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Purpose: This study investigated the satisfaction of elite female cyclists with their body weight (BW) in the context of race
performance, the magnitude of BW manipulation, and the association of these variables with menstrual function. Methods:
Female competitors in the Australian National Road Cycling Championships (n = 32) and the Oceania Championships (n = 5)
completed a questionnaire to identify current BW, BW fluctuations, perceived ideal BW for performance, frequency of weight
consciousness, weight-loss techniques used, and menstrual regularity. Results: All but 1 cyclist reported that female cyclists are
“a weight-conscious population,” and 54% reported having a desire to change BW at least once weekly; 62% reported that their
current BW was not ideal for performance. Their perceived ideal BW was (mean + SD) 1.6 + 1.6 kg (2.5% + 2.5%) less than
their current weight (P < .01), and 73% reported that their career-lowest BW was either “beneficial” or “extremely beneficial”
for performance. 65% reported successfully reducing BW in the previous 12 months with a mean loss of 2.4 + 1.0 kg (4.1% =
1.9%). The most common weight-loss technique was reduced energy intake (76%). Five cyclists (14%) had been previously diag-
nosed as having an eating disorder by a physician. Of the 18 athletes not using a hormonal contraceptive, 11 reported menstrual
dysfunction (oligomenorrhea or amenorrhea). Conclusion: Elite Australian female cyclists are a weight-conscious population
who may not be satisfied with their BW leading into a major competition and in some cases are frequently weight conscious.
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A high ratio (W/kg) of power output to body weight (BW) is
desirable for performance in road cycling, and higher-performing
female Australian cyclists have been shown to be lighter and leaner
than their less successful teammates.! Indeed, a working group of
the International Olympic Committee Medical Commission recently
confirmed cycling as a weight-sensitive sport, noting that a high BW
“restricts performance because moving the body against gravity
is an essential part of the sport.”2®!) While there are no controlled
prospective studies investigating risk factors for disordered eating
in athletes, participation in weight-sensitive sports is believed to
increase the risk of unhealthy practices used to manipulate body
composition. Previous research has shown that endurance athletes,
particularly female endurance athletes, perceive a greater pressure
to be lean, and this is associated with a greater prevalence of eating
disorders.> While no known studies have investigated these themes
specifically in female cyclists, male cyclists have been reported to
have a relatively high prevalence of disordered eating behaviors.*>

Although there is often a need to manipulate diet and training
to achieve a competitive body composition in cycling, our experi-
ence at the Australian Institute of Sport has made us aware of case
histories in which Australian® and international’ female cyclists have
resorted to “extreme” and potentially unhealthy weight-loss meth-
ods to achieve what they believe is an ideal BW for performance.
These weight-loss practices increase the risk of creating an energy
deficiency, which may result in impaired reproductive function and
bone status,® an increased prevalence of illness® and injuries,!'® and
areduction in athletic performance.'! More recently, the concept of
relative energy deficiency in sport (RED-S) was introduced, which
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emphasizes a more complex interaction between excessive or pro-
longed energy deficiency, health, and performance in both male and
female athletes.!? In addition to a range of mechanisms impairing
performance, the RED-S concept describes a wider range of health
consequences broadly categorized as immunological, reproductive,
bone health, endocrine, metabolic, hematological, growth, psycho-
logical, cardiovascular, and gastrointestinal.'? It is apparent that ath-
letes exposed to frequent or prolonged periods of energy deficiency
are at an increased risk of a broad range of health consequences. It is
of interest to better describe the perceptions toward BW of athletes
participating in weight-conscious sports such as cycling.

The primary objective of this study was to describe the weight
consciousness of elite female road cyclists. The secondary objective
was to describe the BW satisfaction of female cyclists in the con-
text of performance at a major competition. Self-reported seasonal
fluctuations in BW and the methods used to manipulate BW were
also evaluated, as was the association between BW manipulation
and menstrual dysfunction.

Methods

Thirty-seven female cyclists who competed in the road race at the
2013 Australian National Road Cycling Championships (n = 32)
and Oceania Championships (n = 5) volunteered to participate in
this study after being approached by regional and state coaches
who supported this research theme. Both races included multiple
laps of an ~10-km circuit with a significant climb totaling ~1500-m
ascent. These races were selected as they attract the highest level of
Australian cyclists and the course profiles are not dissimilar to those
typically used in Union Cycliste Internationale (UCI) World Cup
and World Championship road races. The study was approved by
the human research ethics committee at the Australian Institute of
Sport, and all subjects were informed of testing protocols and risks
of the study before providing written informed consent.
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In the week leading up to competition (1-5 d before race
day), cyclists were asked to complete the Female Cyclist Weight
Management Questionnaire, which consists of 19 questions (see
the Appendix) that focus on the following themes: athlete level
(professional or amateur); cyclist type (climber, sprinter, time trial-
ist, all-rounder); current actual BW and how much it has fluctuated
during her career since she stopped growing; whether she feels
that her current BW is ideal for performance in these races and, if
not, how much she would like to change it (ideal BW); whether
she has attempted to change her BW in the past 12 months and
whether she was successful; how effective she perceives racing at
her lowest weight to be; how frequently she is conscious of wanting
to change her BW (10-point scale); what techniques she has used
to manipulate her BW in the past; whether she thinks her coach
has ever been dissatisfied with her BW; and the regularity of her
menstrual cycle.

Three questions related to BW-reduction techniques (“T avoided
foods high in sugar,” “I vomited after eating,” “I used weight-loss
supplements or medications”) were adapted from The Eating Atti-
tudes Test,!? while those related to menstrual function are adapted
from the HUNT-2 Questionnaire.!'# The majority of the questions
were designed specifically for this study and have not been used
previously. We acknowledge that this questionnaire has not been
assessed for validity or reliability.

Statistical Analysis

Self-reported BW was investigated using linear mixed-effects
modeling fit by restricted maximum likelihood estimation (REML)
with BW context (current BW, career-lowest BW, career-highest
BW, and ideal BW) as a main effect and subject as a random effect.
The interaction between cyclist type (climber, sprinter, time trialist,
all-rounder) and BW context (current BW and ideal BW only) was
investigated using a separate model with cyclist type and BW context
as main effects and subject as a random effect. Body-mass index
(BMI) (BW [kg]/height [m?]) was estimated based on reported cur-
rent BW (current BMI), ideal BW (ideal BMI), lowest BW (lowest
BMI), and highest BW (highest BMI).

The difference between current BW and ideal BW was
expressed for all cyclists as a percentage of current BW (weight
A%). The weight A% was investigated using linear mixed-effects
modeling fit by REML with cyclist type and professional status
(professional and amateur cyclists) as main effects and subject as
a random effect.

The Pearson chi-squared test was used to assess differences
between professional and amateur cyclists for responses toward
perceptions of the effect of career-lowest weight on performance,
prevalence of eating disorders, coach dissatisfaction with weight,
and whether weight had been manipulated in the previous 12
months. The Fisher exact test was used to identify any differences in
the frequency of weight consciousness by professional status and by
best National Road Series (NRS) race ranking (top 3, 4-10, 11-20,
>20). The magnitude of BW change in the previous 12 months was
investigated using a linear mixed-effects model fit by REML, with
cyclist type and professional status as main effects and subject as
a random effect.

The frequency of weight consciousness was dichotomized
to once or more weekly or less than once weekly. A Pearson chi-
squared test was used to determine if there were differences in the
frequency of weight consciousness depending on menstrual func-
tion, normal or dysfunctional (amenorrheic or oligomenorrheic).

A linear mixed-effects model fit by REML was used to determine
whether the magnitude of BW change differed in these groups.
Tukey honestly significantly different post hoc analysis was used
to determine the level of the difference for all mixed models. All
statistical analyses were conducted using JMP Pro v10 (SAS Insti-
tute Inc, Cary, NC, USA). An alpha level of .05 was used.

Results

Subject Characteristics

Thirty-seven female cyclists completed the survey (range 18-36y,
mean + SD 58.4 +£ 5.9 kg, 170 = 7 cm). This represents 32 (45%)
starters at National Championships and 5 at Oceania Championships
who had not already completed the survey at National Champion-
ships. Fifteen cyclists classified their status as racing for a profes-
sional team internationally in the last 12 months, and the average
duration of their racing as a professional was 1.6 + 0.8 years. The
remaining 22 cyclists reported racing only domestically in the past
12 months (amateur). Of the 22 amateurs, 12 cyclists had achieved
atop-3 placing in a NRS race in the previous 12 months, 6 achieved
a4-to-10 placing, and 4 did not achieve a top-10 place. The cyclists
classified themselves as climbers, n = 11; sprinters, n = 6; time
trialists, n = 4; or all-rounders, n = 16.

Perceptions of the Effect of BW on Performance

Twenty-three cyclists (62%) reported that their current BW was not
optimal for performance in these races. This did not differ between
professional and amateur cyclists (y?; 37 = 0.84, P =.36). The analy-
sis of self-reported BW revealed main effects for BW context (F3 o7
=88.76, P <.01; see Table 1). Current BW was significantly higher
than lowest BW (mean [95% confidence interval] 2.3 kg [1.4, 3.2],
P < .01) and ideal BW (1.6 kg [0.6, 2.5], P < .01) but was lower
than the highest BW (-3.0 kg [-3.9, -2.1], P < .01). The differ-
ence between lowest BW and ideal BW was not significant (0.7
kg [-0.2, 1.7], P = .16). Current BMI was estimated to be (mean +
SD) 20.3 + 2.2 kg/m? (n = 7 £ 18.5 kg/m?), lowest BMI was 19.5
+ 2.2 kg/m? (n = 13 £ 18.5 kg/m?), ideal BMI was 19.8 + 1.9 kg/
m? (n = 10 £ 18.5 kg/m?), and highest BMI was 20.3 + 2.2 kg/m?
(n=7 £ 18.5 kg/m?).

As shown in Table 2 there was an interaction between cyclist
type and BW context when analyzing only current and ideal BW
(F333 =6.15, P < .01). Compared with climbers, current BW was
significantly higher for sprinters (9.5 kg [2.2, 16.7], P < .01), time
trialists (9.4 kg [1.1, 17.7], P = .02), and all-rounders (6.2 kg [0.6,
11.8], P = .02). There were no significant differences between

Table 1 Comparison of Self-Reported Body-Weight
Changes and Perceived Ideal Weight for Performance

Body-weight context Mean [95% CI]

58.3 [56.4, 60.2]%-H1
56.0 [54.1, 57.9]CH
61.3[59.4,63.2]¢L1

56.8 [55.2, 58.5]¢H

Current weight
Career-lowest weight
Career-highest weight
Ideal weight

C Significant difference from current weight, P < .05. - Significant difference from
lowest weight, P < .05. H Significant difference from highest weight, P < .05.
I Significant difference from ideal weight, P < .05.
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Table 2 Self-Reported Current Body Weight (kg) for Different Types of Cyclists and
the Body Weight Perceived to be Ideal for Performance at Major Competition, Mean

[95% CI]
Cyclist type n Current weight Ideal weight A weight (%)
Climbers 11 53.1[50.4, 55.8]5TA 52.8 [50.1, 55.5] 0.5[-0.7, 1.8]5T
Sprinters 6 62.6 [58.9, 66.3]¢ 60.0 [56.3, 63.7]* 4.1[24,59]°¢
Time trialists 4 62.5 [58.0, 67.0]€ 59.5 [55.0, 64.0]* 4.7 2.5, 6.8]¢
All-rounders 15 59.3 [57.0, 61.5]C 57.8 [55.4, 59.9]* 2.6[1.5,3.7]
All cyclists 37 58.3[56.4, 60.2] 56.8 [55.2, 58.5]* 2.5[1.6,3.3]
Professionals 15 57.6 [54.5, 60.6] 56.2 [53.6, 58.8]* 2.2[0.9,3.5]
Amateurs 21 58.8 [56.3, 61.4] 57.3[55.1, 59.5]* 2.71[15,3.8]

A Significantly different from all-rounders, P < .05. € Significantly different from climbers, P < .05. S Significantly different
from sprinters, P <.05. T Significantly different from time trialists, P < .05.

*Ideal weight significantly different from current weight, P < .05.

sprinters, time trialists, and all-rounders (P > .05). While there
was a trend toward ideal BW being lower for climbers than for
sprinters (7.2 kg [-0.1, 14.4], P = .05), there were no statistically
significant differences between ideal BW for different types of
cyclists. Current BW was greater than ideal BW for sprinters (2.6
kg [0.8,4.3], P <.01), all-rounders (1.6 kg [0.5, 2.8], P < .01), and
time trialists (3.0 kg [0.8, 5.1], P < .01), but not for climbers (0.3
kg [-1.0, 1.6], P = .99).

Since, there were no main effects for professional status on
weight A% (F) .5 = 0.43, P = .514) it was dropped from the model.
Cyclist type had significant main effects on weight A% (F 3,=5.92,
P <.01; see Table 2). Compared with climbers, the weight A% was
significantly greater for sprinters (3.6% [0.7, 6.5], P <.01) and time
trialists (4.1% [0.8, 4.2], P = .01), with a similar trend compared
with all-rounders (2.1% [-0.01, 4.4], P = .0.07).

When asked how being at their career-lowest BW affects their
performance, 10 (27%) of the 37 cyclists responded saying it was
not beneficial. More specifically, 2, 3, and 5 athletes reported that it
was extremely harmful, somewhat harmful, or had no effect, respec-
tively. Twenty cyclists (54%) reported that their career-lowest BW
was beneficial, and 7 (19%) that it was extremely beneficial. There
was no significant difference between amateur and professional
cyclists’ responses to this question (y%437="7.77; P =.08). All but 1
athlete reported a belief that female cyclists are a weight-conscious
population. Twelve cyclists (32%) reported that their coach or sports
director had expressed dissatisfaction with their body weight at some
point in past 12 months, and this response was more frequent with
the professional cyclists (n = 8, 2137 = 5.029, P =.03).

BW Changes and Manipulation

Twenty-six (70%) cyclists reported attempting to reduce their BW
in the past 12 months. Twenty-four reported reducing BW by an
average (+ SD) of 2.4 + 1.0 kg (range 1-5 kg). This represented
4.2% + 1.8% of the current BW (range 1.7-9.8%). There was no
statistically significant difference between professional and amateur
cyclists (%137 =0.509, P = .48). Five cyclists (14%) reported having
been previously diagnosed by a physician as having an eating dis-
order. This was no more prevalent in professionals than amateurs
(x*1.37=10.00, P = .98). There were no main effects for cyclist type
(F3,18=1.75, P =.19) or professional status (F; ;3 =0.021, P =.89)

> Once every hour
Every Hour

> Once a day
Once a day

> Once a week
Once a week

> 0Once a month
Onces a month
> Once a year
Once a year
Never

Q 9 > © k)
Number of Responses

Figure 1 — The frequency with which female cyclists reported they were
conscious about wanting to reduce their body mass in the past 12 months.

on the magnitude of BW change in the previous 12 months. These
findings persisted when the magnitude of BW change was expressed
as a percentage of current BW (P > .05).

Responses to the question “In the last 12 months, how often
were you conscious about wanting to change your body weight?”
are shown in Figure 1. Sixteen (43%) cyclists reported being con-
scious of this less than once a week, while 20 (54%) reported being
conscious of this once a week or more frequently. This included 7
(19%) cyclists who were conscious more than once daily. There was
no significant difference in the frequency of weight consciousness
between professionals and amateurs ()2 36 = 0.286, P = .60) or
between riders categorized based on best NRS race ranking ()5 3¢
=5.96, P = .44).

BW-reduction techniques reported to have been practiced are
reported in Figure 2. The most commonly selected techniques were
avoiding foods high in fat (n = 24, 65%), avoiding foods high in
sugar (n = 23, 62%), and reducing total daily energy intake (n =
28, 76%). Other more extreme albeit less common practices were
also reported: skipping meals (n = 6, 16%), training for prolonged
periods without eating (n =7, 19%), purging (n = 2, 5%), wearing
additional clothing or plastic wraps while training (n =1, 3%), and
taking weight-loss supplements or medications (n =1, 3%).



314 Haakonssen et al

reduced daily food intake
avoided foods high in fat
avoided foods high in sugar
increased daily training

rides (>2hrs) without eating
skipped meals

avoided eating after training
none of the above

made myself vomit after eating
wore additional clothes / wraps
supplements or medications

O 600 D P

Number of Responses

Figure 2 — Self-reported techniques previously used for the specific
purpose of reducing body mass.

Association Between Menstrual Function and BW

Of those cyclists who were not using a hormonal contraceptive (n
= 18), 11 reported having had menstrual dysfunction in the past 12
months. Ten reported that their menstrual cycle had ceased for more
than 3 months in the past year (amenorrheic). Of this subsample,
those who reported menstrual dysfunction were more likely to be
conscious about wanting to change their BW at least once weekly
than were those who were not ()2 17 = 6.80, P =.02). There were no
main effects of menstrual function on the magnitude of BW change
in the past 12 months (F ;o= 0.872, P=.37) or on current BW (F| ;¢
=1.21, P = .29). When including all the cyclists regardless of use
of hormonal contraceptives, those who reported having an irregular
menstrual cycle and/or going >3 months without menstruating in
the past 12 months also reported a significantly lower current BW
(—4.3kg[0.7,8.0], Fy35=5.78, P=.02) and current BMI (-1.5 kg/
m? [0.1, 3.0], Fy 34 = 4.69, P = .037) than those who did not.

Discussion

The current study investigated weight consciousness, BW satisfac-
tion in the context of performance, seasonal and career fluctuations
in BW, and BW manipulation in elite female cyclists. The primary
finding from this investigation was that elite Australian female
cyclists competing in major domestic races are a weight-conscious
population. A large proportion of the cyclists (54%) reported being
conscious of wanting to change their BW at least once a week, with
19% being conscious of this desire more than once daily. These
findings may suggest that a significant number of female cyclists
have a longer-term drive for thinness, which may increase their risk
of persistent energy deficiency.

It is important to note the subtle difference between these
sport-related constructs and the constructs of social physique
anxiety,!>1° body-image concerns,!’-1° eating disorders,>3 eating
attitudes,>!315 and sociocultural pressure to be lean,32% which have
been reported on extensively in general and in athletic populations.
A unique construct investigated in this study is BW satisfaction,
which was framed specifically in the context of performance at a
major competition. The majority of female cyclists (62%) reported
that their current BW was not ideal for performance at these races.
They perceived that their ideal BW was on average (+ SD) 1.6 +
1.6 kg (2.5% + 2.5% body weight) less than the weight at which

they presented at the event. Similarly, 67% of male cyclists in a
study by Filaire et al* were dissatisfied with their current BW, and
the reported difference between current and preferred BW in other
endurance athletes (running, triathlon, orienteering, rowing, swim-
ming) was approximately 2.0 kg.2! Previous research on female
college athletes has reported that those competing in higher-division
schools (Divisions I and II) experience greater body dissatisfac-
tion, weight concern, and preoccupation than those in Division III
school athletic programs.!8 In this study, there were no significant
differences in the magnitude of weight dissatisfaction related
to performance between professional and amateur cyclists, nor
was there an effect of best domestic race ranking. While weight
satisfaction was investigated in the context of performance at a
specific competition, it may be that some of the findings reported
persist throughout the season and are not race specific. This study
measured weight consciousness and weight satisfaction at only
1 time point—Ileading into major competition. It is possible that
perceptions toward BW and its relation to performance could
change throughout the season and possibly even after these races
depending on the outcome. Future studies should administer similar
questionnaires throughout the year to investigate whether weight
satisfaction can be isolated to a specific competition or whether it
is a mindset that persists over longer time frames.

Dissatisfaction with BW at the Australian and Oceania Cham-
pionships is interesting given that these races are preceded by the
Australian summer off-season, where there has been sufficient
training time and good environmental conditions to achieve desired
body-composition changes. It may be that for some athletes, there
is a persistent drive for thinness regardless of the preparation made
before major competition. It is possible that responses would be
similar later in the season, although this warrants further inves-
tigation, particularly at larger international races such as World
Championships or World Cups.

There was no significant difference between career-lowest BW
and the weight perceived to be ideal for these races. This suggests
that a majority of these elite female cyclists wanted their current
BW to be not only lower but also very close to their career-lowest
BW. This supports the finding that 73% of the cyclists agreed that
being at their career-lowest weight was beneficial or extremely
beneficial to race performance. It is also important to note that
7 (19%) of the cyclists would be classified as underweight (BMI
X 18.5 kg/m?)?? based on their estimated current BMI, as well as
their highest reported BMI. The lowest BMI categorized 13 (35%)
cyclists as underweight while the estimated ideal BMI placed 10
(27%) of the cyclists in the underweight category. The large number
of female cyclists who would be considered to have a BW that is
unhealthily low relative to their height by World Health Organiza-
tion standards is concerning.

Unsurprisingly, the difference between current BW and ideal
BW was nonsignificant for climbers, whereas other types of cyclists
had a significantly lower ideal BW for performance. Given the
repetitive climbing on these courses and the fact that the current
BW for climbers was lower than the other types of cyclists, this
indicates that cyclists of different types may assess their BW against
the course profile. With that said, the total vertical ascent of these
2 courses (~1500 m) is still less than that experienced in isolated
mountain passes frequently experienced in stage races such as the
women’s Giro d’Italia or even domestic 1-day races such as the Tour
of Bright. Furthermore, the winner of the recent National Champion-
ships would have been considered an all-rounder. While speculation
on the data is interesting, we acknowledge that caution should be
taken with interpreting these data given the small sample sizes,



particularly for the time-trialist group (n = 4). No validation was
made of the BWs the cyclists reported under the various contexts.

The secondary finding from this investigation was that a large
proportion (~70%) of elite female cyclists competing at National and
Oceania Championships reported attempts to manipulate their BW
in the 12 months before these races. The majority of these athletes
were successful and reduced BW by an average of 2.4 + 1.0 kg,
which represented 4.1% + 1.9% of their current BW. This is similar
to that reported for male cyclists (3.1 + 0.3 kg), who reported using
techniques such as fasting and laxatives (41%) and increased exercise
volume (13%).* Other reviews of weight-loss practices of elite male
cyclists have noted substantial restriction of energy intake in general
or at certain times of the day (eg, evening), undertaking training rides
in an overnight fasted state, use of anorexic drugs, and undertaking
high-volume stage races without increasing energy intake.?? In the
current female cyclists, reductions in BW were primarily brought
about by reducing daily energy intake, avoiding foods high in fat,
avoiding foods high in sugar, and increasing training load. Of greater
concern was the small number of cyclists who performed what may
be described as more extreme weight-loss practices such as skipping
meals, training for prolonged periods without eating, purging, wear-
ing additional clothing or plastic wraps while training, and taking
weight-loss supplements or medications. It should be emphasized
that this represented a small number of the cyclists surveyed (see
Figure 2). Nonetheless, there is sufficient evidence to suggest that
female cyclists not engaging in extreme weight-loss practices may
be attempting to reduce energy intake relative to exercise energy
expenditure, thereby placing themselves at risk for a persistent
energy deficiency and its associated health and performance risks.

It is noteworthy that in a group of 37 female cyclists, 5 (14%)
had been previously diagnosed with an eating disorder by a physi-
cian and 12 (32%) reported that their coach or sports director had
been dissatisfied with their BW in the past 12 months. While BW
and, indeed, body composition have performance implications on
cycling performance, consideration must be given to the way this
message is delivered. It is acknowledged that the actual prevalence of
eating disorders and disordered eating may be higher in this group,
and the absence of a validated questionnaire assessing these con-
structs more thoroughly (eg, Eating Disorder Inventory?* or Eating
Disorder Examination?) is a limitation of the study. For instance,
Riebl et al’ previously reported that from a group of 61 male cyclists,
12 provided responses consistent with disordered eating, whereas
only 5 self-reported having an eating disorder. Similar results could
be expected from female cyclists. The absence of such a question-
naire makes it difficult to distinguish weight-conscious athletes
from those at risk for chronic or excessive energy deficiency and/
or behaviors consistent with disordered eating.

Williams et al?¢ reported that irregular menstrual-cycle length
was modestly associated with a higher risk of disordered eating
in female athletes. Furthermore, it is well documented that low
energy availability negatively affects menstrual function.® Melin
et al?” have shown that self-reported menstrual dysfunction has
a high specificity and sensitivity for clinically verified menstrual
dysfunction. Therefore, the Female Cyclist Weight Management
Questionnaire included a series of questions designed to investigate
the association between menstrual-cycle regularity, magnitude of
BW change, and current BW. This study was limited in sample size,
and the questionnaire failed to ask why the cyclists used a hormonal
contraceptive; it is not uncommon that women with hypothalamic
amenorrhea are prescribed a hormonal contraceptive to improve or
maintain bone mineral density. These limitations notwithstanding,
there was evidence that female cyclists with menstrual dysfunction
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had a lower current BW and were more frequently conscious about
wanting to change their BW. Furthermore, of athletes who were not
using hormonal contraceptives, 61% reported having menstrual
dysfunction. These findings combined suggest that a large number
of these cyclists have more persistent suppression of endocrine
function, which may be related to energy deficiency.

It is widely accepted that functional hypothalamic menstrual
disorders and low bone mineral density stem from energy defi-
ciency.®1228-31 One of the more serious health implications of energy
deficiency is low bone density. While this study did not measure
bone density, it did reveal evidence of risk factors for energy defi-
ciency in female cyclists. Female cyclists have been reported to
have a high prevalence of poor bone health,3? possibly owning to
a combination of persistent energy deficiency and low mechani-
cal bone loading.3? Future studies should investigate relationships
between energy deficiency and bone health in this population, as
osteoporosis is one of the more debilitating outcomes associated
with prolonged energy deficiency.

Conclusion

These results suggest that Australian female cyclists are a weight-
conscious population who are frequently motivated to reduce BW
and consciously do so seasonally. It is of concern that the major-
ity of respondents were dissatisfied with their BW leading into a
major competition. This, coupled with the relatively high incidence
of previous eating-disorder diagnoses, an apparent drive to be
underweight (BMI K 18.5 kg/m?), and the prevalence of menstrual
dysfunction, supports the opinion that this athletic population is at
risk for engaging in practices that may result in deliberate or inad-
vertent energy deficiency relative to energy intake. This may place
them at greater risk of compromising their health and performance.
While weight dissatisfaction was affected by the type of cyclist (or
perhaps by the course profile) this investigation did not show that
professional status or domestic race results influenced this. There
was evidence that BW-reducing practices and weight conscious-
ness may be associated with menstrual dysfunction, although this
study did not seek to establish causality. Given that road cycling
is a weight-sensitive sport, it is perhaps not surprising that athletes
participating in the sport manipulate their BW and perceive benefit in
alow BW. The high incidence of weight dissatisfaction is, however,
noteworthy for support staff engaging with these athletes. These
results underscore the importance for coaches, sports directors, and
sports scientists to be sensitive and provide appropriate instruction
and ongoing support when advising athletes on exercise and diet
strategies that may affect energy availability and body composition.
In a population that is weight conscious and motivated to have a
low BW, strategies aimed at achieving this should place primary
emphasis on maintaining good health.
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