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Abstract

Title Fitness Evaluation of Gaelic Football Players

Purpose A prospective observational study design was used to assess selected fitness
parameters Iin club level (CL) and county level (CO) Gaelic football players and, to determine the
accuracy of the 20 m shuttle run test (20 MST) in predicting VO,max in Gaelic football players
Methods A total of 213 Gaelic football players (95 CL, 118 CO) were recruited to part in the
study Subjects underwent a number of laboratory and field-based tests to assess physical
characteristics, flexibility, power, speed, agility and aerobic capacity The validity and reliability of
the 20 MST as a predictor of VO,max was assessed on a random sample of 32 players
representing CO and CL Each player undertook in random order 2 separate 20 MST tests and,

2 continuous incremental treadmill exercise tests to assess maximal aerobic capacity

Results CO had higher (p<0 05) levels of flexibility, lower {p<0 05) percent body fat and
smaller (p<0 01) waist circumference than CL There was no difference in any of the other
measured physical charactenistics between CO and CL.  County level players outperformed club
players in all indices of speed and agility evaluated Vertical jump scores, anaerobic power,
anaerobic capacity, VO,max , maximal heart rate or maximal ventilation and %VQ, at ventilatory
threshold were similar in CO and CL There was a significant positive relation (r =0 654, p<0 01)
between the number of shuttle runs completed during the MST and measured VO,max, and
between the estmated VO,max and directly measured VO,max (r = 0 673, p< 0 01)

Conclusion Physical charactenstics are similar in CO and CL  With the exception of indices of
speed and agiity, fitness levels are similar in CO and CL.  The 20 MST 1s a modest predictor of

VO,max in CO and CL
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Chapter 1

Rationale

Gaelic football (GF) is the most popular sport in Ireland 1t can best be described as a hybnd of
soccer, rugby and basketball, although it predates all of these games It s played between two
teams of 15 players on a rectangular grass surface approximately 137m long and 82m wide
There are approximately 2,600 Gaelic football clubs in Ireland, catering for over 500,000 players
and 20,000 teams The All-ireland championship series 1s the most prestigious competition and

attracts attendances of 80,000

Optimal performance in Gaelic football requires that players develop the appropriate
fitness attributes that allow them to cope with the physical demands of the game while
maintaining technique and skill levels Players are required to undertake multiple short duration
intermittent bouts of high intensity exercises interspersed with short-duration recovery perods  In
addition, they must possess the strength and flexibility attributes that allow them to obtain and
maintain possession of the ball, optimally execute skills and tackle opponents Relatively few

studies have been undertaken to assess the fitness characteristics of Gaelic football players

In recent times, efforts to improve Gaelic football performance have focused on physical
conditioning at the expense of skill technique and tactical development There 1s however,
relatively little information available to coaches regarding the fitness levels required for optimal
performance at different levels of competiton In addition, there Is a lack of normative data to

assist coaches In evaluating test results

Intercounty players can cover distances of 8 km or greater during the course of a game
(1) The ability to cover large distances and perform multiple sprints during a game requires a

high reliance on the aerobic energy system Maximal aerobic capacity ( VO,max) is the gold
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standard measure of aerobic capacity It 1s an integrative measure of the ability of lungs to supply
oxygen, the cardiovascular system to pump and transport oxygenated blood to the exercising
muscle and, the ability of the working muscle to use oxygen (2) Measurement of VO,max
involves the use of sophisticated equipment in specialized laboratories The equipment has high
acquisition and operational costs and requires highly trained and skilled personne!l Due to the
practical limitatons of laboratory based testing a number of field-based tests have been
developed to estimate VO,max The 20M Shuttle Test (20 MST) is one of the most commonly
used field test to estimate aerobic capacity in Gaelic football players To our knowledge no
studies have validated the 20 MST as a predictor of VO,max in Gaelic football players The am
of the study Is to assess the anthropometric charactenstics and fitness levels of Gaelic football
players and, to determine the accuracy of the 20 MST in predicting VO,max in Gaelic football

players
Hypothesis

1 A clear range of anthropometric and physiclogical performance prerequisites exists for

players of differing levels of competition and different playing positions

2 The 20M Shuttle Test (20MST) run 1s an accurate predictor of aerobic capacity in Gaelic

football players
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Chapter 2

Literature Review

Gaelic football »s the most popular sport in Ireland Attendances at provincial and national
competitions can range from 30,000 to 80,000 It is played between two teams on a grass field
137 metres x 82 metres {Appendix 1) Teams are comprised of 15 players, a goalkeeper, six
defenders, two midfielders and six forwards The exact positioning of each player may vary
depending on the tactics employed by team management Matches are comprised of two 35
minute periods, and are officiated by a referee, assisted by two sideline officials and four umpires

Each team 1s permitted up to five substitutions during the course of a game

Gaelic football 1s played with a ball, similar in size but slightly heavier than that used in
soccer The ball can be played over any distance by foot or hand and can be carrned using the
accepted solo running techrique This involves kicking the ball from foot to hand while stationary
or moving Goalposts with a crossbar are located on both end-lines The objective of the game
Is to score more than the opposition and concede as few scores as possible A team s awarded
a point when the ball 1s kicked or hand/fist-passed between the posts and over the crossbar A
goal 1s awarded when the ball cresses the goal end-line between the goal posts and under the

crossbar Three points are awarded for a goal

Pansh or community based clubs form the basic unit of the GAA Competitions are
organized at underage age (< 18 years old) and senior level The winners of the county senior
club championship contest the provincial, and ultimately the All-lIreland club series Like any
sporting organization there 1s a hierarchical competitive structure Top level players are selected
to represent their county team The All-lreland inter-county football series 1s the premier football

competition and 1s played between the months of May and September The inter-provincial
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competition is an annual compettion played between representative teams from the four
provinces Elite players are selected to represent Ireland in a hybrid game of Gaelic Football and

Austrahan Rules Football, called Compromise Rules

The movement patterns in Gaelic football are based directly or indirectly on the concept
of space and tme The primary objective of the team In possession is to create and exploit space
in order to score In contrast, when the opposition has possession the primary aim Is to decrease
the time and space available to them By denying time and space, the team achieves the broad
defensive objectives of preventing the opposihon from sconng and regaining possession of the

ball

The physiological demands of any sport are determined In large part by the activity
patterns of the game Gaelic football Is charactenised by irregular changes of pace and anaerobic
efforts supermposed on a backdrop of light to moderate aerobic activity (3} Players must be
able to execute a number of skills within an environment of explosive speed and intense physical
contact In addition, they must possess high levels of upper and lower body strength in order
compete for and maintain possession of the ball (4) Optimal performance requires that players
develop spectfic fitness attributes that will enable them to cope with the physiological demands

and maintain their technical standard throughout the course of a game

The fitness requirements of most team sports vary according to player position and the
overall tactical plan The distance covered during the game may also vary according to a player’s
position on the team (1) Elite players in many team sports tend to have a higher level of fitness

{5,6) and greater technical ability than sub-elite players
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Anthropometric Characteristics

Anthropometric characteristics of players may vary with positional and/or tactical role

assigned by the coach Knowledge of a players physical charactenstics are commonty used In

team selection and tactical roles The tallest players on the squad are usually positioned in

midfield In contrast, smaller more agile players are assigned wide positions where acceleration

and agihity are important for optimal performance

Anthropometric charactenstics and physical fitness are determinants of success in Gaelic

football (7) Woatson reported that inter-county players (CO) had a greater muscle mass and

lower fat mass than club level players (CL) (5) Gaelic footballers are similar in height and weight

to soccer and rugby league players and rugby union defenders {Table 2 1) Furthermore CO

players are on average shorter and lighter than American football and Australian Rules players

(5)

Table 2 1 - Height of players in different sports

Source Standard N Height (cm)
Reilly and Doran (1999) (82) Mayo Seniors 32 1797 0
Keane et al (1997) (6) County players 37 18140
Keane et al (1997) (6) Club players 40 17516 0
Watson (1995) (5) Munster Senior Inter-county Champions 1994 32 181 418 2
Flonda James & Rellly (1995) (4) U-21 Enghsh club footballers, university level 11 17615 8
Young and Murphy (1994) (57) Ulster Inter-county senior Champions 1993 21 17950
Kirgan and Reilly (1993} (35) Lancashire county league 15 174150
Scott et al (2002) (83) Pro Rugby Union Forwards 13 190 2+2 2
Scott et al (2002) (83) Pro Rugby Union Backs 15 179 54¢1 3
Casajus (2001) (84) Spanish Pro Soccer Team 15 18017 0
Gabbett, TJ (2000} (65) Amateur rugby league forwards 19 178 4+7 8
Gabbett, TJ (2000) (65) Amateur rugby league backs 16 17845 2
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Table 2 2 — Weight of players in different sports

Source Standard N Weight (kg)
Reilly and Doran {1999) (82) Mayo Seniors 32 799182
Keane et al (1997) {6) County players 37 826+4 8
Keane et al (1997) (6) Club players 40 76567
Watson (1995) {5) Munster Champions 1994 32 819469
Flonda James & Reilly (1995) (4) U-21 English club footballers, university level 11 70777
Young and Murphy (1994) (57) Ulster Champions 1993 21 812+71
Kirgan and Reilly (1993) (35) Lancashire county league 15 73349 3
Scott et al {2002) (83) Pro Rugby Union Forwards 13 10422 4
Scott et al {2002) (83) Pro Rugby Union Backs 15 86 317
Casajus (2001) (84) Spanish Pro Soccer Team 15 78 6+6 6
Gabbett, TJ (2000) (65) Amateur rugby league forwards 19 90 8+4 6
Gabbett, TJ (2000) (65) Amateur rugby league backs 16 797+50

Body mass and body composition may influence a number of performance parameters

Excessive body fat impedes mobility and agility and adds to energy costs of exercise (8) Excess

fat also Impedes the efficiency of heat dissipation during exercise (9)

Table 2 3 — Percentage Body fat of players in different sports

Source Standard N % Body Fat

Rellly and Doran (1999) (82) Mayo Seniors 32 123+29
Watson {1995) (5) Munster Champions 1994 32 15:42

Flonda James & Reilly (1995) (4) U-21 English club footballers, university level 11 122+ 21
Young and Murphy (1994} (57) Ulster Champions 1993 21 11429
Kirgan and Rellly (1993) (35) Lancashire county league 15 145+22
Casajus (2001) (84) Spanish Pro Soccer Team 15 18 7+4 2
Scott et al (2002) (83) Pro Rugby Union Forwards 13 128+08
Scott et al {2002) (83) Pro Rugby Union Backs 15 97+06

Gabbett, TJ (2000) (65) Amateur rugby league forwards 19 199+34
Gabbett, TJ (2000) (65) Amateur rugby league backs 16 175+50
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Energy Systems

Gaelic football is characterised by irregular changes of pace and anaerobic efforts
superimposed on a backdrop of light to moderate aerobic activity (3). The movement patterns
during a game are complex and involve activities such as walking, jogging, running sideways,
jogging backwards, walking backwards, low speed running, high speed running, and moving at
speed while in possession of the ball. The percent of total match time devoted to these

movement patterns varies considerably. (Fig 2.1) (1)

Walking

Jogging

Running sideways
Jogging backwards
Walking backwards
Standing still

Low speed running
High speed running

In possession of ball
0 10 20 30 40 50 60

% Match Time in Activity

Figure 2.1 Intercounty and club level activities

CL and CO players cover an average distance of 8.5km during a game at an average intensity of
71% V02max (1;3;3). In contrast, CL players cover approximately 7.0 km during a game (10).
The majority of time is spent jogging and walking. Less than 1.7% of total playing time involves
sprinting (1). Consequently, the aerobic energy system contributes significantly to the total

energy release during the course of a game.

Maximal aerobic capacity (V o2max) defines the upper limit of the cardiopulmonary

system. It is determined by the capacity to increase heart rate, augment stroke volume, and
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direct blood flow to the working muscle According te the Fick Principle, oxygen uptake s the
product of cardiac output and artenovenous oxygen across the body This implies that both
central (oxygen delivery) and peripheral (oxygen extraction) factors are important in ensuring that
the muscle receives an adequate supply of oxygen during exercise Maximal aerobic capacity 1s
the most commonly used laboratory test to assess aerobic capacity It 1s an integrative measure
of the ability of the lungs to supply oxygen, the cardiovascular system to pump and transport
oxygenated blood to the exercising muscle, and the ability of the working muscles to utilize

oxygen (2)

No studies have examined the relation between VO,max and Gaelic football
performance Studies examining the relation between aerobic capacity and performance in
soccer have been equivocal The VO.max of elite soccer players range from 55 0 to 65 0 mlkg
'min' (11-16) with a few individuals having values greater than 700 mlkg'min' There s
evidence of a relation between VO,max and the total distance covered (17,17,18) and the total
number of sprints undertaken (17,19,20) during a soccer game Successful professional soccer
teams have a higher aerobic fitness level than teams that are less successful (21,22) In
contrast, others have found that a high level of aerobic fitness does not equate with performance
No relation was found between VO,max and the final position In the Itallan league (23) Faina et
al, (24) observed that amateur soccer players had a higher aerobic power than professional
players (64 1 vs 58 9 mlkg 'min "} VO, max values among regular and non-regular elite soccer
players suggests that VO.max may not necessarily be crucial to successful sporting performance
In soccer (25) Time to exhaustion in a graded treadmill test was more highly correlated with

running time during a match than VO,max (26)

In addition to jogging and walking, players undertake multiple bouts of short duration high
intensity activies such as sprinting, jumping, and tackling during the course of a game The

8
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majority of sprints cover distances of less than 5 metres Only 5% of sprints are in excess of 40
metres (Fig 2 5) Short duration high intensity activities are fuelled primarily by the phosphagen
stores, and the breakdown of carbohydrates during anaerobic glycolysis  The relative
contribution of each energy system is dependent in large part on the intensity and duration of the
high intensity activity, the recovery interval and the ability to consume oxygen (27)
Phosphocreatine 1s a high-energy compound that is stored in skeletal muscle The energy
released from the breakdown of PCr is immediately available and, 1s biochemically coupled to the
resynthesis of ATP (86) The resting levels of PCr in skeletal muscles ts in the range of 70-80
mmol kg dry mass ', enough to provide energy for high 2-5 sec of high intensity exercise (86) In
contrast, the oxidative energy system and anaerobic glycolysis are the primary energy sources

for actions longer than 2-5 seconds in duration {26)

Creatine phosphate stores are replenished during recovery in coupled reactions from the
energy released during ATP hydrolysis (28) The ATP required for phosphagen restoration I1s
provided primarnly by the aerobic system from the oxygen consumed during the fast component of
oxygen recovery (17,29-31) Phosphagen restoration 1s 70% complete in 30 sec and 100%
complete in 3-5 min (17,32) A high level of aerobic fitness enhances recovery from intense
intermittent exerctse  Players with a high aerobic capacity require less time to recover between

high intenstty bouts (33 34) and will be able to sustain a high work rate during a game

Surpnisingly, few studies have assessed VO,max in Gaelic football players (4,5,5,6,35)
Results from laboratory based studies have reported values ranging from 476 +53t0526+40
mikg ' min ' (4) n English based Gaelic CL players using a running based protocol (Table 2 4)
In the only study performed on Irish based Gaelic footballers, average values of 58 6 + 3 8 ml kg
"min' were reported using a cycling based protocol (5) These values are similar to those

reported for soccer and rugby (Table 2 5)
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Table 2 4 — Lab-based maximal aerobic capactties of Gaelic football players

Source Level of Competition N VO,max
Rellly et al , (1999) (82) Senior intercounty team 32 588 +38"
Watson (1995) (5) Senior Intercounty team 32 586 + 3 8#
Young et al , (1994) (85) Senior Intercounty team 21 571146
Keane et al (1997) (6) Intercounty players 37 541+32*
Kirgan et al , (1993) (35) Lancashire county league 15 47653
Kirgan et al, (1993) (35) English club players 40 514+58"
Florida James et al , (1995) (4) U-21 English club footballers, university level 11 526+40
* Estimated VO, max using the 20 MST # Measured directly on a bike

Table 2 5 — Lab-based maximal aerobic capacities of soccer and rugby players

Source Level of Competition N VO,max
Scott et al (2002) (83) Pro Rugby Union Forwards 13 412+27
Scott et ai (2002) (83) Pro Rugby Union Backs 15 48 3+2 1
Casayus (2001) (86) Spanish Pro Soccer Team 14 655+80
Gabbett, TJ (2000) (65) Amateur rugby league forwards 19 381+54
Gabbett, TJ (2000) (65) Amateur rugby league backs 16 40+ 4 4
16Ramos et al (1994) Spanish first division 12 611167
16Malomsoki (1993) Hungary National team 11 62 7152
18Matkovic et al (1993) Croatian First Division 44 521107
16Puga et al {1993) ltalian First Division 19 59644 5
16Rahkila et al (1991) Finish National team 31 56 3+3 0

* Estmated VO, max using the 20 MST

# Measured directly on a bike

Laboratory equipment I1s costly to use In terms of capital expense, time and trained

personnel This equipment 1s predominantly confined to university laboratories or medical clinics

and, 1s not practical for use with large groups To overcome these Iimitations a number of field-

based tests have been developed to assess aerobic capacity The 20 metre multi-stage shuttle

run test (20 MST), 1s the commonly used field test to assess aerobic fitness in Gaelic football

players Compared to open circuit spirometry the 20 MST I1s easy to administer, can be used to

evaluate large numbers simultaneously and does no require expensive laboratory equipment

The 20 MST was developed in 1994 and consists of a number of stages or levels Each level

10
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lasts approximately 1 min and comprises a number of 20m laps or shuttles, paced by a senes of
audio signals (bleeps) The required running speed Increases at the beginning of each stage A
stage includes seven or more laps, depending on the required running speed and exact protocol
used Tests involving school children (36,36,37,37-39), college level students (40,40,41), healthy
adults (42,43), athletes trained Iin sports with different physical demands (44,45) have shown that

the 20 MST 1s a reliable and valid field test to estimate VO,max (Table 2 6)

Table 2 6 Validity and Reliability studies performed on the 20MST

Source Subjects Reliability ~ Vahdity
St Clarr Gibson (1998) (47) 10 male runners 067
St Clair Gibson (1998) (47) 10 squash players 0 61
Lie et al (1992) (38) 12 males 091" 072
Lie et al (1992) (38) 8 females 087"

Mahoney et al (1992) (39) 10 males 073 083
Mahoney et al (1992) (39) 10 females 0 88* 076
Boreham et al (1990) (36) 24 males and 24 females 087
Van Mechelen (1986) (75) 41 boys and 41 girls 076
McNaughton et al (1998) (41) 32 male 082
Grant et al (1995) (40) 22 males 086
Leger et al (1989) (37) 53 males and 24 females 09
Wilkinson et al (1999) (44) 20 males and female students 091
Ramsbottom et al (1988) (76) 36 males and 38 females 092
Palizzka (1987) {43) 9 males 093
Leger et al (1988) (37) 139 boys and girls 089"

Leger et al (1988) (37) 81 men and women 0 95*

Leger and Lambert (1982) (42) 59 males and 32 females 0975"

*Estimated VO,max using the 20 MST performed twice

The 20MST Is not always an accurate predictor of aerobic fitness

In a study examining

the validity of the 20MST in predicting VO,max in a population of 20 physical education students,
Sproule et al (46) found that the estimated VO,max was significantly lower than the estimated

value in 75% of the subjects The 20MST significantly under-predicted VO,max in runners and

11
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squash players (47) The efficacy of the 20 MST In predicting VO;max may be sport specific
To my knowledge no published findings have examined the validity of the 20MST to predict

VO;max in Gaelic football players

it 1s not uncommon during the course of a game for players to undertake repeated bouts
of short duration high intensity activity with recovery pericds that are too short to allow for
adequate restoration of phosphagen stores In order to maintain the redox potential of the cell
the hydrogen atoms are shifted from NADH" to pyruvate tn the lactate dehydrogenase reaction
and lactic acid 1s formed Lactic acid diffuses into the extracellular space and accumulates i the
blood Because of its low pH, lactic acid dissociates resulting in an increase in H” levels, and a

decrease in intracellular pH This in turn will have a deleterious effect on muscle function

Lactate accumulation in the blood 1s dependent on the balance between lactate
production (appearance) by exercising muscles and lactate removal (disappearance) by liver and
other tissues (48) The balance between appearance and disappearance is called turnover
Lactate accumulates in blood when the rate of production exceeds the rate of removal The
exercise intensity at which blood lactate exhibits an abrupt non-linear increase during dynamic

exercise 1s called the lactate threshold (LT)

The LT represents a key metabolic transition point from aerobic metabolism to a
progressively increased rellance on anaerobic metabolic pathways, and 1s a valid predictor of
endurance exercise performance (49) At steady state conditions below the LT a dynamic
equilibrium exists between the rate of pyruvate production and its subsequent oxidation by the
pyruvate dehydrogenase complex (PDC) Above this threshold, pyruvate accumulation reaches a
cntical concentration where 1t will be preferentially reduced to lactate rather than pass through the

PDC for further oxidization The lactate threshold occurs at approximately 50-60% VO, max in

12
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untrained Individuals  Adaptive responses resulting from endurance training allow individuals to

exercise at a higher intensity prior to the accumulation of lactate

The assessment of the LT requires the senal collection of blocod samples at rest and
periodically during incremental exercise The invasive nature of this procedure makes the
determination of the LT impractical in large groups The H* that accumulate in muscle during high
intensity exercise are immediately buffered by intracellular bicarbonate resulting in the production
of CO, Small changes in PCO, activate penpheral chemoreceptors, which in turn signal the
inspiratory center in the brain to increase ventilation (Vg) Eventually, minute ventilation increases
disproportionately compared with increases in oxygen consumption The exercise intensity at
which expired ventilation demonstrates a non-linear increase In relation to VO, is called the
ventilatory threshold {VT) (49} To my knowledge no previous studies have assessed the VT in

Gaelic football players

The rate of blood lactate production and removal can be significantly altered following a
penod of endurance training (50) 1t 1s not uncommon for the exercise intensity corresponding to
the LT to increase following a period of endurance trained without a concomitant improvement in
VO,max Shifting the LT curve to the nght will allow players to exercise at the same absolute
workrate pnor to accumulating lactate in the muscle In addition to aerobic capacity, there are
other fitness components that are important for optimal performance in competition These

Include flexibility, speed and strength

Flexibility

Flexibiity 1s the ability to move a joint through a complete range of motion {ROM)
Anatomical imitations such as bone constraints (which provide protection and stability to a joint),
large muscles, obesity and pregnancy affect the ROM about a joint  Muscle spindles appear to

have a set-point, beyond which the ROM 1s constncted The length and stiffness of a muscle can
13
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also effect its ROM (51). Recent research suggests that the bonds between actin and myosin

filaments may limit ROM (51). Muscle fibers may also have an intrinsic velocity that makes them

stiff (51). Reductions in the numbers of sarcomeres are associated with increased muscle

stiffness and decreased flexibility (51).

A number of mechanisms have been proposed to explain the beneficial effects of

flexibility on performance. Greater flexibility allows joints to move through their full range of

motion. This may allow muscles to produce greater force or velocity in the execution of a skill

(52). Appropriate levels of flexibility may help to prevent injury and, reduce the level of muscle

soreness following exercise (53). In contrast, extreme flexibility or hypermobility may predispose

joints to injury especially in contact sports such as Gaelic football.

Relatively few studies have examined the flexibility of Gaelic football players. Watson

(1995) (5) found large variations in flexibility among the members of a senior intercounty panel.

Some panel members had flexibility scores comparable to elite track and field athletes while

others had levels similar to those reported in untrained subjects.

Power

Power is the product of strength and speed and is important for optimal performance in

high intensity activities such a jumping, and accelerating from a stationary position (54).

Muscular power is commonly assessed by calculating the vertical displacement when jumping

from a stationary position (21). Vertical jump performance involves critical timing of all body

parts. The stretch shorten cycle, trunk extension and head movements are initiated prior to the

jump to develop maximum elastic and contractile energy in the muscles. Upper body and

abdominal strength are used to create good posture and act to conduct forces between the upper

and lower body (55). A coordinated arm backswing is important to create vertical velocity (56).

14
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Vertical jJump performance 1s commonly used to assess leg power in Gaelic football players
Distances between 50 cm and 60 cm have been reported (5,5,6,22,35,35,57) These scores are
comparable to those reported in soccer and rugby league (Table 2 7) Vertical jump performance
may vary with playing position Wisloff (1998) (6,21) reported that vertical jump height was
significantly greater in Norwegian soccer defenders and strikers compared to midfield players
The differences in performance may be due to the fact that midfield players are less involved in

Jjumping and tackling

Table 2 7 Vertical jump of players in different sports

Source Standard N Vertical Jump (cm)
Kirgan and Reilly (1993) (35)  Club Gaelic football players 15 48647
Keane et al (1997) (6) Club Gaelic football players 40 51665
Keane et al (1997) (6) County players 30 584164
Watson (1995) (5) County players 32 503+£58
Reilly and Doran (unpublished) County payers 33 583+67
Wisloff et al (1998) (21) Norwegian professional soccer players 29 549+53
Casajus et al (2001) (86) Spanish professional soccer team 15 478+29
Gabbett (2000) (65) Amateur rugby league backs 16 383
Gabbett (2000) (65) Amateur rugby league forwards 19 371

The Wingate test 1s a commonly used laboratory test to assess indices of anaerobic

power and capacity during a brief bout of high intensity exercise The standard Wingate protocol
involves cycling at maximal effort for 30 seconds against a fixed resistance (6) Peak power
output 1s the highest power output than can be generated during a test It normally occurs early
in the test The fatigue rate 1s calculated as the percentage difference between the peak power
output and the final power output (51) Values for peak power and mean power of 838188 W and
518459 W respectively have been recorded for English based club level Gaelic football players
{35,51) These values are lower than those reported for age-matched university level soccer

players (35)
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Speed

Only 1.7% of active playing time involves sprinting. This accounts for 3.7% of the total

distance covered during a match (1). The average sprint distance is 13.5 + 3.0 metres, and only

20% of sprints performed in Gaelic football are greater than 20m (1). (Fig 2.2).

0 5m

m 5-10m
O 10-20m
0 20-30m
m 30-40m

O >40m

21% 27%

Figure 2.2 Distance sprinted during Gaelic football a match

Many coaches view speed simply as the ability to cover a specified distance in the

shortest possible time. This rather narrow view fails to recognize the unique speed requirements

of Gaelic games. The player who can complete 40 metres in the shortest time will not necessary

be the fastest player in a game situation. Maximal sprinting speed although important, is only one

aspect of the speed requirements for Gaelic games. Consider a player who can sprint 40 metres

in 4.6 seconds. This is equal to an average speed of 8.69 metres per second (40 metres/4.6

sec). However, knowing that it takes 4.6 sec to run 40 metres provides no information regarding

the speeds achieved at various stages during the 40 metre run.

Table 2.8 represents a breakdown of each 5 metre segment of the 40 metre sprint. The

total time represents the accumulated time. The split time measures how long it takes to

complete each 5 metres segment of the run. The 10 metre mark was reached in 1.66 seconds

and the 15 metre mark in 2.25 seconds. Therefore, it took 0.59 seconds (2.25 - 1.66) to run that
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particular 5 metre segment The fastest 5 second split time occurred between 35 and 40 metres,

(0 43 sec)

Table 2 8 Sample 40 metre sprint demarcated into 5 metre segments

Interval Total time Spiit time Speed Average Acceleration
(Sec) (sec) (metres/s) speed (metres/s/s)
0 000 000 000 000 000
5 096 096 521 521 542 .
10 166 070 714 6 02 276
15 225 059 8 47 6 67 226
20 278 053 943 719 181
25 327 049 1020 7 64 157
30 373 046 1087 8 04 145
35 417 044 11 36 8 39 112
40 4 60 043 1163 8 69 0 61

The speed (metres/sec) during any segment of the spnnt i1s determined by dividing the
distance covered by the split tme This 1s a measure of the speed at an instance in time and is
referred to as instantaneous speed In the example, speed continued to increase up to the 40

metres mark The largest increase in speed occurred during the first 20 metres

Acceleration 1s a measure of how fast the speed 1s changing It is calculated by
subtracting the initial speed from the final speed and dividing by the time A player who goes
from zero to 5 21 metres/sec In 0 96 seconds will have an acceleration of 5 42 metres per second
every second (521-0)/096), 1e, the speed Is Increasing by 542 metres per second every
second Acceleration 1s greatest during the imal portion of the run Gaelic games require that

players are able to rapidly accelerate over distances of 10-20 metres

Rarely during the course of a game 1s a player required to sprint for any significant
distance without having to change speed, direction or both Players seldom run in a straight line
at maximal speed for any significant distance without having to change speed direction or both

The nature of the Gaelic football requires that players make frequent quick starts and sudden
17
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stops, interspersed with constant changes of speed and directon This 1s referred to as

directional speed

Speed of movement when in possession of the ball is referred to as possession speed A
study involving Australian Rules players found that the time required to complete a specific
distance increased 4-5% when the player has possession of the ball (57) Players who recorded
the fastest ime without possession were not necessarily the fastest when they had possession of
the ball Although the impact of ball possession on the speed of Gaelic football players has never

been examined it 1s desirable to develop speed attributes with and without possession of the ball

Speed 1s relative to the distance run and the nature of the game and/or competition In
sports that require speed over distances of 10 to 20 metres players with the greatest acceleration
will have the greatest speed As the distance gets longer maximal speed becomes more
important  Maximum speed 1s important when making overlapping support runs from deep

positions

Agility

Players must be able to move backwards, sideways and forwards while constantly
changing direction  Agility refers to the ability to change body direction and position rapidly and
can involve whole body change of direction in the honizontal plane, whole body change of
direction In the vertical plane (jJumping) and, rapid movement of body parts (58) Stationary and
dynamic agility refer to the ability to rapidly change direction from a stationary or moving position
respectively To my knowledge there are no standardized tests of agiity for Gaelic football

players
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Chapter 3

Methodology
Design Overview

This was a prospective observational study Subjects wvisited the Centre for Sport
Science and Health in a 4 h post absorptive state They were requested to refrain from vigorous
physical activity and abstain from caffeinated beverages and alcohol for 24 h prior to the test
Body weight, height, hip and waist circumference was measured, and double thickness
subcutaneous skinfolds was determined Subjects then underwent a battery of tests to assess
flexibility, power, speed, aerobic capacity and agiity The tests were performed in the same
order On arnval subjects were instructed to rest for 5 minutes and resting heart rate and blood
pressure were recorded Anthropometrics including skinfolds were then taken followed by
flexibility tests and vertical jump performance All these tests were performed without a warm up
The subject was then instructed to warm up and stretch before completing the sprint and agility
tests followed by the Wingate test Each subject then returned after two days recovery to

complete the VO,max test
Independent Vanables Club and county level Gaelic football players of different playing positions

Dependent Variables Height (cm), weight (kg), BMI (kg/me), body fat (%), bicep, chest, waist and
quadriceps girths (cm), flexibility (cm), vertical jump (cm), acceleration speed (m/s?), 20m linear
speed (m/s%), forward and backward agilty (m/s®), VO,max (mikg/min), % VO.,max

corresponding to the VT (% VO,max at VT)
Inclusion Cniteria

Senior club level (CL) and county level (CO) Gaelic football players were eligible to

participate in the study Club level players were classified as those who had played club football
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in the previous 12 months County level players were classified as those who were currently
members of a county senior or U21 team Subjects provided written mformed consent as

approved by the Institutional Review Committee at DCU

Exclusion Critenia

Subjects were excluded If they smoked, had diabetes, history of heart disease, liver

dysfunction, or other medical conditions that may contraindicate exercise participation

Anthropometrics

Height and weight were measured using a stadiometer (Seca Model 220, GMBH,
Hamburg, Germany) Subjects wore minimal clothing and no shoes Height was measured to
the nearest cm and weight was measured to the nearest 01 kg Lange skinfold callipers
(Cambndge Scientific Industries, MD) were used to measure double thickness subcutaneous
adipose tissue on the nght side of the body The following anatomical sites were measured,
pectoralis, abdomen, thigh, triceps, subscapular, supraiiac and mid-axillary A minimum of two
measurements was taken at each site If the measurements vaned by more than 2 mm a third
measurement was taken Body density was calculated using the Jackson and Pollock equation

(59) Body fat was converted to percent body fat using the Siri equation (60)

Dominant biceps and upper thigh, waist, and chest circumferences were measured using
a measunng tape {Gulick measuring tape, Creative Health Products, Inc, 5148 Saddie Ridge
Road, Plymouth, Ml 48170) The dominant biceps muscle was measured at the largest
circumference while the subject actively flexed the muscle Thigh circumference was measured
on the anternor thigh half-way between the hip and the knee cap The narrowest part of the torso
as seen from the anterior aspect was used to measured waist circumference The measurement

was taken after narmal expiration Chest circumference was measured underneath the arms at
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the widest point of the chest, generally in line with the sternum Measurements were taken to the

nearest milimetre Repeated measurements were taken for accuracy and consistency

Blood Pressure

Subjects rested for 5 min In a sitting position before each measurement Systolic and
diastolic blood pressure was manually determined using a mercury sphingomonometer

{Accoson,Metpak 0114, London, UK) and an appropriate size cuff (Accoson, London UK)

Heart Rate

Subjects rested for 5 min in a sitting position before each measurement Heart rate was
measured using a wireless Polar vantage heart rate monitor (Polar Vantage NV™ Polar, Port

Washington, NY)

Flexibility

Hamstnng flexibility was measured using a sit and reach test (Item 5111, Takel Physical
Fitness test, Takel Scientific Instruments Co, Ltd, Tokyo 142, Japan) Subjects sat on a flat
surface with their shoes removed and heels placed against the edge of the measuring box They
were Instructed to hyper-extend their knees and, to flex their trunk as far as possible The
instructor's hands were pressed against the knees to prevent flexing Subjects remained in the
final position for 3 sec Each subject performed 3 trials and measurements were recorded to the

nearest cm

Vertical Jump

A Cranlea vertical jump mat (ltem 5106, Takel Physical Fitness test, Takel Scientific
Instruments Co Ltd, Tokyo 142, Japan) was used to measuring jJumping ability Subjects were
instructed to jump as high as possible and to land with both feet on the jJump mat Use of the

arms was permitted to provide momentum

21



Fitness Evaluation of Gaelic Football Players

Modified Wingate Test

A modified version of the Wingate test was used In the current study (Appendix 2) This
involved cycling on a cycle ergometer (Monark 824 E Ergometer) at maximal etfort for 10 s
against a resistance equal to 9% body weight This was repeated 3 times and each test was
followed by 30 s recovery period duning which the subject remained stationary on the bike Peak

power Is the maximum power reached on trals 1,2 and 3 of the Wingate

Speed

Acceleration speed over 5 m and maximum speed over 20 m were determined using
electronic photocells Subjects warmed up for 5 min using a standard protocol, which involved
progression from jogging to sprinting This included all forms of movement including forwards,
backwards and sidewards Subsequent to this, subjects stretched all the major muscle groups
A free start was used In all runs in order to eiminate the influence of reaction time Subjects were
instructed to run as fast as possible through the 20 metre gates Split-times were recorded at 5 m
and 20 m Three tnals were performed and the best tnal was selected Each 20m run was
followed by a 2 min recovery period Backward speed was assessed by instructing the subject to
sprint backwards for 5 m Three trials were performed and the best tnal was selected Each 5m

run was followed by a 1 min recovery period

Agility

Agility was assessed using a 50m forward and backward running course A free start
was used In order to eliminate the influence of reaction time  Subjects were Instructed to run as
fast as possible through the course outlined (Appendix 3} Three trials were performed and the

best tnal was selected Each 50-metre run was followed by a 2 min recovery period

22




Fitness Evaluation of Gaelic Football Players

Maximal Aerobic Capacity

Maximal aerobic capacity ( VO,max) was determined using a RAMP treadmill (Woodway
ELG 55, Well Am Rhein, Germany) exercise test Each test was voluntarnly terminated when the
subject could no longer continue to exercise because of fatigue Subjects were verbally
encouraged to exercise to exhaustion Respiratory metabolic measures and heart rate were
determined continuously throughout the session Maximal oxygen uptake was determined by
averaging the two highest consecutive 30 s values Cntena for VO,max was attainment of at
least two of the following a plateau of VO,max, as indicated by a difference in values between
the last two stages of the test <2 1 ml kg' min' respiratory exchange ratio (RER) 2 1 15, a rating
of perceived exertion (RPE) of more than 17 {6-20 scale) or fallure of heart rate to increase with

further increases 1n exercise intensity (61)
20 Metre Shuttle Test

The valdity and reliability of the 20 MST and VO,max was assessed on a random
sample of 32 players representing both club and county level Each player undertook two

separate 20 MST tests and two laboratory based VO,max tests in random order

The 20 MST test involved completing a number of stages (levels), each lasting 1 min in
duration {Appendix 4) Subjects ran back and forth between two lines exactly 20 m apart keeping
in time with a number of audio signals The required running speed increased by 0 14 ms' at the
beginning of each stage The change in speed corresponding to a change in level was denoted
by a triple bleep Subjects were verbally encouraged to give a maximal effort The test was
terminated when a subject withdrew voluntarty, or was not longer complying to test regulations,

I e, unable to maintain the set pace
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Respiratory Metabolic Measures

Breath by breath expired oxygen, carbon dioxide, and ventilatory volume were
determined using open circuit spirometry (Sensormedics Vmax 29 Metabolic Chart,
SensorMedics Corp , Yorba Linda, CA) Prior to testing, the gas analyzers were calibrated with

standard gases of known concentration
Ventilatory Threshold (VT)

Ventilatory threshold, was determined using the VE method This involves plotting the
relation between expired VO, and expired ventilation (Vg) The H* that accumulates in muscle
during high intensity exercise 1s immediately buffered by intracellular bicarbonate resulting 1n the
production of CO, Small changes in PCQO, activate peripheral chemoreceptors, which in turn
signal the inspiratory centre in the brain to increase ventilation (Ve) The exercise intensity at
which expired ventilation demonstrates a non-linear increase in relation to VO, 1s called the

ventilatory threshold (VT) (49)
Statistics

Descriptive statistics are described as mean + SD (Appendices 6 - 20 ) Comparisons
between CL and CO players were made using Students independent t-tests A 2 x 4 [group (club
vs county) x position (goalkeeper, defender, midfielder forward) ANOVA was used to compare
within and between group differences Ewdence of response validity was determined using
Pearson correlation and simple linear regression This analysis separately regressed the final
stage attained during the 20 MST and the estmated VO,max attained during the 20 MST with

the measured VO,max Repeatability of both tests was determined using intraclass correlations
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Chapter 4
Resuits
Normative data

Descnptive statistics and percentile tables using the results from the 213 players tested
from different playing levels are presented in Tables 4 1, 42, 43 and 4 4 Normative data tables

for general playing positions and playing levels are included in the Appendix (Appendix 6 — 20)
Competitive Level

CL had a higher percent body fat (p<0 05) and a greater waist circumference (p<0 01)
than CO players (Table 4 5) There was no difference in any of the other measured physical
characteristics between CL and CO players (Table 4 5) Compared to CL players, CO players
had higher levels of hamstring flexibility {(Fig 1) (p<0 05) Vertical jump scores were similar in
both groups (Table 4 8) CO players outperformed CL players In all indices of speed and agility
evaluated (Table 4 ) There were no differences In anaerobic power, anaerobic capacity (Table
47), VO,max, % VO,VT, maximal heart rate or maximal ventilation between the two groups,

(Table 4 8)
Positional Comparisons - Club vs County

No comparisons were made between CL and CO goalkeepers due to the small sample
size County level defenders had a higher BMI (p<0 05), larger bicep circumference (p<0 05),
smaller waist circumference (p<0 01) and greater hamstring flexibility (p<0 01) than CL defenders
(Table 4 9) There was no difference in any of the other physical characteristics between CL and
CO defenders Absolute and relative oxygen uptake values (Table 4 12) were higher and forward
and backward running times were better (Table 4 10) In CO defenders than CL defenders

(p<0 05)
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Waist circumference (p<0 01) was greater in CL than CO midfieiders There were no
differences 1n any of the other physical characteristics between club level and county level
midfield players CO mudfield players were faster over 20m than CL players There was no
difference In anaerobic power, anaerobic capacity (Table 4 11), % VOVT, VO.,max, maximal

heart rate or maximal ventilation between the two groups (Table 4 12)

Club level forwards had a greater waist circumference (p<0 01) than CO forwards There
was no difference in any of the other physical characteristics between club level and county level
forwards Average agility imes were slower (p<0 05) in CL forwards than CO forwards Levels of
fatigue were greater in club level than county level forwards durnng the first (p<0 001) and third
(p<0 01) tnals of the modified Wingate test There were no differences in anaerobic power,
anaerobic capacity (Table 4 11), % VO,VT, VO.max, maximal heart rate or maximal ventilation

between CL and CO forwards (Table 4 12)
Positional Comparisons — Club Level

Midtield players were significantly taller and heavier than defensive and forward players
Chest, waist and quadriceps circumference were greater (p<001) in mudfield players than
defenders There was no difference between positions 1n any of the other measured physical
characteristics There was no difference in flexibility, power, speed or agility between the various
playing positions (Table 4 10) There was no difference in anaerobic power, anaerobic capacity
(Table 4 11), % VO,VT, VO,max, maximal heart rate or maximal ventilation between playing

positions (Table 4 12)
Positional Comparisons — County Level

Midfield players were taller (p<0 01) and heawvier (p<Q 01) than defensive and forward

players In addition, they had a larger biceps circumference (p<0 05) than forwards and a larger
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waist circumference than defenders (p<0 01) and forwards (p<005) There was no difference
between positions in any of the other measured physical charactenstics There was no difference
in flexibility, power, speed or agility between the various playing positions (Table 4 10) Midfield
players fatigued to a greater extent than forwards (p<0 05) during tnal 1 of the Wingate test
(Table 4 11) County level defenders had a higher absolute and relative VO,max than midfield
and forward players {Table 4 12) There was no positional difference in anaerobic power,
anaerobic capacity (Table 4 11), % VO,VT, maximal heart rate or maximal ventilation (Table

412)
20 MST

The reliabiity of the directly measured VO,max values, and the VO,max values
estimated from the results of the MST were assessed on a random sample of 32 players
representing both club and county level Each player undertook two separate 20 MST tests and,
two laboratory based VO,max tests in random order (Appendix 5) There was a significant
Intraclass correlation (r=0 75,p<0 01) between the VO,max measured during the first and second
treadmill test and between the VO,max estimated from the final level achieved in the first and the
second 20 MST (r=88,p<0 01) There was a significant relation (r=0 654, p<0 01) between the
number of shuttles successfully completed and measured VO,max values and between the
estimated and directly measured VO,max (r = 0 673, p< 0 01) The largest drop-out rate dunng
the first 20 MST occurred at the beginning of a new level The drop-out rate was highest during

the mid to latter stages of a given level during the second 20 MST
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Table 4 1 Anthropometric Charactenstics of Combined CL and CO players

Standard
Components Vahd Mean Deviatton Minimum Maximum
Age (yrs) 203 232 41 16 0 400
Height (cm) 214 180 6 56 1670 1956
Weight (kg) 214 812 93 545 1096
BMI (kg/m?) 214 249 25 189 326
Resting heart rate (bpm) 167 62 10 40 88
Systolic blood pressure (mmHMg) 168 127 11 102 160
Diastolic blood pressure (mmHg) 168 78 8 50 100
Body Composition

Standard
Components Vahd Mean Deviation Minimum Maximum
Chest skinfold (mm) 204 105 45 40 280
Thigh skinfold (mm) 203 133 50 40 280
Abdomen skinfold (mm) 204 214 96 60 560
Sum of skinfolds (mm) 204 451 167 170 1070
% Body Fat 204 158 75 41 46 4
Fat mass (kg) 204 132 75 00 489
Lean body masss (kg) 205 67 6 83 00 920
Physical Characteristics

Standard
Components Vaiid Mean Deviation Minimum Maximum
Chest circumference (cm) 212 959 55 800 1120
Biceps circumference (cm) 21 327 24 258 395
Quadriceps circumference (cm) 212 572 52 316 690
Waist Circumference (cm) 212 880 77 68 0 1120
Vertical Jump and Hamstring Flexibility

Standard
Components Vald Mean Deviation Minimum Maximum
Vertical Jump (cm) 212 531 63 390 740
Hamstring flexibility (cm) 202 223 69 60 390
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Table 4 2 Percentiles of Anthropometric Charactenistics of Combined CL and CO players

Percentiles
Components 10 20 30 40 50 60 70 80 S0 100
Age (yrs) 190 200 202 216 230 240 250 260 280 400
Height (cm) 1735 1762 1775 1790 1810 1820 1835 1850 1880 1956
Weight (kg) 704 737 755 780 803 828 854 881 951 1096
BMI (kglmz) 221 228 234 241 246 253 260 269 281 326
Resting heart rate (bpm) 500 540 570 600 62 65 68 71 75 88

Systolic blood pressure (mmHg) 114 120 120 122 126 130 130 136 142 160
Diastolic blood pressure (mmHg) 68 70 74 76 78 80 82 86 90 100

Body Composition

Components 10 20 30 40 50 60 70 80 S0 100
Chest skinfold (mm) 60 65 70 90 100 110 120 140 160 280
Thigh skinfold (mm) 75 90 100 110 1130 140 150 170 200 280
Abdomen skinfold (mm) 110 135 153 180 190 220 250 290 345 560
Sum of skinfolds (mm) 265 300 340 390 430 470 520 590 695 1070
% Body Fat 74 89 108 127 147 167 186 216 273 464
Fat mass (kg) 56 70 83 97 114 132 154 191 240 489
Lean body masss (kg) 595 623 646 657 672 691 717 738 763 920

Physical Characteristics

Components 10 20 30 40 50 60 70 80 90 100
Chest circumference (cm) 895 915 930 940 955 965 982 100t 1035 1120
Biceps circumference {cm) 300 307 315 320 325 330 339 345 358 395
Quadniceps circumference (cm) 525 543 555 561 572 583 595 611 629 690
Waist Circumference (cm) 782 810 835 855 880 898 915 940 990 11290

Vertical Jump and Hamstring Flexibility

Components 10 20 30 40 50 60 70 80 90 100
Vertical Jump (em) 450 480 490 510 530 540 560 580 610 740
Hamstring flexibility (cm) 130 160 190 210 220 238 260 284 320 390
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Table 4 3 Performance Characteristics of Combined CL and CO players

Cardiorespiratory response at maximal exercise

Standard
Components Valid Mean Deviation Minimum Maximum
Max VT in one breath () 163 299 045 193 508
Max respiratory rate (I/min ") 164 55 7 41 72
Max ventilation rate (I/min ) 164 120 16 70 152
Respiratory exchange ratio 163 113 006 096 131
Vol of CO2 Expired (I/min ') 164 473 060 302 6 31
Absolute vol of O2 uptake (/min ‘) 164 428 053 285 552
Relative vol 02 upake (ml/kg '/min ) 165 526 62 356 675
Ventilatory threshold (ml/kg '/min ') 138 451 52 325 58 4
Ventilatory threshold (% VO2 max) 138 852 60 675 99 1
Heart Rate Max (bpm}) 151 194 9 160 210
Anaerobic Power and Capacity

Standard
Components Valid Mean Deviation Minimum Maximum
Max absolute power (watts) 78 9532 1397 704 6 13792
T1 - Peak power per kg bwt (watts) 78 117 15 92 176
T2 - Peak power per kg bwt (watts) 78 100 13 71 14 8
T3 - Peak power per kg bwt {watts) 78 87 14 56 156
T1 - Percentage Fatigue (%) 78 243 80 119 601
T2 - Percentage Fatigue (%) 78 282 91 150 534
T3 - Percentage Fatigue (%) 78 276 94 100 615
T1 - Avrg power per kg bwt (watts) 78 97 10 61 119
T2 - Avrg power per kg bwt (watts) 78 82 09 59 103
T3 - Avrg power per kg bwt (watts) 78 72 10 45 92
Speed and Agility

Std

Components Valid Mean Deviation Minimum Maximum
5 metre time (sec) 115 110 007 095 129
5 metre speed (ms ') 114 458 027 387 529
5 metre acceleration (ms 2) 114 422 049 300 560
20 metre time (sec) 114 315 014 226 348
20 metre speed (ms ') 114 637 033 574 8 85
20 metre acceleration (ms ?) 114 203 023 165 392
50m Forward Backward time (sec) 74 14 86 086 12 46 16 73
5m backwards time (sec) 74 139 010 125 182
5m backward speed (ms ) 74 361 024 275 401
5m backward acceleration (ms ?) 74 261 034 151 321
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Table 4 4 Percentiles of Performance Characteristics of Combined CL and CO players

Cardiorespiratory response at maximal exercise

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Max VT in one breath (l) 247 263 272 283 292 306 318 335 355 508
Max respiratory rate (I/min 1) 46 48 51 52 54 56 58 60 64 72
Max ventilation rate (I/min ‘) 101 107 111 117 120 126 129 133 141 152
Respiratory exchange ratio 106 108 110 111 113 114 116 118 121 131
Vol of CO2 Expired (I/min ') 407 423 443 456 468 487 503 523 552 63
Absolute vol of O2 uptake (/min") 358 390 402 414 426 437 455 4 70 498 552
Relative vol O2 upake (ml/kg '/min') 444 472 492 512 528 542 558 575 605 675
Ventilatory threshold (ml/kg /min’) 385 405 425 443 454 466 481 494 516 584
Ventilatory threshold (% VO2 max) 769 802 820 840 850 869 888 904 927 991
Heart Rate Max (bpm) 180 188 191 1893 194 197 199 202 206 210
Anaerobtic Power and Capacity
Components 10 20 30 40 50 60 70 80 90 100
Max absolute power (watts) 7655836085708937 9521 976 0 10034 10688 11427 13792
T1 - Peak power per kg bwt (watts) 103 106 108 111 115 117 121 125 139 176
T2 - Peak power per kg bwt (watts) 85 90 93 95 98 101 104 109 113 148
T3 - Peak power per kg bwt (watts) 72 77 81 84 87 90 92 97 100 156
T1 - Percentage Fatigue (%) 165 180 196 221 238 246 265 299 337 601
T2 - Percentage Fatigue (%) 169 189 226 250 270 283 333 366 417 534
T3 - Percentage Fatigue (%) 160 203 231 249 267 284 313 332 335 615
T1 - Avrg power per kg bwt (watts) 85 91 94 96 99 100 101 105 108 119
T2 - Avrg power per kgbwt (watts) 69 75 78 80 82 85 86 20 91 103
T3 -Avrgpowerperkgbwt (watts) 60 63 68 70 72 75 77 80 84 92
Speed and Agihty
Components 10 20 30 40 50 60 70 80 90 100
§ metre time (sec) 102 105 107 108 109 110 112 114 120 129
5 metre speed (ms ') 417 439 445 454 460 465 469 479 492 529
5 metre acceleration (ms ?) 347 386 397 413 422 432 440 458 485 560
20 metre time (sec) 300 307 309 312 313 317 321 326 332 348
20 metre speed (ms‘) 603 614 624 631 638 642 648 652 667 885
20 metre acceleration (msz) 182 188 194 199 204 206 210 213 222 392
50m Forward Backward time (sec) 138914 1714441460 1488 1511 1536 1564 1597 1673
Sm backwards time (sec) 129 131 133 136 138 140 143 147 183 182
5m backward speed (ms ') 327 340 351 358 363 369 377 381 387 401
5m backward acceleration (ms 2) 214 231 246 257 264 272 285 290 300 321
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Table 4 5 Physical characteristics of inter-county level and club level players

Competitive Level

Component County Club
Age (yr) 229x+34 235+49
Height (cm) 1804+56 180857
Weight (kg) 813+84 812x105
BMI (m/kg?) 25+23 248+27
Resting Heart Rate (bpm) 628+91 61+113
Systolic blood pressure {mmHg) 1278 + 12 126692
Diastolic blood pressure {mmHg) 77389 79469
Percent body fat 149+73 170761
Bicep circumference (cm) 33+22 323+25
Chest circumference (cm) 96+50 958+60
Waust circumference (cm) 854+62 912+83¢%
Quadriceps circumference (cm) 573147 57157

Values are means + SD,$ P<0001,#P<001,1P <005

Table 4 6 Measures of power, speed and agility of inter-county level and club level players

Competitive Level

Component County Club
Vertical Jump 52963 533+64
5m Speed (ms') 4647 +0222 4508 + 0299 #
20m Speed (ms ') 6 459 + 0 354 6256 + 0248 t
5m Backward Speed (ms ') 3639 + 0221 342410286 #
Flexibility 236+69 204+65%
Fastest agility ime (sec) 14 756 + 0 852 15485+ 0638 #
Average agility time {sec) 15208 £+ 0 819 16166+ 0584

Values are means + SD,t P <0001, #P <001, 1P <005
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Table 4 7 — Anaerobic power and capacity of inter-county level and club level players

Competitive Level

Component County Club
Max Power (watts) 954 + 136 9 9515+1475
Peak Power 1 (watts kg ") 11713 11617
Peak Power2(wattskg’) 99+12 101+14
Peak Power 3 (wattskg ') 86x16 8710
Average Power 1 (watts kg ") 99+09 94+13
Average Power 2 (wattskg ") 8109 82+09
Average Power 3 (watts kg ') 7111 72+09
Percent Fatigue Trial 1 236+78 256+86
Percent Fatigue Tral 2 273+84 299+102
Percent Fatigue Trial 3 263+85 30+ 106

Values are means + SD, 1 P<0001,#P<001,T1P <005

Percent fatigue trial 1 = ((max power tnal 1) - (min power trial 1)/ (max power tnal 1)} x 100

Table 4 8 — Cardiorespiratory response during maximal and submaximal exercise

Competitive Level

Component County Club
Maximal ventilation (Imin ') 1209+ 160 1192+ 154
VO,max (Imin’) 428 +053 426 +053
VO,max (mlkg 'min ) 531+61 515+62
VT% VO, 856+58 842+64
Maximal heart rate 1947 +95 1919+89

Values are means + SD, 1 P <0001, #P <001,1P <005
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Table 49 Physical characteristics of inter-county level and club level players by position

Goalkeeper Defender Midfielder Forward
Component Intercounty Club Intercounty Club Intercounty Club Intercounty Club
Age (yr) 23443 232+38 227+25 235+51 233%44 251+45 228+35 22450
Height (cm) 1815+6 1800+53 1783148 1794 +48 186 2 % 4 7#df 186 4+45tdf 1795+48 179756
Weight (kg) 801182 8569+144 797+69 775274 877 +79#df 903+951d#f 798+88 803110
BMI (m/kg)2 243+16 265240 251+19fpl 24121 253%22 260128 248+28 248+28
Resting heart rate (b min ) 6772117 627x2175 63+97 62 +12 621+87 611196 622+83 592+ 109
Systolic blood pressure (mmHg) 1346+ 151 132+53 1266+£113 1261+11 1256+98 1282+78 1289+131 1255%76
Diastolic blood pressure (mmHg) 829+ 86 787+95 776+86 796+67 752187 784184 772+93 799168
% Body Fat 135+8 224+87 13664 148+62 159+87 194+94 15673 178+75"
Bicep circumference (cm) 319222 343140 329+19tpl 31921 343+214f 33324 326+22 32027
Chest circumference (cm) 962+39 1010+£73 955%45 936+39 987+52 99 8 £ 5 5#d 951+53 95770
Waist circumference (cm) 859+68 974127 837x47#pl 88070 896+63#pHdif 9615 8#d 849+65fpl 91787
Quadricep circumference (cm) 572 +48 600+61 566149 5556+63 59137 604 +£40td 571+51 568+47

Values are means + SD, 1 P <0001, #P <001, ¥ P <0 05, pi, club level player vs county level player of same position, d,different to defender of

equal playing level, m, different to midfielder of equal playing level, f, different to forward of equal playing level
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Table 4 9 Physical charactenistics of inter-county level and club level players by position

Goalkeeper Defender Midfielder Forward

Component Intercounty Club Intercounty  Club Intercounty Club Intercounty  Club

Age (yr) 234+43 232+38 227+25 235+51 23344 251%+45 229+35 224+50
Height (cm) 1815+6 1800+53 1783+438 1794148 186 2+ 4 7T#df 1864+ 4 51df 1795148 1797 +56
Weight (kg) 801182 8591144 797+69 775x74 877 +79#df 903+95%d#f 798188 803+110
BMI (m/kg)2 243+16 2656+40 251+19tpl 241+21 253+22 260+28 248+28 248+28
Resting heart rate (b min ') 677+117 6271175 6397 62+12 621+87 611+96 622+83 592+109
Systolic blood pressure (mmHg) 1346+151 132+53 1266+113 1261+11 1256198 1282+78 1289+131 125576
Diastolic blood pressure (mmHg) 829+ 86 78795 776186 79667 752+87 784+84 772+93 799+68
% Body Fat 135+8 224+87 136+64 148+62 15987 194194 156+73 178175
Bicep circumference {(cm) 319+22 343140 329+19fpl 319+21 343x211f 333+24 326122 320+27
Chest circumference (cm) 962+39 1010+£73 95545 936+39 987+52 99 8 + 5 5#d 951+53 957+70
Waist circumference (cm) 859+68 974+127 837x4T7#pl 88070 896+63#pl#dff 961 + 5 8#d 849+65fpl 917+87
Quadricep circumference (cm) 572+48 60061 566+49 565+63 591+37 604 + 4 0td 571+51 568147

Values are means + SD, 1 P <0001, #P <001, 1 P <0 05, pl, club level player vs county level player of same position, d,different to defender of

equal playing level, m, different to midfielder of equal playing level, f, different to forward of equal playing level
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Table 4 10 Measures of Power, speed and agility of inter-county level and club level players grouped by position

Goalkeeper Defender Midfielder Forward
Component Intercounty  Club Intercounty Club Intercounty Club Intercounty Club
Flexibihty 239+98 20440 24 8 + 6 6#pl 20261 245+7 208+88 218+64 205+59
Fastest agiity tme (sec) 14702+ 1042 15 966 14779+0856 15486+073014458+0735 154691004 14856+0888 15373120855
Average agility time (sec) 15057+12 1668 156227+ 0802 1595110242 15029+0794 15991 +0384 15282+ 0 825tpl 16 340 £ 0 904
Vertical Jump 535+58 54877 532+51 537154 548+81 54375 516164 518+67
5m Speed (ms’) 4656 +0418 44670267 46390211 4520+0219 4724+0235 4473+0295 4624+0197 4522 + 0392
20m Speed (ms ') 6319+0214 6187+0287 6402+ 01781pl 6274 +0211 6742+0818 6200+£0220 6440156 6282+ 0303

5m Backward Speed (ms ')3765+ 0204 357110 3628 +0258tpl 3311+0388 36670195 3607+0016 3618+0189 3408+0274

Values are means + SD, T P <005, #P <001, £ P <0001, club level player vs county level player, a, different to county level goalkeeper, b, different to county
level defender, c, different to county level midfielder, d, different to county level forward, e, different to club level goalkeeper, different to club level, f, defender, g,

different to club level midfielder, h, different to club level forward
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Table 4 11 Measures of Anaerobic Power and Capacity of inter-county level and club level players grouped by position

Goalkeeper Defender Midfielder Forward
Component Intercounty Club Intercounty Club Intercounty Club Intercounty  Club
Max Power (watts) 8816631 9929 93274967 91871664 1061711581 9844+716 9303+1439 9873+1505
Peak Power 1 (watts kg ') 106+ 0 1tpl(1v3) 99 117209 114+12 123+21 109+09 11711 12426
Peak Power 2 (watts kg ') 9+04 77 10111 105+14 104+16 98106 95+11 10115
Peak Power 3 (watts kg ') 83x021pl(n=3) 66 86+1 91107 97+24 87106 8214 92+15
AveragePOWer1(wattskg1)89109 8 10+08 94+11 98+1 931205 99+08 9718
AveragePowerz(wattskg')76-_+07 63 8341 84x05 8309 79+08 79+x09 8§2+12
Average Power 3 (wattskg') 65+ 0 4 556 7309 7507 7611 74+05 68+11 7+12
Percent Fatigue Trial 1 194+125 34 2347 218149 299+ 11 7¢f 223+49 215+78tpl 329+96
Percent Fatigue Trial 2 253+103 342 263+82 291+112 331+86 291+93 25675 314£102
Percent Fatigue Trial 3 335277 26 1 244+74 278+95 314+ 1 27+95 244+69%#pl 359%127*

Values are means + SD, T P <005, #P <001, $ P <0001, club level player vs county level player, a, different to county level goalkeeper, b, different to
county level defender, c, different to county level midfielder, d, different to county level forward, e, different to club level goalkeeper, f, different to club level

defender, g, different to club level midfielder, h, different to club level forward
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Table 4 12 Cardiorespiratory response at maximal exercise of inter-county level and club level players grouped by position

Goalkeeper Defender Midfielder Forward

Component Intercounty  Club Intercounty  Club Intercounty  Club Intercounty  Club

Maximal ventilation Imin')  1235+201 1192+133 1241+151 11911181 1243 +164 1222+82 1153+149 1177157

Respiratory exchangeratio 113 +005 113+ 03 11561007 1131006 113+005 111+ 004 112+ 006 111+£006
VCO2 (I/min) 4731085 4781042 492+059 466+ 065 489+057 492+052 4511051 459+ 061
VO, (I/min) 411 +067 427 +034 4441053 421+058 44+055 447+034 409045 423+059
VO,max {mlkg 'min") 515273 519+84 55453 529+59 51957 480+60 515+63 514+t62
VT as % VO,max 868+66 843+115 847+49 833166 860+80 859131 862157 844172
Heart rate maximum 2003+77tpl 184+99 1939+94 192+83 193477 188477 1953+106 194799

Values are means + 8D, , T P <0 05, # P <001, £ P <0001, club level player vs county level player, a, different to county level goalkeeper, b, different to
county level defender, c, different to county level midfielder, d, different to county level forward, e, different to club level goalkeeper, f, Different to club level

defender, g, different to club level midfielder, h, different to club level forward

37



Reliability and Validity of the 20 MST

Table 4 13 Relrability and Vahdity of the 20 MST

Mean values + SD Range

Component (N=32) (Min - Max)
1st and 2nd VO,max
1st VO,max 526+57 40 6-63 1
2nd VO,max 545+60 42 9-67 2
Average VO,max 53610 423643
Difference between 1% & 2™ VO,max 19207 -126-80
1st 20 MST
1st estmated VO max (20MST) 54007 47 4-61 4
Level reached on 1st 20MST 11602 10-14
Shuttle reached in 1st 20MST 59+06 1-12
Total shuttle runs completed on 1st 20MST 103425 81-129
2nd 20 MST
2nd estimated VO,max (20MST) 538+07 47 1-816
Level reached on 2nd 20MST 115+02 10-14
Shuttle reached in 2nd 20MST 6006 1-13
Total shuttle runs completed on 2nd 20MST 102 12 3 80-129
Average 20MST scores
Average estimated VO,max 539307 479615
Average level reached in 20MST 116+11 100-140
Average shuttle reached in 20MST 29+36 -3+105
Average total number of runs completed 1028+23 83-129
Difference between VO,max and 20MST

Difference between average level reached 01+06 -10£10
Difference between average shuttle reached 02+43 9+9
Ditference between 1st and 2nd 20MST 02x03 -32-53
Difference between number of runs completed 13+13 -100-190
Difference between VO,max and 20MST -33:07 -85-93
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Number o subject drop outs per shuttle
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Figure 4 3 Regression analysis of measured VO,max versus number of 20MST runs completed
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Figure 4 4 Regression analysis of estimated VO,max versus measured VO;max
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Chapter 5

Discussion

The pnmary aim of the study was to assess the anthropometric charactenstics and
fitness levels of CO and CL Gaelic football players In addition, the study examined the
accuracy of the 20 MST in predicting VO,max in Gaelic football players Anthropometric
characteristics and physical fitness may determine success in Gaelic football (5) In addition,
knowledge of physical characteristics may be used to assist with team selection and tactical
roles Taller players are usually positioned in midfield where height 1s a distinct advantage
In contrast, smaller more agile players are assigned to wide positions where acceleration and

agility are important attributes for optimal performance

Both CO and CL mudfield players were taller and heavier than defenders and forward
players The higher percent body fat and greater waist circumterence in CL than CO can be
attributed In part to the smaller number of training sessions and lower intensity of play during
club level competitions Studies In Gaelic football (4) and other team sports (34,62-66) have
reported positional differences in physical charactenistics Waust circumference was greater in
CL than CO defenders, midfield players and forwards players CO defenders had a higher
BMI, larger bicep circumference, and greater hamstring flexibility than club level defenders
Chest, waist and quadriceps circumference were greater in CL midfield players than CL
defenders CO mudfield players had a larger biceps circumference (p<0 05) than forwards
and a larger waist circumference than defenders and forwards It 1s not known whether these
small anthropometric differences are due to training adaptations or if they have any impact on

performance dunng competition
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Estimated body fat values in CO players are similar to those reported by others (3,5)
These values are greater than those reported for endurance athletes The relatively high
percent body fat in CL players 1s of some concern and may reflect a less intensive training
regime and poorer dietary habits than CO players Club mentors should encourage players to
attain body fat levels close to 15% Average BMI values for both CO players and CL players
were similar to that observed for players of a successful senior intercounty team {5) In
sports, weight bearing activities, non-functional weight such as excess body fat may have a
deleterious effect on performance It was not surprising to find that CO players outperformed

CL players in components of speed, agility and flexibility

Power I1s the amount of work a muscle or muscle group can produce per unit time
(67) It s generated on a neuromuscular leve! and is influenced by motor unit activation and
motor unit synchronisation, (68,69) The vertical jJump 1s a commonly used test to assess leg
power Vertical jump performance was lower in Gaelic football players than other sports such
as basketball, volleyball and the high-jump where there I1s an increased emphasis on jumping
It could be argued that with the exception of mid-field players, the ability to jump vertically 1s

no longer an important fitness attrnibute for optimal performance in the modern game

The higher vertical ump performance scores found in other sports may be attributed
to the fact that more time 1s devoted to developing both power and jumping technique in these
sports There 1s evidence that improvements 1n timing and coordination abilities, and in the
capacity to benefit from effective use of the stretch shorten muscle cycle will improve vertical
Jump performance (56,70) The unique fitness requirements of Gaelic football necessitates
that players develop a number of fitness components simultaneously (71) There Is evidence
that concurrent strength/power and endurance training may have a negative impact on power
development (21,71,72)
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There was no difference in anaerobic power and anaerobic capacity between CO and
CL players To my knowledge this was the first study to assess maximal anaerobic power In
GF players domiciled in Ireland using the Wingate gate Maximum power outputs for both CO
and CL were similar to those found in English based CL Gaelic football players (35) It was
expected that indices of anaerobic power and anaerobic capacity would be higher in CO than
CL due to the training regimens and playing intensittes associated with intercounty football It
Is possible that the testing modalty may have influenced the results Specificity of testing Is
an important factor to consider when assessing fitness An appropriate running test may be a

more valid measure of anaerobic performance in Gaelic football players

Since inter-county competitions are played at a much higher intensity than club level
competitions, it was no surprise to find that the indices of forward and backward running
speed evaluated were greater iIn CO than CL players Since innate running speed is an
important physical attribute when selecting intercounty players it 1s likely that the difference in

running speed between CO and CL players result from a self-selection bias

The aerobic fitness levels VO,max of GF players were comparable with the lower
range of values reported for elite soccer players (11-13,15,21,62), (12-16) but higher than
values reported for Enghish club level GF players (4) Although the data was collected during
the pre-season it was expected that CO players would have a higher level of aerobic fitness
than CL players, due to the training regimens and playing intensities associated with inter-
county football (78) The data would suggest that CO players loose most of or all of their
aerobic fitness during the off-season More studies are needed to investigate the training
and/or detraining patterns of CO and CL players during the off-season Furthermore, studies
are required to evaluate the volume and intensity of training that is required o maimntamn

aerobic fitness during the off-season
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Considering that mid-field players cover the greatest distance during the course of
game (1) it was expected that they would have the highest VO,max values However, the
absolute and relative VO,max values were higher in CO defenders than CO midfield players
and forward players Unhke mudfield players and forward players the activity levels and
recovery times of defenders are for the most part not self-selected but are controlled
externally This may result in higher physiological demands placed on defenders during both

competitive games and fraining

The 20 MST 1s a commonly used field-test to assess aerobic capacity in Gaelic
football players However, no pubiished study has examined the validity of the 20 MST as an
accurate predictor of maximal aerobic capacity The results from the present study suggest
that the 20 MST I1s a modest predictor of VO,max in GF players Results from a number of
studies that have assessed the validity of the 20 MST as an accurate predictor of VO,max
have been equivocal (37,40-47,74,75) Correlation coefficients ranging from 0 76 to 0 93
have been reported in school children (37,38) college level students (40,41) healthy adults
attending fitness class (42,43) and, athletes {44,45) Ramsbottom et al (1988) (76) reported a
strong correlation (r=0 92) between the final level attained during the 20 MST and measured
VO,max in 36 men and 38 women across a range of fitness levels (76) A similar result was
found In 12 to 15 year old American children (38) Paliczka et al (1987) (43) found the 20
MST to be a valid predictor of both VO,max and running performance over 10km, in 9
healthy young male (43) The use of the 20MST as a valid predictor of VO,max in all sports
is questioned by the findings of St Clair Gibson (1998) (47), who concluded that the 20MST
is not as reliable when used on athletes who have trained \n a particular manner for the
spectfic demands of their sport  She found a poor correlation between predicted VO,max

values and measured VO,max values in squash players (r=0 61) but not in runners (r =0 71)
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The largest drop-out rate during the first 20 MST occurred at the beginning of a new
level This supports earlier findings that verbal cueing and the knowledge that speed
requirements are increased at the beginning of each new level will influence the subjects
motivation during the 20MST, and may have a negative impact on overall performance scores
(44) The drop-out rate was highest during the mid to latter stages of a given level during the
second 20 MST Players knew the result of their imitial tnal and although they were not
iInformed of the purpose of the retest, some players admitted setting a target of improving on

the results of their initial test

The ability of players to set a goal or target score prior to the test is a limitation of the
20 MST A modified 20 MST has been developed that negates goal setting by removing the
verbal cues at the beginning of each level and increases running speed In an incremental
manner throughout a given level rather than at the beginning of the level (44) Performance
during the modified 20 MST has been shown to be a valid predictor (r = 091) of VO,max

(44)

Maximal aerobic capacity provides little information regarding the metabolic
responses during submaximal exercise Significant improvements in endurance exercise
performance can occur despite Iittle or no change In VO,max (50) Alterations in blood
lactate levels during submaximal exercise may be a better indicator of training induced
improvements In endurance performance that are changes In VO,max (77) Indeed, the
VO, or workload at which blood lactate exhibits an abrupt nonlinear increase above resting
level called the lactate threshold (LT), has been found to be a better predictor of endurance

performance than1s VO,max (78,79)

The detection of the lactate threshold requires the collection of blood samples

Endogenous buffering of lactic acid during exercise results in an increased production of
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VCO, and a concomitant increase In minute ventilation (Ve) The exercise intensity at which
Ve and VCO, increase more rapidly than VO, is called the ventilatory threshold (VT) This
threshold provides a sensitive non-invasive method of determining the LT  Surprisingly, the
% VO, corresponding to the VT was similar in both CO and CL players This 1s a surprising
finding as 1t was expected that CO players would exhibit a higher VT  This should raise
concerns about the efficacy of the training programs currently undertaken by CO players To
my knowledge this 1s the first study to examine indices of submaximal endurance

performance in GF players

Conclusion

The fact that the majority of anthropometric and fitness characteristics were similar in
CO and CL players suggests that a significant detraining effect occurs in CO players during
the off-season In order to ascertain the extent of detraining it 1s recommended that fitness
assessments are undertaken toward the end of the competitive season Fitness levels could
be developed and maintained more effectively if an appropriate off-season training
programme was implemented This would help to attenuate the loss In fitness levels that

occur during the off-season

Players, both CO and CL tended to perform well in some components of fitness, and
poor In others Large ranges In fitness levels were evident among players in the same
position and playing level despite having similar playing demands This would indicate that
the system of group training or “one size fits all approach” currently employed by coaches

fails to account for intra-individual differences, and position specific fitness requirements

There 1s no ideal training blueprint for Gaelic football The one size fits all approach
that 1s currently adapted by the majority of intercounty teams fails to take account of the

individual differences in various fitness components, or the specific requirement of each
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playing position Ideally, training programmes should take Into account the level of
competition and the position specific bioenergetic demands The findings in the present study
are based on data collected in the preseason It 1s recommended that tracking studies be
undertaken to fitness levels over a number of years In addition, there 1s an urgent need to
develop valid and reliable field tests to assess the various fitness compeonents that are
important for success In Gaelic football The development of normative data tables for each
fitness components would greatly assist coaches in developing short and long- term training

programmes

Limtations

Due to time and resource constraints a imited number of tests were performed Each
test has its own limitations For example, although the vertical jump and sprint tests are
categorised as anaerobic power tests they may not be the most accurate measures of
anaerobic power (70) In addition, the vertical jump protocol was unable to assess a player's
ability to take a run up and jump off one foot Flexibility assessment was limited to
measurement of hamstring and lower back flexibility and only one component of agility was

assessed

The Wingate test 1s not ideal for assessing anaerobic power in weight bearing
activities Likewise, the treadmill test that was used to assess VO,max does not reflect the
intermittent nature of Gaelic football A number of field tests have been validated to assess
fitness levels in soccer (25,80,81), a sport which has simiar playing demands to Gaelic
football ~ Similar valdation studies should be undertaken in Gaelic football players
Comprehensive time and motion analysis studies that identify the typical demands of a given

c

playing position would help to improve our understanding of the training and physical fitness

requirements for different levels of competition
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Dimensions of Gaelic Football pitch
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Wingate Test Protocol

All subjects using this protocol were required to cycle against a resistance equivalent to 9% of
their body weight for 3 bouts of 10 seconds In duration Each exercise bout was followed

immediately by a non-active 30 second recovery interval

Before the subject undertakes the test it's important that he/she 1s adequately warmed up
(5min cycling at above 70 rpm) and stretched The subject 1s instructed to pedal at % pace
against zero resistance (hold the weight up) and then the weight 1s dropped This familiarises
the subject with what will happen during the test The subject 1s allowed to recover before the

test starts

Commencement of test

1 The subject pedals at maximum pace and indicates when he/she 1s at maximum, the
resistance I1s then dropped and the test begins Dunng the test, the time remaining n the
stage 1s counted down Once the stage Is over the subject I1s instructed to stop completely

and the bike wheel 1s also stopped

2 The subject 1s allowed 30 seconds recovery before the next stage However the
subject must ensure hefshe 1s pedalling at maximum velocity just before the 30 seconds 1s up
and resistance 1s added for the second exercise bout The same procedure is repeated for

the second and third stage

On completion of the test most of the weights are removed and the subject to continue cycling
at 70-80 rpm against the resistance provided by 1kg for a further penod as an “active
recovery’ This serves to restrict pooling of the blood in the lower mbs which have been

exercising
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Agility Run

6 Backwards 2 5m Finish
25m A 25m
2 5m v 22 5m
7 Forwards
4 Backwards
17 5m A 17 5m
12 5m \ 4 12 5m
5 Forwards
2 Backwards
7 5m 7 5m
A
2 5m v 25m
3 Forwards
Om Om
Start 1 Forwards
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Appendix 4

20 MST Test

QJ/
—

20 m

This test involves continuous running between two lines 20m apart in time to recorded beeps.
For this reason the test if also often called the 'beep' or 'bleepltest. The time between
recorded beeps decrease each minute (level). There are several versions of the test, but one
commonly used version has an initial running velocity of 8.5 km/hr, which increases by 0.5

km/hr each minute.

Score : The athlete’s score is the level and number of shuttles reached before they were
unable to keep up with the tape recording. This score is then converted to a V02max
equivalent score using regression equations which have previously been designed and

validated (76).

Equipment required: Flat, non-slip surface, marking cones, 20m measuring tape, pre-

recorded audio tape, tape recorder, recording sheets.
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Appendix 5
20 MST Raw Data
Difference Difference
Difference Difference Runsin Runsin between Average Average Average between
ist VO2Viax 2nd VO2Miax between  1st20MST 2nd 20MST between  1st 2d mumber of number of VO2Max 20MST  average
Subyect score score VOMiax  score score 20MSTs 20MST 20MST runs nuns Scores Scores  scores
1 571 546 25 582 580 02 1170 (1160 |10 1165 59 581 23
2 |01 528 27 525 537 -12 980 1020 (|40 1000 515 531 -17
3 =2 549 27 50 590 00 1200 [1200 |00 1200 536 590 55
4 |570 571 01 585 588 03 1180 (1190 |10 1185 571 87 -16
5 631 639 08 577 577 00 1150 |1150 |00 1150 635 577 58
6 (611 639 28 614 616 02 1280 [|1290 |10 1285 625 615 10
7 1510 824 -14 532 537 05 1000 1020 20 1010 517 535 -18
8 |528 519 10 537 520 17 1120 |90 160 1040 824 829 05
9 [513 533 20 495 508 13 80 X0 |40 00 523 502 22
10 (484 480 04 477 486 09 820 850 -30 835 482 482 00
11 |524 496 28 545 51 06 1040 |1060 ({20 1050 510 548 -38
12 |514 29 -15 511 543 -32 930 1030 |-100 80 K22 27 06
13 |573 22 51 523 548 25 970 1050 |80 1010 548 536 12
14 |546 611 65 537 545 08 1020 [1040 |20 1030 579 541 38
15 |435 51 126 577 551 26 1150 [1060 1|90 1105 498 564 66
16 (509 570 61 582 571 11 1200 [1130 [160 1210 540 577 37
177 (564 613 49 601 548 53 1240 1050 190 1145 589 575 14
18 |555 524 31 511 492 19 930 870 60 900 540 502 38
19 |452 511 59 43 508 35 1030 |[920 110 g75 482 26 44
2 (491 1 -30 477 480 03 &80 830 -10 85 506 479 28
21 (576 579 03 557 548 09 1080 (10560 (30 1065 578 53 25
2 1499 491 08 511 537 26 930 1020 |90 975 495 824 29
23 |441 484 43 483 486 03 840 850 |10 845 463 485 22
M (476 517 41 505 471 34 9o 800 110 855 497 488 09
2% (565 485 80 537 498 39 1020 (890 130 955 85 518 o8
2% (416 429 13 474 492 -18 810 870 60 840 423 483 61
27 |570 597 27 532 537 05 1010 (1020 [-10 1015 584 535 49
28 |406 455 49 474 483 09 810 840 -30 825 431 479 48
2 535 588 53 559 554 05 1090 |[1070 |20 1080 52 587 05
30 |538 500 38 601 607 06 1240 |1260 |20 1250 519 604 -85
31 (613 672 -59 548 51 03 1050 (1060 |10 1055 643 550 93
2 (590 66 1 -7 1 565 576 -1 1110 (1150 |40 113.0 &6 571 556
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Appendix 6

Combined - All posttions - Descriptives

Anthropometrics

Standard
Components Vahd Mean Dewiation Minimum  Maximum
Age (yrs) 203 232 41 160 400
Height (cm) 214 180 6 56 1670 1956
Average weight (kg) 214 812 93 545 1096
BMI (Body mass index) 214 249 25 189 326
RHR (Resting heart rate) 167 62 10 40 88
SBP (Systolic blood pressure) 168 127 11 102 160
DBP (Systolic blood pressure) 168 78 8 50 100
Body Composition

Standard
Components Vald Mean Deviation  Minimum _ Maximum
Chest skinfold (mm) 204 105 45 40 280
Thigh skinfold (mm) 203 133 50 40 280
Abdomen skinfold (mm) 204 214 96 60 560
Sum of skinfolds (mm) 204 45 1 167 170 107 0
% Body Fat 204 158 75 41 46 4
Fat mass (kg) 204 132 75 00 489
Lean body masss (kg) 205 676 83 00 920
Physical Charactenstics

Standard
Components Vald Mean Deviation  Minimum  Maximum
Chest circumference (cm) 212 959 55 800 1120
Biceps circumference (cm) 211 327 24 258 395
Quadnceps circumference (cm) 212 572 52 3186 690
Waist Circumference (cm) 212 880 77 680 1120
Vertical Jump and Hamstring Flexibility

Standard
Components Vahd Mean Deviation  Minimum  Maximum
Vertical Jump (cm) 212 531 63 390 740
Hamstring flexibility (cm) 202 223 69 60 390
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Combined - All positions - Percentiles

Anthropometrics

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Age (yrs) 190 200 202 216 230 240 250 260 280 400
Hetght (cm) 1735 1762 1775 1780 1810 1820 1835 1850 1880 1956
Avr weight (kg) 704 737 755 780 803 828 854 881 951 1096
BMI (Body mass index) 221 228 234 241 246 253 260 269 281 326
RHR (Resting heart rate) 50 54 57 60 62 65 68 71 75 88
SBP (Systolic blood pressure) 114 120 120 122 126 130 130 136 142 160
DBP (Diastolic blood pressure) 68 70 74 76 78 80 82 86 90 100
Body Composition
Components 10 20 30 40 50 60 70 80 90 100
Chest skinfold (mm) 60 65 70 90 100 110 120 140 160 280
Thigh skinfold (mm) 75 90 100 110 130 140 150 170 200 280
Abdomen skinfold (mm) 110 135 153 180 190 220 250 290 345 560
Sum of skinfolds (mm) 265 300 340 390 430 470 520 590 695 1070
% Body Fat 74 89 108 127 147 167 186 216 273 464
Fat mass (kg) 56 70 83 97 114 132 154 191 240 489
Lean body masss (kg) 595 623 646 657 672 691 717 738 763 920
Physical Charactenstics
Components 10 20 30 40 50 60 70 80 90 100
Chest circumference (cm) 895 915 930 940 955 965 982 1001 1035 1120
Biceps circumference (cm) 300 307 315 320 325 330 339 345 358 395
Quadriceps circumference (cm) 525 543 555 561 572 583 595 611 629 690
Waist Circumference (cm) 782 810 835 855 880 898 915 940 990 1120
Vertical Jump and Hamstrning Flexibihty
Components 10 20 30 40 50 60 70 80 90 100
Vertical Jump (cm) 450 480 490 510 530 540 560 580 610 740
Hamstring flexibility (cm) 130 160 190 210 220 238 260 284 320 390
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Combined - All positions - Descriptive Data

Cardiorespiratory response at maximal exercise

Standard
Components Valid Mean Deviation Minimum  Maximum
Max VT in one breath (i) 163 299 045 193 508
Max respiratory rate (/min) 164 55 7 41 72
Max ventilation rate (Vmin) 164 120 16 70 152
Respiratory exchange ratio 163 113 0086 096 131
Vol of CO2 Expired (/min) 164 473 060 302 6 31
Absolute vol Of 02 uptake (I/min) 164 428 053 285 552
Relative vol O2 upake (mlV/min/kg) 165 526 62 356 675
Ventilatory threshold (ml/kg/min) 138 451 52 325 58 4
Ventilatory threshold (% VO2 max) 138 852 60 675 991
Heart Rate Max (bpm) 151 194 9 160 210
Anaerobic Power and Capacity

Standard
Components Valiid Mean Dewiation  Minimum  Maximum
Max absolute power (watts) 78 9532 1397 704 6 13792
T1 - Peak power per kg bwt (watts) 78 117 15 92 176
T2 - Peak power per kg bwt (watts) 78 100 13 71 148
T3 - Peak power per kg bwt (watts) 78 87 14 56 156
T1 - Percentage Fatigue (%) 78 243 80 119 601
T2 - Percentage Fatigue (%) 78 282 91 150 534
T3 - Percentage Fatigue (%) 78 276 94 100 615
T1 - Average power per kg bwt (watts) 78 97 10 61 119
T2 - Average power per kg bwt (watts) 78 82 09 59 103
T3 - Average power per kg bwt (watts) 78 72 10 45 92
Speed and Agility

Std

Components Valid Mean Deviation Minimum  Maximum
5 metre time (sec) 115 110 007 095 129
5 metre speed (m/s) 114 458 027 387 529
5 metre acceleration (m/s/s) 114 422 049 300 560
20 metre time (sec) 114 315 014 226 348
20 metre speed (m/s) 114 637 033 574 885
20 metre acceleration (m/s/s) 114 203 023 165 392
50m Forward Backward time (sec) 74 1486 086 12 46 16 73
5m backwards time (sec) 74 139 010 125 182
5m backward speed (m/s) 74 361 024 275 401
5m backward acceleration (m/s/s) 74 261 034 1 51 321
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Combined - All positions - Percentiles '

Cardiorespiratory response at maximal exercise
Percentiles

Components 10 20 30 40 50 60 70 80 g0 100
Max VT in one breath (l) 247 263 272 283 292 306 318 335 355 508
Max respiratory rate (I/min) 46 48 51 52 54 56 58 60 64 72

Max ventilation rate (/min) 101 107 111 117 120 126 129 133 141 152
Respiratory exchange ratio 106 108 110 111 113 114 116 118 121 131
Vol of CO2 Expired (/min) 407 423 443 456 468 487 503 523 552 6 31

Absolute vol of O2 uptake (/min) 358 390 402 414 426 437 455 470 498 552
Relative vol 02 upake (mU/min/kg) 444 472 492 512 528 542 558 575 605 675
Ventilatory threshold (ml/kg/min) 385 405 425 443 454 466 481 494 516 58 4
Ventilatory threshold (% VO2max) 769 802 820 840 850 869 888 904 927 99 1
Heart Rate Max 180 188 191 193 194 197 199 202 206 210

Anaerobic Power and Capacity

Components 10 20 30 40 50 60 70 80 90 100

Max absolute power (watts) 7655836085708937 9521 9760 10034 10688 11427 13792
T1 - Peak power per kg bwt (watts) 103 106 108 111 115 117 121 125 139 176
T2 - Peak power per kg bwt (watts) 85 90 93 95 98 101 104 109 113 148
T3 - Peak power perkgbwt (watts) 72 77 81 84 87 80 92 97 100 156

T1 - Percentage Fatigue (%) 1565 180 196 221 238 246 265 299 337 601
T2 - Percentage Fatigue (%) 169 199 226 250 270 283 333 366 417 534
T3 - Percentage Fatigue (%) 160 203 231 249 267 284 313 332 395 615
T1 - Avrg power per kg bwt (watts) 85 91 94 96 99 100 101 105 108 119
T2 - Avrg power perkgbwt (watts) 69 75 78 80 82 85 86 80 91 103
T3 - Avrg power per kgbwt (watts) 60 63 68 70 72 75 77 80 84 92

Speed and Agility

Components 10 20 30 40 50 60 70 80 90 100

5 metre time (sec) 102 105 107 108 109 110 112 114 120 129
5 metre speed (m/s) 417 439 445 454 460 465 469 479 492 529
5 metre acceleration (m/s/s) 347 386 397 413 422 432 440 458 485 560
20 metre time (sec) 300 307 309 312 313 317 321 326 332 348
20 metre speed (m/s) 603 614 624 631 638 642 648 652 667 885
20 metre acceleration (m/s/s) 182 188 194 199 204 206 210 213 222 392
50m Forward Backward time (sec) 1389 1417 1444 1460 1488 1511 1536 1564 1597 1673
5m backwards time (sec) 129 131 133 136 138 140 143 147 183 182
5m backward speed (m/s) 327 340 351 358 363 369 377 381 387 401

5m backward acceleration (m/s/s) 214 231 246 257 264 272 285 290 300 321
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Appendix 7

Combined - Goalkeepers - Descriptive Data

Std
Components Vald Mean Deviation Minimum Maximum
Age (yrs) 13 233 40 180 300
Height (cm) 13 1809 56 167 4 1870
Avr weight (kg) 13 823 108 632 1033
BMI 13 251 28 216 316
RHR 10 66 13 48 84
SBP 10 134 13 120 160
DBP 10 82 9 68 96
Body Composition

Std
Components Vahd Mean Deviation  Minimum  Maximum
Chest skinfold 11 103 36 60 170
Thigh skinfold 11 140 57 50 250
Abdomen skinfold 11 225 122 70 410
Sum of skinfolds 11 46 7 201 180 830
% Body Fat 11 168 30 49 337
Fat mass (kg) 11 136 77 39 257
Lean body masss (kg) 11 66 7 98 507 796
Physical Charactenistics

Std
Components Vald Mean Dewviation Minimum  Maximum
Chest circumference (cm) 13 980 57 890 1120
Biceps circumference (cm) 13 328 31 276 395
Quadriceps circumference (cm) 13 58 2 53 500 670
Waist Circumference (cm) 13 903 107 747 1120
Vertical Jump and Flexibility

Std
Components Vahd Mean Deviation Minimum  Maximum
Vertical Jump (cm) 13 540 63 460 670
Hamstring flexibility (cm) 13 225 80 100 370
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Combined - Goalkeepers - Percentiles

Anthropometrics

Percentiles

Components 10 20 30 40 50 60 70 80 90 100
Age (yrs) 184 198 200 206 230 244 266 280 292 300
Height (cm) 1698 1771 1784 1811 1830 1835 1847 1853 1867 1870
Avr weight (kg) 674 744 756 787 803 839 865 903 1020 1033
BMI 218 225 239 242 243 250 259 269 308 316
RHR 48 51 55 62 71 72 73 80 84 84
SBP 120 123 126 127 129 135 139 146 159 160
DBP 68 72 76 81 82 84 86 89 95 96
Body Composition

Components 10 20 30 40 50 60 70 80 90 100
Chest skinfold 60 60 78 90 100 112 120 138 166 170
Thigh skinfold 54 86 110 118 140 154 174 186 238 250
Abdomen skinfold 76 108 132 172 180 238 310 388 408 410
Sum of skinfolds 198 278 302 374 470 530 586 664 804 830
% Body Fat 55 83 92 119 169 195 215 257 325 337
Fat mass (kg) 43 64 78 92 107 158 191 232 253 257
Lean body masss (kg) 510 554 610 645 679 707 745 768 791 796
Physical Charactenstics

Components 10 20 30 40 50 60 70 80 90 100
Chest circumference (cm) 905 930 952 963 975 982 1005 1022 1084 1120
Biceps circumference (cm) 286 304 308 320 325 330 338 349 387 395
Quadriceps circumference (cm) 514 539 548 560 560 582 619 647 667 670
Waist Circumference (cm) 750 795 877 885 838 901 913 1018 1091 1120
Vertical Jump and Flexibility

Components 10 20 30 40 50 60 70 80 90 100
Vertical Jump (cm) 464 478 490 514 530 552 578 602 646 670
Hamstring flexibility (cm) 104 150 178 210 220 236 268 312 350 370
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Combined - Goalkeepers - Descriptive Data

Cardiorespiratory response at maximal exercise

td

Components Valid Mean De\?latlon Minimum  Maximum
Max VT in one breath (I} 10 293 042 223 359
Max respiratory rate (I/min} 10 55 7 42 65
Max ventilation rate (I/min) 10 122 18 93 151
Respiratory exchange ratio 10 113 004 108 121
Vol of CO2 Expired (I/min) 10 474 072 326 568
Absolute vol of 02 uptake (I/mn) 10 416 057 299 491
Relative vol 02 upake (ml/min/kg) 10 516 72 441 659
Ventilatory threshold {(ml’/kg/mm) 9 445 68 336 56 1
Ventilatory threshold (% VO2 max) 9 862 71 76 2 96 6
Heart Rate Max 9 197 10 177 210
Anaerobic Power and Capacity

Std
Components Valid Mean Dewviation Minimum Maximum
Max absolute power (watts) 4 909 4 759 844 3 992 9
T1 - Peak power per kg bwt (watts) 4 104 04 99 107
T2 - Peak power per kg bwt (watts) 4 87 07 77 94
T3 - Peak power per kg bwt (watts) 4 79 09 66 86
T1 - Percentage Fatigue (%) 4 231 125 119 340
T2 - Percentage Fatigue (%) 4 275 95 16 4 366
T3 - Percentage Fatigue (%) 4 317 73 261 4“7
T1 - Avrg power per kg bwt (watts) 4 87 09 80 97
T2 - Avrg power per kg bwt (watts) 4 73 08 63 82
T3 - Avrg power per kg bwt (watts) 4 63 06 55 69
Speed and Agility

Std
Components Valid Mean Deviation Minimum Maximum
5 metre time (sec) 7 110 008 097 122
5 metre speed (m/s) 7 458 035 412 513
5 metre acceleration (m/s/s) 7 421 064 339 527
20 metre time (sec) 7 320 012 306 336
20 metre speed (m/s) 7 6 26 024 596 6 54
20 metre acceleration (m/s/s) 7 196 015 178 214
50m Forward Backward time (sec) 5 14 95 107 13 64 1597
5m backwards time (sec) 5 134 007 126 142
5m backward speed (m/s) 5 373 020 352 397
5m backward acceleration (m/s/s) 5 278 029 247 315
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Fitness Evaluation of Gaelic Football Players

Combined - Goalkeepers - Percentiles

Cardiorespiratory response at maximal exercise

Percentiles
Components 10 20 30 40 50 60 70 80 80 100
Max VT in one breath (l) 223 234 279 306 308 309 311 316 355 359
Max respiratory rate (I/mun) 427 49 502 534 55 566 577 612 647 65
Max ventilation rate (/min) 94 104 109 121 127 128 130 137 150 151
Respiratory exchange ratio 108 109 109 111 113 114 116 117 121 121
Vol of CO2 Expired (I/min) 334 415 446 468 477 491 514 555 568 568
Absolute vol of 02 uptake (Vmin) 307 384 388 397 415 432 449 481 491 491
Relative vol O2 upake (ml/min/kg) 442 454 472 476 494 507 548 599 654 659
Ventilatory threshold (ml/kg/min) 336 401 402 405 435 476 488 502 561 561
Ventilatory threshold (% VO2max) 762 762 839 842 852 891 922 924 966 966
Heart Rate Max 177 189 191 191 200 202 204 206 210 210
Anaerobic Power and Capacity
Components 10 20 30 40 50 60 70 80 90 100
Max absolute power (watts) 844384438452 8460 9003 9545 9737 9929 9929 9929
T1 - Peak power per kg bwt (watts) 99 99 102 105 106 106 107 107 107 107
T2 - Peak power per kg bwt (watts) 77 77 82 87 89 90 92 94 94 94
T3 - Peak power per kg bwt (watts) 66 66 74 82 82 82 84 86 86 86
T1 - Percentage Fatigue (%) 119 119 123 126 232 338 339 340 340 340
T2 - Percentage Fatigue (%) 164 164 196 228 285 342 354 366 366 366
T3 - Percentage Fatigue (%) 261 261 263 265 295 324 371 417 417 417
T1 - Avrg power per kg bwt (watts) 80 80 80 80 86 92 95 97 97 97
T2 - Avrg power per kg bwt (watts) 63 63 66 69 73 76 79 82 82 82
T3 - Avrg power per kg bwt (watts) 55 55 58 61 64 66 68 69 69 69
Speed and Agility
Components 10 20 30 40 50 60 70 80 90 100
5 metre time (sec) 097 102 106 106 107 111 116 120 122 122
5 metre speed (m/s) 412 417 431 450 466 471 473 490 513 513
§ metre acceleration (m/s/s}) 339 348 371 405 434 443 448 480 527 527
20 metre time (sec) 306 307 308 313 325 326 328 331 336 336
20 metre speed (m/s) 596 604 610 613 615 640 649 652 654 654
20 metre acceleration (m/s/s) 178 182 186 188 189 205 211 213 214 214
50m Forward Backward time (sec) 1364 1373 1400 1450 1511 1562 1597 1597 1597 1597
5m backwards time (sec) 126 127 128 131 136 138 140 142 142 142
5m backward speed (m/s) 362 353 356 362 369 381t 390 395 397 397
5m backward acceleration (m/s/s) 247 249 254 262 272 290 305 312 315 315
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Fitness Evaluation of Gaelic Football Players

Appendix 8

Combined - Defenders - Descriptive Data

Anthropometrics

Std
Components Vahd Mean Deviation  Minimum  Maximum
Age (yrs) 82 230 38 180 400
Height (cm) 88 178 8 48 1670 1925
Avr weight (kg) 88 787 72 646 98 4
BMI 88 246 20 211 295
RHR 67 63 10 40 88
SBP 68 126 11 108 160
DBP 68 78 8 56 97
Body Composition

Std
Components Vahd Mean Deviation  Minimum Maximum
Chest slanfold 81 92 35 40 190
Thigh skinfold 81 128 45 55 240
Abdomen skmfold 81 197 80 60 420
Sum of skinfolds 81 417 14 3 170 810
% Body Fat 81 142 63 43 321
Fat mass (kg) 81 114 58 29 278
Lean body masss (kg) 81 67 1 59 540 823
Physical Characteristics

Std
Components Vald Mean Deviation  Minimum  Maximum
Chest circumference (cm) 85 94 6 43 820 107 4
Biceps circumference (cm) 85 324 21 280 370
Quadriceps circumference (cm) 85 56 1 56 316 635
Waist Circumference (cm) 85 858 63 720 98 8
Vertical Jump and Flexibility

Std
Components Vahd Mean Deviation Minimum Maximum
Vertical Jump (cm) 86 535 52 400 650
Hamstring flexibility (cm) 80 27 68 80 390
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Fitness Evaluation of Gaelic Football Players

Combined - Defenders - Percentiles

Anthropometrics

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Age (yrs) 190 200 210 220 225 230 240 260 270 400
Height (cm) 1723 1752 1769 1778 1789 1801 1818 1828 1841 1925
Avr weight (kg) 700 714 746 768 780 802 830 851 877 984
BMI 221 226 234 239 246 249 256 262 273 295
RHR 46 53 57 60 64 67 69 71 74 88
SBP 110 118 120 122 126 128 130 135 140 160
DBP 70 72 75 77 78 80 80 86 90 97
Body Composition
Components 10 20 30 40 50 60 70 80 90 100
Chest skinfold 50 60 70 80 90 91 100 118 149 190
Thigh skinfold 76 80 100 110 120 132 150 166 190 240
Abdomen skinfold 100 120 140 160 180 210 230 270 300 420
Sum of skinfolds 250 280 310 360 410 450 490 520 618 810
% Body Fat 72 83 95 116 142 152 171 186 232 321
Fat mass (kg) 53 61 74 92 101 126 132 149 194 278
Lean body masss (kg) 595 623 646 654 670 678 710 724 743 823
Physical Charactenistics
Components 10 20 30 40 50 60 70 80 90 100
Chest circumference (cm) 888 913 930 940 945 950 961 980 995 1074
Biceps circumference (cm) 300 305 312 317 320 330 335 344 355 370
Quadriceps circumference (cm) 519 535 553 6560 570 577 590 595 614 635
Waist Circumference (cm) 780 800 810 840 855 877 894 924 940 988
Vertical Jump and Flexibihty
Components 10 20 30 40 50 60 70 80 90 100
Vertical Jump (cm) 467 490 510 530 530 550 560 580 610 650
Hamstning flex:biity (cm) 130 170 190 210 230 240 260 290 320 390
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Fitness Evaluation of Gaelic Football Players

Combined - Defenders - Descriptives

Cardiorespiratory response at maximal exercise

Std
Components Valid Mean Deviation Minimum Maximum
Max VT in one breath (l) 66 304 038 213 410
Max respiratory rate (/min) 67 55 7 4 70
Max ventilation rate {I/min) 67 122 16 70 152
Respiratory exchange ratio 66 114 006 102 131
Vol of CO2 Expired (I/min) 67 484 062 302 6 31
Absolute vol of O2 uptake (/mm) 67 436 055 294 552
Relative vol 02 upake (ml/min/kg) 67 54 6 56 435 669
Ventilatory threshold (mi/kg/min) 58 463 49 331 58 4
Ventilatory threshold (% VO2 max) 58 843 55 728 955
Heart Rate Max 61 193 9 160 210
Anaerobic Power and Capacity

Std
Components Valid Mean Deviation Mimimum  Maximum
Max absolute power (watts) 32 9266 1296 7046 1269 2
T1 - Peak power per kg bwt (watts) 32 116 10 97 141
T2 - Peak power per kg bwt (watts) 32 103 12 79 14 8
T3 - Peak power per kg bwt (watts) 32 88 09 56 102
T1 - Percentage Fatigue (%) 32 225 48 136 325
T2 - Percentage Fatigue (%) 32 275 96 150 53 4
T3 - Percentage Fatigue (%) 32 259 84 107 48 2
T1 - Avrg power per kg bwt (watts) 32 98 10 74 119
T2 - Avrg power per kg bwt (watts) 32 84 08 59 98
T3 - Avrg power per kg bwt (watis) 32 74 09 48 87
Speed and Agility

Std
Components Vahd Mean Dewviation Mmimum  Maximum
5 metre time (sec) 47 109 005 098 124
5 metre speed (m/s) 46 459 022 403 511
5 metre acceleration (m/s/s) 46 422 040 324 523
20 metre time (sec) 46 315 010 295 348
20 metre speed (m/s) 46 635 020 574 678
20 metre acceleration (m/s/s) 46 202 013 165 230
50m Forward Backward time (sec) 31 14 87 086 12 98 16 53
5m backwards time (sec) 31 140 012 126 182
5m backward speed (m/s) 31 359 029 275 401
5m backward acceleration (m/s/s) 31 259 041 151 321
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Fitness Evaluation of Gaelic Football Players

Combined - Defenders - Percentiles

Cardiorespiratory response at maximal exercise

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Max VT in one breath (1) 259 274 282 292 298 314 325 339 347 410
Max respiratory rate (I/min) 458 49 514 522 54 57 59 61 64 70
Max ventilation rate (/min) 101 108 113 117 124 128 131 137 144 152
Respiratory exchange ratio 107 109 111 113 114 117 118 120 122 131
Vol of CO2 Expired (Vmin) 409 424 459 465 479 497 516 6531 6575 631

Absolute vol of O2 uptake (Vmin) 368 392 413 422 434 442 457 487 520 552
Relative vol O2 upake (mI/minfkg) 476 493 512 528 536 558 575 596 625 669
Ventilatory threshold (ml/kg/mm) 402 428 440 450 457 472 487 500 520 584
Ventilatory threshold (% VO2max) 761 799 815 834 843 850 874 898 919 955
Heart Rate Max 180 188 191 193 194 197 198 199 203 210

Anaerobic Power and Capacity

Components 10 20 30 40 50 60 70 80 90 100

Max absolute power (watts) 745080328839 8958 9340 9547 9762 10180 11072 12692
T1 - Peak power per kg bwt {watts) 104 107 110 114 116 117 121 123 129 141
T2 - Peak power per kg bwt (watts) 89 94 96 98 102 105 107 112 114 148
T3 - Peak power per kg bwt (watts) 78 81 84 87 90 91 92 96 99 102

T1 - Percentage Fatigue (%) 161 177 196 214 226 239 248 269 296 325
T2 - Percentage Fatigue (%) 1569 195 222 240 263 279 234 339 419 534
T3 - Percentage Fatigue (%) 153 175 203 242 260 279 300 323 361 482

T1 - Avrg power per kg bwt (watts) 82 90 96 97 100 101 102 104 108 119
T2 - Avrg power per kg bwt (watts) 71 78 82 83 85 86 88 90 94 98
T3 - Avrg power per kg bwt (watts) 60 69 72 74 75 77 79 80 83 87

Speed and Agility

Components 10 20 30 40 50 60 70 80 90 100
5 metre time (sec) 102 105 107 108 109 110 112 113 118 124
5 metre speed (m/s) 431 443 445 456 460 464 469 476 490 511
5 metre acceleration (m/s/s) 372 393 397 416 424 430 439 454 480 523
20 metre time (sec) 305 308 310 312 314 316 318 322 329 348
20 metre speed (m/s) 607 621 628 632 637 641 644 650 657 678
20 metre acceleration (m/s/s) 184 193 197 200 203 206 208 211 216 230
50m Forward Backward time (sec) 1332 1431 1447 1453 1484 1510 1536 1570 1599 1653
5m backwards time (sec) 125 131 132 136 138 142 146 148 154 182
5m backward speed (m/s) 325 339 343 353 362 368 379 383 399 401

5m backward acceleration (m/s/s) 211 229 236 249 263 271 287 293 318 321
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Fitness Evaluation of Gaelic Football Players

Appendix 9

Combined - Midfielders - Descriptive Data

Anthropometrics

Std
Components Vald Mean Deviaton  Minimum _ Maximum
Age (yrs) 39 241 45 180 330
Height (cm) 40 186 3 45 177 2 1956
Avr weight (kg) 40 889 86 74 8 109 6
BMI 40 256 25 212 322
RHR 30 62 9 42 77
SBP 30 126 9 112 144
DBP 30 76 9 50 90
Body Composition

Std
Components Valid Mean Dewviation  Minimum _ Maximum
Chest skinfold 39 119 53 40 260
Thigh skinfold 39 137 55 40 280
Abdomen skinfold 39 228 106 60 530
Sum of skinfolds 39 48 4 199 170 107 0
% Body Fat 39 175 91 41 46 4
Fat mass (kg) 39 161 97 32 48 9
Lean body masss (kg) 40 732 72 56 5 92 0
Physical Charactenstics

Std
Components Valid Mean Deviation Minmum  Maximum
Chest circumference (cm) 40 99 2 53 898 1113
Biceps circumference (cm) 39 338 23 295 387
Quadriceps circumference (cm) 40 597 37 54 6 690
Waist Circumference (cm) 40 925 68 770 106 0
Vertical Jump and Flexibility

Std
Components Valid Mean Deviation Minimum  Maximum
Vertical Jump (cm) 39 546 77 390 740
Hamstrning flexibility (cm) 39 229 80 100 380
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Fitness Evaluation of Gaelic Football Players

Combined - Midfielders - Percentiles

Anthropometrics

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Age (yrs) 190 200 200 220 240 240 260 300 310 330
Height (cm) 1795 1823 1836 1846 1870 1880 1883 1895 1934 1956
Avr weight (kg) 791 817 831 850 863 894 945 957 1017 1096
BMI 227 236 240 246 253 261 268 277 288 322
RHR 51 54 56 60 61 65 67 70 75 77
SBP 116 118 119 121 126 130 131 137 140 144
DBP 68 70 72 73 76 79 81 84 88 90
Body Composition
Components 10 20 30 40 50 60 70 80 90 100
Chest skinfold 50 70 80 90 110 140 150 160 190 260
Thigh skinfold 70 80 100 120 140 150 150 180 235 280
Abdomen skinfold 110 130 150 200 220 250 270 320 360 530
Sum of skinfolds 270 290 330 380 500 540 570 610 740 1070
% Body Fat 77 95 106 136 183 193 213 228 1288 464
Fat mass (kg) 66 77 88 127 153 167 183 227 302 489
Lean body masss (kg) 646 671 690 711 732 742 756 790 854 9290
Physical Characteristics
Components 10 20 30 40 50 60 70 80 90 100
Chest circumference (cm) 926 940 952 965 986 1015 1027 1036 1060 1113
Biceps circumference (cm) 310 320 326 332 338 341 350 358 375 387
Quadriceps circumference (cm) 5560 560 570 580 602 610 615 631 643 690
Waist Circumference (cm) 836 871 886 905 925 938 955 1003 1030 1060
Vertical Jump and Flexibility
Components 10 20 30 40 50 60 70 80 90 100
Vertical Jump (cm) 440 480 510 530 550 560 580 600 640 740
Hamstring flexibility (cm) 110 140 170 210 240 250 270 300 340 380
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Fitness Evaluation of Gaelic Football Players

Combined - Midfielders - Descnptive Data

Cardiorespiratory response at maximal exercise

Std
Components Vaid Mean Deviation Minimum Maximum
Max VT in one breath (l) 29 324 057 236 508
Max respiratory rate (I/mm) 29 52 5 44 64
Max ventilation rate (/min) 29 124 14 85 150
Respiratory exchange ratio 29 112 004 104 124
Vol of CO2 Expired (I/min) 29 490 055 396 586
Absolute vol of 02 uptake (/mm) 29 442 049 311 521
Relative vol 02 upake (mUmin/kg) 30 508 60 356 607
Ventilatory threshold (ml/kg/min) 21 443 38 373 500
Ventilatory threshold (% VO2 max) 21 860 67 725 99 1
Heart Rate Max 27 192 8 179 210
Anaerobic Power and Capacity

Std
Components Valid Mean Deviation Mmimum  Maximum
Max absolute power (watts) 14 10396 1407 8327 13792
T1 - Peak power per kg bwt (watts) 14 119 19 100 17 6
T2 - Peak power per kg bwt (watts) 14 102 14 85 140
T3 - Peak power per kg bwt (watts) 14 94 20 72 156
T1 - Percentage Fatigue (%) 14 277 111 129 60 1
T2 - Percentage Fatigue (%) 14 320 86 165 46 9
T3 - Percentage Fatigue (%) 14 301 103 159 54 8
T1 - Avrg power per kg bwt (watts) 14 96 09 77 108
T2 - Avrg power per kg bwt (watts) 14 82 08 68 95
T3 - Avrg power per kg bwt (watts) 14 75 09 60 92
Speed and Agihty

Std
Components Valid Mean Deviation Minimum  Maximum
5 metre time (sec) 20 109 007 099 121
5 metre speed (m/s) 20 459 029 414 507
5 metre acceleration (m/s/s) 20 422 054 343 513
20 metre time (sec) 20 313 024 226 339
20 metre speed (m/s) 20 644 062 589 885
20 metre acceleration (m/s/s) 20 209 046 174 392
50m Forward Backward time (sec) 1 14 64 077 13 41 1564
5m backwards time (sec) 11 137 007 128 151
5m backward speed (m/s) 11 366 018 332 390
5m backward acceleration (m/s/s) 11 268 026 221 304
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Fitness Evaluation of Gaelic Football Players

Combined - Midfielders - Percentiles

Cardiorespiratory response at maximal exercise

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Max VT in one breath (l) 263 269 288 304 317 332 337 368 400 508
Max respiratory rate (I/min) 47 47 48 51 52 54 54 57 61 64
Max ventilation rate (/min) 107 111 1156 122 126 129 131 134 142 150
Respiratory exchange ratio 107 108 110 112 112 113 114 116 118 124
Vol of CO2 Expired (Vmin) 422 435 448 458 487 512 536 547 557 586
Absolute vol of O2 uptake {/min) 379 404 411 417 438 455 481 497 504 521
Relative vol 02 upake (ml/min/kg) 435 448 472 492 512 527 544 565 602 607
Ventilatory threshold (ml/kg/min) 387 403 418 432 448 453 468 483 493 500
Ventilatory threshold (% VO2max} 789 795 817 840 857 866 891 924 967 991
Heart Rate Max 182 184 186 189 191 194 197 199 202 210
Anaerobic Power and Capacity
Components 10 20 30 40 50 60 70 80 90 100
Max absolute power (watts) 839488559733 10255 10498 10587 11004 11247 1267 4 13792
T1 - Peak power per kg bwt (watts) 101 103 107 111 115 121 126 129 153 176
T2 - Peak power per kg bwt (watts) 86 90 95 97 99 103 107 112 129 140
T3 - Peak power per kg bwt (watts) 75 80 83 85 90 93 99 100 131 156
T1 - Percentage Fatigue (%) 161 201 231 240 244 253 322 337 469 601
T2 - Percentage Fatigue (%) 193 245 254 280 337 343 372 398 450 469
T3 - Percentage Fatigue (%) 166 234 250 253 274 303 353 378 483 548
T1 - Avrg power per kg bwt (watts) 82 87 92 94 97 98 103 106 108 108
T2 - Avrg power per kg bwt {watts) 69 75 77 78 82 85 87 89 94 95
T3 - Avrg power per kg bwt (watts) 62 68 70 70 72 80 82 82 91 92
Speed and Agihity
Components 10 20 30 40 50 60 70 80 90 100
5 metre time (sec) 099 102 105 107 111 112 114 115 120 121
5 metre speed (m/s) 417 434 440 445 450 467 478 492 505 507
5 metre acceleration (m/s/s}) 348 377 387 397 405 436 457 484 510 513
20 metre time (sec} 293 30t 309 311 317 324 327 327 332 339
20 metre speed (m/s) 603 611 612 618 631 643 648 665 682 885
20 metre acceleration (m/s/s) 182 187 187 191 199 207 210 221 233 392
50m Forward Backward time (sec) 13491387 1399 1440 1466 1487 1541 1547 1561 1564
5m backwards time (sec) 128 130 132 136 138 138 139 143 149 151
5m backward speed (m/s) 335 350 359 361 363 369 380 38 389 390
5m backward acceleration (m/s/s) 224 245 258 261 263 272 2838 296 303 304
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Fitness Evaluation of Gaelic Football Players

Appendix 10

Combined - Forwards - Descriptive Data

Anthropometrics

Std
Components Vald Mean Deviation Minimum Maximum
Age (yrs) 69 227 41 160 400
Height (cm) 73 1796 51 167 4 1892
Avr weight (kg) 73 800 97 545 100 5
BMI 73 248 28 189 326
RHR 60 61 9 41 82
SBP 60 128 12 102 160
DBP 60 78 9 60 100
Body Composition

Std
Components Valid Mean Deviation Minimum Maximum
Chest skinfold 73 112 47 40 280
Thigh skinfold 72 136 51 40 270
Abdomen skinfold 73 225 100 70 560
Sum of skinfolds 73 470 165 180 840
% Body Fat 73 165 74 50 346
Fat mass (kg) 73 135 76 00 342
Lean body masss (kg) 73 652 96 00 796
Physical Characteristics

Std
Components Valhd Mean Deviation Minimum  Maximum
Chest circumference (cm) 74 954 61 800 1092
Biceps circumference (cm) 74 323 24 258 380
Quadnceps circumference (cm) 74 569 49 378 67 2
Waist Circumference (cm) 74 878 82 68 0 108 0
Vertical Jump and Flexibility

Std
Components Vald Mean Deviation  Minimum  Maximum
Vertical Jump (cm) 74 517 64 390 67 0
Hamstring flexibility (cm) 70 213 62 60 360
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Fitness Evaluation of Gaelic Football Players

Combined - Forwards - Percentiles

Anthropometrics

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Age (yrs) 180 190 200 210 220 240 250 260 280 400
Height (cm) 1723 1751 1767 1785 1802 1810 1831 1846 1856 1892
Avr weight (kg) 694 722 741 758 793 810 835 895 956 1005
BMI 217 223 230 236 245 253 261 274 282 326
RHR 50 52 56 59 62 64 67 70 73 82
SBP 114 120 120 123 127 129 130 136 150 160
DBP 66 70 72 77 78 80 80 87 90 100
Body Composition
Components 10 20 30 40 50 60 70 80 90 100
Chest skinfold 60 70 80 98 110 117 129 141 185 280
Thigh skinfold 77 90 100 110 133 145 150 170 210 270
Abdomen skinfold 117 150 160 180 200 217 258 320 360 560
Sum of skinfolds 270 330 362 400 430 460 542 650 720 840
% Body Fat 81 105 115 134 145 161 198 250 284 346
Fat mass (kg) 53 75 84 99 114 131 162 218 245 342
Lean body masss (kg) 593 609 630 646 656 671 681 718 750 796
Physical Characteristics
Components 10 20 30 40 50 60 70 80 90 100
Chest circumference (cm) 888 903 915 928 951 962 988 1001 1035 1092
Biceps circumference (cm) 290 305 313 318 323 328 335 341 355 380
Quadnceps circumference (cm) 513 540 547 560 571 580 595 610 628 672
Waist Circumference (cm) 779 810 829 840 871 895 913 960 1004 1080
Vertical Jump and Flexibility
Components 10 20 30 40 50 60 70 80 90 100
Vertical Jump (cm) 425 460 490 490 510 530 545 580 605 670
Hamstring flexibility (cm) 130 160_ 190 204 220 220 237 270 290 360
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Fitness Evaluation of Gaelic Football Players

Combined - Forwards - Descriptive Data

Cardiorespiratory response at maximal exercise

Std
Components Vaid Mean Deviation  Mimimum  Maximum
Max VT in one breath (I} 58 281 039 193 392
Max respiratory rate (I/min) 58 55 7 41 72
Max ventilation rate (I/mn) 58 116 15 78 146
Respiratory exchange ratio 58 112 006 096 123
Vol of CO2 Expired (Vmin) 58 453 054 302 552
Absolute vol of 02 uptake (Vmn) 58 413 0 50 285 525
Relative vol 02 upake (ml/min/kg) 58 515 62 375 675
Ventilatory threshold (ml/kg/min) 50 442 56 325 56 4
Ventilatory threshold (% VO2 max) 50 858 60 675 954
Heart Rate Max 54 195 10 168 210
Anaerobic Power and Capacity

Std
Components Valid Mean Dewviation Minimum Maximum
Max absolute power (watts) 28 9466 145 4 744 6 12637
T1 - Peak power per kg bwt (watts) 28 119 16 92 165
T2 - Peak power per kg bwt (watts) 28 97 12 71 128
T3 - Peak power per kg bwt (watts) 28 85 15 62 122
T1 - Percentage Fatigue {%) 28 248 85 128 478
T2 - Percentage Fatigue (%) 28 272 86 16 5 48 2
T3 - Percentage Fatigue (%) 28 277 102 100 615
T1 - Avrg power per kg bwt (watts) 28 99 11 61 116
T2 - Avrg power per kg bwt (watts) 28 80 10 59 103
T3 - Avrg power per kg bwt (watts) 28 69 11 45 88
Speed and Agility

Std
Components Valid Mean Dewviation Mmimum Maximum
5 metre time (sec) 41 110 007 095 129
5 metre speed (m/s) 141 458 030 387 529
5 metre acceleration (m/s/s) 41 421 054 300 560
20 metre time (sec) 41 314 012 2 89 342
20 metre speed (m/s) 41 6 37 024 585 692
20 metre acceleration (m/s/s) 41 203 015 171 239
50m Forward Backward time (sec) 27 1493 089 1246 1673
5m backwards time (sec) 27 140 009 130 160
5m backward speed (m/s) 27 359 021 312 385
5m backward acceleration (m/s/s) 27 258 030 195 297
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Fitness Evaluation of Gaelic Football Players

Combined - Forwards - Percentiles

Cardiorespiratory response at maximal exercise

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Max VT in one breath (2 246 252 260 269 275 286 291 3.09 339 392
Max respiratory rate (I/min) 45.9 47 51 54 55 564 59 60.2 65.2 72
Max ventilation rate (I/min) 97 103 107 112 117 119 122 130 137 146
Respiratory exchange ratio 105 108 109 110 112 113 115 118 120 1.23
Vol of C02 Expired (I/min) 3.78 4.10 434 444 451 459 487 502 522 552

Absolute vol. of 02 uptake (I/min) 347 372 393 402 409 425 434 460 479 525
Relative vol. 02 upake (ml/min/kg) 43.2 453 479 508 525 539 553 564 583 675
Ventilatory threshold (ml/kg/min) 36.3 39.0 416 422 448 465 478 492 516 564
Ventilatory threshold (% V02 max) 772 80.3 833 844 869 886 894 912 926 954
Heart Rate Max 178 188 193 194 196 198 202 204 207 210

Anaerobic Power and Capacity

Components 10 20 30 40 50 60 70 80 90 100
Max absolute power (watts) 785.1 830.5 839.8 877.9 896.2 968.3 987.6 1092.9 1200.5 1263.7
T1 - Peak power per kg bwt (watts) 103 106 109 112 116 118 122 131 142 165
T2 - Peak power per kg bwt (watts) 83 9.0 91 9.3 9.5 9.7 102 105 111 12.8
T3 - Peak power per kg bwt (watts) 63 73 77 79 8.4 8.7 9.0 9.7 10.6 12.2

T1 - Percentage Fatigue (%) 154 178 187 199 238 261 287 306 381 47.8
T2 - Percentage Fatigue (%) 172 184 212 238 26.9 278 287 36.7 41.7 482
T3 - Percentage Fatigue (%) 156 214 229 236 253 288 314 330 39.8 61.5

T1 - Avrg power per kg bwt (watts) 88 93 94 96 9.9 100 103 108 115 11.6
T2 - Avrg power per kg bwt (watts) 69 72 76 7.8 8.0 8.3 8.6 9.0 9.1 10.3
T3 - Avrg power per kg bwt (watts) 51 6.2 6.5 6.7 6.9 7.0 7.3 7.7 8.5 8.8

Speed and Agility

Components 10 20 30 40 50 60 70 80 90 100
5 metre time (sec) 101 1.04 106 1.08 1.09 110 111 1.14 1.23 1.29
5 metre speed (m/s) 407 4.40 451 455 458 464 471 481 4.96 5.29
5 metre acceleration (m/s/s) 331 387 407 4.14 419 431 443 463 492 560
20 metre time (sec) 3.00 3.06 3.07 310 3.13 316 319 325 334 342
20 metre speed (m/s) 598 6.16 6.26 6.32 640 6.45 651 655 6.68 6.92
20 metre acceleration (m/s/s) 1.79 190 196 200 205 208 212 214 2.23 2.39
50m Forward Backward time (sec) 14.08 14.18 14.36 14.66 14.96 15.15 15.33 15.60 16.13 16.73
5m backwards time (sec) 132 133 134 134 137 141 143 147 156 1.60
5m backward speed (m/s) 3.20 340 349 355 366 372 375 3.77 3.79 3.85

5m backward acceleration (m/s/s) 205 232 244 252 268 277 281 285 288 297
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Fitness Evaluation of Gaelic Football Players

Appendix 11

Club - All positions — Descriptive Data

Anthropometrics

Std
Components Vahd Mean Deviation  Mimimum  Maximum
Age (yrs) 85 235 49 160 400
Height (cm) 95 180 8 56 1680 1956
Avr weight (kg) 95 812 105 545 1096
BMI 95 248 26 189 322
RHR 53 610 113 400 880
SBP 54 126 6 92 1100 150 0
DBP 54 794 69 64 0 920
Body Composition

Std
Components vald Mean Deviation  Minnmum  Maximum
Chest skinfold 94 115 44 50 260
Thigh skinfold 94 143 53 55 280
Abdomen skinfold 94 223 93 60 530
Sum of skinfolds 94 48 1 16 6 170 1070
% Body Fat 94 170 76 43 46 4
Fat mass (kg) 94 140 78 00 48 9
Lean body masss (kg) 94 66 0 102 00 86 7
Physical characteristics

Std
Components Vaid Mean Deviation  Minimum  Maximum
Chest circumference (cm) 96 958 60 800 1120
Biceps circumference (cm) 96 323 25 258 395
Quadniceps circumference (cm) 96 571 57 360 69 0
Waist Circumference (cm) 96 912 83 68 0 1120
Vertical Jump and Hamstring Flexibility

Std
Components Vahd Mean Deviation  Minimum _ Maximum
Vertical Jump (cm) 95 533 63 390 670
Hamstring flexibility (cm) 85 204 64 80 350
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Fitness Evaluation of Gaelic Football Players

Club - All positions — Percentiles

Anthropometrics

Percentiles

Components 10 20 30 40 50 60 70 80 90 100

Age (yrs) 180 190 200 210 220 240 250 270 300 400
Height (cm) 1735 1762 1780 1792 1812 1828 1841 1850 1880 1956
Avr weight (kg) 695 725 747 769 795 832 861 908 957 1096
BMI 219 223 229 238 246 253 261 272 281 322

RHR 460 518 540 570 600 654 680 720 752 880

SBP 1170 1200 1220 1220 1250 1280 1300 1320 1410 1500
DBP 700 720 780 780 800 800 80 860 900 920
Body Composition

Components 10 20 30 40 50 60 70 80 90 100

Chest skinfold 60 80 90 95 110 120 138 150 170 260
Thigh skinfold 80 100 110 130 140 150 158 180 235 280
Abdomen skinfold 120 140 163 180 208 230 265 290 340 530
Sum of skinfolds 290 330 385 420 460 500 555 610 720 1070
% Body Fat 84 97 126 145 159 183 196 226 279 464
Fat mass (kg) 57 73 93 112 130 142 166 206 240 489
Lean body masss (kg) 571 595 626 650 658 673 712 73t 763 867
Components 10 20 30 40 50 60 70 80 90 100

Chest circumference (cm) 889 907 930 940 953 967 990 1013 1035 1120
Biceps circumference (cm) 290 304 310 315 325 330 335 344 355 395

Quadniceps circumference (cm) 514 540 555 560 575 590 695 612 630 690

Waist Circumference (cm) 804 837 885 900 918 935 943 983 1018 1120
Components 10 20 30 40 50 60 70 80 90 100

Vertical Jump (cm) 450 472 500 520 530 550 570 590 620 670
Hamstring flexibility (cm) 116 142 160 1380 210 220 230 260 290 350
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Fitness Evaluation of Gaelic Football Players

Club - All positions - Descriptive Data

Cardiorespiratory response at maximal exercise

Components

Max VT in one breath (0

Max respiratory rate (I/min)

Max ventilation rate (I/min)
Respiratory exchange ratio

Vol of C02 Expired (I/min)
Absolute vol. of 02 uptake (I/min)
Relative vol. 02 upake (ml/min/kg)
Ventilatory threshold (ml/kg/min)
Ventilatory threshold (% V02 max)
Heart Rate Max

Anaerobic Power and Capacity

Components

Max absolute power (watts)

T1 - Peak power per kg bwt (watts)
T2 - Peak power per kg bwt (watts)
T3 - Peak power per kg bwt (watts)
T1 - Percentage Fatigue (%)

T2 - Percentage Fatigue (%)

T3 - Percentage Fatigue (%)

T1 - Avrg power per kg bwt (watts)
T2 - Avrg power per kg bwt (watts)
T3 - Avrg power per kg bwt (watts)

Speed and Agility

Components

5 metre time (sec)

5 metre speed (m/s)

5 metre acceleration (m/s/s)

20 metre time (sec)

20 metre speed (m/s)

20 metre acceleration (m/s/s)
50m Forward Backward time (sec)
5m backwards time (sec)

5m backward speed (m/s)

5m backward acceleration (m/s/s)

Valid Mean
50 3.0
51 54.5
51 119.2
50 1.12
51 4.69
51 4.26
51 51.5
38 44.0
38 84.2
44 191.9

Valid Mean
27 9515
27 11.6
27 10.1
27 9.0
27 25.6
27 29.9
27 30.0
27 9.4
27 8.2
27 7.2

Valid Mean
52 1.114
52 4508
52 4.082
52 3181
52 6.318
52 2.008
1 15.49
ik 1.471
1 3424
1 2360

Std.
Deviation

0.5
71
15.4
0.05
0.60
0.53
6.2
5.6
6.3
9.0

Std.
Deviation

147.5
1.7
14
11
8.6

10.1
10.6
13
0.9
0.9

Std.
Deviation

0.074
0.299
0.542
0.196
0.510
0.384
0.64
0.137
0.286
0.374

Minimum
21
42.0
69.6
0.96
3.02
2.94
35.6
33.1
67.5
168.0

Minimum
704.6
9.2
1.7
6.6
12.9
16.5
10.7
6.1
5.9
4.9

Minimum
0.945
3.870
2.995
2.110
5.744
1.650
14.18
1.320
2.750
1.513

Maximum
51
72.0
148.9
1.23
5.74
5.38
66.9
56.4
95.5
210.0

Maximum
1269.2
16.5
14.8
12.2
47.8
53.4
61.5
11.6
9.4
8.8

Maximum
1.292
5.291
5.599
3.482
9.479
4.492
16.05
1.818
3.788
2.870
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Fitness Evaluation of Gaelic Football Players

Club - All positions — Percentiles

Cardiorespiratory response at maximal exercise

Percentiles
Components 10 20 30 40 50 60 70 80 80 100
Max VT 1n one breath (I) 249 268 276 287 294 313 323 338 347 508
Max respiratory rate (/min) 452 480 500 510 540 570 580 610 638 720
Max ventilation rate (I/min) 10151071 1112 1170 1202 1257 1282 1310 1382 1489
Respiratory exchange ratio 105 108 103 110 111 113 115 117 119 123
Vol of CO2 Expired (I/min) 397 420 444 455 469 482 500 525 549 574
Absolute vol of 02 uptake (Vmin) 358 389 409 418 427 444 456 465 488 538
Relative vol O2 upake (m/mintkg) 437 456 479 506 513 535 552 568 596 669
Ventilatory threshold (ml/kg/min) 368 386 406 433 445 451 468 484 513 564
Ventilatory threshold (% VO2max) 759 781 818 835 843 858 877 899 925 955
Heart Rate Max 178518201885 1910 1940 1960 1980 1990 2025 2100
Anaerobic Power and Capacity
Components 10 20 30 40 50 60 70 80 90 100
Max absolute power (watts) 752683498712 8837 9503 9661 10125 10745 12021 12692
T1 - Peak power per kg bwt (watts) 99 102 104 108 111 117 121 125 143 165
T2 - Peak power per kg bwt (watts} 83 92 94 98 100 103 104 109 116 148
T3 - Peak power per kg bwt (watts) 77 81 84 87 90 92 94 97 100 122
T1 - Percentage Fatigue (%) 168 185 195 214 226 256 311 330 385 478
T2 - Percentage Fatigue (%) 182 215 227 266 281 284 343 386 488 534
T3 - Percentage Fatigue (%) 159 237 254 278 287 311 327 371 460 615
T1- Avrg power per kg bwt (watts) 76 84 90 92 94 100 100 104 111 116
T2 - Avrg power per kg bwt (watts) 68 77 78 82 85 86 86 89 91 94
T3 - Avrg power per kg bwt (watts) 59 65 69 72 74 77 77 79 82 88
Speed and Agility
Components 10 20 30 40 50 60 70 80 90 100
5 metre time (sec) 1024 1054 1073 1086 1110 1125 1139 1193 1230 1292
5 metre speed (m/s) 406641914390 4446 4505 4606 4662 4743 4884 5291
5 metre acceleration (m/s/s) 330735133854 3954 4058 4243 4346 4499 4771 5589
20 metre time (sec) 305130813104 3145 3200 3240 3275 3321 3372 3482
20 metre speed (m/s) 593160226107 6174 6250 6359 6444 6491 6556 9479
20 metre acceleration (m/s/s) 175918131865 1906 1953 2022 2077 2106 2149 4492
50m Forward Backward time (sec) 1424 1481 1539 1544 1550 1596 1597 1602 1605 1605
5m backwards time (sec) 13311378 1387 1398 1442 1474 1489 1557 1773 1818
5m backward speed (m/s) 28283213 3358 3391 3467 3576 3604 3629 3758 3788
5m backward acceleration (m/s/s) 1604 2066 2256 2300 2405 2558 2508 2634 2825 2870
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Anthropometrics

Fitness Evaluation of Gaelic Football Players

Appendix 12

Inter-County Level - All positions — Descriptive Data

Std
Components Vald Mean Deviation Minimum  Maximum
Age (yrs) 118 229 34 170 330
Height (cm) 119 180 4 56 167 0 1949
Avr weight (kg) 119 812 84 63 2 1050
BMI 119 250 23 198 326
RHR 114 62 8 91 410 840
SBP 114 127 8 120 1020 1600
DBP 114 773 89 500 1000
Body Composition

Std
Components Valid Mean Deviation  Minimum  Maximum
Chest skinfold 110 96 43 40 280
Thigh skinfold 109 125 45 40 250
Abdomen skinfold 110 207 97 60 56 0
Sum of skinfolds 110 426 16 4 170 870
% Body Fat 110 14 8 73 41 368
Fat mass (kg) 110 125 73 32 375
Lean body masss (kg) 111 690 61 525 920
Physical Characteristics

Std
Components Vahd Mean Deviation  Minimum  Maximum
Chest circumference (cm) 116 96 0 50 850 109 2
Biceps circumference (cm) 115 330 22 276 387
Quadriceps circumference (cm) 116 573 47 316 67 2
Waist Circumference (cm) 116 854 62 747 1030
Vertical Jump and Hamstring Flexibility

Std
Components Vahd Mean Deviation  Minimum  Maximum
Vertical Jump (cm) 117 529 63 400 740
Hamstring flexibihity (cm) 117 236 69 60 390
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Fitness Evaluation of Gaelic Football Players

inter-County Level - All positions — Percentiles

Anthropometrics

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Age (yrs) 190 200 210 220 230 240 240 260 271 330
Height (cm) 1735 1762 1773 1790 1806 1819 1833 1850 1880 1949
Avr weight (kg) 712 744 762 793 803 823 850 871 949 1050
BMI 222 230 236 243 246 253 260 266 278 326
RHR 510 550 575 610 630 650 680 700 750 840
SBP 1120 1180 1200 1220 1260 1300 1320 1380 1460 1600
DBP 660 700 720 750 780 800 800 860 900 1000
Body Composition
Components 10 20 30 40 50 60 70 80 90 100
Chest skinfold 50 60 70 70 80 100 110 120 160 280
Thigh skinfold 70 90 100 110 110 140 150 170 190 250
Abdomen skinfold 100 120 150 160 190 210 240 288 350 560
Sum of skinfolds 250 272 310 350 400 440 497 566 690 870
% Body Fat 73 86 96 110 134 151 174 208 270 368
Fat mass (kg) 53 68 77 90 100 123 139 170 247 375
Lean body masss {kg) 619 636 653 670 679 701 721 739 767 920
Physical Charactenstics
Components 10 20 30 40 50 60 70 80 90 100
Chest circumference (cm) 900 920 934 945 955 960 980 1001 1035 1092
Biceps circumference (cm) 304 310 318 320 326 335 340 349 359 387
Quadnceps circumference (cm) B32 545 555 565 571 580 595 612 627 672
Waist Circumference (cm) 779 799 815 835 849 869 885 901 940 1030
Vertical Jump and Hamstring Flexibihity
Components 10 20 30 40 50 60 70 80 90 100
Vertical Jump (cm) 458 480 490 510 530 540 556 580 602 740
Hamstring flexibility (cm) 130 176 210 220 230 258 276 300 322 390
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Fitness Evaluation of Gaelic Football Players

Inter-County Level - All positions — Descriptive Data

Cardiorespiratory response at maximal exercise

Std
Components Valid Mean Dewviation  Minimum  Maximum
Max VT in one breath (1) 113 297 042 193 410
Max respiratory rate (I/min) 113 545 64 410 700
Max ventilation rate (I/min) 118 1209 159 778 152 4
Respiratory exchange ratio 113 114 006 101 131
Vol of CO2 Expired (I/min) 113 475 060 302 6 31
Absolute vol of O2 uptake (I/min) 113 428 053 285 552
Relative vol 02 upake (ml/min/kg) 114 531 61 375 675
Ventilatory threshold (mi/kg/mm) 106 455 50 325 58 4
Ventilatory threshold (% VO2 max) 100 856 58 725 99 1
Heart Rate Max 107 1947 95 1600 2100
Anaerobic Power and Capacity

Std
Components Valid Mean Deviation  Minimum  Maximum
Max absolute power (watts) 51 9540 136 ¢ 7232 13792
T1 - Peak power per kg bwt (watts) 51 117 13 98 176
T2 - Peak power per kg bwt (watts) 51 99 12 71 140
T3 - Peak power per kg bwt (watts) 51 86 16 56 156
T1 - Percentage Fatigue (%) 51 236 78 119 60 1
T2 - Percentage Fatigue (%) 51 27 3 84 150 46 9
T3 - Percentage Fatigue (%) 51 263 85 100 54 8
T1 - Avrg power per kg bwt (watts) 51 99 08 77 119
T2 - Avrg power per kg bwt (watts) 51 81 09 59 103
T3 - Avrg power per kg bwt (watts) 51 71 10 45 92
Speed and Agility

Std
Components Valid Mean Deviation Minimum  Maximum
5 metre time (sec) 63 1080 0 053 0974 1215
5 metre speed (m/s) 62 4647 0222 4115 5133
S metre acceleration (m/s/s) 62 4329 0413 3 387 5271
20 metre time (sec) 63 3104 0138 2 260 3319
20 metre speed (m/s) 63 6459 0353 6 026 8 850
20 metre acceleration {m/s/s) 63 2092 0260 1816 3916
50m Forward Backward time (sec) 63 1476 085 1246 1673
5m backwards time (sec) 63 1379 0 088 1248 1641
Sm backward speed (m/s) 63 3638 0221 3047 4 006
5m backward acceleration (m/s/s) 63 28657 0317 1857 3210
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Fitness Evaluation of Gaelic Football Players

Inter-County Level - All positions - Percentiles

Cardiorespiratory response at maximal exercise

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Max VT in one breath (1) 246 263 269 28 291 305 316 333 357 410
Max respiratory rate (I/min) 460 480 510 530 540 560 580 600 640 700
Max ventilation rate (/min) 999 10701105 1168 1193 1260 1306 1362 1416 1524
Respiratory exchange ratio 107 109 110 112 113 115 117 119 122 131
Vol of CO2 Expired (Vmin) 408 423 441 457 467 490 506 522 557 631
Absolute vol of 02 uptake (/mtn) 359 390 400 410 426 437 455 480 502 552
Relative vol 02 upake (ml/mm/kg) 450 477 495 516 532 547 6562 580 607 675
Ventilatory threshold (ml/kg/min) 393 416 425 445 456 470 483 499 516 584
Ventilatory threshold (% VO2 max) 775 803 822 842 852 875 889 911 932 991
Heart Rate Max 183818801910 1940 1950 1980 2000 2024 2062 2100
Anaerobic Power and Capacity
Components 10 20 30 40 50 60 70 80 90 100
Max absolute power (watts) 789283588460 8977 9538 9788 10045 10777 11225 13792
T1 - Peak power per kg bwt (watts) 105 107 110 113 115 117 122 126 130 176
T2 - Peak power per kg bwt (watts) 85 90 92 94 96 98 105 108 114 140
T3 - Peak power per kg bwt (watts) 71 76 80 82 85 88 90 87 101 156
T1 - Percentage Fatigue (%) 152 174 194 225 238 244 255 286 323 601
T2 - Percentage Fatigue (%) 165 184 222 244 259 277 329 357 395 469
T3 - Percentage Fatigue (%) 159 201 225 235 247 271 294 323 378 548
T1 - Avrg power per kg bwt (watts) 87 92 95 97 99 101 102 106 108 119
T2 - Avrg power per kg bwt (watts) 69 75 77 80 82 83 86 90 94 103
T3 - Avrg power per kg bwt (watts) 58 62 67 69 70 74 77 82 86 92
Speed and Agility
Components : 10 20 30 40 50 60 70 80 90 100
5 metre time (sec) 101110331051 1068 1081 1093 1104 1124 1147 1215
5 metre speed (m/s) ' 437844604539 4582 4628 4685 4762 4849 4947 5133
5 metre acceleration (m/s/s) 383339794122 4199 4283 4390 4535 4703 48395 5271
20 metre time (sec) 299030513074 3100 3119 3128 3160 3181 3250 3319
20 metre speed (m/s) 6154 6288 6329 6394 6412 6451 6506 6555 6690 8850
20 metre acceleration (m/s/s) 189419772003 2043 2056 2081 2117 2148 2238 3916
50m Forward Backward time (sec) 137114111433 1453 1478 1498 1516 1539 1584 1673
5m backwards time (sec) 12841308 1323 1337 1364 1382 1414 1450 1516 1641
5m backward speed (m/s) 329734483537 3618 3666 3740 3780 3822 3895 4006
5m backward acceleration (m/s/s) 21752377 2502 2618 2687 2798 2858 2921 3034 3210
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Fitness Evaluation of Gaelic Football Players

Appendix 13

Club Level - Goalkeeper - Descriptive Data

Anthropometrics

Std
Components Valid Mean Deviation  Minimum _ Maximum
Age (yrs) 5 232 38 180 280
Height (cm) 5 1800 53 1735 187 0
Avr weight (kg) 5 859 14 4 74 5 1033
BMI 5 265 39 221 316
RHR 3 63 17 48 82
SBP 3 132 5 128 138
DBP 3 79 9 68 86
Body Composition

Std
Components Valid Mean Deviation  Minimum  Maxmmum
Chest skinfold 4 125 41 90 170
Thigh skinfold 4 17 8 56 120 250
Abdomen skinfold 4 298 110 180 410
Sum of skinfolds 4 600 181 390 830
% Body Fat 4 224 87 126 337
Fat mass (kg) 4 184 74 94 257
Lean body masss (kg) 4 63 2 111 507 772
Physical Characteristics

Std
Components Vahd Mean Deviation  Minimum__ Maximum
Chest circumference (cm) 5 1010 73 930 1120
Biceps circumference (cm) 5 343 40 300 395
Quadriceps circumference {cm) 5 600 61 545 670
Waist Circumference (cm) 5 97 4 127 805 1120
Vertical Jump and Flexibility

Std
Components Vald Mean Deviation Minimum  Maximum
Vertical Jump {cm) 5 548 77 480 670
Hamstring flexibility (cm) 5 204 40 16 0 260
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Fitness Evaluation of Gaelic Football Players

Club Level Goalkeepers - Percentiles

Anthropometrics

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Age (yrs) 180 186 204 222 240 246 256 274 280 280
Height (cm) 1735 1744 1771 1780 1780 1813 1842 1863 1870 1870
Avr weight (kg) 745 747 752 758 764 906 1007 1026 1033 1033
BMI 221 225 237 245 250 277 299 312 316 316
RHR 48 48 50 54 58 68 77 82 82 82
SBP 128 128 128 129 130 133 136 138 138 138
DBP 68 68 71 76 82 84 85 86 86 86
Body Composition
Components 10 20 30 40 50 60 70 80 90 100
Chest skinfold 90 90 90 90 120 150 160 170 170 170
Thigh skinfold 120 120 135 150 170 190 220 250 250 250
Abdomen skinfold 180 180 205 230 300 370 390 410 410 410
Sum of skinfolds 390 390 480 570 590 610 720 830 830 830
% Body Fat 126 126 166 207 217 228 283 337 337 337
Fat mass (kg) 94 94 125 156 192 228 243 257 257 257
Lean body masss (kg) 507 507 552 598 625 651 712 772 772 772
Physical Charactenstics
Components 10 20 30 40 50 60 70 80 90 100
Chest circumference (cm) 930 936 G54 980 1010 1022 1048 1102 1120 1120
Biceps circumference (cm) 300 304 316 322 325 355 379 391 395 395
Quadrniceps circumference (cm) 545 548 557 560 560 622 664 669 670 670
Waist Circumference (cm) 805 821 869 935 1010 1033 1062 1106 1120 1120
Vertical Jump and Flexibility
Components 10 20 30 40 50 60 70 80 90 100
Vertical Jump (cm) 480 482 488 506 530 554 590 650 670 670
Hamstring flexibility (cm) 160 162 168 186 210 216 228 252 260 260
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Fitness Evaluation of Gaelic Football Players

Club Level Goalkeepers - Descriptive Data

Cardiorespiratory response at maximal exercise

Std
Components Vaid Mean Dewiation Miimum  Maximum
Max VT in one breath (1) 3 298 026 2 68 317
Max respiratory rate (I/min) 3 51 10 42 62
Max ventilation rate {I/min) 3 119 13 104 128
Respiratory exchange ratio 3 113 003 110 115
Vol of CO2 Expired (I/min) 3 478 042 438 521
Absolute vol of O2 yptake (Vmin) 3 427 034 388 452
Relative vol 02 upake (mVmin/kg) 3 519 84 44 1 607
Ventilatory threshold (ml/kg/min) 2 449 159 336 56 1
Ventilatory threshold (% VO2 max) 2 84 3 115 76 2 924
Heart Rate Max 2 184 10 177 191
Anaerobic Power and Capacity

Std
Components Valild Mean Deviation Mmimum  Maximum
Max absolute power (watts) 1 992 9 9929 992 9
T1 - Peak power per kg bwt (watts) 1 99 99 99
T2 - Peak power per kg bwt (watts) 1 77 77 77
T3 - Peak power per kg bwt (watts) 1 66 66 66
T1 - Percentage Fatigue (%) 1 340 340 340
T2 - Percentage Fatigue (%) 1 342 342 342
T3 - Percentage Fatigue (%) 1 26 1 26 1 26 1
T1 - Avrg power per kg bwt (watts) 1 80 80 80
T2 - Avrg power per kg bwt (watts) 1 63 63 63
T3 - Avrg power per kg bwt (watts) 1 55 556 55
Speed and Agility

Std
Components Vahd Mean Dewviation Minimum  Maximum
5 metre time (sec) 3 112 007 106 119
5 metre speed (m/s) 3 447 027 421 474
5 metre acceleration (m/s/s) 3 400 048 354 449
20 metre time (sec) 3 324 615 307 336
20 metre speed (m/s) 3 619 029 596 6 51
20 metre acceleration (m/s/s) 3 192 018 178 212
50m Forward Backward time (sec) 1 1597 1597 1597
S§m backwards time (sec) 1 140 140 140
5m backward speed (m/s) 1 357 357 357
5m backward acceleration {m/s/s) 1 255 255 255
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Fitness Evaluation of Gaelic Football Players

Club Level Goalkeepers - Percentiles

Cardiorespiratory response at maximal exercise
Percentiles

Components 10 20 30 40 50 60 70 80 90 100
Max VT in one breath (I) 268 268 276 292 308 312 315 317 317 317
Max respiratory rate (I/min) 42 42 434 462 49 542 594 62 62 62
Max ventilation rate (I/min) 104 104 108 117 125 127 128 128 128 128
Respiratory exchange ratio 110 110 111 112 113 114 115 115 115 115
Vol of CO2 Expired (/min) 438 438 445 460 474 493 512 521 521 521
Absolute vol of O2 uptake (/min) 388 388 399 420 441 445 450 452 452 452
Relative vol O2 upake (m/min/kg) 441 441 454 481 508 548 587 607 607 607
Ventilatory threshold (ml/kg/min) 336 336 336 381 449 516 561 561 561 561
Ventilatory threshold (% VO2 max) 762 762 762 794 843 892 924 924 924 924
Heart Rate Max 177 177 177 180 184 188 191 191 191 191
Anaerobic Power and Capacity
Components 10 20 30 40 50 60 70 80 90 100
Max absolute power (watts) 992809299929 9929 9929 9929 9929 9929 9929 9929
T1-Peak power perkgbwt(watts) 99 99 99 99 99 99 99 99 99 99
T2 - Peak power per kg bwt (watts) 77 77 77 77 17 7vr 77 177 77 77
T3 - Peak power per kg bwt (watts) 66 66 66 66 66 66 66 66 66 66
T1 - Percentage Fatigue (%) 340 340 340 340 340 340 340 340 340 340
T2 - Percentage Fatigue (%) 342 342 342 342 342 342 342 342 342 342
T3 - Percentage Fatigue (%) 261 261 261 261 261 261 261 261 261 261
T1 - Avrg power per kg bwt (watts) 80 80 80 80 80 80 80 80 80 80
T2 - Avrg power per kg bwt (watts) 63 63 63 63 63 63 63 63 63 63
T3 - Avrg power per kg bwt (watts) 556 55 55 b65 55 55 55 55 55 55
Speed and Agility
Components 10 20 30 40 50 60 70 80 90 100
5 metre time (sec) 106 106 107 110 112 115 118 119 119 119
5 metre speed (m/s) 421 421 426 436 446 457 468 474 474 474
5 metre acceleration (m/s/s) 354 354 362 380 397 418 439 449 449 449
20 metre time (sec) 307 307 311 320 328 331 334 336 336 336
20 metre speed (m/s) 506 596 599 604 609 626 643 651 651 651
20 metre acceleration (m/s/s) 178 178 179 182 185 196 207 212 212 212
50m Forward Backward time (sec) 1597 1597 1597 1597 1597 1597 1597 1597 1597 1597
5m backwards time (sec) 140 140 140 140 140 140 140 140 140 1§40
5m backward speed (m/s) 357 357 357 357 357 357 357 357 357 357

5m backward acceleration (m/s/s)

255 255 255 255 255 255 255

255 255 255

93



Fitness Evaluation of Gaelic Football Players

Appendix 14

Club Level Defenders - Descriptive Data

Anthropometrics

Std
Components Valid Mean Deviation  Minimum  Maximum
Age (yrs) 37 235 51 180 400
Height (cm) 42 1794 48 1680 192 5
Avr weight (kg) 42 775 74 64 6 938
BMI 42 241 21 211 289
RHR 24 62 12 40 88
SBP 25 126 11 110 150
DBP 25 80 7 66 90
Body Composition

Std
Components Valid Mean Deviation Minimum  Maximum
Chest skinfold 42 98 31 50 170
Thigh skinfold 42 136 49 55 240
Abdomen skinfold 42 199 74 60 420
Sum of skinfolds 42 433 137 170 810
% Body Fat 42 148 62 43 321
Fat mass (kg) 42 116 55 29 275
Lean body masss (kg) 42 659 64 540 819
Physical Characteristics

Std
Components Valid Mean Deviation Minimum  Maximum
Chest circumference (cm) 42 936 39 820 1000
Biceps circumference (cm) 42 319 21 280 370
Quadnceps circumference (cm) 42 555 63 360 635
Waist Circumference (cm) 42 879 70 720 98 8
Vertical Jump and Flexibility

Std
Components Valid Mean Deviation Minimum Maximum
Vertical Jump (cm) 41 537 54 420 630
Hamstring flexibility (cm) 36 202 61 80 340
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Fitness Evaluation of Gaelic Football Players

Club Level Defenders - Percentiles

Anthropometrics

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Age (yrs) 180 200 200 212 220 230 256 270 298 400
Height (cm) 1727 1756 1770 1785 1790 1811 1821 1830 1850 1925
Avr weight (kg) 677 707 713 755 770 784 829 847 871 938
BMI 217 222 225 229 238 245 252 260 272 289
RHR 43 52 55 59 63 66 71 74 74 88
SBP 112 120 120 121 122 126 128 130 149 150
DBP 70 73 78 78 79 80 82 86 90 90
Body Composition
Components 10 20 30 40 50 60 70 80 90 100
Chest skinfold 52 66 90 90 93 100 110 124 144 170
Thigh skinfold 77 96 110 121 1130 140 150 177 220 240
Abdomen skinfold 106 138 150 176 185 208 230 276 300 420
Sum of skinfolds 263 296 359 394 420 458 501 542 617 810
% Body Fat 65 84 113 136 150 160 176 196 232 321
Fat mass (kg) 52 62 84 98 109 129 135 166 194 275
Lean body masss (kg) 560 601 627 646 652 668 703 726 742 819
Physical Charactenistics
Components 10 20 30 40 50 60 70 80 90 100
Chest circumference (cm) 882 898 925 936 940 949 958 967 987 1000
Biceps circumference (cm) 292 303 305 310 318 325 330 338 349 370
Quadriceps circumference (cm) 479 533 550 556 569 576 590 595 614 635
Waist Circumference (cm) 773 805 842 877 897 914 935 940 950 988
Vertical Jump and Flexibility
Components 10 20 30 40 50 60 70 80 90 100
Vertical Jump (cm) 460 484 516 530 530 550 564 596 610 630
Hamstring flexibility (cm) 120 138 171 190 205 220 230 246 282 340
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Fitness Evaluation of Gaelic Football Players

Club Level Defenders - Descriptive Data

Cardiorespiratory response at maximal exercise

t

Components Valid Mean De\?ladtlon Minimum __ Maximum
Max VT in one breath (1) 21 298 o4 213 402
Max respiratory rate (/min) 22 55 6 43 64
Max ventilation rate {I/min) 22 119 18 70 149
Respiratory exchange ratio 21 113 006 103 123
Vol of CO2 Expired (Vmin) 22 466 065 302 574
Absolute vol of 02 uptake (Vmn) 22 420 057 294 538
Relative vol 02 upake (ml/min/kg) 22 530 60 435 66 9
Ventilatory threshold (ml/kg/min) 17 442 51 331 529
Ventilatory threshold (% VO2 max) 17 833 66 728 955
Heart Rate Max 19 192 8 178 210
Anaerobic Power and Capacity

Std
Components Valid Mean Deviation Minimum  Maximum
Max absolute power (watts) 14 9187 166 4 704 6 1269 2
T1 - Peak power per kg bwt (watts) 14 114 11 97 139
T2 - Peak power per kg bwt (watts) 14 105 14 91 14 8
T3 - Peak power per kg bwt (watts) 14 91 07 80 99
T1 - Percentage Fatigue (%) 14 218 49 157 325
T2 - Percentage Fatigue (%) 14 291 11 169 534
T3 - Percentage Fatigue (%) 14 278 95 107 48 2
T1 - Avrg power per kg bwt (watts) 14 94 11 74 110
T2 - Avrg power per kg bwt (watts) 14 84 05 76 91
T3 - Avrg power per kg bwt (watts) 14 75 07 60 84
Speed and Agility

Std
Components Valid Mean Dewviation Minimum Maximum
5 metre time (sec) 20 111 0 06 102 124
5 metre speed (m/s) 20 452 022 403 491
5 metre acceleration (m/s/s) 20 410 039 324 482
20 metre time (sec) 19 319 011 306 348
20 metre speed {(m/s) 19 627 o021 574 653
20 metre acceleration (m/s/s) 19 197 013 165 213
50m Forward Backward time (se¢) 4 1549 073 14 47 16 05
S5m backwards time (sec) 4 163 020 138 182
5m backward speed (m/s) 4 331 039 275 364
5m backward acceleration (m/s/s) 4 222 049 1 51 265
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Fitness Evaluation of Gaelic Football Players

Club Level Defenders - Percentiles

Cardiorespiratory response at maximal exercise

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Max VT 1n one breath (I) 249 272 280 285 292 296 325 337 341 402
Max respiratory rate (I/min) 45 478 50 522 565 58 591 61 627 64
Max ventilation rate (/min) 94 107 112 115 119 126 128 133 144 149
Respiratory exchange ratio 104 108 110 111 111 112 117 118 121 123
Vol of CO2 Exprired (I/min) 362 419 436 463 472 485 500 524 547 574

Absolute vol of 02 uptake (/min) 315 382 396 416 423 434 454 461 488 538
Relative vol O2 upake (mV/mmv/kg) 453 472 489 510 519 547 573 583 606 669
Ventilatory threshold (ml/kg/min) 363 396 430 435 444 447 469 492 515 529
Ventilatory threshold (% VO2 max) 737 762 786 818 843 849 870 893 936 955
Heart Rate Max 178 183 188 191 193 195 197 199 200 210

Anaerobic Power and Capacity

Components 10 20 30 40 50 60 70 80 90 100

Max absolute power (watts) 723275537964 8420 9128 9503 9615 11160 12053 1269 2
T1 - Peak power per kg bwt (watts) 99 104 106 111 113 117 121 125 133 139
T2 - Peak power per kg bwt (watts) 92 94 97 100 101 104 107 112 131 148
T3 - Peak power per kg bwt (watts) 81 82 85 89 92 94 96 98 99 99

T1 - Percentage Fatigue (%) 164 176 185 197 205 221 233 257 315 325
T2 - Percentage Fatigue (%) 1856 212 221 229 267 281 284 389 523 534
T3 - Percentage Fatigue (%) 129 161 2562 278 283 305 319 331 424 482

T1 - Avrg power per kg bwt (watts) 76 81 90 92 99 100 101 102 109 110
T2-Avrg powerperkgbwt(watts) 77 79 82 85 85 86 86 89 91 91
T3 - Avrg power per kg bwt (watts) 62 68 72 74 77 77 79 80 83 84

Speed and Agility

Components 10 20 30 40 50 60 70 80 90 100

5 metre time (sec) 105 107 107 108 110 112 113 114 121 124
5 metre speed (m/s) 415 440 444 446 456 463 467 469 474 491

5 metre acceleration (m/s/s) 344 387 395 398 417 428 437 440 450 482

20 metre time (sec) 307 310 312 314 317 319 323 325 339 348
20 metre speed (m/s) 591 615 613 627 632 638 642 645 651 653
20 metre acceleration (m/s/s) 174 189 192 197 199 203 206 208 212 213
50m Forward Backward time (sec) 1447 1447 1495 1543 1571 1599 1602 1605 1605 1605
5m backwards time (sec) 138 138 141 144 146 147 165 182 182 182
5m backward speed (m/s) 275 275 307 333 343 347 355 364 364 364

5m backward acceleration (m/s/s) 161 151 191 230 235 241 253 265 265 265
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Fitness Evaluation of Gaelic Football Players

Appendix 15

Club Level Midfielders - Descriptive Data

Anthropometries

Components Valid
Age (yrs) 17
Height (cm) 18
Avr weight (kg) 18
BMI 18
RHR 9
SBP 9
DBP 9
Body Composition

Components Valid
Chest skinfold 18
Thigh skinfold 18
Abdomen skinfold 18
Sum of skinfolds 18
% Body Fat 18
Fat mass (kg) 18
Lean body masss (kg) 18
Physical Characteristics

Components Valid
Chest circumference (cm) 18
Biceps circumference (cm) 18
Quadriceps circumference (cm) 18
Waist Circumference (cm) 18
Vertical Jump and Flexibility

Components Valid
Vertical Jump (cm) 18
Hamstring flexibility (cm) 17

Mean
251
186.4
90.3
26.0
61
128
78

Mean
13.9
14.5
24.0
52.5
19.3
18.0
72.3

Mean
99.8
33.3
60.4
9.1

Mean
54.3
20.8

Std.
Deviation

4.5
4.5
9.5
2.8
10
8
8

Std.
Deviation

5.0
54
11.2
20.2
9.4
10.3
7.7

Std.
Deviation

5.5
24
4.0
5.8

Std.
Deviation

7.5
8.8

Minimum
19.0
178.0
74.9
22.0
50
116
64

Minimum
6.5
7.0
8.5

28.0
8.4
6.6

56.5

Minimum
91.0
29.5
54.6
83.5

Minimum
39.0
10.0

Maximum
32.0
195.6
109.6
32.2

76
140
90

Maximum
26.0
28.0
53.0

107.0
46.4
48.9
86.7

Maximum
111.3
38.2
69.0
106.0

Maximum
66.0
35.0
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Fitness Evaluation of Gaelic Football Players

Club Level Midfielders - Percentiles

Anthropometrics

Percentiles
Components 10 20 30 40 50 60 70 80 g0 100
Age (yrs) 190 206 214 240 240 258 292 304 312 320
Height (cm) 1807 1823 1835 1846 1860 1880 1886 1898 1937 1956
Avr weight (kg) 787 811 840 869 895 935 947 998 1058 1096
BMI 226 235 240 251 259 265 272 279 317 322
RHR 50 51 54 54 60 65 68 72 76 76
SBP 116 120 122 126 130 132 134 134 140 140
DBP 64 70 74 76 80 82 82 88 90 90
Body Composition
Components 10 20 30 40 50 60 70 80 90 100
Chest skinfold 70 88 111 136 148 150 153 166 211 260
Thigh skinfold 79 88 117 136 145 150 153 176 240 280
Abdomen skinfold 108 134 164 202 230 264 283 300 431 530
Sum of skinfolds 289 308 380 500 525 554 570 616 854 1070
% Body Fat 87 97 136 183 186 195 213 229 346 464
Fat mass (kg) 72 77 134 151 159 175 196 242 348 489
Lean body masss (kg) 631 666 679 683 716 727 752 803 859 867
Physical Characteristics
Components 10 20 30 40 50 60 70 80 90 100
Chest circumference (cm) 924 939 954 975 1015 1021 1031 1039 1065 1113
Biceps circumference (cm) 295 312 324 326 331 339 341 351 380 382
Quadrnceps circumference (cm) 560 560 575 595 613 615 623 636 663 690
Waist Circumference (cm) 883 922 932 938 949 965 10612 1018 1038 1060
Vertical Jump and Flexibility
Components 10 20 30 40 50 60 70 80 90 100
Vertical Jump (cm) 435 466 504 526 555 568 590 622 642 660
Hamstring flexibihty (cm) 108 110 128 162 220 246 256 304 342 350
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Fitness Evaluation of Gaelic Football Players

Club Level Midfielders - Descriptive Data

Cardiorespiratory response at maximal exercise

td

Components Valid Mean De\?latlon Minimum  Maximum
Max VT in one breath (I) 9 351 075 269 508
Max respiratory rate (I/min) 9 51 4 47 58
Max ventilation rate (I/min) 9 122 8 107 131
Respiratory exchange ratio 9 111 004 104 116
Vol of CO2 Expired (I/min) 9 492 052 396 555
Absolute vol of 02 uptake (Vmin) 9 447 034 376 4388
Relative vol O2 upake (ml/min/kg) 9 480 60 356 537
Ventilatory threshold (ml/kg/min) 7 431 35 384 48 4
Ventilatory threshold (% VO2 max) 7 859 31 819 905
Heart Rate Max 8 188 8 179 199
Anaerobic Power and Capacity

Std
Components Valid Mean Deviation Minimum  Maximum
Max absolute power (watts) 4 9844 716 8855 1046 8
T1 - Peak power per kg bwt (watts) 4 109 09 101 121
T2 - Peak power per kg bwt (watts) 4 98 06 90 10 4
T3 - Peak power per kg bwt (watts) 4 87 06 80 93
T1 - Percentage Fatigue (%) 4 223 80 129 316
T2 - Percentage Fatigue (%) 4 291 938 165 377
T3 - Percentage Fatigue (%) 4 270 85 17 2 378
T1 - Avrg power per kg bwt (watts) 4 93 05 86 98
T2 - Avrg power per kg bwt (watts) 4 79 08 69 87
T3 - Avrg power per kg bwt (watts) 4 74 05 70 80
Speed and Agility

Std
Components Valid Mean Deviation Minimum  Maximum
5 metre time (sec) 11 112 007 099 121
5 metre speed (m/s) 11 447 029 414 506
5 metre acceleration {m/s/s) 11 402 054 343 511
20 metre time (sec) 11 328 011 300 339
20 metre speed (m/s) 1 620 022 589 668
20 metre acceleration (m/s/s) 11 192 014 174 223
50m Forward Backward time (sec) 2 1547 004 1544 1550
5m backwards time (sec) 2 139 0 01 138 139
5m backward speed (m/s) 2 361 002 360 362
5m backward acceleration (m/s/s) 2 260 002 258 262
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Fitness Evaluation of Gaelic Football Players

Club Level Midfielders - Percentiles

Cardiorespiratory response at maximal exercise

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Max VT in one breath (1) 269 283 3.17 317 322 335 400 408 508 5.08
Max respiratory rate (I/min) 47 47 48 48 51 51 54 57 58 58
Max ventilation rate (I/min) 107 112 120 122 126 127 128 129 131 131
Respiratory exchange ratio 1.04 105 1.08 112 1.12 113 114 1.15 1.16 1.16
Vol of C02 Expired (I/min) 396 451 458 4.77 5.00 5.12 5.36 5.47 5.55 5.55

Absolute vol. of 02 uptake (I/min) 3.76 4.17 436 452 454 4.55 4.64 4.81 4.88 4.88
Relative vol. 02 upake (ml/min/kg) 35.6 43.9 441 476 491 513 534 535 537 537

Ventilatory threshold (ml/kg/min) 384 395 404 413 432 445 455 469 48.4 484
Ventilatory threshold (% V02 max) 819 828 837 845 857 859 880 89.8 905 905
Heart Rate Max 179 181 182 184 188 190 193 199 199 199

Anaerobic Power and Capacity

Components 10 20 30 40 50 60 70 80 90 100
Max absolute power (watts) 885.5 885.5 932.7 979.8 1002.7 1025.5 1036.2 1046.8 1046.8 1046.8
T1 - Peak power per kg bwt (watts) 101 101 10.2 10.3 10.7 111 11.6 12.1 121 121
T2 - Peak power per kg bwt (watts) 90 90 94 938 9.9 9.9 10.2 10.4 10.4 10.4
T3 - Peak power per kg bwt (watts) 80 80 83 85 8.8 9.0 9.2 9.3 9.3 9.3

T1- Percentage Fatigue (%) 129 129 161 193 223 25.3 28.5 31.6 31.6 31.6
T2 - Percentage Fatigue (%) 165 165 223 280 312 343 360 377 377 377
T3 - Percentage Fatigue (%) 172 172 212 252 266 279 329 378 378 378

T1 - Avrg power per kg bwt (watts) 86 86 89 92 9.3 9.4 9.6 9.8 9.8 9.8
T2 - Avrg power per kg bwt (watts) 69 69 74 738 8.0 8.2 8.5 8.7 8.7 8.7
T3 - Avrg power per kg bwt (watts) 70 70 7.0 7.0 7.2 7.4 7.7 8.0 8.0 8.0

Speed and Agility

Components 10 20 30 40 50 60 70 80 90 100
5 metre time (sec) 1.00 1.04 1.09 113 114 114 117 1.19 121 121
5 metre speed (m/s) 415 419 429 437 439 443 461 481 5.01 5.06
5 metre acceleration (m/s/s) 3.44 350 367 382 385 393 426 462 502 511
20 metre time (sec) 3.02 311 3.19 324 3.27 3.27 3.28 331 3.38 3.39
20 metre speed (m/s) 592 6.05 6.10 6.11 6.11 6.17 6.26 6.42 6.63 6.68
20 metre acceleration (m/s/s) 175 183 1.86 1.87 1.87 191 196 206 220 2.23
50m Forward Backward time (sec) 15.44 15.44 15.44 1545 1547 1549 1550 1550 15,50 15.50
5m backwards time (sec) 138 1.38 1.38 1.38 1.39 1.39 1.39 1.39 1.39 1.39
5m backward speed (m/s) 3.60 3.60 3.60 3.60 361 3.61 362 362 362 3.62

5m backward acceleration (m/s/s) 258 258 258 259 260 261 262 262 262 262



Fitness Evaluation of Gaelic Football Players

Appendix 16

Ciub Level Forwards - Descriptive Data

Anthropometrics

Std
Components Vahd Mean Deviation  Minimum _ Maximum
Age (yrs) 26 224 50 160 400
Height (cm) 30 1797 56 168 5 189 2
Avr weight (kg) 30 803 110 545 982
BMI 30 248 28 189 294
RHR 17 59 11 41 79
SBP 17 126 8 110 142
DBP 17 80 7 68 92
Body Composition

Std
Components Vahd Mean Deviaton  Minimum _ Maximum
Chest skinfold 30 124 50 60 230
Thigh skinfold 30 147 57 60 270
Abdomen skinfold 30 236 97 80 510
Sum of skmfolds 30 507 165 200 820
% Body Fat 30 178 75 50 326
Fat mass (kg) 30 143 79 00 302
Lean body masss (kg) 30 628 137 00 796
Physical Charactenstics

Std
Components Vald Mean Deviation Minimum  Maximum
Chest circumference (cm) 3 957 70 800 1090
Biceps circumference (cm) 31 320 27 258 365
Quadriceps circumference (cm) 31 56 7 47 455 670
Waist Circumference (cm) 3 917 87 680 108 0
Vertical Jump and Flexibility

Std
Components Vahd Mean Deviation Minimum  Maximum
Vertical Jump {cm) 31 518 66 390 640
Hamstring flexibility (cm) 27 205 59 80 320
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Fitness Evaluation of Gaelic Football Players

Club Level Forwards - Percentiles

Anthropometrics

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Age (yrs) 177 184 190 200 210 240 249 256 280 400
Height (cm) 1705 1741 1765 1791 1810 1826 1844 1849 1853 1892
Avr weight (kq) 651 726 738 748 788 827 878 926 960 982
BMI 215 223 229 243 248 256 269 278 283 294
RHR 43 50 53 56 57 60 67 71 77 79
SBP 116 121 122 122 124 127 128 130 140 142
DBP 70 73 78 78 80 80 82 86 92 92
Body Composition
Components 10 20 30 40 50 60 70 80 90 100
Chest skinfold 70 72 92 104 113 123 149 167 200 230
Thigh skinfold 76 100 103 130 143 148 160 196 249 270
Abdomen skinfold 131 151 180 184 213 246 287 330 357 510
Sum of skinfolds 311 352 416 444 460 506 618 712 740 820
% Body Fat 95 108 125 146 160 178 230 258 288 326
Fat mass (kg) 52 72 84 115 132 145 210 227 242 302
Lean body masss (kg) 540 588 599 621 649 660 673 716 761 796
Physical Charactenstics
Components 10 20 30 40 50 60 70 80 90 100
Chest circumference (cm) 857 897 910 927 966 990 999 1021 1035 1090
Biceps circumference (cm) 278 290 310 315 322 331 337 345 354 365
Quadriceps circumference (cm) 498 525 541 557 575 595 597 609 623 670
Waist Circumference (cm) 811 846 883 899 910 930 972 1007 1031 1080
Vertical Jump and Flexibility
Components 10 20 30 40 50 60 70 80 90 100
Vertical Jump (cm) 424 454 480 500 510 532 570 586 608 640
Hamstring flexibility (cm) 124 156 172 192 210 218 226 264 290 329
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Fitness Evaluation of Gaelic Football Players

Club Level Forwards - Descriptive Data

Cardiorespiratory response at maximal exercise

Std
Components Valild Mean Deviation Minimum  Maximum
Max VT in one breath (l) 17 288 039 211 348
Max respiratory rate {I/min) 17 57 8 44 72
Max ventilation rate (I/min) 17 118 16 91 146
Respiratory exchange ratio 17 111 006 096 120
Vol of CO2 Expired {/min) 17 459 061 330 552
Absolute vol of 02 uptake (Vmin) 17 423 059 307 525
Relative vol 02 upake (ml/min/kg) 17 514 61 406 630
Ventilatory threshold (ml/kg/min) 12 44 2 61 340 56 4
Ventilatory threshold (% VO2 max) 12 844 72 675 939
Heart Rate Max 15 195 10 168 206
Anaerobic Power and Capacity

Std
Components Valid Mean Dewiation  Mimimum  Maximum
Max absolute power (watts) 8 987 3 1505 8330 12147
T1 - Peak power per kg bwt (watts) 8 124 26 92 165
T2 - Peak power per kg bwt (watts) 8 101 15 82 128
T3 - Peak power per kg bwt (watts) 8 92 15 76 122
T1 - Percentage Fatigue (%) 8 330 96 187 47 8
T2 - Percentage Fatigue (%) 8 314 104 185 48 2
T3 - Percentage Fatigue (%) 8 359 127 215 615
T1 - Avrg power per kg bwt (watts) 8 97 18 61 116
T2 - Avrg power per kg bwt (watts) 8 82 12 59 94
T3 - Avrg power per kg bwt (watts) 8 70 12 49 88
Speed and Agility

Std
Components Valid Mean Dewviation Minimum  Maximum
5 metre time (sec) 18 111 010 095 129
5 metre speed (m/s) 18 452 039 387 529
5 metre acceleration (m/s/s) 18 412 071 300 560
20 metre time (sec) 18 319 015 289 342
20 metre speed (m/s) 18 628 030 585 692
20 metre acceleration (m/s/s) 18 198 019 171 239
50m Forward Backward time (sec) 4 1537 086 1418 16 03
5m backwards time (sec) 4 147 011 132 159
5m backward speed (m/s) 4 3 41 027 314 379
5m backward acceleration (m/s/s) 4 233 038 197 287
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Fitness Evaluation of Gaelic Football Players

Club Level Forwards - Percentiles

Cardiorespiratory response at maximal exercise

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Max VT in one breath (1) 240 251 261 272 289 296 315 333 343 348
Max respiratory rate (/min) 456 50 51 526 56 568 612 662 696 72
Max ventilation rate (I/min) 96 103 107 111 118 120 130 134 140 146
Respiratory exchange ratio 103 106 108 102 110 113 115 118 119 120
Vol of CO2 Expired (Vmin) 359 415 442 446 450 455 491 526 552 552
Absolute vol of 02 uptake (/min) 326 378 402 410 418 425 462 473 518 525
Relative vol 02 upake (mVmin/kg) 414 449 478 512 513 546 556 564 582 630
Ventilatory threshold (mi/kg/min) 350 381 393 437 455 465 472 483 540 564
Ventilatory threshold (% VO2max} 704 798 821 835 841 865 896 910 934 939
Heart Rate Max 174 192 194 195 196 198 189 203 205 206
Anaerobic Power and Capacity
Components 10 20 30 40 50 60 70 80 90 100
Max absolute power (watts) 833085608806 8916 9280 9956 10916 12021 12147 12147
T1 - Peak power per kgbwt (watts) 92 101 104 111 118 128 144 155 165 165
T2 - Peak power per kgbwt (watts) 82 83 91 98 102 105 108 113 128 128
T3 - Peak power per kg bwt (watts) 76 77 83 88 91 91 96 108 122 122
T1 - Percentage Fatigue (%) 187 218 273 314 331 351 389 429 478 478
T2 - Percentage Fatigue (%) 185 218 234 265 289 330 394 430 482 482
T3 - Percentage Fatigue (%) 215 248 285 309 322 354 411 486 615 615
T1 - Avrg power per kg bwt (watts) 61 83 93 94 97 103 109 115 116 116
T2 - Avrg power per kg bwt (watts) 59 69 76 83 86 88 90 92 94 94
T3-Avrgpowerperkgbwt(watts) 49 60 65 67 71 74 76 79 88 88
Speed and Agility
Components 10 20 30 40 50 60 70 80 90 100
5 metre time (sec) 098 103 107 108 110 111 117 123 124 129
5 metre speed (m/s) 402 406 429 449 456 463 468 48 508 529
5 metre acceleration (m/s/s) 324 330 369 403 417 429 439 472 516 560
20 metre time (sec) 297 306 308 313 320 324 331 335 338 342
20 metre speed (m/s) 592 597 604 617 625 638 649 654 673 692
20 metre acceleration (m/s/s) 175 178 183 190 195 204 211 214 227 239
50m Forward Backward time (sec) 14181418 1475 1532 1564 1596 1600 1603 1603 1603
5m backwards time (sec) 132 132 140 148 149 150 155 159 159 159
5m backward speed (m/s) 314 314 323 332 335 338 358 379 379 379
5m backward acceleration (m/s/s) 197 197 209 221 225 229 258 287 287 287
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Fitness Evaluation of Gaelic Football Players

Appendix 17

County Level Goalkeepers - Descriptive Data

Anthropometrics

Std
Components Valid Mean Deviation  Minimum _ Maximum
Age (yrs) 8 234 43 190 300
Height (cm) N 8 1815 60 167 4 186 3
Avr weight (kg) 8 801 82 632 879
BMI 8 243 16 216 263
RHR 7 68 12 51 84
SBP 7 135 15 120 160
DBP 7 83 9 72 96
Body Composition

Std
Components Vahd Mean Deviation Minimum Maximum
Chest skinfold 7 90 29 60 120
Thigh skinfold 7 119 48 50 180
Abdomen skinfold 7 183 116 70 400
Sum of skinfolds 7 391 180 180 700
% Body Fat 7 135 80 49 275
Fat mass (kg) 7 109 69 39 235
Lean body masss (kg) 7 68 8 92 525 796
Physical Characteristics

Std
Components Vahd Mean Deviation Mmimum  Maximum
Chest circumference (cm) 8 96 2 39 890 102 0
Biceps circumference (cm) 8 319 22 276 343
Quadriceps circumference (cm) 8 572 48 500 643
Waist Circumference (cm) 8 859 68 747 915
Vertical Jump and Flexibility

Std
Components Vald Mean Deviation Minimum Maximum
Vertical Jump (cm} 8 5356 58 460 610
Hamstring flexibility (cm) 8 239 98 100 370
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Fitness Evaluation of Gaelic Football Players

County Level Goalkeepers - Percentiles

Anthropometrics

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Age (yrs) 190 198 200 200 215 246 273 284 300 300
Height (cm) 1674 1775 1813 1825 1833 1841 1850 1853 1863 1863
Avr weight (kg) 632 717 783 803 817 839 858 870 879 879
BMI 216 224 235 241 243 246 253 261 263 263
RHR 51 52 59 70 72 72 73 77 84 84
SBP 120 121 124 126 126 137 145 153 160 160
DBP 72 73 76 80 82 85 88 92 96 96
Body Composition
Components 10 20 30 40 50 60 70 80 90 100
Chest skinfold 60 60 60 68 100 108 116 120 120 120
Thigh skinfold 50 62 86 110 110 134 158 174 180 180
Abdomen skinfold 70 88 108 124 140 172 234 322 400 400
Sum of skinfolds 180 234 278 294 310 438 500 592 700 700
% Body Fat 49 68 83 89 95 154 183 225 275 275
Fat mass (kg) 39 51 64 73 83 102 143 194 235 235
Lean body masss (kg) 525 581 642 683 701 726 751 776 796 796
Physical Charactenstics
Components 10 20 30 40 50 60 70 80 90 100
Chest circumference (cm) 890 920 943 959 970 977 982 992 1020 1020
Biceps circumference (cm) 276 299 305 314 323 330 336 340 343 343
Quadriceps circumference (cm) 500 528 539 552 565 582 607 628 643 643
Waist Circumference (cm) 747 753 839 881 887 892 901 907 915 915
Vertical Jump and Flexibility
Components 10 20 30 40 50 60 70 80 90 100
Vertical Jump (cm) 460 468 484 514 535 556 586 602 610 610
Hamstring flexibility {(cm) 100 108 180 216 245 286 313 330 370 370
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Fitness Evaluation of Gaelic Football Players

County Level Goalkeepers - Descriptive Data

Cardiorespiratory response at maximal exercise

Std
Components Valid Mean Deviation Minimum  Maximum
Max VT in one breath (l) 7 292 0 50 223 359
Max respiratory rate (I/min) 7 56 5 49 65
Max ventilation rate (I/min) 7 123 20 93 151
Respiratory exchange ratio 7 113 005 108 121
Vol of CO2 Expired (I/min) 7 473 085 326 568
Absolute vol of 02 uptake (Vmin) 7 411 066 299 4 91
Relative vol O2 upake (m/min/kg) 7 515 73 450 659
Ventilatory threshold (ml/kg/min) 7 44 4 44 401 502
Ventilatory threshold (% VO2 max) 7 868 66 76 2 96 6
Heart Rate Max 7 200 8 189 210
Anaerobic Power and Capacity

Std
Components Vaid Mean Dewviation Minimum Maximum
Max absolute power (watts) 3 8816 631 844 3 954 5
T1 - Peak power per kg bwt (watts) 3 106 01 105 107
T2 - Peak power per kg bwt (watts) 3 90 04 87 94
T3 - Peak power per kg bwt (watts) 3 83 02 82 86
T1 - Percentage Fatigue (%) 3 194 12 4 119 338
T2 - Percentage Fatigue (%) 3 253 103 16 4 366
T3 - Percentage Fatigue (%) 3 335 77 265 417
T1 - Avrg power per kg bwt (watts) 3 90 09 80 97
T2 - Avrg power per kg bwt (watts) 3 76 07 69 82
T3 - Avrg power per kg bwt (watts) 3 65 04 61 69
Speed and Agility

Std
Components Valid Mean Deviation Minimum  Maximum
5 metre time (sec) 4 108 010 097 122
5 metre speed (m/s) 4 466 042 412 513
5 metre acceleration (m/s/s) 4 4 36 077 339 527
20 metre time (sec) 4 317 011 306 327
20 metre speed (m/s) 4 6 32 021 612 6 54
20 metre acceleration (m/s/s) 4 200 014 187 214
50m Forward Backward time (sec) 4 14 70 104 13 64 1597
5m backwards time (sec) 4 133 007 126 142
5m backward speed (m/s) 4 376 020 352 397
5m backward acceleration (m/s/s) 4 284 030 247 315
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Fitness Evaluation of Gaelic Football Players

County Level Goalkeepers - Percentiles

Cardiorespiratory response at maximal exercise

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Max VT in one breath (1) 223 225 258 3.05 3.07 309 311 331 359 359
Max respiratory rate (I/min) 49 514 534 544 56 568 576 608 65 65
Max ventilation rate (I/min) 93 100 110 120 128 131 136 144 151 151
Respiratory exchange ratio 1.08 109 109 110 113 116 117 119 121 121
Vol of C02 Expired (I/min) 3.26 376 431 468 481 495 537 565 568 5.68

Absolute vol. of 02 uptake (I/min) 299 349 385 392 410 417 461 490 491 491
Relative vol. 02 upake (ml/min/kg) 45.0 46.3 472 474 483 501 541 603 659 659
Ventilatory threshold (ml/kg/min) 40.1 40.2 40.3 411 435 46.8 483 494 502 50.2
Ventilatory threshold (% V02 max) 76.2 80.8 84.0 84.4 852 883 91.0 940 96.6 96.6
Heart Rate Max 189 190 195 200 202 204 205 208 210 210

Anaerobic Power and Capacity

Components 10 20 30 40 50 60 70 80 90 100
Max absolute power (watts) 844.3 844.3 844.6 845.3 846.0 889.4 932.8 954.5 954.5 954.5
T1 - Peak power per kg bwt (watts) 105 105 105 106 106 106 10.7 10.7 10.7 10.7
T2 - Peak power per kg bwt (watts) 87 87 88 89 9.0 9.2 9.3 9.4 9.4 9.4
T3 - Peak power per kg bwt (watts) 82 82 82 82 8.2 8.4 8.5 8.6 8.6 8.6

T1 - Percentage Fatigue (%) 119 119 120 123 126 211 296 33.8 338 3338
T2 - Percentage Fatigue (%) 164 164 177 202 228 283 338 36,6 36.6 36.6
T3 - Percentage Fatigue (%) 265 265 27.7 300 324 361 39.8 417 417 417

T1 - Avrg power per kg bwt (watts) 80 80 82 87 9.2 9.4 9.6 9.7 9.7 9.7
T2 - Avrg power per kg bwt (watts) 69 69 70 73 7.6 7.8 8.1 8.2 8.2 8.2
T3 - Avrg power per kg bwt (watts) 61 61 62 64 6.6 6.7 6.8 6.9 6.9 6.9

Speed and Agility

Components 10 20 30 40 50 60 70 80 90 100
5 metre time (sec) 0.97 0.97 102 1.06 1.07 107 114 122 122 122
5 metre speed (m/s) 412 412 439 466 469 472 493 513 513 513
5 metre acceleration (m/s/s) 339 339 387 434 440 445 486 527 527 527
20 metre time (sec) 3.06 3.06 3.08 3.10 3.17 325 326 3.27 327 3.27
20 metre speed (m/s) 6.12 6.12 6.14 6.15 631 6.46 650 654 654 654
20 metre acceleration (m/s/s) 187 1.87 188 189 199 209 211 214 214 214
50m Forward Backward time (sec) 13.64 13.64 13.87 14.09 14.60 1511 1554 1597 1597 15.97
5m backwards time (sec) 126 126 127 129 132 136 139 142 142 142
5m backward speed (m/s) 352 352 3.60 3.69 379 3.89 393 397 397 397

5m backward acceleration (m/s/s) 247 247 260 272 287 3.02 309 315 315 315
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Appendix 18

County Level Defenders - Descriptive Data

Anthropometnics

Std
Components Valid Mean Deviation Minimum  Maximum
Age (yrs) 45 227 25 180 280
Height (cm} 46 178 3 48 167 0 1913
Avr weight (kg) 46 797 69 652 98 4
BMI 46 251 19 214 295
RHR 43 63 10 44 84
SBP 43 127 11 108 160
DBP 43 78 9 56 97
Body Composition

Std
Components Valid Mean Deviation Minimum  Maximum
Chest skinfold 39 86 38 40 190
Thigh skinfold 39 120 39 60 200
Abdomen skinfold 39 195 86 70 410
Sum of skinfolds 39 399 148 190 780
% Body Fat 39 136 64 52 310
Fat mass (kg) 39 112 62 34 278
Lean body masss (kg) 39 68 5 49 595 823
Physical Characteristics

Std
Components Vahd Mean Deviation Minimum  Maximum
Chest circumference (cm) 43 955 45 850 107 4
Biceps circumference (cm) 43 329 19 298 370
Quadriceps circumference (cm) 43 56 6 49 316 625
Waist Circumference (cm) 43 837 47 752 940
Vertical Jump and Flexibility

Std
Components Valhd Mean Deviation  Minimum  Maximum
Vertical Jump (cm) 45 532 51 400 650
Hamstring flexibility (cm) 44 248 66 120 390
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Fitness Evaluation of Gaelic Football Players

County Level Defenders - Percentiles

Anthropometrics

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Age (yrs) 190 202 210 220 230 230 240 248 260 280
Height (cm) 1721 1745 1765 1773 1785 1790 1810 1824 1840 1913
Avr weight (kg) 710 742 760 773 789 816 834 856 892 984
BMI 227 236 241 245 249 253 260 266 275 295
RHR 49 55 57 61 64 67 69 71 76 84
SBP 110 118 120 122 126 130 132 136 140 160
DBP 66 70 74 76 78 80 80 86 90 97
Body Composition
Components 10 20 30 40 50 60 70 80 20 100
Chest skinfold 50 60 60 70 70 80 90 110 160 190
Thigh skinfold 70 90 100 100 110 120 140 160 180 200
Abdomen skinfold 100 110 130 160 180 210 240 270 340 410
Sum of skinfolds 240 270 290 320 360 430 480 510 680 780
% Body Fat 73 80 89 104 116 150 168 180 261 310
Fat mass (kg) 53 59 71 86 94 124 130 140 237 278
Lean body masss (kg) 618 646 657 670 676 692 717 724 750 823
Physical Charactenstics
Components 10 20 30 40 50 60 70 80 90 100
Chest circumference (cm) 902 920 935 943 950 959 974 986 1017 1074
Biceps circumference (cm) 307 312 316 320 323 335 341 350 358 370
Quadriceps circumference (cm) 530 535 556 562 570 577 590 599 618 625
Waist Circumference (cm) 780 790 806 822 840 852 857 880 902 940
Vertical Jump and Flexibility
Components 10 20 30 40 50 60 70 80 90 100
Vertical Jump (cm) 470 490 500 520 530 550 560 570 600 650
Hamstring flexibility (cm) 150 180 220 230 245 270 290 320 335 390
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Fitness Evaluation of Gaelic Footbaltl Players

County Level Defenders - Descriptive Data

Cardiorespiratory response at maximal exercise

Std
Components Valid Mean Deviation Minmum  Maximum
Max VT n one breath (1) 45 307 037 233 410
Max respiratory rate (I/min) 45 55 7 41 70
Max ventilation rate (I/min) 45 124 15 99 152
Respiratory exchange ratio 45 115 007 102 131
Vol of CO2 Expired (I/min) 45 492 059 400 6 31
Absolute vol of 02 uptake (/min) 45 444 052 343 552
Relative vol O2 upake (ml/min/kg) 45 554 53 459 66 6
Ventilatory threshold (ml/kg/min) 41 47 1 45 371 58 4
Ventilatory threshold (% VO2 max) 41 847 50 742 939
Heart Rate Max 42 194 9 160 209
Anaerobic Power and Capacity

Std
Components Valid Mean Deviation Minimum  Maximum
Max absolute power (watts) 18 9327 96 7 7232 1086 7
T1 - Peak power per kg bwt (watts) 18 17 09 105 141
T2 - Peak power per kg bwt (watts) 18 101 11 79 120
T3 - Peak power per kg bwt (watts) 18 86 11 56 102
T1 - Percentage Fatigue (%) 18 230 47 136 208
T2 - Percentage Fatigue (%) 18 263 82 150 432
T3 - Percentage Fatigue (%) 18 24 4 74 127 422
T1 - Avrg power per kg bwt (watts) 18 100 08 85 119
T2 - Avrg power per kg bwt (watts) 18 83 10 59 98
T3 - Avrg power per kg bwt (watts) 18 73 10 48 87
Speed and Agihity

Std
Components Vaid Mean Dewviation Minimum Maximum
5 metre time (sec) 27 108 005 098 119
5 metre speed (m/s) 26 464 021 422 511
5 metre acceleration (m/s/s) 26 431 039 356 523
20 metre time (sec) 27 313 009 295 332
20 metre speed (m/s) 27 6 40 018 603 678
20 metre acceleration (m/s/s) 27 205 011 182 230
50m Forward Backward time (sec) 27 1478 0 86 12 98 16 53
5m backwards time (sec) 27 139 010 125 164
5m backward speed (m/s) 27 3863 026 305 401
5m backward acceleration {m/s/s) 27 264 037 186 321
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Fitness Evaluation of Gaelic Football Players

County Level Defenders - Percentiles

Cardiorespiratory response at maximal exercise

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Max VT in one breath (l) 262 275 284 296 307 316 325 341 355 410
Max respiratory rate (/min) 466 492 518 524 54 56 50 618 65 70
Max ventilation rate (I/min) 104 109 114 118 126 130 133 139 145 152
Respiratory exchange ratio 107 109 113 114 115 117 118 120 124 131
Vol of CO2 Expired (I/min) 416 438 461 466 487 502 519 544 585 631

Absolute vol of 02 uptake (I/min) 377 396 414 430 437 450 461 490 528 552
Relative vol O2 upake (mV/minvkg) 492 506 519 534 543 560 582 601 642 666
Ventilatory threshold (ml/kg/min) 416 435 449 456 468 476 493 502 533 584
Ventilatory threshold (% VO2max) 775 811 819 834 843 851 879 902 919 939
Heart Rate Max 181 189 192 194 196 197 199 200 204 209

Anaerobic Power and Capacity

Components 10 20 30 40 50 60 70 80 90 100

Max absolute power {(watts) 749587928931 9087 9341 9711 9893 10147 10665 10867
T1 - Peak power per kg bwt (watts) 106 108 113 115 116 117 121 122 131 141
T2 - Peak power per kg bwt (watts) 84 93 96 98 104 105 108 112 116 120
T3 - Peak power per kg bwt (watts) 71 79 83 85 88 90 90 93 99 102

T1 - Percentage Fatigue (%) 153 176 214 226 239 246 250 286 291 298
T2 - Percentage Fatigue (%) 151 1865 213 248 258 280 312 336 385 432
T3 - Percentage Fatigue (%) 156 176 199 213 235 255 279 304 356 422

T1 - Avrg power per kg bwt (watts) 88 95 97 100 10t 101 102 106 109 119
T2 - Avrg power per kg bwt (watts) 67 75 81 82 84 87 90 91 97 98
T3 - Avrg power per kg bwt (watts) 56 67 71 75 75 75 80 80 86 87

Speed and Agility

Components 10 20 30 40 50 60 70 80 90 100
5 metre time (sec) 102 103 105 107 108 109 111 113 115 119
5 metre speed (m/s) 436 445 453 459 462 467 476 484 492 511
5 metre acceleration (m/s/s) 380 395 410 421 427 436 454 469 483 523
20 metre time (sec) 300 307 308 312 312 315 317 318 325 332
20 metre speed (m/s) 615 623 632 635 641 641 649 651 667 678
20 metre acceleration (m/s/s) 189 198 199 201 206 206 211 212 222 230
50m Forward Backward time (sec) 13121428 1446 1453 1479 1498 1520 1550 1593 1653
5m backwards time (sec) 125 130 131 133 138 139 144 148 154 164
5m backward speed (m/s) 326 339 347 360 363 376 380 384 400 401

5m backward acceleration (m/s/s) 212 229 241 260 263 283 283 295 319 321
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Fitness Evaluation of Gaelic Football Players

Appendix 18

County Level Midfielders - Descriptive Data

Anthropometrics

Std
Components Vahd Mean Deviation Minimum  Maximum
Age (yrs) 22 233 44 180 330
Height (cm) 22 186 2 46 177 2 1949
Avr weight (kg) 22 877 79 74 8 1050
BMI 22 253 22 212 300
RHR 21 62 9 42 77
SBP 21 126 10 112 144
DBP 21 75 9 50 90
Body Composition

Std
Components Vahd Mean Deviation Minimum  Maximum
Chest skinfold 21 101 51 40 210
Thigh skinfold 21 130 56 40 240
Abdomen skmfold 21 218 102 60 430
Sum of skinfolds 21 44 8 193 170 870
% Body Fat 21 159 87 41 368
Fat mass (kg) 21 144 90 32 375
Lean body masss (kg) 22 739 68 635 920
Physical Charactenstics

Std
Components Valid Mean Deviation Minimum  Maximum
Chest circumference (cm) 22 987 52 898 108 2
Biceps circumference (cm) 21 343 21 303 387
Quadriceps circumference (cm) 22 591 34 547 66 5
Waist Circumference (cm) 22 896 62 770 1030
Vertical Jump and Flexibility

Std
Components Valid Mean Deviation Minimum  Maximum
Vertical Jump (cm) 21 548 81 420 740
Hamstring flexibility (cm) 22 245 70 130 380
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County Level Midfielders - Percentiles

Anthropometrics

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Age (yrs) 190 190 200 202 235 240 242 264 317 330
Height (cm) 1791 1822 1835 1851 1871 1879 1884 1892 1936 1949
Avr weight (kg) 790 821 830 840 853 862 907 956 1011 1050
BMI 224 235 240 243 251 257 263 273 287 300
RHR 51 55 57 60 62 64 67 69 75 77
SBP 113 118 118 120 124 130 130 138 140 144
DBP 68 70 71 72 74 76 80 83 88 90
Body Composition
Components 10 20 30 40 50 60 70 80 90 100
Chest skinfold 50 54 66 78 80 102 114 166 180 210
Thigh skinfold 62 80 96 100 130 140 154 186 232 240
Abdomen skinfold 78 120 140 190 220 242 264 326 358 430
Sum of skinfolds 194 274 296 338 440 508 552 628 730 870
% Body Fat 54 80 96 108 147 179 203 234 285 368
Fat mass (kg) 46 70 82 91 122 167 174 211 294 375
Lean body masss (kg) 648 678 632 729 740 750 760 790 841 920
Physical Characteristics
Components 10 20 30 40 50 60 70 80 90 100
Chest circumference (cm) 928 939 946 956 981 998 1020 1041 1067 1082
Biceps circumference (cm) 311 327 332 336 341 347 357 359 373 387
Quadriceps circumference (cm) 550 555 570 574 585 605 611 622 641 665
Waist Circumference (cm) 820 842 868 881 888 902 916 949 1006 1030
Vertical Jump and Flexibility
Components 10 20 30 40 50 60 70 80 90 100
Vertical Jump (cm) 438 480 508 528 540 6554 574 596 706 740
Hamstring flexibility (cm) 133 180 210 232 245 260 290 300 354 380
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Fitness Evaluation of Gaelic Football Players

County Level Midfielders - Descriptive Data

Cardiorespiratory response at maximal exercise

Components

Max VT in one breath (I)

Max respiratory rate (I/min)

Max ventilation rate (I/min)
Respiratory exchange ratio

Voi of C02 Expired (I/min)
Absolute vol. of 02 uptake (I/min)
Relative vol. 02 upake (ml/min/kg)
Ventilatory threshold (ml/kg/min)
Ventilatory threshold (% V02 max)
Heart Rate Max

Anaerobic Power and Capacity

Components

Max absolute power (watts)

T1 - Peak power per kg bwt (watts)
T2 - Peak power per kg bwt (watts)
T3 - Peak power per kg bwt (watts)
T1 - Percentage Fatigue (%)

T2 - Percentage Fatigue (%)

T3 - Percentage Fatigue (%)

T1 - Avrg power per kg bwt (watts)
T2 - Avrg power per kg bwt (watts)
T3 - Avrg power per kg bwt (watts)

Speed and Agility

Components

5 metre time (sec)

5 metre speed (m/s)

5 metre acceleration (m/s/s)

20 metre time (sec)

20 metre speed (m/s)

20 metre acceleration (m/s/s)
50m Forward Backward time (sec)
5m backwards time (sec)

5m backward speed (m/s)

5m backward acceleration (m/s/s)

Valid
20
20
20
20
20
20
21
14
14
19

Valid
10
10
10
10
10
10
10
10
10
10

Valid

[{e)
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Mean
3.11
53
124
1.13
4.88
4.40
52.0
44.9
86.0
193

Mean
1061.7
12.3
10.4
9.7
29.9
331
31.4
9.8
8.3
7.6

Mean
1.06
4.72
4.47
3.00
6.74
2.30

14.46
1.37
3.67
2.70

Std.
Deviation

0.44
6
16
0.04
0.57
0.55
5.7
3.9
8.0

Std.
Deviation

158.1
21
1.6
2.4

11.7
8.6
11.0
1.0
0.8
11

Std.
Deviation

0.05
0.23
0.45
0.29
0.82
0.62
0.74
0.07
0.20
0.28

Minimum
2.36
44
85
1.07
4.20
3.11
42.9
37.3
72.5
181

Minimum
832.7
10.0
8.5
7.2
20.1
22.1
15.9
7.7
6.8
6.0

Minimum
0.99
4.44
3.95
2.26
6.14
1.88
1341
1.28
3.32
221

Maximum
381
64
150
1.24
5.86
521
60.7
50.0
9.1
210

Maximum
1379.2
17.6
14.0
15.6
60.1
46.9
54.8
10.8
9.5
9.2

Maximum
1.13
5.07
5.13
3.26
8.85
3.92
15.64
151
3.90
3.04

116



Fitness Evaluation of Gaelic Football Players

County Level Midfielders - Percentiles

Cardiorespiratory response at maximal exercise

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Max VT in one breath (1) 247 264 279 302 310 328 336 362 374 381
Max respiratory rate (I/min) 461 47 486 514 53 54 547 57 628 64
Max ventilation rate (I/min) 102 111 114 120 126 131 134 140 147 150
Respiratory exchange ratio 108 109 110 111 112 1138 114 116 122 124
Vol of CO2 Expired (I/mm) 422 427 439 451 479 515 532 548 580 586

Absolute vol of 02 uptake (I/mm) 381 402 406 411 422 449 496 503 505 521
Relative vol O2 upake (ml/min/kg) 437 462 482 497 516 548 562 574 606 607
Ventilatory threshold (ml/kg/min) 385 405 429 446 451 463 479 489 497 500
Ventilatory threshold (% VO2 max) 757 793 796 815 856 876 913 957 980 991
Heart Rate Max 184 185 188 191 194 195 198 202 203 210

Anaerobic Power and Capacity

Components 10 20 30 40 50 60 70 80 90 100

Max absolute power (watts) 834087019925 10551 10729 11030 11214 11493 13568 13792
T1 - Peak power per kg bwt (watts) 100 104 111 115 121 126 128 129 171 176
T2 - Peak power per kg bwt (watts) 85 88 95 96 100 107 111 116 138 140
T3 - Peak power per kg bwt (watts) 73 78 82 87 95 99 100 105 151 156

T1 - Percentage Fatigue (%) 204 230 234 242 244 294 334 337 575 601
T2 - Percentage Fatigue (%) 223 247 253 286 337 356 388 424 465 469
T3 - Percentage Fatigue (%) 167 237 249 259 286 323 359 407 535 548

T1 - Avrg power perkg bwt (watts) 78 88 93 96 10¢ 103 106 107 108 108
T2 - Avrg power perkgbwt (watts) 69 75 77 80 84 86 88 91 95 95
T3 - Avrg power perkgbwt (watts) 60 64 69 70 76 82 82 88 92 92

Speed and Agility

Components 10 20 30 40 50 60 70 80 90 100
5 metre time (sec) 099 100 101 105 107 108 111 112 113 113
5 metre speed (m/s) 444 447 451 463 469 478 494 500 507 507
5 metre acceleration (m/s/s) 395 399 406 430 440 457 4838 499 513 513
20 metre time (sec) 226 293 299 305 308 311 312 320 326 326
20 metre speed (m/s) 614 626 641 644 649 656 670 684 885 885
20 metre acceleration (m/s/s) 188 196 206 207 210 215 224 234 392 392
50m Forward Backward time (sec) 134113821396 1402 1449 1466 1475 1538 1564 1564
5m backwards time (sec) 128 130 131 133 136 138 140 145 151 151
5m backward speed (m/s) 332 345 358 363 367 377 383 38 390 390

5m backward acceleration (m/s/s) 221 238 257 263 269 285 293 298 304 304
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Appendix 20

County Level Forwards - Descriptive Data

Anthropometries

Components
Age (yrs)
Height (cm)
Avr weight (kg)
BMI

RHR

SBP

DBP

Body Composition

Components

Chest skinfold

Thigh skinfold
Abdomen skinfold
Sum of skinfolds

% Body Fat

Fat mass (kg)

Lean body masss (kg)

Physical Characteristics

Components

Chest circumference (cm)
Biceps circumference (cm)
Quadriceps circumference (cm)
Waist Circumference (cm)

Vertical Jump and Flexibility

Components
Vertical Jump (cm)
Hamstring flexibility (cm)

Valid
43
43
43
43
43
43
43

Valid
43
42
43
43
43
43
43

Valid
43
43
43
43

Valid
43
43

Mean
22.9
179.5
79.8
24.8
62
129
77

Mean
10.3
12.9
21.7
44.4
15.6
13.0
66.9

Mean
95.1
32.6
57.1
85.0

Mean
51.6
21.8

Std.

Deviation Minimum
3.5 17.0
4.8 167.4
8.8 65.0
2.8 19.8
8 41
13 102
9 60
Std.

Deviation Minimum
4.4 4.0
4.6 4.0
10.3 7.0
16.2 18.0
7.3 5.0
74 3.4
4.7 59.5
Std.

Deviation Minimum
5.3 86.8
2.2 28.8
51 37.8
6.5 75.3
Std.

Deviation Minimum
6.4 40.0
6.4 6.0

Maximum
30.0
188.5
100.5
32.6
82
160
100

Maximum
28.0
25.0
56.0
84.0
34.6
34.2
77.0

Maximum
109.2
38.0
67.2
101.2

Maximum
67.0
36.0
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Fitness Evaluation of Gaelic Football Players

County Level Forwards - Percentiles

Anthropometries

Components
Age (yrs)
Height (cm)
Avr weight (kg)
BMI

RHR

SBP

DBP

Body Composition

Components

Chest skinfold

Thigh skinfold
Abdomen skinfold
Sum of skinfolds

% Body Fat

Fat mass (kg)

Lean body masss (kg)

Physical Characteristics

Components

Chest circumference (cm)
Biceps circumference (cm)
Quadriceps circumference (cm)
Waist Circumference (cm)

Vertical Jump and Flexibility

Components

Vertical Jump (cm)
Hamstring flexibility (cm)

10 20
18.0 19.0
173.6 175.3
703 714
218 227
51 55
113 120
65 70
10 20
6.0 6.8
7.3 9.0
11.0 150
258 31.8
76 101
53 7.6
60.7 62.8
10 20
89.2 905
30.0 305
519 543
776 787
10 20
42.4 46.8
13.0 16.0

30
21.0
176.7
74.9
23.0
58
120
70

30
7.0
10.0
16.0
35.0
11.0
8.3
63.9

30
91.8
31.3
55.0
81.0

30
49.0
20.0

Percentiles

40 50 60 70 80

216 23.0 240 248 26.0
177.8 179.5 181.0 1815 1835
759 79.8 803 817 87.7
232 243 247 260 2638
62 62 64 67 70
123 128 130 134 137

74 78 80 80 88

40 50 60 70 80

80 100 11.0 120 132
110 13.0 140 150 164
16.0 19.0 21.0 228 29.2
386 40.0 43.0 500 60.2
127 134 146 176 226
95 106 115 141 193
653 66.1 675 685 718

40 50 60 70 80

92.7 944 955 964 99.6
320 324 326 33.0 34.0
56.0 571 57.9 59.0 616
829 83.0 849 873 90.0

40 50 60 70 80
49.0 51.0 528 54.0 56.0
21.6 22.0 230 24.0 28.0

90
28.0
186.8
94.9
28.4
73
150
90

90
146
19.0
37.2
70.8
27.9
25.6
73.8

90
104.1
36.6
63.5
96.1

90
61.8
30.6

119

100
30.0
188.5
100.5
32.6

82

160

100

100
28.0
25.0
56.0
84.0
34.6
34.2
77.0

100
109.2
38.0
67.2
101.2

100
67.0
36.0



Fitness Evaluation of Gaelic Football Players

County Level Forwards — Descriptive Data

Cardiorespiratory response at maximal exercise

Std
Components Valid Mean Deviation Minimum  Maximum
Max VT n one breath (J) 41 278 039 193 392
Max respiratory rate (I/min) 41 54 7 41 67
Max ventilation rate (I/min) 41 115 15 78 146
Respiratory exchange ratio 41 112 006 101 123
Vol of CO2 Expired (I/min) 41 450 0 51 302 530
Absolute vol of 02 uptake (I/min) 41 409 045 285 4 86
Relative vol 02 upake (ml/min/kg) 41 515 63 375 675
Ventilatory threshold (ml/kg/min) 38 44 2 56 325 535
Ventilatory threshold (% VO2 max) 38 862 56 732 954
Heart Rate Max 39 195 11 168 210
Anaerobic Power and Capacity

Std
Components Vaid Mean Deviation Minimum Maximum
Max absolute power (watts) 20 9303 144 0 744 6 12637
T1 - Peak power per kg bwt (watts) 20 117 11 98 141
T2 - Peak power per kg bwt (watts) 20 95 11 71 126
T3 - Peak power per kg bwt (watts) 20 82 14 62 115
T1 - Percentage Fatigue (%) 20 215 53 128 301
T2 - Percentage Fatigue (%) 20 256 75 165 418
T3 - Percentage Fatigue (%) 20 24 4 69 100 380
T1 - Avrg power per kg bwt (watts) 20 99 o8 85 115
T2 - Avrg power per kg bwt (watts) 20 80 09 60 103
T3 - Avrg power per kg bwt (watts) 20 68 11 45 87
Speed and Agility

Std
Components Valid Mean Deviation Minimum Maximum
5 metre time (sec) 23 108 005 099 120
5 metre speed (m/s) 23 462 020 416 504
5 metre acceleration (m/s/s) 23 428 036 346 508
20 metre time (sec) 23 311 007 295 327
20 metre speed (m/s) 23 6 44 016 612 679
20 metre acceleration (m/s/s) 23 207 010 187 231
50m Forward Backward time (sec) 23 1486 089 12 46 1673
5m backwards time (sec) 23 139 008 130 160
5m backward speed (m/s) 23 362 019 312 385
5m backward acceleration (m/s/s) 23 262 027 195 297
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Fitness Evaluation of Gaelic Football Players

County Level Forwards — Percentiles

Cardiorespiratory response at maximal exercise

Percentiles
Components 10 20 30 40 50 60 70 80 90 100
Max VT in one breath (l) 245 253 258 268 271 280 289 299 333 392
Max respiratory rate (I/min) 452 47 51 54 55 562 584 60 636 67
Max ventilation rate (/mn) 96 102 107 113 117 119 122 128 136 146
Respiratory exchange ratio 105 108 109 110 112 113 115 118 121 123
Vol of CO2 Expired (Ymin) 380 410 425 442 452 461 487 501 514 530

Absolute vol of 02 uptake (/min) 347 367 391 400 408 425 430 459 468 486
Relative vol 02 upake (mUmin/kg) 435 452 480 502 526 534 550 566 584 675
Ventilatory threshold (ml/kg/min) 361 391 416 419 445 464 481 500 516 535
Ventilatory threshold (% VO2max) 773 802 834 854 873 886 835 913 928 954
Heart Rate Max 177 188 191 194 194 198 202 205 209 210

Anaerobic Power and Capacity

Components 10 20 30 40 50 60 70 80 90 100

Max absolute power (watts) 768680188357 8420 8957 9679 9861 10691 11784 12637
EI'1~Peakpowerperkgbwl(watts) 106 108 110 111 115 118 121 126 138 141
T2 - Peak power per kg bwt (watts) 85 90 91 91 93 96 97 102 106 126
T3 - Peak power per kg bwt (watts) 62 71 74 77 81 84 87 95 101 115

T1 - Percentage Fatigue (%) 152 164 182 188 199 238 257 270 298 301
T2 - Percentage Fatigue (%) 169 175 198 223 253 273 280 329 381 418
T3 - Percentage Fatigue (%) 124 202 221 230 236 248 285 308 338 380

T1 - Avrg power per kg bwt (watts) 88 93 95 97 99 100 102 106 112 115
T2 - Avrg power per kg bwt (watts) 70 73 75 78 80 81 83 87 91 103
T3 - Avrg power per kg bwt (watts) 52 60 64 67 69 70 71 78 85 87

Speed and Agility

Components 10 20 30 40 50 60 70 80 90 100

5 metre time (sec) 102 104 106 107 109 110 110 111 115 120

5 metre speed (m/s) 437 450 454 456 460 468 472 480 490 504
5 metre acceleration (m/s/s) 381 404 413 416 422 439 446 460 479 508
20 metre time (sec) 300 305 307 309 312 313 313 317 321 327
20 metre speed (m/s) 624 631 639 640 642 647 652 656 668 679
20 metre acceleration (m/s/s) 195 199 204 205 206 209 212 215 223 231

50m Forward Backward time (sec) 1403 1417 1434 1460 1495 1505 1525 1542 1620 1673
5m backwards time (sec) 131 133 134 134 136 139 141 144 152 160
5m backward speed (m/s) 330 347 354 361 367 373 375 377 381 385

5m backward acceleration (m/s/s) 218 240 250 260 269 279 281 285 290 297
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Name

E-mail address
Playing Position
Age (yrs)_____
Weight (kg)

Height (cm)

Fitness Evaluation of Gaelic Football Players

Appendix 21

Data collection sheet

Club County.
Contact Phone Number
Biceps Circum (cm)
Chest Circum. (cm)
Waist Circum. (cm)

Thigh Circum. (cm)

Lower Back & Hamstring Flexibility (cm)

Mid Axillary Subscapular

Suprailiac Abdominal
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Appendix 22

20 MST Recording Sheet

Name Playing Position Date

Level Shuttle Number
1 2 3 4 5 6 7 8 9 10 11 12 13

7 l

10

11

EEEEEE

12

13

14

e

15

16

17

18

19

G

20

21
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