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Objectives: In 2016 the Australian football league introduced the first women'’s league, integrating part-
time female athletes into the professional sporting environment. This study aims to assess the dietary
intakes of professional Australian football league women’s (AFLW) athletes to highlight key focus areas for
nutrition and additionally provide nutrition recommendations for dietitians working with these athletes.
Design: Cross-sectional study.

Methods: Dietary intake data was collected from 23 players from the same club competing in the Aus-

Is(gjé‘;‘;gr;ljs:trition tralian football league women’s, during a preseason week. Dietary intakes were assessed using three day
Energy estimated food records.
Carbohydrate Results: Majority of athletes did not meet recommendations for carbohydrate (96%, n=22), iron (87%,

Diet n=20) and calcium (61%, n=14). In comparison, majority of athletes met protein (74%, n=17) and fat
(78%, n=18) recommendations. No significant difference was found in energy intake on main training,
light training and recovery days (p>0.05). Energy and carbohydrate intakes reported by AFLW ath-
letes (1884 +457 kcalday ! and 2.7 +0.7 gkg ' day~!) were consistent with values reported in previous
studies that included professional female athletes.

Conclusions: This research highlights that further exploration of the factors that influence dietary intake
is required to support athletes to meet energy and carbohydrate recommendations required for desired
training and performance outcomes.

© 2019 Published by Elsevier Ltd on behalf of Sports Medicine Australia.

Practical implications

¢ This study provides baseline dietary intake data which may assist
dietitians and scientists working with AFLW teams when priori-
tising nutrition needs.

e This study highlights that greater availability of nutrition support
is required in the AFLW team environment to support individual
athletes to attain dietary intakes that meet their recovery and
performance needs.

e Sports dietitians should work collaboratively with high perfor-
mance teams (i.e. sports scientists) to tailor dietary advice to the
training loads and performance outcomes.

* Corresponding author.
E-mail address: s.jenner@latrobe.edu.au (S.L. Jenner).

https://doi.org/10.1016/j.jsams.2019.06.014
1440-2440/© 2019 Published by Elsevier Ltd on behalf of Sports Medicine Australia.

1. Introduction

In 2016, the Australian football league women’s (AFLW) was
established. Since its introduction, the league has grown from eight
to ten teams, representing athletes from across Australia. The AFLW
competition is made up of seven home and away games. Many of
these athletes will continue to play Australian football (AF) in semi-
professional state competitions across Australia on completion of
the AFLW competition season.! Because of this, athletes competing
in the AFLW will have minimal offseason time between these two
leagues and therefore special consideration must be undertaken
when assessing their nutrition needs. In addition, the intermittent
and unique nature of AF games and training will require dietitians
to tailor dietary planning to meet individual athlete needs. The
physical demands of AFLW training and match play are different
to the men’s Australian football league (AFL). In particular, the AFL
consists of a training year that is divided into; pre (4 months) and
competition seasons (6 months).2 The competition season consists
of 23 games (i.e. 4 x 25-30 min quarters), with additional finals.
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On a match day, AFL athletes on average can cover anywhere from
9.5 to 17 km of total distance per game.? In comparison the AFLW
has shortened pre- and competition seasons (i.e. 3 months and 2
months, respectively) and overall game times (i.e. 4 x 15 min quar-
ters), with additionally reduced total distance of match-play (i.e.
range 4998-6255 m).! Differences in training loads, means energy
demands differ between the AFL and AFLW, therefore dietary advice
must be tailored according to the athletes’ needs.

Consuming a dietary intake that supports the metabolic and
energy demands of professional sport is important for the develop-
ment, recovery and performance of athletes. The Australian Guide
to Healthy Eating (AGHE) promotes the inclusion of a variety of
food groups to promote and support overall health and wellbe-
ing. For the general female population, adequate intakes of food
groups such as dairy and alternatives will help to meet calcium
needs and therefore support bone health and the prevention of
bone related diseases.” For females competing in professional sport,
additional focus on energy, macronutrient (i.e. carbohydrate, pro-
tein and fat) and micronutrient intakes (i.e. folate, calcium and iron)
will be important for fuelling, recovery and overall performance
in training and competition.” In addition, the timing and distri-
bution of macronutrients throughout a training week will further
optimise training, performance outcomes and body composition
and will additionally support immune function for the mainte-
nance of good health.>® Research has found that female athletes
are more vulnerable to nutrition-related issues including micronu-
trient deficiencies (i.e. vitamin D, iron and folate), reduced bone
mineral density, eating disorders and body image and weight man-
agement issues.” Furthermore, research undertaken in a variety of
team sports including Australian football, volleyball, soccer, softball
and basketball has found that females competing in these sports,
often do not meet recommended intakes of energy, carbohydrate
and protein based on their training loads and are at increased risk
of micronutrient deficiencies such as iron, due to increased iron
losses through menstruation and exercise-induced mechanisms
particularly in endurance based sports.®-'0 In particular, recent
research by Condo et al. explored the dietary intakes of female
Australian football athletes competing in the state level Victorian
football league (VFL) during a preseason and found that athletes had
inadequate intake of carbohydrate, iron and calcium.? The impor-
tance of nutrition support and individualised dietary planning in
the national level AFLW is further supported with the understand-
ing of dietary deficiencies experienced by other female athletes in
previous research.8-10

Due to the recent establishment of the AFLW competition, very
little is known about the lifestyle characteristics including the
habitual dietary intakes of these athletes. Currently, the majority
of AFLW athletes train as part-time athletes, with many working
and/or studying throughout a training week. As a result, athletes’
ability to access dietetic services is limited, which may pose unique
challenges when providing optimal nutrition advice. Research has
found that nutrition interventions implemented by dietitians have
improved nutrition knowledge and positively influenced dietary
intake of total energy, macronutrients (i.e. carbohydrate and pro-
tein) and micronutrients among professional female athletes.!0-12
Therefore, understanding the nutrition behaviours and habitual
eating habits of AFLW athletes, is essential for the development
and implementation of effective nutrition education programs.

The aim of this research was to investigate the dietary intake of
AFLW athletes and compare intakes to general population health
recommendations including: AGHE and Nutrient Reference Val-
ues (NRV) and sport nutrition recommendations supported by the
International Society of Sports Nutrition (ISSN) and sports nutrition
research.*513 The secondary purpose of this study was to highlight
potential areas for improvement which can be targeted by dieti-
tians working with these athletes. The hypothesis of this study was

that the dietary intakes in particular; carbohydrate, calcium and
iron would not align with nutrition recommendations, as has been
found by research undertaken in female Australian football athletes
competing at the state level.5814 Additionally, authors hypothe-
sised that athletes’ dietary intakes would not follow a periodised
approach or common diet-exercise strategies to manipulate fuel
availability such as ‘Fuel for the work required’.5:1>:16

2. Methods

Twenty-three professional AF athletes were recruited from one
club competing in the Australian football league women'’s (AFLW)
by the researcher (S]). This study collected dietary intake data at
the start of the 2017 preseason (second year of play), at which
point athletes professional careers were relatively new and prior
access to dietetic services and advice regarding performance nutri-
tion was minimal. All athletes provided consent to participate in the
study and research was approved by the Human Research Ethics
Committee at La Trobe University (S17-025).

Dietary intake was recorded for three days using an estimated
food record via the mobile application Easy Diet Diary (Xyris Soft-
ware, Australia, 2011) which was used to reduce participant burden
and logistically fit within the constraints of this research project
(i.e. cost effective and ease of access). Assessing dietary intake over
three days was considered appropriate, as access to these ath-
letes was limited. This approach has been previously used to assess
dietary intakes of female athletes in other research.®'? The three-
day food record observed a normal preseason training week which
included one main training session (one skills session 60-80 min),
a light training session (one weights session 30-40 min) and one
recovery day (where no activity was recorded). Athletes were pro-
vided with written and verbal instructions by the researcher on
how to complete an estimated food record (i.e. record usual intake,
use appropriate portion measures where possible etc.) using the
mobile application. Food records estimated intakes of food, fluid
and supplements (i.e. whey protein). Food records were analysed
using a food composition software program (Foodworks Version
8, Xyris, Queensland). Mean daily energy intake was reported as
a group average and was not compared against recommendations
due that energy intakes will depend on the size and activity level
of the athlete. Macronutrient intake was assessed against recom-
mendations advocated by the ISSN and specific sports nutrition
research (Table 1).513 Food groups and micronutrient intake (i.e.
calcium and iron) were compared against AGHE and Nutrient Ref-
erence Values (NRV) (i.e. Recommended Dietary Intakes (RDI)).*14
Under-reporting of energy intake was explored using the Gold-
berg threshold; where a ratio of reported energy intake and basal
metabolic rate (BMR) was calculated against a cut off limit of 1.11
based on females with medium physical activity levels.!”

Statistical analysis was conducted using IBM SPSS Statistics for
Windows version 24.0 (IBM Corp, Armonk, New York, USA, 2013).
Statistical significance was set at p<0.05. Normality of dietary
intake data was assessed using a Shapiro Wilk test to ensure
data was normally distributed. Dietary intake data was presented
descriptively as means, standard deviations (+) and percentage of
athletes that met macronutrient and micronutrient recommenda-
tions (%). One-way repeated measures ANOVA was conducted to
compare dietary intakes on different training days (main, light and
recovery).

3. Results

Twenty-three AFLW  athletes (2544years, 67+8kg,
16947 cm) took part in the study, which was a response rate of
82%. Athletes had competed for on average 9.1 +6.0 years in AF
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Table 1
Dietary intake data collected from 3-day food records; group means for total energy (kcal day~! and kcal kg~! day~!), macronutrients (g day—! and gkg~! day~!), micronutrients
(mgday~1) and fibre (gday~1).

Recommendation Group average Percent of athletes meeting recommendations % (n)

Energy intake (kcalday~') 1884 +457

kcalkg~! day~! : 28.0+7.1 :

Carbohydrate intake (gday~') 178.0 £44.1

gkg1day! (5-8gkg'day 1)° 2.7+07 4% (n=1)

Protein intake (gday—') 107.0+33.2

gkg!day! (1.2-2.0gkg ' day—1)%13 1.6+0.5 74% (n=17)

Fat intake (gday ') 72.7+23.3

% TEI (30% TEI)® 34.0+6.0 78% (n=18)

Calcium (mgday—') 852.0+288.0

Iron (mgday~1) (1000 mgday~—1)'4 12.1+3.5 39% (n=9)

Fibre (gday1) (18 mgday—1)"4 25.2+8.3 13% (n=3)
(30 gday—1)4 30% (n=7)

Note: *given recommended energy intake depends on the size and activity level of an athlete, energy is reported only as a group average, %¥TEI = Percentage of total energy
intake, Recommendations used include; International Society of Sports Nutrition (Kerksick et al.),’ International Society of Sports Nutrition (Jdger et al.),'> National Reference

Values (National Health and Medical Research Council).'*

Table 2

Dietary intake data collected from 3-day food records; group means for food groups as per Australian Guide to Healthy Eating guidelines (AGHE).

Recommendations

Group average

Percent of athletes meeting AGHE recommendations % (n)

Fruit intake

Serves/day 2 serves per day 1.6+1.0 35%(n=8)
Vegetable intake

Serves/day 5 serves per day 41421 35%(n=8)
Milk and alternatives’

Serves/day 2.5 serves per day 1.7+0.8 13% (n=3)
Grain (cereal) food intake

Serves/day 6 serves per day 48+1.8 26% (n=6)
Lean meat and alternatives

Serves/day 2.5 serves per day 32+1.2 61%(n=14)

Note: all food group serves as per AGHE recommendations?, “as per the AGHE ‘Milk alternatives are those foods that contain the same amount of calcium as a serve of milk,
yoghurt and cheese i.e. 100 g almonds, 60 g sardines canned in water, ¥ cup (100 g) canned pink salmon and 100 g firm tofu’.*

and 2.1+ 1.1years in the AFLW. Table 1 provides detail on the
dietary intake of AFLW athletes collected from 3 day estimated
food records. The majority of athletes did not meet current
recommended intakes forcarbohydrate (96%, n=22), iron (87%,
n=20) and calcium (61%, n=14) (Table 1). The majority of athletes
met protein and fat recommendations (Table 1). 61314 When
food group intake was assessed using AGHE guidelines for general
healthy (non-athletic) populations, athletes met the recommended
serves for the lean meat and poultry group only (Table 2).* Thirty
percent (n=7) of athletes were classified as under-reporters, as
athletes’ EI:BR ratio fell below the Goldberg cut-off limit of 1.11
for a plausible intake.

No significant differences in energy intake were found between
main training, light training and recovery days (Table 3, p>0.31).
There were no significant differences found in carbohydrate intake
on main training day and recovery days or light training and recov-
ery days (Table 3, p>0.05). Mean protein intakes were in line with
recommendations across training days of 1.2-2.0gkg~1day~1.6
There were no significant differences for protein and fat intake
between main training, light training and recovery days (p>0.43
and p >0.19, respectively).

4. Discussion

The aim of this research was to assess the dietary intake of pro-
fessional AFLW athletes over three days in a pre-season training
week. The main findings were (1) dietary intakes did not align with
nutrition recommendations for carbohydrate, iron and calcium (2)
the majority of athletes met sports nutrition recommendations
for protein and fat and (3) there were no significant differences
in total daily dietary intakes for main training, light training and
recovery days. These results support the hypothesis that dietary

intakes would not meet nutrition recommendations for carbohy-
drate, iron and calcium.%'# Furthermore, these results highlight
that intakes would not align with diet-exercise strategies such as
macronutrient periodisation and fuel availability (i.e. ‘Fuel for the
work required’).'6

The average energy intake of this group of AFLW athletes
was 1884 +457 kcalday~! (7875 +1910k]Jday~1). Energy intake
reported by athletes in this study (Table 1) is consistent with
values reported by female athletes competing in a variety of indi-
vidual and team sports including Australian football, basketball,
softball, volleyball, middle distance running, dance and soccer (i.e.
1600-2500 kcalday—1).3-19 Low energy intake which is defined
by the American College of Sports Medicine (ACSM) as intakes
<1800 k-2000kcalday~!, is highlighted as a nutritional concern
when working with female athletes.” It is important athletes meet
energy requirements based on their training loads to promote fuel-
ing, recovery and to support overall health. Chronic low energy
intakes can increase the risk of injury and illness, the likelihood
of macro- and micronutrient deficiencies and hormone and/or
menstrual disturbances.” Itis important to also take into considera-
tion the existence under-reporting when assessing dietary records.
Using the Goldberg equation, seven (30%) of the AFLW athletes
were classified as ‘under-reporters’, however within this study rea-
sons for under-reporting was not explored.!” Research by Valliant
et al. found when assessing the dietary intakes of female volleyball
athletes, that weight loss and misconceptions about calorie needs,
contributed to under-reporting of intake.! Therefore a desire to
decrease body fat percentage (BF%) or lose total mass, may result in
under-reporting.® At the time of data collection, body composition
(i.e. Dual energy X-ray Absorptiometry (DXA), skinfolds)) was not
being assessed, hence there was no immediate pressure for these
athletes to meet a body composition goal.> To prevent underfu-
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Table 3

1269

Dietary intake data collected from 3-day food records; group means for total energy (kcal), carbohydrate (g), protein (g) and fat (g) on main training, light training and

recovery days.

Recommendation Main training Light training Recovery day p Value
Energy intake
kcal day~! : 1913 +£470 1832 +£560 1764 +477 0.312
kcalkg~! 288+73 27.6+9.1 26.6+7.5
Carbohydrate intake

(3-8gkg~'day1) (5gkg~'day1)° (4 gkg!day1)° (3 gkg'day')°
gday! 196 +60.0 150+ 46.4 169+61.0 0.052
gkg! 3.0+0.9 23407 26+1.0
% met recommendation 4% (n=1) 0% (n=0) 48% (n=11)
Protein intake

(1.2-2.0 gkg ' day~1)6:1° (1.2 gkg ' day-11)612 (1.2gkg ' day1)5-1° (1.2 gkg ' day1)6:12
gday! 108.9+36.2 101.1+42.5 113.3+42.1 0.43
gkg! 1.63+0.5 1.51+0.60 1.70+0.60
% met recommendation 83%(n=19) 74% (n=17) (87% (n=20)
Fat intake

(30% TEI)® (30% TEI)® (30% TEI)® (30% TEI)® 0.19
gday! 66.7 £23.0 67.10+28.5 68.5+25.5
%TEI 30.8+74 32.5+92 34.0+10.0
% met recommendation 65% (n=15) 57%(n=13) 65% (n=15)

Note: *given recommended energy intake depends on the size and activity level of an athlete, energy is reported only as a group average, no significant differences detected
in dietary intakes between training sessions (p >0.05), ¥TEI = total percentage of intake, recommendations used include; International Society of Sports Nutrition (Kerksick

et al.)’, International Society of Sports Nutrition (Jiger et al.).®

elling throughout a training week, energy availability should be
estimated using measures of energy expenditure (i.e. collection of
Global positioning system (GPS) data)) and lean mass (i.e. DXA).
There is a great opportunity for future research, to explore dietary
intake data alongside energy availabilty, as GPS and body com-
position data, are now routinely collected by many AFLW high
performance teams. Furthermore, a knowledge of athletes’ training
loads and body composition can allow dietitians to match dietary
intakes to training loads, to enhance performance outcomes.

Carbohydrates are an essential macronutrient for fuel and
recovery. Due to the intermittent, yet aerobic nature of AF the
replenishment and storage of muscle glycogen is essential for opti-
mal performance. Although modified in intensity and duration of
game play, in comparison to the Australian football league, AFLW
athletes still require a level of carbohydrate manipulation during
a training week. From the observed data, athletes did not meet
carbohydrate recommendations for low intensity training ses-
sions(3-5gkg~1day~'),in comparison athletes met recommended
intakes of protein (1.2-2.0 gkg~! day—') and fat (30% of total energy
intake).5!> Mean carbohydrate intakes (Table 1) fell below val-
ues reported in endurance and non endurance female athletes
(4.6-5.7gkg 1 day~1).!® In addition, when intakes were compared
against AGHE recommended serves; athletes did not meet serves
for carbohydrate-containing food groups including Grain (cereal)
foods, Fruit, Vegetables and Milk and alternatives (Table 2). Low
carbohydrate intakes are consistent with previous research under-
taken in female team sport athletes competing in a variety of team
sports including; volleyball, soccer, softball and basketball.?1%.19
In particular, research by Devlin et al., Jenner et al., Condo et al.,
reported that male and female AF athletes had carbohydrate intakes
that either met the lower range or did not meet sports nutrition rec-
ommendations (range: 2.8-4.5 gkg~1 day—1).2820 Factors such as
the existence of body composition goals and the large variation in
training loads during a training week were reported to have influ-
enced male AF athletes carbohydrate intake.22%-2! Future research
should further explore the potential barriers AFLW athletes face
when trying to meet carbohydrate recommendations, to provide
a greater understanding for professionals working with these ath-
letes.

The majority of athletes reported intakes that met the protein
recommendations of 1.2-2.0 gkg~! day~! and AGHE serves of meat
and alternatives (Tables 1 and 2).513 Protein intake was consis-

tent with research undertaken with female athletes competing in
AF (1.5+0.5gkg 1 day!), ice-hockey (1.4+£0.1gkg ! day!) and
soccer (1.4+0.3gkg 1day1).31922 There was a macronutrient
imbalance observed when assessing dietary intakes, finding that
74% (n=17) of athletes met protein recommendations, in com-
parison to 4% (n=1) meeting carbohydrate recommendations. It
may be suggested that due to limited nutrition education and/or
dietetic intervention, these athletes may be vulnerable to unre-
liable sources of nutrition advice and information. In particular,
the presence of media attention surrounding low-carbohydrate
and high-protein diets?> Research in athletes suggests there is a
weak to moderate positive association between NK and dietary
intake.2>-2° Professional and semi-professional male and female AF
athletes have been found to have poor nutrition knowledge, with
many of these athletes also reporting intakes that do not align with
sports nutrition recommendations.>®29 Future research exploring
the influence of nutrition knowledge on AFLW athletes’ dietary
habits is required to provide a greater understanding of the gaps
in nutrition knowledge and enable the prioritisation of nutrition
education according to athletes’ needs.

Micronutrients, in particular iron and calcium, play an impor-
tant role in many aspects of female athletes’ performance. Low
primary mineral intakes are frequently reported by researchers
working with female athletes including iron, zinc, calcium and
magnesium.81926 In particular, research by Nepocatych et al.
found that female basketball and soccer athletes consumed dietary
intakes that did not meet dietary reference intakes for iron, magne-
sium, calcium, vitamin E and potassium at the beginning and end of
a competitive season.?% This study found that athletes’ intakes did
not meet the RDIs for calcium and iron (Table 1).'4 Similarly, ath-
letes did not meet AGHE serves for milk and alternatives (Table 2).
Other reseach has explored common reasons for low intakes of
microminerals in female athletes, suggesting that it may be a result
of low energy intakes (i.e. energy restriction) and/or dietary prefer-
ences such as vegetarinism.” However research by Heaney et al. has
suggested that a longer collection period (i.e. >3 days) is required
when assessing micronutient adequacy in athletes, therefore more
research is required to assess the micronutrient intake status of
AFLW athletes.?”

In order to support training adaptions and performance, dietary
intakes should be tailored to the energy needs of athletes and
incorporate proper timing of macronutrients throughout a train-
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ing week.® When dietary intakes were compared over three days
(i.e. main training, light training and recovery days) no significant
differences or evidence of energy and macronutrient periodisa-
tion was found (Table 3, p>0.05). Our results are consistent with
findings from a recent systematic review by Noll et al. which high-
lighted that adolescent athletes did not adjust their nutrient intake
to the demands of differing training sessions and loads.?® The
International Society of Sports Nutrition has highlighted that main-
taining a diet that matches the demands of training can decrease
the risk of various adverse outcomes including loss of muscle mass,
decreased bone mineral density, illness and injury and hormonal
fluctuations.® Therefore, in order to support athletes optimising
training outcomes, sports dietitians should work collaboratively
with high performance teams (i.e. sports scientists) when tailoring
nutrition advice to meet energy and macronutrient demands.?? In
particular, advice given to athletes regarding carbohydrate intake,
should follow the strategy ‘Fuelling for the work required’ whereby
carbohydrate availability is adjusted according to training and per-
formance outputs.!®

While this study aims to provide the first insight into the dietary
intake of professional AFLW athletes, when collecting data on these
athletes several limitations must be acknowledged. Firstly, this
study only reports the intakes of one professional AFLW team
(n=23), therefore this data may not be reflective of the demo-
graphics and characteristics of all athletes competing in this sport.
Furthermore, the cross-sectional data collection method used,
although deemed the most appropriate method with this group,
may not provide the level of detail required to assess adequacy of
intake. Future research may aim to use a longititudinal method to
assess dietary intake and provide a greater insight into the habitual
intake of AFLW athletes over the pre and competition seasons.

Studies suggest that females are more likely to underreport,
when compared to males, therefore when evaluating the dietary
intakes of female athletes the presence of under-reporting was
considered.>® Although 30% of athletes were considered ‘under
reporters’ using the Goldberg equation, inadequate dietary intake
observed does align with other published research undertaken with
female athletes.®926 Due that athletes were time poor the deci-
sion to use a three day estimated food record using the application
Easy Diet Diary (Xyris Software, Australia, 2011) was determined by
researchers as the most practical method to collect dietary intake
data to promote completion. To improve the quality of dietary
assessment in female populations, the inclusion of a variety of
methods including food frequency questionnaires and diet his-
tories undertaken with dietitians, may be used in combination
with food records, as a supplementary tool to minimise recording
errors.2’

5. Conclusion

This was the first study to assess the dietary intakes of pro-
fessional AFLW athletes and found that the majority of athletes
did not meet dietary recommendations for carbohydrate, iron and
calcium.%4 Currently, due to limited available studies in AFLW and
the small sample size of the cohort included, conclusions should be
viewed with caution. However, this study may have specific appli-
cation in the Australian female sport context and highlights the
broader need to investigate the factors that affect dietary intake, to
support athletes in meeting dietary recommendations required for
desired training and performance outcomes.
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