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Abstract
Coaches are important figures of influence with potential to create environments that influence athlete health and perform-

ance outcomes. Ideally, coaches provide supportive environments that lead to performance optimisation and long-term

health. Coaches who employ language and behaviours that overemphasise body composition and/or provide misinformed

nutrition advice may predispose athletes to low energy availability (LEA) and the associated health consequences. Having a

clear understanding of current knowledge, attitudes and beliefs of coaches with regard to LEA is required to guide future

coach education/support initiatives to optimise athlete health and performance. Thus, the aim of this investigation was to

systematically review published literature regarding coach knowledge, attitudes/beliefs and behaviours of LEA.

Data from 20 eligible studies was extracted into predetermined categories according to coach ‘knowledge‘; ‘attitudes/
beliefs’; and ‘behaviours’ regarding LEA/Relative Energy Deficiency in Sport/Female Athlete Triad and/or eating disorders

and/or disordered eating. Any single study could provide outcomes to inform one or multiple of these categories. The

majority of results were drawn from studies conducted prior to LEA being defined as a concern for athlete health,

which limited our understanding of the contemporary knowledge, attitudes/eliefs and behaviours of coaches on this import-

ant issue. That said, indications of gaps in coach knowledge and the employment of inappropriate attitudes/beliefs and beha-

viours regarding issues associated with LEA were evident. An opportunity exists for key stakeholders to develop

comprehensive coach education frameworks, which equip coaches with the adequate capability, opportunity and motivation

to support athlete health and avoid the consequences of LEA.
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Introduction
In individuals with high energy expenditures (e.g. competi-
tive athletes, dancers, recreational athletes), low energy
availability (LEA) occurs when energy intake (EI) is insuf-
ficient to meet biological requirements.1 LEA is the under-
pinning factor that leads to the Female Athlete Triad (FAT)
and Relative Energy Deficiency in Sport (RED-S),1,2 two
concepts defining the health implications of prolonged
periods or repeated acute bouts of insufficient EI.1,2 LEA
has been extensively reported and described in female ath-
letes as part of the FAT, specifically in relation to impacts
on bone health and menstrual function.2–4 In 2014, the
International Olympic Committee published an updated
consensus statement recognizing that LEA affects (1)
cohorts other than elite/competitive female athletes (e.g.
males and recreational athletes) and (2) these individuals
were at risk of potential health and performance implications

that go beyond those previously described in the FAT.1

Accordingly, the new term RED-S was adopted, encompass-
ing the full scope of symptomology.1,3,5,6

The causes of LEA are manifold6,7 and can be influenced
by socio-cultural, demographic, environmental, biological,
psychological, and behavioural factors.7–9 LEA may
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develop unintentionally through poor knowledge/aware-
ness of required EI’s and/or due to reduced opportunities
for food consumption around training/exercise.7,10

Additionally, an increase in training may result in appetite
suppression and challenges in consuming sufficient cal-
ories.7,10,11 In contrast, disordered eating and/or eating dis-
orders (DE/ED’s), underpinned by a psychopathology can
either precede or be the result of LEA.8,11 Athletes are
identified to be at an increased risk of developing an
eating pathology, which can be influenced by pressures
relating to body weight, shape, size and/or appearance as
they attempt to achieve the sport-specific and/or society
body ideals perpetuated by media, social media, teammates,
parents and/or coaches.12,13 Furthermore, some intrinsic
characteristics of successful athletic performance are
similar to factors predisposing individuals to DE/ED risk
(e.g. perfectionistic, competitive, and high levels of
motivation).11,14

Despite the increased recognition of the health implica-
tions associated with LEA, many athletes and coaches
remain unaware of this concept and/or the associated conse-
quences.15–17 Coaches have continuous engagement with
athletes, hence can play a purposeful role to mitigate
risks, detect and support the management of LEA and asso-
ciated health complications.11,17–19 Ideally, coaches should
provide supportive environments, encouraging exercise and
eating behaviours that lead to performance optimisation and
long-term health.11,13,19,20 However, some coaches have
been identified to prioritise ‘high performance’ at the cost
of long-term health and wellbeing of their athletes.17,18,21,22

Furthermore, research suggests that while a proportion of
coaches collaborate with other health-care practitioners to
support athlete health, others fail to appreciate the import-
ance of certain factors (e.g. adequate fuelling for athletes)
to mitigate the risks of LEA.7,13,22 Importantly, coaches
who employ language and behaviours that overemphasise
body composition and/or provide misinformed nutrition
advice may predispose athletes to significant harm.7,8,22,23

Given the potential deleterious implications LEA can
have on an athlete’s health and performance,1,8 sporting
organisations are starting to acknowledge the importance
of providing a nurturing environment to ensure the long-
term health of athletes participating in their sport.19,24 To
assist sporting organisations in achieving these goals, it is
important that figures of authority and influence (e.g.
coaches) are appropriately educated and supported.18,19

Since coaches play an important role in an athlete’s per-
formance trajectory, it is crucial there is a clear understand-
ing of their current knowledge regarding LEA. To date this
has not been consolidated in a review of existing evidence.

The aim of this review is to summarise published litera-
ture regarding coach knowledge, attitudes/beliefs and beha-
viours towards LEA in athletes. This information will
inform future coach education/support initiatives to opti-
mise athlete health and performance.

Methods

Literature search and review structure
This review was conducted following the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines.25 While a systematic review was the initial inten-
tion of the study, following article capture it became apparent
that study designs and outcomes were too heterogeneous to
consolidate using this approach. As such the results and dis-
cussion have been presented in the form of a narrative
review.

Data sourcing and search strategy
Four electronic databases were used to ensure all relevant
studies were sourced. Databases included PubMed
(MEDLINE), Scopus, SPORTDiscus via EBSCO and Web
of Science. The following filters were applied: Humans;
English. Two separate searches were undertaken. The first
search focused on LEA, RED-S and FAT and included the
terms ‘coach*’ AND ‘low energy availability’ OR ‘female
athlete triad’ OR ‘relative energy deficiency in sport’ OR
‘RED-S’ OR ‘LEA’. To ensure all LEA associated informa-
tion was captured, the second search focused on DE/ED’S
and included the terms ‘coach*’ AND ‘eating disorders’
OR ‘disordered eating’. The star symbol (*) was used to
capture derivatives (by suffixation) of the search terms (e.g.
coaches). Reference lists of key studies were searched manu-
ally to retrieve any further relevant literature that had not been
identified from the initial search strategy. The final database
search was carried out in September 2021. No year restric-
tions were applied.

Study eligibility and selection
Studies had to meet the following inclusion criteria: (i)
manuscripts written in English; (ii) original quantitative
or qualitative research articles; (iii) coach knowledge,
attitudes/beliefs and/or behaviours of LEA/RED-S/FAT
or ED’s/DE were assessed. Exclusion criteria included:
(i) review articles or those not considered original
research; (ii) unpublished papers; (iii) abstracts only
papers/conference proceedings; (iv) reports.

Identified literature was initially screened by title and
abstract to determine relevance of the subject matter.
Remaining studies underwent full text screening by one
researcher (JH) to assess potential suitability. For ambiguous
cases, two further independent researchers (BD & CI) con-
firmed inclusion or exclusion of studies. A PRISMA flow
diagram of the review process is presented in Figure 1.
Forty-three papers were excluded following full text review.
For full details of reasons for exclusion, see Supplemental
Tables S1 (LEA/FAT/RED-S) and S2 (ED’s/DE).
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Data synthesis
Data from the 20 eligible studies was extracted into predeter-
mined categories according to coach ‘knowledge’; ‘attitudes/
beliefs’; and ‘behaviours’ regarding LEA/ RED-S/FAT and/
or ED’s/DE. Any single study could provide outcomes to
inform one or multiple of these categories. Eligible studies
were also considered based on their publication date, location,
and the athletic pursuit. Table 1 presents the number of
included studies relating to LEA/FAT/RED-S and ED/DE,
which contribute data to coach knowledge, attitudes/beliefs
and/or behaviours.

Results
Ten studies explored coach knowledge, attitudes/beliefs,
and behaviours in the context of the FAT.17,21,26–33 A

further 10 studies explored coach knowledge, attitudes,
beliefs and/or behaviours of ED/DE.34–43 To date only
one study considered LEA in the context of the RED-S
model.33 A chronological timeline of the 20 included inves-
tigations is presented in Figure 2. Most investigations were
undertaken in the USA (n= 14) with the remaining in
Europe (n=4), Canada (n= 1) and Singapore (n=1).
Coaches sampled in the investigations included those from
‘multi-sport’ settings, gymnastics, cross-country running, ath-
letics, dance, tennis and aesthetic/weight class activities.
Coaching experience ranged from 4 months to 45 years and
in those studies where information on the age of coaches
was available, this ranged from 24 to 69 years. Summary of
knowledge, attitudes/beliefs and behaviours relating to LEA
extracted from studies specific to the FAT/RED-S and ED/
DE are reported in Tables 2 and 3, respectively.

Figure 1. PRISMA flowchart of the review process for coach knowledge, attitudes/beliefs and behaviours on LEA/RED-S/FATor ED/DE.
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Coach knowledge relating to LEA
extracted from studies specific to FAT/
RED-S and ED/DE
Considerable heterogeneity exists in methodological
approaches employed to assess coach knowledge.
Typically, coach knowledge was assessed through ques-
tionnaires using a mixture of categorical and open-ended
responses and involved between 8 and 37 items. Five of
the FAT studies reported that >80% of participating
coaches were unable to identify all components of the
model,17,21,27,28,32 or recognise common signs and symp-
toms.28,32 Other studies suggest a greater proportion (43–
73%) coaches working in settings with more elite athletes
(e.g. Division 1) were able to identify all components of
the FAT.26,30,31 To date only one study has explored
coaches’ knowledge (in collegiate cross-country
coaches) of LEA in the context of RED-S (incorporated
in a FAT study).33 This study employed a small number
of questions (n= 2 specific to FAT, n= 3 specific to
RED-S) with results indicating average scores of >65%
for knowledge of both FAT and RED-S.33

Five of the ten studies explored coach knowledge of ED/
DE. Four of these adopted the same assessment tool (or a
modified version) developed by Turk et al.,34 which
assessed five areas; (1) aetiology; (2) identifying signs

and symptoms; (3) risk factors; (4) prevention and educa-
tion; (5) management and treatment.34,35,38,43 Scores
for each domain ranged from 72% to 80% for aetiology;
60% to 87% for identifying signs and symptoms; 72% to
92% for risk factors; 64% to 81% prevention; and 64% to
77% for management and treatment.

The remaining study consisted of an educational inter-
vention, incorporating educational workshops, seminars
and self-study tasks related to nutrition, weight regulation
and ED aiming to enhance coach knowledge and manage-
ment of ED in high school athletes. Results demonstrated
an improvement in knowledge with index scores increasing
from 21.7 to 35 (possible total score of 55) among coaches
in the intervention group.41

Coach knowledge of menstrual function
Six studies investigated elements of coach knowledge
regarding menstrual function.21,26,27,29,32,36 Coaches under-
standing of menstrual irregularities being a warning sign of
LEA; hence the risk posed to athlete health, appears to be
highly variable (2826–74%21). Three studies questioned
coaches on associations between menstrual function and
bone health (e.g. stress fractures, osteoporosis).21,26,32

Coaches’ knowledge of this appears to be dependent on
their level/experience, with greater knowledge observed
in studies conducted with Division 1 coaches (69%)26

than those investigating high school coaches (2021–31%32).

Coach attitudes/beliefs and behaviours
relating to LEA extracted from studies
specific to the FAT/RED-S and ED/DE
Thirteen studies assessed coach attitudes, beliefs and/or
behaviours.17,21,26–29,32,36,37,39,40,42,43 The majority adopted
quantitative assessment tools (n = 11),17,21,26–29,32,36,37,42,43

while two employed a qualitative approach.39,40 Three
themes were identified including, menstrual function,

Table 1. Number of studies contributing to each pre-determined

category according to coach knowledge, attitudes/beliefs and

behaviours.

Knowledge

Attitudes/

Beliefs Behaviours

LEA (FAT/RED-S) (n
= 10)

10 6 7

ED/DE (n= 10) 7 5 6

Note: Studies could contribute information/data to multiple categories.

LEA: low energy availability; FAT: female athlete triad; RED-S: relative

energy deficiency in sport; ED/DE: eating disorders and/or disordered

eating.

Figure 2. Chronological timeline of studies investigating coach knowledge, attitudes/beliefs and behaviours on LEA/RED-S/FAT or

ED/DE, and their country of origin.
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physique/weight management practices and the coach–
athlete relationship.

Attitudes/beliefs and behaviours towards
menstrual function
Coaches’ attitudes/beliefs towards menstrual function are
variable. Six studies reported that >50% of coaches had
some awareness that menstrual dysfunction/amenorrhea
is an undesirable consequence of engaging in high
volume/intensity training.17,21,26,29,32,36 Despite this, a
considerable proportion of coaches (19–42%) expressed
little concern towards the associated health implications
that may occur because of menstrual irregularities and/or
amenorrhea.21,26,30,32,33,36,40

Coaches’ engagement in conversations related to men-
strual function also varies.17,21,26,27,32,42 One study
reported that <20% of coaches discuss issues relating to
menstrual function with their athletes.27 Other studies
identified that a greater proportion of coaches (42–72%)
expressed feeling confident and comfortable discussing
these issues,17,21,26,32,42 with this more apparent among
female (34–72%) compared to male (20–42%)
coaches.17,32

Attitudes/beliefs and behaviours towards
physique and weight management
Six studies described coach attitudes/beliefs and behaviours
towards physique and/or weight management prac-
tices.17,26,28,29,37,40 Even at the elite level (e.g. National/
Division 1), coaches demonstrated highly variable (36–
82%) behaviours in relation to weighing and/or monitoring
body composition of athletes.26,37,40 Furthermore, some
inconsistencies were identified between the behaviours
that coaches employ themselves compared to those con-
ducted by colleagues. For example, in one study of gymnas-
tics coaches, none of the 28 respondents claimed to
implement regular weighing, while 82% said that other
coaches engaged in this practice.37

Attitudes towards physique and/or body composition
were examined in four investigations.17,28,29,37 All studies
suggested a large proportion of coaches (5437–76%17)
emphasise the importance of low body fat, ‘leanness’ and
reductions in weight within the coaching environ-
ment.17,28,29,37 In addition, some coaches agreed that it is
appropriate for them to provide advice/strategies to reduce
body fat and manipulate weight/physique.28,29

Attitudes/beliefs and behaviours relating
to coach–athlete relationship
Two qualitative studies identified important aspects of the
coach–athlete relationship that align with some of the

quantified results relating to menstrual function and/or phys-
ique/weight management previously described.39,40 Three
types of coach–athlete relationships were reported, which
may have an influence on an athlete’s risk of developing
LEA and/or DE/ED. These were described as ‘supporti-
ve’,40’avoidant’40 or ‘confrontational’.39,40 Supportive rela-
tionships comprised of strong and open coach–athlete
relationships, where discussions relating to issues outside
of sporting performance (e.g. health related) were normal-
ised. Avoidant relationships were recognised to being
driven by the coach, the athlete or a combination of both
and frequently involved conflict between the coach and
athlete.40 Avoidant coaches demonstrated an aversion to
recognise DE behaviours or denied the presence posing
alternative explanations for abnormal behaviours.40

Equally, avoidant athletes demonstrated denial of their
own DE behaviours and/or LEA symptoms.39,40 The con-
frontational approach was directed by the coach, employ-
ing scare tactics and strict rules and/or targets regarding
weight and/or training.39,40 Confrontational approaches
employed inappropriate choices of language when speak-
ing to athletes on issues related to LEA (e.g. DE and
dieting/nutrition).39

Discussion
This review considered the existing literature investigating
coach knowledge, attitudes/beliefs and behaviours towards
LEA. The evidence included in this review has been drawn
from a limited number of studies, with the majority conducted
prior to LEA being defined as a concern for athletes. Overall,
the results indicate that coaches’ knowledge, attitudes/beliefs
and behaviours are highly variable and may be influenced by
cultural pressures, coach education/experience and/or gender.
Coach education initiatives are needed, which may have the
potential to mitigate risks of LEA in athletes and the asso-
ciated health implications.

Coach knowledge of LEA extracted from
studies specific to FAT/RED-S and ED/DE
Coach knowledge of LEA has predominantly been assessed
in alignment with older concepts (e.g. FAT); only one
study in this review explored knowledge of RED-S.33

Nonetheless, based on the included studies, findings from
this review demonstrate that coaches knowledge of LEA
and their ability to identify potential signs and symptoms
are limited. There are some indications that coaches training
elite athletes (Division 1/National level) possess greater
knowledge of LEA and menstrual dysfunction/amenorrhea
(specifically the risks to bone health),26,30,31 than coaches
working with developing athletes (high school).32 This may
reflect greater exposure to coach education and/or knowledge
developed through coaching experience. To date, only one
investigation has explored coaches knowledge of LEA in
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s’

e
x
p
e
ri
e
n
ce

4
0
%
6
–
1
0
ye
ar
s’

e
x
p
e
ri
e
n
ce

2
%
u
n
k
n
o
w
n

2
2
%
(n
=
2
3
)
h
ad

a

d
ip
lo
m
a
o
r

d
e
gr
e
e
in

sp
o
rt
s
sc
ie
n
ce
/

p
h
ys
ic
al

e
d
u
ca
ti
o
n

6
3
%
ag
e
d
≤
2
5
–
3
5

3
4
%
ag
e
d
3
6
–

5
5

4
%
ag
e
d
≥
5
6

Su
rv
e
y:

P
e
rc
e
p
ti
o
n
s,

aw
ar
e
n
e
ss

an
d

k
n
o
w
le
d
ge

o
f
th
e

FA
T
.

8
9
%
o
f
co
ac
h
e
s
w
e
re

u
n
ab
le
to

id
e
n
ti
fy
1
o
ft
h
e

FA
T
co
m
p
o
n
e
n
ts
.

1
1
%
st
at
e
d
th
e
y
co
u
ld

co
rr
e
ct
ly
id
e
n
ti
fy
al
l
3

co
m
p
o
n
e
n
ts
o
f
th
e
FA

T

ye
t
o
n
ly
2
%
co
rr
e
ct
ly

id
e
n
ti
fi
e
d
al
l

co
m
p
o
n
e
n
ts
.

5
3
%
o
f
m
al
e
an
d
4
0
%

fe
m
al
e
co
ac
h
e
s
co
rr
e
ct
ly

an
sw

e
re
d
th
at

fe
m
al
e
s

ac
q
u
ir
e
m
o
st

o
f
th
e
ir

b
o
n
e
m
as
s
d
u
ri
n
g

ad
o
le
sc
e
n
ce
.

6
8
%
o
f
co
ac
h
e
s
w
e
re

u
n
aw

ar
e
fe
m
al
e
s
h
av
e
a

h
ig
h
e
r
ch
an
ce

o
f
b
o
n
e

m
as
s
lo
ss
.

6
5
%
ag
re
e
d
/
st
ro
n
gl
y

ag
re
e
d
th
at
lo
w
b
o
d
y
fa
t

is
e
x
tr
e
m
e
ly
im
p
o
rt
an
t

fo
r
sp
o
rt
s
p
e
rf
o
rm

an
ce
.

7
6
%
ag
re
e
d
/
st
ro
n
gl
y

ag
re
e
d
th
at

id
e
al
b
o
d
y

w
e
ig
h
t
an
d
le
an
n
e
ss

sh
o
u
ld

b
e
e
m
p
h
as
is
e
d

to
at
h
le
te
s.

3
8
%
b
e
lie
ve
d
m
e
n
st
ru
al

ir
re
gu
la
ri
ty

to
b
e
a

‘n
o
rm

al
’
o
u
tc
o
m
e
o
f

sp
o
rt
s
p
ar
ti
ci
p
at
io
n
.

7
2
%
o
f
fe
m
al
e
co
ac
h
e
s
an
d

4
2
%
o
f
m
al
e
co
ac
h
e
s

w
e
re

co
m
fo
rt
ab
le

sp
e
ak
in
g
w
it
h
fe
m
al
e

at
h
le
te
s
ab
o
u
t

m
e
n
st
ru
al
fu
n
ct
io
n
.

2
8
%
w
e
re

aw
ar
e
o
f
at
h
le
te
s

e
at
in
g
h
ab
it
s.

P
an
ta
n
o
e
t
al
.

(2
0
1
7
)
U
SA

n
=
1
2
3

M
al
e
=
5
2
%
(6
4
)

F
e
m
al
e
=
4
8
%

(5
9
)

H
ig
h
sc
h
o
o
l

co
ac
h
e
s

M
u
lt
is
p
o
rt

A
ve
ra
ge

6
–
1
0

ye
ar
s
co
ac
h
in
g

e
x
p
e
ri
e
n
ce

5
5
%
ag
e
d
≤
2
5
–
3
5

3
9
%
ag
e
d
3
6
–
5
5

6
%
ag
e
d
≥
5
6

Q
u
e
st
io
n
n
ai
re
:

K
n
o
w
le
d
ge
,

at
ti
tu
d
e
s
an
d

b
e
h
av
io
u
rs

o
n
th
e

FA
T
.

1
4
%
co
rr
e
ct
ly
id
e
n
ti
fi
e
d
al
l

3
co
m
p
o
n
e
n
ts
o
f
th
e

FA
T
.

>
8
5
%
sa
id

th
e
y
w
o
u
ld

n
o
t

k
n
o
w

h
o
w

to
re
co
gn
is
e

th
e
si
gn
s/
sy
m
p
to
m
s
o
f

th
e
FA

T
.

6
9
%
d
id

n
o
t
k
n
o
w

st
re
ss

fr
ac
tu
re
s
ar
e
as
so
ci
at
e
d

w
it
h
m
e
n
st
ru
al

d
ys
fu
n
ct
io
n
s.

3
9
%
b
e
lie
ve
d
m
e
n
st
ru
al

ir
re
gu
la
ri
ty

to
b
e
a

‘n
o
rm

al
’
o
u
tc
o
m
e
o
f

sp
o
rt
s
p
ar
ti
ci
p
at
io
n
.

8
3
%
fe
lt
co
m
fo
rt
ab
le
to

as
k
q
u
e
st
io
n
s
ab
o
u
t
D
E

b
e
h
av
io
u
rs

5
4
%
fe
lt
co
m
fo
rt
ab
le
in

ta
lk
in
g
to

at
h
le
te
s
ab
o
u
t

m
e
n
st
ru
at
io
n
(3
4
%
o
f

fe
m
al
e
s,
2
0
%
m
al
e
s)
.

5
2
%
n
o
ti
ce
d
D
E
b
e
h
av
io
u
rs

in
at
h
le
te
s.

4
0
%
as
ke
d
q
u
e
st
io
n
s

ab
o
u
t
ab
n
o
rm

al
e
at
in
g

p
at
te
rn
s.

8
6
%
d
id

n
o
t
as
se
ss

m
e
n
st
ru
al
fu
n
ct
io
n
e
ve
n
if

th
e
y
w
e
re

su
sp
ic
io
u
s
o
f
a

p
ro
b
le
m
.

(c
on
tin
ue
d)
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m
p
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d
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o
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d
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n
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rv
e
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n
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o
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h
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w
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ge
,
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n
fi
d
e
n
ce

an
d
e
d
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o
n
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o
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at
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d
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b
e
lie
fs
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o
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h
b
e
h
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io
u
rs

L
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d
ge
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.

(2
0
2
1
)

U
SA
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5
5
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iv
1
N
C
A
A

C
o
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h
e
s

A
ve
ra
ge

1
1

ye
ar
s’

e
x
p
e
ri
e
n
ce

C
ro
ss

co
u
n
tr
y

A
ve
ra
ge

ag
e
o
f

3
6
ye
ar
s

A
ve
ra
ge

1
1
.8

ye
ar
s
co
ac
h
in
g

e
x
p
e
ri
e
n
ce

1
5
%
(n
=
2
7
)

h
ad

a
re
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te
d

ac
ad
e
m
ic
ar
e
a

o
f
st
u
d
y

Q
u
e
st
io
n
n
ai
re
:

K
n
o
w
le
d
ge

an
d

co
n
fi
d
e
n
ce

in

k
n
o
w
le
d
ge

o
f
th
e

FA
T
an
d
R
E
D
-S
.

K
n
o
w
le
d
ge

sc
o
re
s
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e
ci
fi
c

to
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T
:
6
6
.7
0
%

K
n
o
w
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d
ge

sc
o
re
s

sp
e
ci
fi
c
to

R
E
D
-S
:

7
0
.9
3
%

FA
T
sp
e
ci
fi
c
im
p
ac
t

fa
ct
o
r
(c
o
m
b
in
at
io
n
o
f

k
n
o
w
le
d
ge

an
d

co
n
fi
d
e
n
ce
):
6
8
%

R
E
D
-S
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e
ci
fi
c
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p
ac
t
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o
r
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o
m
b
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at
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n
o
f

k
n
o
w
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d
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an
d
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n
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d
e
n
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6
4
%
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d
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=
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d
y
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m
p
le

Sp
o
rt
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h
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d
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o
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h
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x
p
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d
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n
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h
k
n
o
w
le
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ge
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d
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n
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d
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C
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h
b
e
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u
rs

Tu
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t
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.

(1
9
9
8
)

U
SA

n
=
1
3
8

M
al
e
s
7
0
%

(n
=
9
6
)

Fe
m
al
e
s
2
9
%

(n
=
4
1
)

N
C
A
A
D
iv
1

co
ac
h
e
s

M
u
lt
is
p
o
rt

A
ve
ra
ge

1
3
.3

ye
ar
s

co
ac
h
in
g

e
x
p
e
ri
e
n
ce

(r
an
ge

o
f
1
-4
5

ye
ar
s)

Q
u
e
st
io
n
n
ai
re
:

K
n
o
w
le
d
ge

an
d

co
n
fi
d
e
n
ce

o
n
E
D
’s
.

To
ta
l
E
D

k
n
o
w
le
d
ge

sc
o
re

7
3
.4
%
.

Su
b
ca
te
go
ry

k
n
o
w
le
d
ge

re
su
lt
s:

A
e
ti
o
lo
gy

7
4
%

Si
gn
s
an
d
sy
m
p
to
m
s

7
4
%

T
re
at
m
e
n
t
7
1
%

R
is
k
fa
ct
o
rs

8
0
%

P
re
ve
n
ti
o
n
an
d

e
d
u
ca
ti
o
n
6
9
%

E
d
u
ca
ti
o
n
:

3
7
%
h
av
e
m
an
d
at
o
ry

E
D
/D

E
p
ro
gr
am

s

w
it
h
in

th
e
at
h
le
ti
c

d
e
p
ar
tm

e
n
t.

3
8
%
re
p
o
rt
e
d

lit
e
ra
tu
re

to
b
e
th
e

m
o
st

re
ad
ily

av
ai
la
b
le

e
d
u
ca
ti
o
n
al
re
so
u
rc
e

av
ai
la
b
le
fr
o
m

th
e

at
h
le
ti
c
d
e
p
ar
tm

e
n
t.

G
o
ve
ro

&

B
u
sh
m
as

(2
0
0
3
)

U
SA

n
=
6
1

M
al
e
6
3
%

(n
=
3
8
)

Fe
m
al
e
3
7
%

(n
=
2
2
)

N
C
A
A
D
iv
1

co
ac
h
e
s

C
ro
ss

C
o
u
n
tr
y

A
ve
ra
ge

1
5
.1

ye
ar
s

co
ac
h
in
g

e
x
p
e
ri
e
n
ce

(r
an
ge

1
–
4
2

ye
ar
s)

8
2
%
(n
=
5
0
)

h
e
ad

co
ac
h
e
s

1
8
%
(n
=
1
1
_

as
si
st
an
t
co
ac
h
e
s

Q
u
e
st
io
n
n
ai
re
:

K
n
o
w
le
d
ge

an
d

co
n
fi
d
e
n
ce

o
n
E
D
’s
.

9
0
%
o
f
co
ac
h
e
s
sc
o
re
d

7
0
%
fo
r
E
D

k
n
o
w
le
d
ge
.

Su
b
ca
te
go
ry

k
n
o
w
le
d
ge

re
su
lt
s:

A
e
ti
o
lo
gy

8
0
%

Si
gn
s
an
d
sy
m
p
to
m
s

8
7
%

T
re
at
m
e
n
t
7
7
%

R
is
k
fa
ct
o
rs

9
2
%

P
re
ve
n
ti
o
n
an
d

e
d
u
ca
ti
o
n
8
1
%

(c
on
tin
ue
d)
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m
p
le
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o
rt

co
ac
h
e
d

C
o
ac
h
e
x
p
e
ri
e
n
ce
/

e
d
u
ca
ti
o
n

In
te
rv
e
n
ti
o
n

C
o
ac
h
k
n
o
w
le
d
ge

an
d

e
d
u
ca
ti
o
n

C
o
ac
h
at
ti
tu
d
e
s/
b
e
lie
fs

C
o
ac
h
b
e
h
av
io
u
rs

Sh
e
rm

an

e
t
al
.

(2
0
0
5
)

U
SA

n
=
2
8
9
4

M
al
e
4
3
.3
%

(n
=
1
2
5
3
)

Fe
m
al
e
5
6
.7
%

(n
=
1
6
4
0
)

N
C
A
A
D
iv
1
,2
,

3
co
ac
h
e
s

M
u
lt
i-
sp
o
rt

8
4
%
h
e
ad

co
ac
h
e
s

A
ge
s/
ye
ar
s’

e
x
p
e
ri
e
n
ce

n
o
t

d
is
cl
o
se
d

Q
u
e
st
io
n
n
ai
re
:

A
tt
it
u
d
e
s,
b
e
lie
fs
an
d

b
e
h
av
io
u
rs

to
w
ar
d
s

D
E
.

3
7
%
b
e
lie
ve
d
am

e
n
o
rr
h
e
a
as

‘n
o
rm

al
’,
1
5
%
sa
id

it
is

‘n
o
rm

al
’
b
u
t
sh
o
u
ld

b
e

as
se
ss
e
d
,
4
8
%
sa
id

it
is
‘n
o
t

n
o
rm

al
’.

C
o
ac
h
e
s
ra
te
d
e
x
ce
ss
iv
e

e
x
e
rc
is
e
(3
.0
5
),
u
n
d
e
re
at
in
g

(3
.1
5
),
w
e
ig
h
ti
n
g
m
u
lt
ip
le

ti
m
e
s
a
d
ay

(3
.0
8
),

se
lf
-i
n
d
u
ce
d
vo
m
it
in
g
(3
.9
0
),

la
x
at
iv
e
ab
u
se

(3
.8
3
an
d

d
iu
re
ti
c
ab
u
se

(3
.7
7
)
to

h
av
e

se
ri
o
u
s
h
e
al
th

im
p
lic
at
io
n
s.

M
e
an

sc
o
re
s
re
fl
e
ct

ra
ti
n
gs

o
n
a
4
-p
o
in
t
sc
al
e
(1
=
‘n
o
t
at

al
l
se
ri
o
u
s’
to

4
=
‘v
e
ry

se
ri
o
u
s’
).

2
3
%
in
d
ic
at
e
d
th
e
y
w
o
u
ld

b
e
aw

ar
e
o
f
at
h
le
te
s

h
av
in
g
m
is
se
d
3

co
n
se
cu
ti
ve

m
e
n
st
ru
al

cy
cl
e
s.

C
o
ac
h
e
s
re
p
o
rt
e
d
E
D

sy
m
p
to
m
s
(5
6
.8
%
)
w
e
re

m
o
st
o
ft
e
n
u
se
d
fo
r

id
e
n
ti
fi
ca
ti
o
n
.

K
e
rr

e
t
al
.

(2
0
0
6
)

C
an
ad
a

n
=
2
8

P
ro
vi
n
ci
al
/

N
at
io
n
al
le
ve
l

G
ym

n
as
ti
cs

N
o
t
d
is
cl
o
se
d

Su
rv
ey
:

A
tt
it
u
d
e
s
an
d
b
e
lie
fs

to
w
ar
d
s
E
D
’s
an
d

w
e
ig
h
t
co
n
tr
o
l

m
e
th
o
d
s.

8
2
%
re
p
o
rt
e
d
fr
e
q
u
e
n
t

w
e
ig
h
in
g
o
cc
u
rs

in
th
e

gy
m
n
as
ti
c
co
m
m
u
n
it
y.

6
4
%
st
at
e
d
o
th
e
r
co
ac
h
e
s

ke
e
p
p
ri
va
te

re
co
rd
s
o
f

w
e
ig
h
t.

2
5
%
o
f
co
ac
h
e
s
re
co
rd

d
ai
ly
fo
o
d
in
ta
ke
.

5
4
%
d
e
te
rm

in
e
w
h
e
th
e
r
an

at
h
le
te

n
e
e
d
s
to

lo
se

w
e
ig
h
t
b
y
vi
su
al

ap
p
e
ar
an
ce
.

7
5
%
cl
ai
m
e
d
o
th
e
r
co
ac
h
e
s

as
se
ss

b
o
d
y
fa
t

p
e
rc
e
n
ta
ge
.

(c
on
tin
ue
d)
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at
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e
h
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s
e
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.
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0
1
1
)

U
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=
4
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N
C
A
A
D
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,
2
,

3
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h
e
s

D
an
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N
o
t
d
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o
se
d

Q
u
e
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n
n
ai
re
:

K
n
o
w
le
d
ge

o
n
E
D
’s
.

To
ta
l
E
D

k
n
o
w
le
d
ge

sc
o
re

7
2
%

Su
b
ca
te
go
ry

k
n
o
w
le
d
ge

re
su
lt
s:

A
e
ti
o
lo
gy

7
2
%

Si
gn
s
an
d
sy
m
p
to
m
s

6
7
%

T
re
at
m
e
n
t
7
7
%

R
is
k
fa
ct
o
rs

7
2
%

P
re
ve
n
ti
o
n
an
d

e
d
u
ca
ti
o
n
7
1
%

E
d
u
ca
ti
o
n
:

1
7
%
h
ad

at
te
n
d
e
d
an

e
d
u
ca
ti
o
n
al
p
ro
gr
am

o
n
E
D
’s
/D

E
.

2
1
%
h
av
e
ac
ce
ss
to

E
D

p
ro
gr
am

s

(c
on
tin
ue
d)
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the context of RED-S,33 with greater knowledge demon-
strated in this context compared to earlier studies under
the FAT model.17,21,27,28,32 Again, these coaches were
drawn from an elite environment involved in a
sport identified as ‘high risk’ for LEA (cross-country
running).33 Previous research has identified that a
coach’s ‘experiential learning’ (e.g. personal learnings as
an athlete, informal mentoring and/or practical coaching
experience) complements knowledge obtained from
‘formal education’,44–47 which maybe an important con-
sideration for future education initiatives.

Formal coach education programs (e.g. accreditation
pathways) provide individuals with a sound knowledge
base to practice within sporting environments.45,48

However, formal coach education is often developed on
rationalistic lines and may not equip coaches with the intel-
lectual and practical competencies (e.g. independent and
creative thinking skills) to adapt in more complicated con-
textual situations.45,48,49 This becomes problematic when
coaches encounter issues that fall outside of the ‘techno-
cratic rationality’ of coaching.45,48 Accordingly, future edu-
cation related to LEA should ensure coaches are engaged in
the process of developing education experiences and
provide a range of learning opportunities, combining
formal and informal education. Structuring programs
towards contextual challenges that coaches may encounter
with regard to LEA and providing strategies to overcome
these will bridge gaps between research and
practice.45,47,48,50

Coach attitudes/beliefs and behaviours of
LEA extracted from studies specific to the
FAT/RED-S and ED/DE
Findings from this review are indicative of inconsistencies
in attitudes/beliefs and behaviours towards LEA, with a
considerable proportion of coaches identified as employing
language and/or behaviours of concern (related to menstrual
function, physique and/or weight management).

Menstrual function
While some coaches are aware that menstrual dysfunction and/
or amenorrhea is a concern for athlete health,17,21,26,29,32,36

many fail to exhibit strategies for prevention or identification
of this nor have open dialogue with athletes regarding men-
strual irregularity.17,21,26,29,32,36 Menstrual dysfunction and/or
amenorrhea is a recognised symptom of LEA and if not recti-
fied early, can lead to significant health implications (e.g. osteo-
porosis, stress fractures, injury and/or infertility).1,7,51 Coaches
may avoid communication on this topic due to a lack of con-
fidence or in fear of saying something that could be interpreted
as ‘inappropriate’.21,36 This could lead to missed opportunities
in identifying athletes at risk.1,18,52,53

Coaches identified to be more aware of the risks asso-
ciated with menstrual dysfunction/amenorrhea demon-
strated greater confidence and/or comfort engaging in
conversations with athletes.17,21,26,32,42 These attributes
were more frequently observed among female
coaches.17,32 Recognising that a two-way relationship
exists between the coach and athlete, it is also important
to be cognisant of how confident and/or comfortable an
athlete feels engaging in conversations about menstrual
function.54,55 Indeed, athletes have reported a reluctance
to confide in coaches due to feelings of embarrassment
and/or fearing appearing weak.54 However, two recent
studies indicate that female athletes may feel more comfort-
able and confident speaking to female coaches on this
topic.55,56 Findings from the included studies in this
review did not allow for a detailed exploration of the differ-
ence between male and female coaches’ perspectives on
discussing reproductive function. Nonetheless, aforemen-
tioned studies suggest that gender differences warrant con-
sideration when developing an optimal study and education
program for coaches.17,32 A greater number of trained
female coaches will likely improve communication on men-
strual health, supporting athlete health.54,57 In male-
dominated coaching environments, an immediate strategy
could involve prioritising opportunities to increase female
representation within the training environment (e.g. via a
physiotherapist, doctor or welfare officer).

Physique and weight management
This review highlights some concerning behaviours related
to physique and weight management practices employed by
coaches (e.g. regular body fat/weight assessments,
emphasis on physique, dialogue relating to weight and/or
appearance).17,26,28,29,37,40 Clearly the use of physique pro-
filing and management of weight is closely aligned with
performance in some sports,58,59 particularly in the case
of weight-categorized sports.59,60 Thus, these practices
could be a critical element of performance management
of these athletes.59,60 For other sports, associations with
weight/physique and performance may be tenuous yet
appears overemphasised and/or mismanaged in the coach-
ing environment.17,22,26,28,37 Sporting cultures where
athlete weight and/or physique is a focus may predispose
individuals to potential harm.13,58 Accordingly, it is import-
ant that coaches in any individual sport recognise the extent
to which physique and/or weight management is related to
performance in the athletes they manage.

From an applied perspective, there has been increased
recognition of the risks associated with coach comments
and/or use of inappropriate behaviours towards weight
and/or physique (e.g. regular body monitoring/weigh-ins,
body shaming).22,23,37,61–65 Currently, limited guidance
exists for how physique management and/or weight
related discussions should be conducted within the
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context of specific sports. Hence, it is apparent that coaches
require greater support and structures around them, which
orient their behaviours towards optimal performance
without compromising athlete health.

Coach athlete relationship
Evidence from the current review suggests that coach
knowledge, attitudes/beliefs and behaviours may be influ-
enced by the coach–athlete relationship.39,40 It was not
the intention of this review to explore coach–athlete rela-
tionships in detail. Nonetheless, a number of different rela-
tionships (e.g. avoidant, supportive, confrontational)39,40

were identified to influence the development of knowledge,
attitudes/beliefs and behaviours regarding LEA. Practically,
the interaction between a coach and athlete on issues asso-
ciated with LEA is an important consideration that requires
further development to contextualise how best to guide
coaches in this area.

Directions for enhancing coach knowledge,
attitudes, beliefs and/or behaviours
towards LEA and/or ED/DE
There is increased recognition of the need for cultural
change and systematic structural modifications in sport to
better protect athlete health.6,18,22,23 This work has com-
menced in some sports (e.g. Gymnastics Australia Body
Positive Guidelines,24 Australian Institute of Sport
Disordered Eating in High Performance Sport11).
However, beyond these attempts there appears to be
limited information on educational resources and/or pro-
grams available for coaches.33 While coaches should not
be expected to directly ‘treat/resolve’ cases of LEA/
RED-S, they should (1) create environments that mitigate
risks; (2) be aware of signs and symptoms; and (3) work
with support staff (e.g. sports medicine physician, sports
dietician) to appropriately manage athletes with or at risk
of LEA.6,11,13,18 This review suggests that strategies to
enhance coach, knowledge/attitudes, beliefs and behaviours
towards LEA are likely to require a sport specific focus.
That is, considering the context in which coaches work,
exploring formal and informal learning opportunities, offer-
ing seminars and workshops, creating awareness cam-
paigns, understanding coach–athlete relationships, and
addressing gender imbalances in the coaching environment.

Limitations
One of the limitations identified in this review was that, to
date only one study has explored knowledge of LEA in the
context of the more recent RED-S concept.33 The paucity of
recent data prevents any determination of whether knowl-
edge, attitudes/beliefs and/or behaviours have changed

since the introduction of this new framework. The studies
included in this review employed a wide range of tools to
assess coach knowledge, attitudes/beliefs and behaviours
towards LEA and ED/DE, with the heterogeneity of the lit-
erature restricting direct study comparisons. Furthermore,
the study methodologies and outcomes precluded us from
exploring how coach knowledge, attitudes/beliefs and/or
behaviours may vary between sports, level of experience,
gender, those working with amateur versus elite or those
working in sports with/without an emphasis on physique.
Developing a population specific validated tool may
enable a greater understanding and appraisal of coach
knowledge, attitudes/beliefs and behaviours. Furthermore,
many studies were undertaken in the USA, limiting our
international perspective. It is possible other research in
this field may exist (e.g. non-English articles), however
this review employed an inclusion/exclusion criterion
restricting articles to only those published in English (as
per our methods). Desirability bias was also recognised as
a potential limitation. For example, some coaches indicated
peers employed inappropriate behaviours, yet denied
incorporating these practices in their own coaching.37

Future directions for research
This review considers the existing research exploring coach
knowledge, attitudes/beliefs and/or behaviours towards
LEA. Recognising the results have been drawn from a
limited number of heterogeneous studies, there are key con-
siderations required for future research. Given the limited
data available, this review was unable to provide a compre-
hensive understanding of some factors. This includes the
possible differences between male and female coaches,
the sporting context, coach experience and/or whether a
coach’s age influences their perception of the seriousness
of LEA. Furthermore, with many of the included studies
conducted in the USA, it is unclear if coach knowledge, atti-
tudes/beliefs and/or behaviours vary on a broader inter-
national level. As such, an opportunity exists for future
studies to represent the coaching environment across
these varying spectrums. This is likely to be important
when considering the development of future education
initiatives, which may require different approaches depend-
ing on the gender, sport, experience, age and/or the sporting
context (e.g. recreational or elite).

It is also important to acknowledge changes in rhetoric
used since the earliest study (1998) to the most recent
(2021) in this review regarding LEA and evolving models
associated with this concept (e.g. FAT, RED-S). This has
also occurred alongside a heightened awareness and promo-
tion of concerns for athlete health when EA is mismanaged
and/or inadequately supported in the coaching environ-
ment.1,8 Coaches are presented with a complex challenge
to ensure they adapt their language and coaching practices
in line with evolving research to support the next generation
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of athletes. In addition, coaches of today may find themselves
working with athletes across varying age groups and levels.
This is important in terms of recognising where there may
be a need to adapt their coaching style; especially with devel-
oping athletes to ensure they are not predisposed to training
loads and performance pressures, which may be inappropriate
during a time of significant physical, psychological and social
developments.66 Sporting organisations should be encour-
aged to capitalize on opportunities to examine their coaching
environment and the coaching norms, values, behaviours and/
or practices. This may be a pivotal element for the develop-
ment of sport specific strategies; supporting coaches to
create environments that mitigate potential harms to athlete
health.

Conclusion
Coaches are important figures of influence with potential to
create environments that influence athlete health and per-
formance outcomes. The majority of findings from this
review were drawn from studies conducted prior to LEA
being defined as a concern for athlete health, which limits
our understanding of the contemporary knowledge, atti-
tudes/beliefs and behaviours of coaches on this important
issue. An opportunity exists for key stakeholders to
develop comprehensive coach education frameworks,
which equip coaches with the adequate capability, oppor-
tunity and motivation to support athletes and avoid the con-
sequences of LEA.
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