommendations result
from a comprehensive evaluation of the survey, the literature
review and the practical experience and scientific merit of the
multidisciplinary group of authors. Overall, a standardised
process needs to be transparently captured in the guiding princi-
ples and protocols of a sporting organisation. Effective commu-
nication is an overarching principle of the process and particular
care should be taken to ensure that there is adequate opportunity
for this to occur.

How to minimise risk for REDs caused by DE and an overfocus
on BC

While athlete education and improved access to accredited health
professionals may reduce the risk of exposure to unintended
LEA,***'*® the link between LEA, body dissatisfaction and the
high risk and frequency of DE and EDs in sport requires further
attention.® ' Indeed, the need for interventions to address
issues identified by practitioners in this investigation was evident
10 years ago.” While stakeholders speak of the importance of
information to prevent unhealthy dieting and idealisation of
physique,® * '"* the effect of such dialectic methods on individ-
uals with symptoms of ED psychopathology is less robust. =17
Promising findings come from interventions aimed at reducing
body dissatisfaction and preventing EDs among adolescent
athletes.'®12% Here, participating in interactive workshops,
which involves either discussions or cognitive dissonance tasks,
has been shown to decrease risk factors for EDs and reduce the
onset of new EDs in young elite female athletes during 1year of
follow-up.'?® Programmes aiming to prevent body dissatisfaction
and EDs must achieve changes in attitudes and behaviour and
increase knowledge (prevention, level 1). Importantly, specific
measures must target how sport is arranged, hence, aim to reach
higher levels within organisation of sport, like the club, national
and international administrations. This includes specific local
culture within a sport (prevention, level 2),"* ' '3 incorpo-
rating coaches’ knowledge on BC and biological development,
general communication style and the specific language used to
discuss BC.** 121 124125 Eyrthermore, national and international
sport federations need assistance to address characteristics of
their sport, including competition regulations, which perpetuate
unhealthy practices around BC considerations (prevention, level
3).° 1 Here, rule changes have been implemented in several
sports, including ski jumping and figure skating,’ and more
recently in beach handball, gymnastics, artistic swimming and
sport climbing, to reduce the risk of developing REDs associated
with participating in such sports.

Limitations

Multiple research studies have examined the correlation between
BC and sport performance at single points in time. By design,
these studies were not included in this critical review. Instead,
we focused on research that examined the impact of BC change
on sport performance over time. This limited the search to a
small number of investigations, primarily on endurance or long-
distance sports. Little is known about the impact of BC change
on performance outcomes in other sports, especially among elite
athletes. Furthermore, few studies provided sufficient detail in
their methodology to critique compliance with best practice

protocols. Failure to comply with such guidance is known to
significantly impact estimates of longitudinal change in BC.”*
Nevertheless, we emphasise the principle that ideal BC is specific
to the individual athlete and sport.® Methodological limitations
of the review are the use of only one database and having only
one author to screen literature, hence increasing the risk of
missing relevant literature. Additionally, due to the limited and
heterogeneous studies identified, no meta-analysis was possible.
A variable and occasionally low number of responses to each
of the questions within the survey also limit the generalisation
of findings. Statistical analyses were performed for comparison
between the 2013 and 2022 surveys, but this was not possible
for all questions, which limits the statistical differences that
can be identified between the surveys. While the survey on BC
considerations was conducted by practitioners, there is a need
to explore athletes’ perceptions and experiences of BC assess-
ment and broader BC consideration issues. Although prelimi-
nary research confirms that issues exist,'*® broader exploration
of such experiences is needed. Additionally, we need to increase
our understanding on coaches’ knowledge of REDs and how
organisations deal with BC-/REDs issues, and the aetiology of
REDs and why individual athletes may be affected or spared.
As such, there is need for controlled interventions aiming to
prevent risk factors for REDs among athletes and coaches and
evaluation of real-life implementations of best practice protocols
of BC assessment to explore the mental and physical effects in
athletes of different sports, including early indices of problem-
atic LEA and REDs.

PRACTICE IMPLICATIONS

While significant progress has been made in the methods of data
capture and frequency of BC assessment, the 2022 survey brings
continued concerns relating to BC practices in sport. A paradigm
shift from current practice is required to enforce awareness,
correct misperceptions and to ensure that BC considerations are
not an antecedent of REDs. Thus, we present a best practice
recommendation to support such a change. Figure 1 points to
this paradigm shift and illustrates how this can be achieved at
different stages of the BC considerations process, by highlighting
best practice recommendations (ie, safety measures, evaluations
and professional involvement). There are often barriers to the
application of best practice, and these must be addressed to
move forward with BC considerations. As supported by the
survey, barriers to implementation include, but are not limited
to, resources (time, appropriate staffing, equipment, knowledge)
and perceptions and influence of others. A system that facilitates
best practice is one that invests time and resources to support
staff, which requests certification and recertification and educa-
tion in appropriate BC assessment (including potential negative
consequences and risk, communication of results and manage-
ment of any proposed subsequent intervention). There are
inherent ongoing challenges associated with BC considerations
that must be carefully navigated. The individualised nature of
BC considerations and its association with performance and
health, and individual responses to interventions and changes
in BC, take time to establish. Because it is impossible to set
universally valid reference values for BC, the complexity of BC
considerations for health and performance increases. Finally, the
perceptions and beliefs of coaches, athletes, medical and support
staff regarding BC and performance make major shifts in prac-
tice a challenge, but this must be addressed to harness the poten-
tial benefits of BC manipulation when justified with low or no
risk. We believe that the proposed best practice guidelines in this
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paper (table 2, figure 1), including the appropriate choice of BC
assessment method where justified (table 1), may shift the risk of
harmful health effects to goal-oriented performance and health
enhancement.

CONCLUSION

This critical review on the relationship between BC and sport
performance found limited evidence for the benefit of any
specific BC, but highlights an advantage of leanness in endurance
sport, muscle mass across most sports and persistent training and
experience for talent development. Concurrently, although our
survey on BC considerations points to some favourable changes
in practices over the past decade, issues remain, like poor stan-
dardisation of methods, comparisons to some arbitrary sport-
specific ideal BC and concern for the well-being of the athletes.
Building on the current findings and practical experience, the
authors suggest in this paper a detailed recommendation for
BC considerations. When deemed appropriate to undertake BC
assessment or manipulation, individual athlete support should
be provided to mitigate health risks. This risk mitigation should
include prescreening by a multidisciplinary athlete health and
performance team. The assessment technique should be chosen
wisely and implemented using appropriate standardisation of
routine for the equipment and assessment protocol. Assessments
exceeding 4-6 times per year are likely unnecessary, and assess-
ment of athletes younger than 18 years of age is not recom-
mended. Because assessment or manipulation of BC may pose a
risk to athlete health and performance, due consideration should
be given to such initiatives before implementation.
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