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ABSTRACT

Competition related dietary intake has not yet been investigated in Gaelic football. The present study
examined the pre-competition macronutrient intake of elite male Gaelic football players. Forty players
from two teams completed a food diary on the two days preceding competition (DAY-1 & DAY-2) and
on match date pre-match (MATCH-DAY). Carbohydrate intake was significantly greater on DAY-2
compared to DAY-1, for both absolute [295 + 98 vs. 318 + 77 g] (p = 0.048; -23.6 g [-47.3 to 0.2];
Cohen's d =0.27) and relative intake [3.4 + 1.1vs. 3.7 £ 1.0 g.kg*] (p = 0.027; -0.3 g.kg* [-0.6 to -0.03];
Cohen's d =0.32). The number of players in accordance with and not in accordance with the guidelines
for carbohydrate intake on DAY-2 was significantly different to an expected frequency distribution [x?
(1) = 32.400; p = <0.001; ¢ = 0.9] with a greater number of players not meeting the guidelines
[observed N = 2 vs. 38]. The number of players in accordance with and not in accordance with the
recommendations for carbohydrate intake on MATCH-DAY was significantly different to an expected
frequency distribution [x2(1) =8.100; p = 0.004; ¢ = 0.45] with a greater number of players meeting
the guidelines [observed N = 29 vs. 11]. The major finding from the current investigation was that a
significantly greater number of players did not meet carbohydrate intake guidelines on the day before
competition. Individualised nutritional interventions are required in order to modify current pre-

match dietary intake.

Keywords: carbohydrate, glycogen, pre-match.
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INTRODUCTION

Gaelic football is a team-based invasion field sport indigenous to Ireland (Reilly et al., 2015).
It represents the most popular of the Gaelic games governed by the Gaelic Athletic Association (GAA)
(Beasley, 2015). The elite Gaelic football season consists of competitions played between January and
September of each calendar year, with the major competitions being the national leagues, the
provincial championships and the All-Ireland championship (Malone et al., 2016). Despite its amateur
status, the commitment of players, the dedication of coaches and the standard of competition is
analogous to that of professional sport (Reilly & Doran, 2001). Furthermore, the popularity of elite
Gaelic football is reflected in the tens of thousands of spectators that regularly attend fixtures (Reilly
& Collins, 2008).

Senior elite Gaelic football matches are played over seventy minutes, consisting of two halves
of thirty-five minutes in duration (Davies et al., 2016). Players have been reported to expend 58-70
kl.kg* body mass per match depending on the positional role (Malone et al., 2017a). Match-play
involves intermittent high-intensity movements interspersed with periods of moderate and low
intensity activity (Collins et al., 2013). The high-intensity bouts of activity have been described as being
stochastic and unstable in nature (Malone et al., 2017b). The major fuel utilised by skeletal muscle
during high-intensity exercise is glycogen contained within the muscle (Balsom et al., 1999a). It has
been determined that intermittent high-intensity exercise performance is enhanced by a high muscle
glycogen availability (Bangsbo et al., 1992; Balsom et al., 1999b; Skein et al., 2012). Considering the
activity profile of Gaelic football, it is likely that intramuscular glycogen stores contribute significantly
to energy production (Beasley, 2015). A high dietary carbohydrate intake can increase muscle
glycogen stores within 24 hours (Bussau et al., 2002). Accordingly, current pre-competition nutritional
guidelines recommend 7 g.kg™* of carbohydrate to be consumed on the day before competition (Burke
et al., 2011; Thomas et al.,, 2016). Furthermore, adequate carbohydrate intake on the day of
competition is required with current guidelines recommending 1-4 g.kg consumed 1-4 hours prior to

the game (Burke et al., 2011; Thomas et al., 2016). It is generally advised to reduce fat intake in the
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pre-competition period in favour of increased carbohydrate consumption whilst moderate intakes of
dietary protein are recommended (Thomas et al., 2016).

In recent decades there has been an emergence and growth of scientific research in Gaelic
football however little attention has been paid to the nutritional status and requirements of elite
players (Beasley, 2015). The limited number of studies that have assessed dietary intake have
examined the general training diet (Collins et al., 2011; Reeves & Collins, 2003). This research has
identified that the players carbohydrate intake across a seven day period was not in accordance with
the athletic guidelines of the time (Reeves & Collins, 2003). Furthermore, it has been reported that
the macronutrient percentage of energy intake in elite players was not of an optimal proportion for
an athletic population, with players consuming excess fat and insufficient carbohydrate (Collins et al.,
2011). It appears that further research is required in order to determine whether the nutritional
intakes of players follow a similar pattern in the pre-competition period. Additionally, other team
sports such as soccer, Australian football, rugby league and rugby union have all reported that players
were not consuming adequate carbohydrate on the day prior to competition which indicates that this
has been an issue of concern within team sport nutrition (Anderson et al., 2017; Bradley et al., 2015;
Lundy et al., 2006; Schokman et al., 1999).

Therefore the aims of the current study were to examine the macronutrient intake of elite
male Gaelic football players on the two days preceding competition (DAY-1 and DAY-2) and on the
match-day prior to the game (MATCH-DAY) in order to determine whether there was a difference
between: (1) carbohydrate intake on DAY-1 and DAY-2; (2) the number of players in accordance with
and not in accordance with the guidelines for carbohydrate intake on DAY-2 and (3) the number of
players in accordance with and not in accordance with the recommendations for carbohydrate intake
on MATCH-DAY. It was hypothesised that: (1) carbohydrate intake would be significantly greater on
DAY-2; (2) a significantly greater number of players would not meet the guidelines for carbohydrate

intake on DAY-2 despite increasing their carbohydrate intake from DAY-1 and (3) a significantly greater
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number of players would not meet the minimum recommendations for carbohydrate intake on

MATCH-DAY.

METHODS
Participants

Forty elite male Gaelic football players (age: 24.6 £ 2.9 years, height: 183.4 + 7.1 cm, body
mass: 84.3 + 7.9kg) from two senior Gaelic football squads were recruited to participate in the study.
All participants were free of injury, illness and suspension at the time of data collection and therefore
available for selection for competitive match-play. The participants were provided with information
explaining the nature and purposes of the research and gave their informed consent. Ethical approval
was granted by the research ethics committee of the local institution. The study was conducted
according to the World Medical Association (WMA) Declaration of Helsinki (2013) for research

involving human participants.

Experimental Design

Data collection procedures took place in January 2017 at the beginning of the elite Gaelic
football season and after a pre-season training block. The participants were required to complete a
food diary on the two days preceding competition (DAY-1 & DAY-2) and on the match-day prior to the
game (MATCH-DAY). DAY-1 was utilised as a comparison day whereby macronutrient intake on DAY-
1 was compared to DAY-2 in order to determine whether the players had modified their nutritional
intake in preparation for competition. The MATCH-DAY consisted of the recording of dietary intake
prior to the game but did not require participants to record intake during or post-competition. Two
Bord Na Mdna O'Byrne Cup group-stage fixtures were used in the current study with the games for
both of the participating teams commencing at 14:00 hours. The O'Byrne Cup is a provincial
competition organised by the Leinster GAA at the beginning of each calendar year and precedes the

major inter-county competitions.
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Experimental Procedures
Dietary Records

Paper-based food diaries were distributed to each participant by the team performance
nutritionist along with instruction hand-outs detailing how to accurately record nutritional intake. The
players were asked to complete a hand-written recording of all the foods and fluids they consumed.
They were instructed to make note of the time of consumption, the type and quantity of food/drink,
the brand name, the ingredients contained within homemade preparations and also the method of
cooking. It was advised that the participants recorded their dietary intake close to the time of ingestion
in order to maintain accuracy. Team staff did not prepare or organise any meals for the players.
Following completion of the dietary record, the food diaries were returned to the performance
nutritionist. The food diaries were subsequently collected and each individual dietary record was
examined for points of ambiguity and inaccuracy. Current age, stature and body mass information was

also provided by the team performance nutritionist.

Quantification of Dietary Intake

Dietary intake was analysed using professional nutrition analysis software (Nutritics v4.312,
Nutritics Ltd., Swords, Co. Dublin, Ireland). Records for DAY-1, DAY-2 and MATCH-DAY were inputted
into the software, with all relevant nutritional information in the food diary included. Energy and
macronutrient intakes were quantified and recorded as both absolute values and values relative to
per kilogram of body mass. Macronutrient intakes were also expressed as a percentage of energy
intake. For MATCH-DAY, considering the 2 p.m. throw-in time, carbohydrate intake between the
period of 10 a.m. - 1 p.m. was quantified in order to assess whether each player met the guidelines (1
- 4 g.kg* consumed 1 - 4 hours before competition). Energy, fat and protein intake on MATCH-DAY

was also calculated for the same 3 hour period in order to align with carbohydrate quantification.
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Misreporting of Energy Intake

In order to identify under- or over-reporting of energy intake, the ratio of energy intake to
basal metabolic rate (EI:BMR) was calculated at the group-level (Black, 2000; Goldberg et al., 1991).
Mean energy intake from DAY-1 and DAY-2 and mean BMR were utilised for the ratio calculation. BMR
was estimated using the Harris-Benedict equation (Harris & Benedict, 1918). The Harris-Benedict
equation is the recommended predictive equation for BMR in athletic populations when fat free mass
or lean body mass are unknown (Burke & Deakin, 2015). A physical activity level (PAL) of 1.45 was
selected based on knowledge of the current population. Lower and upper 95% confidence limits were
calculated from the updated equations provided by Black (2000).

Statistical Analysis

Data is presented as mean * standard deviation (SD). All statistical analysis procedures were
conducted using IBM SPSS statistical software (v23.0 for windows, IBM corporation, Armonk, New
York, United States). Paired-sample t-tests were used to determine whether there was a significant
difference in carbohydrate intake between DAY-1 and DAY-2. Parametric assumptions for the paired
t-tests were established for all variables by means of the observation of box-plots for the removal of
outliers and Shapiro-Wilk tests for normal distribution of data (p > 0.05).

Chi-square goodness-of-fit tests were conducted to determine whether the number of players
in accordance with the guidelines and the number of players not in accordance with the guidelines for
carbohydrate intake on both DAY-2 and MATCH-DAY were significantly different to an expected
frequency distribution. Each of the 40 participants were classified into one of two groups of the
categorical variable: 1 = player in accordance with the guidelines; 2 = player not in accordance with
the guidelines. The expected frequency was equally distributed between each group of the categorical
variable (expected N = 20). Non-parametric assumptions for chi-square goodness-of-fit tests were
established by the presence of one low-level data variable, by the confirmation of independence of

observations and by verification that 80% of the expected frequencies in each group were 25.
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Statistical significance was established as a <0.05 for both the paired t-tests and the chi-square
goodness-of-fit tests. Cohen's d was used an effect size statistic for the paired t-tests (0.2 = small; 0.5
= medium; 0.8 = large) while the Phi coefficient (¢) was utilised as a measure of effect size for chi-

square goodness-of-fit tests (0.1 = small; 0.3 = medium; 0.5 = large) (Cohen, 1988).

RESULTS
Energy and Macronutrient Intake

The mean + SD for energy and macronutrient intake on DAY-1, DAY-2 and MATCH-DAY (pre-
match: 10 a.m. - 1 p.m.) are presented in Table 1. Absolute macronutrient intakes are reported in
grams (g). Relative macronutrient intakes consist of grams per kilogram of body mass (g.kg™). Results
for the paired t-tests are reported as (p-value; mean difference [95% Cl of the mean difference]; effect
size). Carbohydrate intake was significantly greater on DAY-2 compared to DAY-1, for both absolute
(p =0.048; -23.6 g [-47.3 to 0.2]; Cohen's d = 0.27) and relative carbohydrate intake (p = 0.027; -0.3

g.kg! [-0.6 to -0.03]; Cohen's d = 0.32.

Carbohydrate Intake and Pre-Competition Guidelines

Current guidelines for carbohydrate intake can be viewed in Table 2. Results for chi-square
goodness-of-fit tests are reported as [observed N] and [chi-square value (x?); degrees of freedom (df);
p-value; effect size (¢)]. Of the 40 participants recruited to the study, the number of players in
accordance with the guidelines [observed N = 2] and not in accordance with the guidelines [observed
N = 38] for relative carbohydrate intake on DAY-2 was significantly different to an expected frequency
distribution [x*= 32.400; df = 1; p = <0.001; ¢ = 0.9] with a greater number of players not meeting the
guidelines (Figure 1). The number of players in accordance with the guidelines [observed N = 29] and
not in accordance with the guidelines [observed N = 11] for relative carbohydrate intake on MATCH-
DAY was significantly different to an expected frequency distribution [x*=8.100; df = 1; p = 0.004; ¢ =

0.45] with a greater number of players meeting the guidelines (Figure 2).
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EI:BMR Ratio
Mean energy intake for DAY-1 and DAY-2 was 2872 + 480 kcal and mean BMR equalled 1963
+ 114 kcal. The EI:BMR ratio was calculated to be 1.46 with lower and upper 95% confidence limits of

1.42 to 1.48.

DISCUSSION

The purpose of the current study was to examine the macronutrient intake of elite Gaelic
football players on the two days preceding competition and on the match-day prior to the game. In
relation to the first study aim, carbohydrate intake was significantly greater on DAY-2 compared to
DAY-1 which supports the study hypothesis. With regards to the second study aim, the number of
players in accordance with and not in accordance with the guidelines for carbohydrate intake on DAY-
2 was significantly different, with a greater number of players not in accordance with the guidelines
which supports the study hypothesis. This indicates that despite a significant increase in carbohydrate
intake on the day before competition, a significantly greater number of players were not consuming
carbohydrate in line with the guidelines of 7 g.kg™ (Burke et al., 2011; Thomas et al., 2016).

It has been previously identified that elite Gaelic football players were not consuming
adequate carbohydrate in their training diet (Collins et al., 2011; Reeves & Collins, 2003). The results
obtained in the current study suggest that this insufficient intake of carbohydrate is also present in
the pre-competition period. These results are also consistent with the findings of other team sports
such as soccer, rugby league, rugby union and Australian football (Anderson et al., 2017; Bradley et
al., 2015; Lundy et al., 2006; Schokman et al., 1999). The inadequate intake of carbohydrate on the
day preceding the game will likely result in sub-optimal muscle glycogen concentrations (Burke et al.,
2011). Low glycogen levels may have a detrimental effect on the ability of the players to fulfil the
physical and physiological demands of match-play considering that glycogen is the main energy
substrate utilised by skeletal muscle during periods of high-intensity activity (Balsom, et al., 1999b;

Williams & Rollo, 2015). Running performance in particular may be compromised and such nutritional
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intakes may well be a contributing factor to the reported decrements in variables such as total
distances, high-speed running distances and sprint distances covered across match-play (Malone et
al., 2016; Ryan et al., 2017).

In relation to the third study aim, the number of players meeting and not meeting the
recommendations for carbohydrate intake on MATCH-DAY was significantly different, with a greater
number of players in accordance with the guidelines, which rejects the study hypothesis. It appears
that most players had little difficulty meeting the 1-4 g.kg* guidelines before the match (Burke et al.,
2011; Thomas et al., 2016). This perhaps indicates a perception among players in the present study
that carbohydrate intake on the match-day alone is sufficient to maximise performance, with such
intakes on the day before competition neglected. Carbohydrate intake on the day of competition can
continue to increase muscle glycogen stores and is important for replenishing hepatic glycogen depots
depleted by the overnight fast (Thomas et al., 2016). Blood glucose represents a key fuel for the central
nervous system and a shortage of such fuel substrates can impair concentration, decision-making and
skill execution whilst increasing perceptions of fatigue (Welsh et al., 2002).

The over-consumption of fat and protein in the pre-competition period appears to be an issue
of concern. Guidelines for athletic populations recommend that fat should constitute approximately
20-35% of daily energy intake (Thomas et al., 2016). Chronic restriction of fat intake is not advised due
the likelihood of developing deficiencies in fat soluble vitamins and essential fatty acids (Bishop et al.,
1999). However, it is acceptable to acutely restrict fat to <20% of energy intake in the pre-competition
period in order to facilitate an increased consumption of carbohydrate (Thomas et al., 2016). Fat
comprised 31% of the players' energy intake on DAY-2. Interpreting this value, it is evident that the
players consumed excess fat and this may have hampered their carbohydrate intake. Likewise, fat
intake on MATCH-DAY was rather high at 29% of energy intake. Elevated intakes of fat in close
proximity to the match may increase the risk of gastrointestinal distress and can contribute to a delay

in gastric emptying (De Oliveira et al., 2014; Jeukendrup, 2017).
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General protein intake guidelines for athletes recommend 1.2-2.0 g.kg* per day (Egan, 2016;
Thomas et al., 2016). In the present study, protein intake was at the higher end of these guidelines. A
high protein intake of close to 2.0 g.kg' appears to be more appropriate for when players are
undertaking intense periods of training (Egan, 2016). Moderate protein intakes of 1.4-1.7 g.kg* have
been recommended for intermittent team sport athletes and appear more suitable for typical pitch-
based training and competition (Campbell et al., 2007). A high intake of dietary protein is associated
with increased satiety and therefore the players in the current study may not have possessed the
appetite to consume the necessary carbohydrate on the day before competition (Halton & Hu, 2004).
Overall, these findings are consistent with previous research that has identified that elite Gaelic games
players were not obtaining energy in the optimum proportions (Collins et al., 2011). Energy intake on
DAY-1 and DAY-2 was lower than values previously reported in elite Gaelic football players (Collins et
al., 2011; Reeves & Collins, 2003). The energy intake was also lower than recent findings in other team
sports such as soccer and Australian football (Anderson et al., 2017; Devlin et al., 2017). However, it
is the macronutrient percentage of this energy intake rather than total energy intake that is of concern
in the current study. As a measure of the validity of reported energy intake, the EI:BMR ratio obtained
indicates that neither under-reporting nor over-reporting of energy intake is likely to have occurred in
the present study (Black, 2000; Goldberg & Black, 1998; McCrory et al., 2002).

A limitation of the current project was the number of participating teams and players. Perhaps
a greater number of players recruited from a wider range of elite teams may provide a more conclusive
representation of the population. The time-point of the season also needs to be taken into
consideration. Dietary intake during a preliminary competition at the beginning of the season may be
different to mid-season when the major competitions are underway. Accordingly, a similar
investigation conducted at different time-points throughout the season is required. In addition, it must
be acknowledged that nutritional recommendations for Gaelic football players are taken from general

athletic guidelines which suggests the need for the development of sport-specific recommendations.
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In summary, the present investigation examined the pre-competition macronutrient intake of
elite Gaelic football players. The major finding was that a significantly greater number of players were
not in accordance with the guidelines for carbohydrate intake on the day before competition. Players
consumed surplus fat and protein and a reduction of such intakes may facilitate a greater consumption
of carbohydrate to support the demands of match-play. Carbohydrate consumed in line with the
guidelines can optimise muscle glycogen stores which are the main energy substrate for periods of
high-intensity activity. Competition focused nutritional strategies are required to ensure that players

consume the appropriate quantity of macronutrients to maximise their performance.
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Figure 1: Number of players in accordance with the guidelines for relative carbohydrate intake (7 g.kg
1y on DAY-2. Yes = in accordance with the guidelines; No = not in accordance with the guidelines [* =
significantly different to an expected frequency distribution (p <0.05)].
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Figure 2: Number of players in accordance with the guidelines for relative carbohydrate intake (1-4
g.kg?, 1 - 4 hours before) on MATCH-DAY. Yes = in accordance with the guidelines; No = not in
accordance with the guidelines [* = significantly different to an expected frequency distribution (p
<0.05)].
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Table 1: Energy and macronutrient intake (mean + SD) (*MATCH-DAY - pre-match: 10 a.m. — 1
p.m.)

DAY-1 DAY-2 MATCH-DAY*
Energy (kcal) 2843 £ 515 2902 + 447 900 * 325
Energy (kcal.kg?) 33.5%6.3 343+5.7 10.7+3.9
Carbohydrate (g) 295 + 98 318+ 77% 107 + 43
Carbohydrate (g.kg?) 34+1.1 3.7+1.0* 1.3+0.5
Carbohydrate (% El) 40.8+8.9 45.6+8.8 48.2+14.3
Protein (g) 170 £ 32 163 +22 49.7 £26.3
Protein (g.kg?) 21104 1.9+0.3 0.6+0.3
Protein (% El) 243+4.2 22.9+3.9 22.1+8.7
Fat (g) 109 + 27 101+ 28 30.8+18.3
Fat (g.kg?) 1.3+0.3 1.2+03 0.3+0.2

[* = significantly different to DAY-1 (p <0.05)]
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Table 2: Guidelines for pre-competition carbohydrate intake

Day Recommendation Reference
Day before competition 7 g.kgt (Burke et al., 2011)
Day of competition 1-4 g.kg™ (1-4 h before) (Thomas et al., 2016)
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