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ABSTRACT

This study assessed the anthropometry and physical
conditioning attributes of young male inter-county
(national level) Gaelic football players, comparing
possible differences according to age category
(under-14 [U14] to under-21 [U21]) and position. In
total, 3547 assessments were undertaken in 2588
players across a 10-year period (2013 to 2023).
Assessments included anthropometry (stature, body
mass, sum of 3 skinfolds), flexibility (sit and reach
test), muscular power (countermovement jump and
standing long jump), running speed (5-m and 20-
m), muscular endurance (maximum push ups) and
aerobic capacity (yo-yo intermittent recovery test
level 1 [YYIRT1]). Increases were demonstrated
when comparing age categories from U14 to U21 for
anthropometry (e.g., height [cm] +5.7%), muscular
power (e.g., Standing long jump [cm] +16.1%).
running speed (e.g., 5 m speed [s] -4.8% from U14
to U20), running momentum (e.g., 20 m momentum
[kg.ms-1] +41.5% from U14 to U20), muscular
endurance (push-ups [n] +107.7%), flexibility (sit
and reach [cm] +36.0%) and aerobic capacity
(YYIRT1 [m] +42.3%). When comparing positions,
goalkeepers and midfielders were taller and heavier
than backs and forwards, respectively. Additionally,
midfielders displayed superior aerobic conditioning
when compared with other positions, while
goalkeepers displayed significantly lower aerobic
conditioning. These findings offer comparative data
of young Gaelic football players from varying age

categories (U14 to U21) which are further classified
according to positions. Practitioners may utilize
this data to inform player identification processes,
characterise position-specific benchmarks and
monitor physiological adaptations in young players.

Keywords: team sport; long term athletic
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INTRODUCTION

Gaelic Football is a team sport native to Ireland which
is played on a grass-based pitch (= 85 m in width
and 135 m in length) with two sets of 15 players.
Games are 60 minutes in duration at underage and
club (sub-elite) levels, and 70 minutes at adult male
inter-county (elite) level, which are characterised as
‘developmental’ and ‘national’ levels, respectively,
in the McKay' framework. Competitive match-play
is characterised by technically demanding skills,
complex tactical decision-making and intense
physiological and mechanical demands?*, wherein
the actions performed are often unpredictable
and vary substantially in both intensity and
duration®*®€. For instance, male players competing
in the under-18 (U18) category spend =85% of
playing time at lower intensities (jogging, walking
or stationary) whilst intermittently undertake high-
intensity bouts of running, sprinting, cutting/pivot
manoeuvres, changes of pace and physical contests
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for possession interspersed with sequences of
incomplete recovery®. This intermittent pattern of
activity results in an average in-game total distance
of 5774+737 m and high speed distance (=5.5 m.s°
") of 37640 m°. These demands likely elicit high
cardiopulmonary loads, mechanical strain and
impose a major burden on oxidative, glycolytic and
phosphagen energy systems, collectively imposing
marked perturbations to skeletal muscle metabolic
homeostasis’®. Indeed, this has been reported in
similar team sports, wherein match-play has resulted
in (i) pronounced depletion of creatine phosphate
and glycogen stores®®, (ii) significant fluid loss™,
(iii) exertional hyperthermia' and (iv) considerable
neuromuscular fatigue and muscle damage'.
Together, the stressors encountered during match-
play underline the importance of well-developed
physical conditioning as a means to tolerate the
multifactorial metabolic and mechanical challenges
imposed’, reduce the likelihood of sustaining injury'
and perform effectively. Moreover, young players’
competitive seasons have become extended and
are increasingly saturated with training sessions
and matches, in tandem with prevalent multi-team
and multi-sport activity*'™, which may periodically
exceed psychophysiological allostasis if tissue
damage, fatigue and substrate depletion are not
adequately compensated'?16,

Given the importance of physical conditioning for
young Gaelic football players, as evidenced by
differences reported in muscular strength, power
and aerobic function when comparing playing
standards'’, maturation status'® and progression
to adult competition™, studies outlining these
characteristics'™®2° remain few. Notably, young
club (sub-elite) and inter-county (elite) level Gaelic
players were reported to display similar flexibility
and countermovement jump scores, whilst the elite
level players demonstrated superior standing long
jump scores'™2°. When viewed collectively however,
these studies utilised different tests used to assess
aerobic capacity and running speed, consequently
preventing their accurate comparison®?, Of
note, when benchmarked against the same tests,
previously examined national level under-18
players® presented with similar anthropometric,
physiological and performance characteristics to
age matched athletes from other team sports, e.g.,
soccer and rugby union??2  Additionally, there
were minimal between-position differences evident
in physiological or performance attributes among
the cohort?®®, which contrasts findings in similarly
aged rugby union?®, Australian rules®* and soccer®
players, and adult Gaelic football players®. This

may imply that young male Gaelic football players
display uniformity in physical conditioning attributes
across outfield positions, or perhaps any differences
were not detectable in the studies sample (n=265)%.

In light of the available literature, it can be reasonably
inferred that the provision of a more comprehensive
body of results characterising the physiological
profiles of a wider range of players, would elicit
valuable diagnostic information to (i) contextualize
the design of training methods and/or loads, (ii)
quantify relevant short- and long-term adaptations
to training, (iii) inform decision making processes
(such as optimal playing position, team rotations
and player selection) and (iv) elicit guidance for
talent development pathways. As participation
and professionalism in the sport continues to
grow'®, the importance of these factors increases.
Importantly, existing research in Gaelic games has
demonstrated differences between components of
fitness according to both age and playing standard,
whereby national level and/or older players have
demonstrated superior physical conditioning than
developmental level and/or younger players®2, a
premise supported by data in other team sports?”28,
Since many of the physiological, mechanical and
performance attributes previously mentioned align
with the incremental trajectory of maturation into
adulthood?, it is vital that appropriate pathways
are maintained to foster ongoing physical, tactical,
technical and phyco-social development with this in
mind, such that player progression and retention is
maximised031,

To address the underlined gaps in the literature
and develop a holistic outline of young male Gaelic
football players’ physiological and performance
attributes across the developmental pathway,
large samples across multiple teams are required
to accurately depict the variance observed across
age categories. Determining such an account
will provide new knowledge which will add much
needed context for practitioners working within the
domain and have important implications for training
prescription and monitoring processes. Therefore,
this study aimed to profile the fitness components
of young male Gaelic footballers across (i) age
categories (U14 to U21) and (ii) playing positions.

METHODS
Experimental and Participant Overview

A total of 2588 young male players (mean age
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+SD: 15.4+1.3 y) participated in a longitudinal
study across a 10-year period between 2013 and
2023, wherein 3547 assessments were undertaken.
All players participated in a national level Gaelic
football development programme (i.e., all inter-
county development players from one province)
(U14 to U20) within their county and were assessed
for anthropometrical and physical characteristics
during the first competitive phase of the year each
season. Consequently, each participant theoretically
could have had a maximum of seven testing points
in the present study (assessed in seven consecutive
years). Summarised, a total of 3547 data points
from 2588 unique players were recorded. Herein,
there were 1898 players with one testing point, 482
with two, 154 with three, 42 with four, and 11 with
five. Players were assessed each year based on
their age category: U14 (n=288; 13.8+0.4 y), U15
(n=1197; 14.6+£0.5 y), U16 (n=1066; 15.3+0.5 vy),
U17 (n=492; 16.1+0.5 y), U18 (n=332; 16.9+0.6 y),
U20 (n=88; 18.3+0.9 y) and U21 (n=84; 19.3+0.7 y)
and can be seen in table 1. Participants were also
categorized as goalkeepers, defenders, midfielders
and forwards to compare positional differences
(table 1). In instances where a player was reported
to play for more than one position, between position
comparisons were omitted. Previous research®'232
and the physical demands of Gaelic football match-

play®? guided the selection of the anthropometric
and physical conditioning measures assessed
during the testing protocol (figure 1). Participants
were instructed to refrain from strenuous exercise
for at least 48 h before the test sessions and to
consume their normal pre-training diet before the
test session. All participants and their parents or
legal representatives were fully informed about
the aim and the procedures of the study before
giving their written informed consent. The Ethics
Committee of the Technological University of the
Shannon approved the present study approved the
present study. Participants were advised that they
could withdraw from the study at any time.

Procedures

All testing sessions followed the same standardized
sequence: (i) height and body mass measurements,
(ii) sit and reach, (iii) skinfold assessments, (iv) jump
tests, (v) maximum push-ups, (vi) speed tests, and
finally (vii) the Yo-Yo intermittent recovery test level 1
(YYIRT1). Body mass and height were measured to
the nearest 0.1 cm and 0.1 kg respectively, using a
portable scales and stadiometer (Seca 707 Scales,
Hamburg, Germany). Players’ skinfold thickness
was measured at three anatomical sites (chest,
abdomen and thigh) using a skinfold callipers (Baty,
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(vii) Push up test Longitudinal assessments (n=3547) in young
(viii) Yo-Yo IRT male Gaelic football players (n=2588).
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Figure 1. Schematic overview of study design and procedures.
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UK) as described in previous methods®?. Here,
three measurements for each skinfold on the right
side of the body were obtained to the nearest 0.2 mm
using the International Society for the Advancement
of Kinanthropometry (ISAK) protocols. The median
of triplicate measurements was used for all
subsequent analysis. Pilot testing was conducted to
verify the reliability of anthropometric measurements
performed by three assessors'? Intra-rater reliability
was evaluated through four repeated skinfold
assessments per each assessors, with the technical
error of measurement below 5%, consistent with
recommended standards'??°. Inter-rater reliability
was not presently assessed, which represents a
limitation of the study. Nevertheless, all assessors
followed standardized procedures in accordance
with ISAK protocols to minimize variability, and this
was reflected in the high intra-rater reliability. Sum
of three skinfolds (23 SF) was calculated by adding
all sites together. Body density was determined
using the Siri equation and percentage body fat was
calculated according to the equations previously
described by Jackson and Pollock®#.

Flexibility was assessed using the Sit-and-Reach
(SAR) test>?. Participants removed their shoes and
sat on the floor with their legs fully extended and
feet against the sit and reach box (Eveque Leisure
Equipment, Ltd, Cheshire, United Kingdom). Of
note, all SAR tests were conducted before any
warm-up activity. Placing one hand on top of the
other and keeping their legs straight, participants
reached forward as far as possible while sliding their
fingers along the measurement scale on top of the
sit and reach box. Participants were asked to hold
the final position for 3 seconds, and measurements
were recorded to the nearest centimetre. After one
familiarization practice, each participant performed
3 trials with the best score recorded for analysis.

Upper-body muscular endurance was assessed
using a push-up test. The player began in a prone
position with their hands on the floor, thumbs
shoulder-width apart and elbows fully extended.
Keeping the back and body straight the player
descended to the tester's flat hand, placed on
the floor below the player's sternum, and then
ascended until the elbows were fully extended.
If participants did not reach the flat hand, the
rep was not counted and they were instructed
to attempt again with correct form. Participants
maintained this movement, without rest, until fatigue
prevented rate compliance at which point additional
encouragement was provided to the point of
either cessation of upward movement or complete

collapse®. The test was scored as the maximum
number of push-ups performed before failure (i.e.,
inability to lock out elbows on the ascent and/or
complete a rep).

Jump performance and running speed were
conducted as per Cullen et al*?°. Jump performance
was assessed using the counter-movement jump
(CMJ) and the standing long jump (SLJ) and
recorded using an OptoJump (MicroGate, Italy). The
optojump has demonstrated high levels of validity
and reliability, e.g., intraclass correlation coefficients
of 0.997-0.998%*. For the CMJ, the arms were kept in
the akimbo position to minimise their contribution to
the vertical jump. The SLJ required participants to
perform a countermovement jump with arm swing
to propel themselves horizontally forward as far as
possible. For each jump test, one practice jump
was provided to familiarize participants with the test
procedure. If any player had continual increments in
jump height across the 3 jumps, a 4th attempt was
permitted. The highest or longest of all recorded
jumps was used for further analysis and longest for
CMJ and SLJ, respectively (to 0.1 cm). For the CMJ,
mean power in Watts was calculated as per Degens
et al®®. Firstly, jump velocity (m.s™) was determined
as follows:

v=a*t/2

Where v was velocity, a was gravitational
acceleration (9.81 m.s") and tf was flight time. Next,
mean power (W) during the countermovement jump
was estimated as follows:

W = body mass *a * v

After completing the push-up and jump tests, and
prior to the running speed and YYIRT1 assessments,
all participants performed a standardized warm-up
based on a modified and shortened version of the
Gaelic 15 protocol (excluding strength exercises),
followed by 3-5 minutes of rest. The Gaelic 15
is a structured dynamic warm-up designed to
improve movement efficiency and reduce injury
risk, incorporating running drills, mobility work,
and sport-specific speed and change-of-direction
activities. Participants running speed was recorded
to the nearest millisecond over 5 m and 20 m using
SMARTSPEED wireless electronic timing gates
(Typical error <0.03 s)%¢ (Fusion Sport International,
Queensland, Australia) on an indoor track. The
participants were instructed to start by placing
forward their dominant foot on a mark 30 cm behind
the starting line. Timing gates were placed at the
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starting line, 5 m line and the 20 m line. Participants
completed three runs using runners for footwear,
with the best time recorded as their result.

The YYIRT1 has been demonstrated to be valid
and reliable and was used to assess field-based
invasion team sport-specific endurance and
administered according to the procedures outlined
previously®?%%7. The test involves repeated pairs
of 20-m runs at progressively increasing speeds
controlled by audio bleeps with a rest interval
between runs of 10-seconds. The time required
to complete each shuttle run was progressively
decreased and the distance (m) covered was
recorded and represented the test score. Following
the running speed tests, minimal activity was
undertaken, (i.e., a = 50 m walk) before the Yo-Yo
test commenced. All participants began the Yo-Yo
test simultaneously as a group (on average =~ 20
players), and verbal encouragement was provided
throughout by coaches (= 2-3 present) and
researchers (= 2-3 positioned as YYIRT1 markers)
to support maximal effort.

Statistical analysis

Descriptive statistics were reported as mean=SD,
distribution clouds, percentiles and via raw
data points. All analyses and subsequent data
visualization were conducted on RStudio (version
4.1.0, RStudio).

RESULTS

Players’ age, anthropometric and body composition
measurements can be seen in table 1, whilst
flexibility, muscular power, running speed, muscular
and aerobic conditioning measurements can be
seen in table 2. As there was some variability in the
number of tests completed (for instance, an injured
player may have not undertaken all of the tests), the
raw data points are also included in figures 110 5.
Raw data points, percentiles and probability
distribution of players’ (i) body fat and fat free
mass can be seen in figure 2, (i) Yo-Yo Intermittent
Recovery Test and maximum push up values can
be seen in figure 3, (iii) countermovement and
standing long jump values can be seen in figure 4,
(iv) running speed over 5 and 20 m can be seen
in figure 5 and (v) running momentum over 5 and
20 m can be seen in figure 6. Further overview of
the participant numbers for each test and a written
overview of the percentiles can be seen at the
following open-source link: https://rb.gy/pvhda8.

DISCUSSION

The present study assessed the anthropometry,
body composition and physiological attributes of
young male Gaelic football players from different
age categories and positions and presents the
largest such sample available in the sport to date.
The players’ anthropometric and body composition
characteristics (height, body mass and fat free
mass) and physical conditioning (muscular
power, muscular endurance, aerobic capacity,
flexibility and running speed) were improved with
advancing age for all groups. Nevertheless, greater
homogeneity was evident from under-18 onwards,
a phenomenon axiomatic with natural maturation
processes®*°. When comparing playing positions,
there were differences observed in anthropometric
and physical condition, wherein the goalkeepers
and midfielders generally tended to be taller and
heavier than the backs and forwards, respectively
(table 1). Additionally, midfielders tended to display
superior aerobic conditioning when compared with
all the other positions, while goalkeepers typically
displayed lower aerobic capabilities than outfield
positions (figure 3).

Players’ stature, body mass and fat free mass was
greater with increasing ages into late adolescence,
consistent with prior reports™38, likely resulting
from maturation, natural physical development and
possible responses to resistance exercise. There
were notable positional differences for height and
body mass, whereby midfielders and goalkeepers
were taller and heavier than forwards and backs
respectively (table 1), reflecting prior findings in
Gaelic football>?%4°, This may be logical given the
advantages of a taller and larger frame in these
positions, whereby capacity to save goals and/
or compete for primary possession in the air from
kick outs are key attributes®. Body composition
demonstrated large variability, as indicated by
the large standard deviations for body fat (%) for
each age category and positional sub-groups,
respectively (table 1). Positional differences were
evident to a greater extent, whereby goalkeepers
demonstrated greater skinfolds and body fat
measurements (figure 2), a finding in line with
earlier data?°4°, This may in part be attributed to the
disparity in metabolic loads faced by goalkeepers
when compared to outfield players during training
and match-play, which are substantially lower*'.
With respect to the outfield players in particular,
adipose tissue may negatively impact players’
capacity to run, jump and change direction/
pace against the forces of gravity?*?, increase the
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Table 1. Age, anthropometric and body composition measurements.

Creative Commons Attribution (CC BY) license (https:// creativecommons.org/licenses/by/ 4.0/).

Age (y) Height (cm) Body mass (kg) FFM (kg) 23 SF (mm) Body fat (%) Sit and reach Yo-Yo IRT1 (m)
Under-14 n Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD
Combined 288 13.8+£0.4 1711272 57.6 £85 51.2+83 28.3+12.8 72+35 17.8 £ 6.3 1189.6 + 388.7
Goalkeepers 13 13.8+04 1727 + 4.8 60.4 + 5.6 546 +0.3 495 + 16.3 13.0+4.2 180+7.6 872.7 + 4141
Defenders 71 138+ 0.4 169.9 £ 5.8 56.5 + 7.6 53.4£6.2 22777 5621 18.2+£5.8 1194.9 + 388.4
Midfielders 24 13.9+£0.3 176.6 £ 5.2 64.2 £ 6.3 61.8+0.0 39.0+£0.0 10.0£0.0 174+74 1398.3 + 437.6
Forwards 75 13.8+0.4 170.2 + 8. 56.1 + 9.3 446 +9.2 25.6 +10.2 6.6+27 17.5+£6.3 1166.6 + 335.5
Under-15
Combined 1115 146 £ 0.5 1740+ 6.8 62.1+8.6 56.0 £ 6.8 33.0+ 14.6 89+40 20.0+6.9 1209.0 + 390.2
Goalkeepers 70 145+ 05 176.5£6.0 68.4 + 95 59.2+6.4 518+ 254 13.8 £ 6.5 18.6 + 6.8 833.9 + 322.3
Defenders 382 146 + 0.5 173.0+5.6 61.0+7.3 555+5.8 315118 85+33 205+7.0 1232.3 + 365.1
Midfielders 107 14.6 £ 0.5 181252 69.1+£6.2 622+ 5.1 333+ 14.6 92+44 21474 1378.1 + 466.2
Forwards 394 146 £ 0.5 1726 £ 7.1 60.2 + 8.7 546 +7. 31.2+ 121 8.4 +33 19.3+6.6 1205.7 + 357.6
Under-16
Combined 1033 153+ 0.5 1771 +£6.2 66.8 + 8.3 60.5+6.2 32.8£14.0 89+37 23.0+7.1 1371.8 £ 4147
Goalkeepers 64 15.4+£05 180.0 = 6.1 76.8 £ 8.7 640+7.6 48.6 + 24.5 13.0+£6.2 221 +7.3 987.3 + 307.5
Defenders 345 1563+ 0.5 176.0 £ 5.4 68.9+7.3 59.7 £ 5.4 29.7+10.4 80x29 229+ 75 1418.6 + 400.0
Midfielders 107 154 +£0.5 183.3 £ 5.1 744 +£6.7 66.2 £ 5.0 33.8+14.0 9.1+36 23.7 6.3 1416.2 + 488.7
Forwards 318 153+ 0.5 1756 £5.9 68.1+7.7 64.0+ 7.6 32.7+123 89+34 23.0+6.9 1379.5 + 386.3
Under-17
Combined 446 16.1 £ 0.5 178.3+6.0 70.1 £ 8.0 63.1£6.3 34.8 + 28.8 9.0+39 23.0+ 71 1516.5 + 377.5
Goalkeepers 22 16.1 £ 0.3 181.7 +6.5 76.8 + 8.7 65.1 + 6.8 452 +17.7 11.7+45 221 +7.3 1102.9 = 239.3
Defenders 136 16.1 + 0.5 177.0+5.0 68.9 +7.3 62.6 +5.8 38.6 + 42.1 9.6+49 22975 1534.1 + 389.6
Midfielders 43 16.2 £ 0.5 1838+ 6.5 744 £6.7 68.0 + 6.9 31.4+£79 86+23 23.7 £6.3 1703.2 + 426.2
Forwards 149 16.1 + 0.5 1774+ 56 68.1+7.7 619+6.4 30.7 +12.7 8.4+34 23.0+6.9 1499.8 + 326.0
Under-18
Combined 362 16.9+£0.6 179.8 £ 5.8 72174 65.6 £ 5.6 31.7 £ 13.1 87+36f 248 +7.1 1628.2 + 359.4
Goalkeepers 25 16.8 £ 0.6 1829+ 45 785 +9.2 68.9+5.0 42.8 + 19.6 11.7+51 23372 1418.7 £ 321.7
Defenders 128 169+ 0.6 178.6 £ 5.2 705 +6.4 64.7 £5.3 29.6 + 11.7 8.1+3.2 256 +7.0 1655.2 + 354.0
Midfielders 33 16.9+0.6 186.0 £ 4.2 776 £6.7 70.8 + 4.8 31.1+£13.9 85+38 262+ 71 1647.6 + 302.7
Forwards 118 16.8 + 0.6 178.7 + 5.6 70.9 + 6.8 64.6 +55 319+ 116 8.7+33 24072 1631.5 £ 379.8
Under-20
Combined 73 18.3+0.9 182.1 £ 6.8 78.6 +85 68.5+ 6.4 385+ 15.8 10.6 £ 4.3 26.1 + 8.1 1575.6 + 397.0
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Age (y) Height (cm) Body mass (kg) FFM (kg) 23 SF (mm) Body fat (%) Sit and reach Yo-Yo IRT1 (m)
Goalkeepers 4 183+ 1.0 1825+ 7.8 85.8+12.7 70.0+55 63.3£22.6 17.3+£5.6 214 £10.7 906.7 + 151.4
Defenders 12 18.2+0.8 180.1 + 4.1 789 £6.3 76.9 £ 6.7 401 £ 15.7 11.2+43 28.6 £ 6.8 1696.7 + 393.2
Midfielders 9 18.3+0.7 191.7 + 3.6 84.4 +82 67.1+52 31.8+11.2 8.8+3.0 255+ 11.0 1645.7 + 419.8
Forwards 22 183+ 1.0 179.2+53 746 +6.8 70.0+55 359+ 124 99+35 258 + 7.1 1578.9 + 328.9
Under-21
Combined 84 19.3+07 180.8 + 6.3 77.2 =81 69.6 + 6.3 348 +12.4 98+34 24.0 +6.1 1691.8 = 337.1
Goalkeepers 7 19.1 £ 0.9 186.0+ 2.8 83.3+ 10.6 726 +6.4 443 +24.3 123 +£6.3 22950 1220.0 + 230.1
Defenders 30 19.3+0.7 179.4 £+ 4.8 76.0 £ 6.6 68.9 55 325+ 10.0 92+28 246 £6.2 1818.0 + 286.8
Midfielders 10 19.4+05 189.7 + 2.5 84.3+32 75.1 + 3.1 40.7 + 11.8 109+ 3.6 24.8 +8.0 1630.0 = 204.8
Forwards 28 19.4+0.7 178.0+ 6.0 746 £8.3 67.6 + 6.8 329+94 9427 23357 1738.8 + 338.9

Table 2. Flexibility, muscular power, running speed, muscular and aerobic conditioning measurements.
CMJ H (cm) CMJ (W) SLJ 5 m speed 20 m speed 5 m Mom (kg.s') 20 m Mom (kg.s™) Push ups
Under-14 n Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD
Combined 187 288 +48 271.2 + 59.1 188.9 + 19.1 1.19 £ 0.06 3.36 £ 0.13 248.2 £ 32.0 352.3 £ 45.0 18.2 £ 10.0
Goalkeepers 13 27.7 +£55 280.6 + 45.1 187.3 £+ 23.4 1.22+£0.04 3.43+0.13 250.5 £22.2 357.8 £ 30.6 18.3+£9.7
Defenders 71 285+ 4.1 265.6 = 38.1 188.7 + 18.2 1.19 + 0.06 3.39+0.14 235.4 + 30.5 331.8 +42.2 18.3+10.6
Midfielders 24 306+55 313.7 + 43.1 196.8 + 19.7 1.18 £ 0.05 3.27 + 0.09 270.4 + 31.8 387.6 £ 39.3 20.7 £ 11.5
Forwards 75 28.7 +5.1 266.1 £ 50.9 186.8 = 18.7 1.19 £ 0.05 3.36 £ 0.13 2525+ 31.8 359.2 £ 445 17.2+£89
Under-15
Combined 1115 295+ 47 299.5 + 471 193.4 + 21.7 1.20 £ 0.07 3.33+0.15 270.0 + 40.2 389.8 £ 53.5 20.5 + 8.4
Goalkeepers 70 27.4 £ 51 3128 +474 186.3 £ 25.0 1.16 £ 0.06 3.32+0.13 291.7 £ 453 402.0 £57.9 16.2+£8.2
Defenders 382 30.0+4.2 297.3 £ 421 195.0 + 20.7 1.21 £ 0.07 3.33+0.15 260.9 = 36.4 379.0 + 48.7 21.2+87
Midfielders 107 304 +54 335.4 +40.8 200.1 £ 22.6 1.16 £ 0.06 3.23+£0.13 311.5+£26.5 443.1 + 331 202 +82
Forwards 394 29.2 + 4.7 289.4 + 47.8 191.4 £ 211 1.21£0.07 335+0.15 263.6 £ 38.4 380.3 £52.3 20.5+82
Under-16
Combined 1033 31.1+4.6 329.5 + 45.9 203.1 + 20.1 1.15+£0.07 324 £0.12 305.1 +38.8 430.5 + 46.6 259 + 9.1
Goalkeepers 64 29.1+45 354.1 £ 484 1952 +21.8 1.16 £ 0.09 3.33+0.17 327.8 £28.5 456.7 £ 30.6 19.7 £ 9.0
Defenders 345 31644 326.1 £ 40.7 202.7 = 20.7 1.15+ 0.08 3.24 + 0.1 299.4 + 39.1 423.4 + 43.6 26.8 8.9 1t
Midfielders 107 321 %51 365.4 + 42.9 205.1 £ 21.9 1.13 £ 0.08 321+£0.14 317.3+31.6 446.0 £ 33.3 252 +93 1
Forwards 318 30744 319.3+£428 201.0 £ 20.3 1.15+£0.05 3.24 £0.11 304.1 +£40.8 429.4 £ 534 26.3 +88 1T
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CMJ H (cm) CMJ (W) SLJ 5 m speed 20 m speed 5 m Mom (kg.s') 20 m Mom (kg.s™) Push ups

Under-17

Combined 446 33.2+4.6 360.9 + 49.3 210.4 + 201 1.19 + 0.06 3.26 £ 0.12 296.7 + 30.9 433.6 + 43.7 289 +92
Goalkeepers 22 324 +53 385.2 +60.0 208.7 + 22.5 1.22 + 0.06 3.34£0.15 325.7 +32.8 476.3 + 47.5 233+6.7
Defenders 136 32949 350.6 + 45.8 210.8 +20.0 1.20 £ 0.07 3.27 £ 0.13 286.1 + 30.1 419.3 = 40.3 28.1+93
Midfielders 43 34357 387.8 + 49.4 2166 +21.2 1.20 + 0.06 3.27 £0.14 315.0+ 253 461.3 + 34.9 28.7 +8.9
Forwards 149 33.2+37 350.2 + 44.0 208.8 + 19.5 1.18 £ 0.05 3.25 +0.11 295.7 + 281 431.0+41.3 305+92
Under-18

Combined 362 33.8+4.7 369.6 + 42.6 2166 + 18.7 - - - - 30.3 £95
Goalkeepers 25 326 +4.8 396.2 + 50.0 2150+ 219 - - - - 26.8 + 8.3
Defenders 128 343+50 363.7 +41.6 216.4 = 17.5 - - - - 31.4+104
Midfielders 33 33.5+55 395.6 + 39.0 216.8 +21.8 - - - - 26.5+6.4
Forwards 118 33.6 +4.0 362.6 + 40.0 2146 + 18.4 - - - - 31.1 £ 9.1
Under-20

Combined 73 36.6 +4.2 4271 £50.5 220.7 +17.8 1.18 + 0.06 3.20 £ 0.09 339.3 + 37.6 498.1 £ 51.5 36.1 +£13.9
Goalkeepers 4 351 +45 422.4 £ 489 216.8 + 15.6 1.17 £ 0.01 3.22 £ 0.04 3727 +85.4 540.2 + 110.5 223 +82
Defenders 12 36.4 + 3.8 469.4 = 41.3 218.7 = 14.4 1.17 £ 0.06 3.18 £ 0.10 339.4 + 28.8 497.2 + 39.5 405+ 14.8
Midfielders 9 3569+26 408.9 + 51.8 239476 1.17 £ 0.04 3.21 £ 0.05 378.5+15.9 5541+ 313 37.7 £ 191
Forwards 22 37552 4224 +48.9 2158 +18.8 1.19 +£0.07 3.22 £ 0.11 319.0 + 30.8 4711 +£423 35.7 £ 10.6
Under-21

Combined 84 345+438 400.1 + 521 2194+ 210 - - - - 37.8 +£13.2
Goalkeepers 7 31.7+57 4143 + 64.9 2136 +254 - - - - 222 +115
Defenders 30 359+48 403.2 +47.9 2255+ 18.4 - - - - 38.2+ 13.4
Midfielders 10 343 +6.5 430.8 + 35.4 217.9+20.3 - - - - 40074
Forwards 28 340+ 3.7 385.1 + 56.2 215.0 + 221 - - - - 40.8 £ 12.6
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Figure 2. Raincloud plot displaying players’ body fat (%) and fat free mass (kg) values. The cloud represents probability density and point and error bars towards
their base represent the mean £SD. Percentile values ranging from (10" to the 90" percentile) are represented by dashed lines, with the darkest line corresponding
to the 90" percentile (highest value) and the lightest shading indicating the 10" percentile (lowest value). The shading intensity of the dashed lines gradually deep-
ens as percentiles increase from 10" to 90™.
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Figure 3. Raincloud plot displaying players’ Yo-Yo intermittent recovery test (m) and maximum push up (n) values. The cloud represents probability density and
point and error bars towards their base represent the mean +SD. Percentile values ranging from (10" to the 90" percentile) are represented by dashed lines, with
the darkest line corresponding to the 90" percentile (highest value) and the lightest shading indicating the 10" percentile (lowest value). The shading intensity of the
dashed lines gradually deepens as percentiles increase from 10" to 90™.
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Figure 4. Raincloud plot displaying players’ (A) countermovement jump height (cm) and (B) standing long jump distance (cm) values. The cloud represents prob-
ability density and point and error bars towards their base represent the mean £SD. Percentile values ranging from (10" to the 90" percentile) are represented by
dashed lines, with the darkest line corresponding to the 90" percentile (highest value) and the lightest shading indicating the 10" percentile (lowest value). The
shading intensity of the dashed lines gradually deepens as percentiles increase from 10" to 90™.
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Figure 5. Raincloud plot displaying players’ running speed (s) over (A) 5 m and (B) 20 m. The cloud represents probability density and point and error bars towards
their base represent the mean £SD. Percentile values ranging from (10" to the 90™ percentile) are represented by dashed lines, with the darkest line corresponding
to the 90" percentile (highest value) and the lightest shading indicating the 10" percentile (lowest value). The shading intensity of the dashed lines gradually deep-
ens as percentiles increase from 10" to 90™.
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Figure 6. Raincloud plot displaying players’ running momentum (kg.s™) over (A) 5 m and (B) 20 m. The cloud represents probability density and point and error
bars towards their base represent the mean £SD. Percentile values ranging from (10" to the 90" percentile) are represented by dashed lines, with the darkest line
corresponding to the 90" percentile (highest value) and the lightest shading indicating the 10" percentile (lowest value). The shading intensity of the dashed lines
gradually deepens as percentiles increase from 10" to 90™.).

Copyright: © 2025 by the authors. Licensee IUSCA, London, UK. This article is an 1 3
I | l S ' A open access article distributed under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https:// creativecommons.org/licenses/by/ 4.0/).

International Universities Strength

and Conditioning Association



International Journal of Strength and Conditioning. 2025

Profiling the Physical Conditioning Attributes of Young Male
Gaelic Football Players: From Adolescence to Adulthood

energetic cost of locomotion*? and impede their
capacity to dissipate metabolically generated
heat during training/competition*>43.  Further, fat
free mass values progressed with advancing age
categories (figure 1) which coheres with expected
maturation processes®.

The current players’ aerobic capacity, as assessed
by the YYIRT1, showed increases in the older
categories, with similar results from U18 onwards.
Importantly, given the increases in body mass
throughout these age categories (up until U20), it is
conceivable that the changes in absolute aerobic
function were larger in magnitude than those
reflected by the current YYIRT1 improvements.
More specifically, it's possible here for instance
that absolute VO, . (ml.min") may have improved
to a much greater extent than relative VO, (ml.
kg.min™), whereby players who display a similar
YYIRT1 score in the presence of a larger body
mass are almost certainly improving their absolute
aerobic capacity (e.g., VO, . [ml.minT])%*
Indeed, a number of age categories displayed
similar YYIRT1 scores in conjunction with increases
in  body mass, supporting this hypothesis®.
Although midfield players typically exhibited larger
YYIRT1 distances than other outfield positions
(table 1), these differences were generally small
in magnitude, reflecting earlier work in U18 Gaelic
football players®. Certainly, a well-developed
aerobic system is necessary for players to sustain
the large competitive workloads encountered (=100
m.min-")>32and replete the anaerobic fuel stores
which become intermittently taxed during bouts
of high intensity actions*. Further, athletes with a
superior aerobic capacity may be better equipped
to meet a larger proportion of bioenergetic
demands faced through the oxidation of fatty acids
as fuel, consequently reducing dependence on
carbohydrate-driven glycolysis and possibly limiting
the degradation of glycogen“. Although glycogen
depletion at the global or whole muscle may remain
moderate following team sport match-play, marked
reductions in subcellular regions or at single-fibre
levels have been reported, and these reductions
may interfere with calcium kinetics and excitation
contraction coupling®%. Subsequently, localized
reductions in muscle glycogen during Gaelic football
match-play may contribute to fatigue development,
and this premise highlights the importance of
appropriate nutritional intake and aerobic fitness
as protective moderators*47. |t is important for
practitioners to note that the YYIRT1 is underlined
not only by aerobic capabilities, but by a range of
integrative factors, such as anaerobic qualities and

the neuromuscular capability to repeatedly perform
sharp changes of direction*®, which all contribute to
the YYIRT1 test results®. Overall, the YYIRT1 scores
presented in the current cohort were similar to age
matched Gaelic football players™, lower than age
matched elite level soccer players (-23.4% at U15)*
and superior to elite rugby union players (+10.4
to 34.2%)* and provide a valuable benchmark for
young developmental and/or national players.

Muscular power and endurance progressed with
advancing age categories, with larger increments
observed for the younger age categories. This is
evidenced by improvements in the number of push-
ups completed, and SLJ distance and CMJ height/
mean power (table 2). These findings are consistent
with trends in rugby league® and soccer®, although
the CMJ height values were moderately lower than
previously reported soccer academy players (=-
7%)* and netball players (=-16%)°'". Of note, the
magnitude of improvements for momentum and CMJ
average power was larger as the age categories
progressed, similar to prior work in rugby league*.
Whilst running speed and countermovement jump
height may be more similar between age categories
(table 2), coaches may use both relative (e.g., jump
height) and absolute (e.g., mean force/power)
measures such to account for the increases in
body mass and obtain a comprehensive overview
of players’ neuromuscular development*. Given the
high mechanical loading faced by Gaelic football
players when accelerating, decelerating and
changing direction during training and matches®®,
well-developed neuromuscular attributes  are
undoubtedly underpinning attributes™.

Alongside muscular power, running speed and
momentum are conceivably pivotal performance
determinants, such as for creating/defending
scoring attempts, generating separation/space
in attack and contesting for possession®2%253  |n
the current analysis, running speed was generally
similar between age categories (with some small
improvements evident [table 2]). This trajectory of
progression is comparable to data in rugby union*
but contrasts other findings in soccer, whereby
a greater magnitude of consistent improvements
were reported®. Additionally, the 5 m and 20 m
running speed times are similar to earlier data in
age-matched Gaelic football®® and slightly slower
than elite level soccer®, netball®® and Australian
rules players®. In contrast, running momentum
demonstrated more robust increases when
comparing categories (figure 5), implicating a
larger magnitude of locomotor improvements than
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when viewing running speed alone. This findings
implies the utility of monitoring players body mass
and running speed for additional momentum
computation, and complements similar observations
in rugby union**.

In Gaelic football, upper body neuromuscular
characteristics also bear a plausible influence
upon performance, for instance, during contests
for possession, man marking roles or propulsion/
balance during locomotion and changes of pace/
direction?™. In support, soccer training, which
conceivably involves much less upper body
activation when compared with Gaelic football, has
demonstrated high glycogen turnover and metabolic
perturbations in the upper body during small
sided games®. Collectively, whilst neuromuscular
properties of the lower body are likely of principal
importance in Gaelic football, the development and
monitoring of upper body power/endurance should
nonetheless also be considered by practitioners.
Accordingly, the present data provide normative
measures with which to do so. In the current
sample, the number of push ups demonstrated
large increases when comparing categories during
the development pathway (figure 2), and coheres
with earlier research®%. Notably, the present
cohort performed less push ups than previously
reported age matched means in elite soccer®® and
rugby league®® (-13.0 to -42.7%, respectively).
Nevertheless, these earlier studies employed push
up tests to 90-degree elbow bend®*¢ and the larger
range of motion currently used, wherein players
chests descending to a flat hand, limits direct
comparison.

LIMITATIONSAND FUTURERECOMMENDATIONS

In summation, this study provides a thorough
overview of the physiological and performance
attributes of national level male Gaelic football
players (U14 to U21), outlining useful norms for
practitioners and explicating the contemporary
developmental pathway of this population. Whilst
these findings reported are substantiated from a
large sample and provide novel insights, various
limitations persist and require consideration.
Foremost, the present study was limited to male
players, and findings cannot be generalized to
female players. Secondly, the study did not assess
maturation status which is likely to result in the
non-linear development of players anthropometric
and physiological attributes®®’. Notably, recent
work in Gaelic football specifically has shown that

(i) early maturing players tend to display superior
physical conditioning attributes when compared
with their late maturing counterparts®” and (ii)
significant maturation biases exist across youth
talent development pathways®. Consequently, it
remains unclear to what extent the current results
may be moderated by maturation effects, and
future work should incorporate gold-standard and/
or comparable assessments (e.g., Khamis-Roche
method)":%8,

Thirdly, although linear sprint speed and momentum
were examined, other locomotor characteristics
such as a direct measurement of acceleration,
force velocity profile, deceleration and change of
direction were not examined®. Future work should
therefore seek to profile these qualities. Finally, the
true relevance of the physiological testing battery
with respect to practitioners’ and stakeholders’
outcomes of interest, such as match performance,
training/match-play work capacity, player selection
and progression to elite level adult squads,
remains unknown. A superior understanding of
these areas would permit stronger inferences to
be drawn, where practitioners seeking to enhance
development and/or performance could intervene
with greater confidence. All considered, future work
should build upon the current analysis and seek to
(i) conduct similar research in female players'®, (ii)
examine possible changes during the competitive
season and (ii) assess if training/match-play external
loads increase with age/maturation, and if these
possible increases associate with the physiological
attributes.

PRACTICAL APPLICATIONS

In Gaelic football, numerous physiological and
performance attributes are ancillary to high
performance and resilience to injury. Accordingly,
appropriate  development of young players’
neuromuscular, physiological and mechanical
properties may serve as a key progenitor to a long
and successful career in the sport. The present
findings offer comparative data of Gaelic football
players from different annual-age categories (i.e.,
under-14 to under-21) which are further classified
according to positions. Coaches and strength
and conditioning staff may utilize this data to
inform player identification processes, assess
individuals’ strengths and weaknesses for tailored
training prescription, characterise position-specific
benchmarks for their squads, and monitor players’
physiological adaptations as they transition from
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adolescence to adulthood. Practitioners should
note that certain anthropometric and physiological
attributes, such as height, body mass, fat free mass,
countermovement jump force, running momentum
and muscular endurance, tend to increase more
rapidly during younger age categories, and become
more homogeneous in latter age categories.
On the other hand, measures such as skinfolds,
running speed and aerobic capacity may not
exhibit as consistent changes between seasons by
comparison, and future work is needed to examine
the possibility that within-season progress that may
revert to similar levels at the start of a preseason
phase, as demonstrated in adult Gaelic football
and other team sports®44. |t is also noteworthy
to recognize that midfielders and goalkeepers
generally display a larger physique, and midfielders
display  superior aerobic capacities when
compared with backs and forwards, respectively.
Understanding these differences can aid coaches
in identifying players suited for specific positions
and inform training prescription accounting
for these differences. Ultimately, considerable
variability was evident among players, and thus,
tracking the development of physical conditioning
and body composition measures on an individual
and longitudinal basis seems prudent for optimal
development and performance.
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