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Running demands in elite Gaelic footballl

Abstract

The aim of the current study was to compare postidifferences in running demands and
technical performance variables among elite Gdelitball teams from separate Divisions.
Data were obtained from a Division 1 (26.7 £ 2.@rge 179.2 + 21.3 cm, 89.9 + 21.2 kg) and
a Division 3 (25.7 + 3.5 years, 183.0 + 4.7 cm,484.6.5 kg) team. Match-play running
variables were collected using 4-Hz global positigrsystem (GPS) units (VX Sport, New-
Zealand) (Match data sets; Division d:= 107, Division 3:n = 97). Selected variables
assessed were high speed running distance (HSR)km-h"), number of high-speed efforts
(HSE) & 17 km-H), relative high-speed distance (RHSD) 17 km-h' m-min?’) and
percentage of time at high speed (%HS). Each Variabs analysed across the 5 positional
groups in Gaelic football (full-back, half-back, dfield, half-forward, full-forward). The
same 25 competitive games were analysed using @BSha Sports Code video analysis
system (Sports Code Elite V9, Sportstec, NSW, Alisly. Technical performance variables
selected for analysis were total kick/hand pastsekles, shots and percentage of time in
possession. HSR running demands were differentia@dgdeen the divisions; the Division 3
team demonstrated significantly greater HSR, HSHSB and %HS than the Division 1
team p <0.05). Positional-specific analysis found that Bigision 3 fullback and midfield
positional lines had significantly greater HSR, RH&Nnd %HS than their Division 1
counterparts: The Division 1 team made a greatereu of total tackles, with significantly
more tackles in the middle thirgh €0.05). The Division 3 team performed a signifi¢gant
greater number of hand passes and unsuccessfsl gogamep<0.01). The results of the
present study indicate that overall technical pieficy, rather than high-speed running

profiles, differentiate Division 1 and 3 Gaelic tball teams.

Key words: GPS, Divisional-differences, Gaelic games, Videalgsis
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Running demands in elite Gaelic footbalP

INTRODUCTION

Gaelic football is an amateur field-based sport @dhe most popular sport in
Ireland. (2, 9, 12) The best Gaelic footballersath of the 32 counties in Ireland are selected
to represent their county team who compete in thérédland Championship and the National
League competitions.(2) The All Ireland Champiopshompetition, the most prestigious
competition in Gaelic football, is played by allurdy teams in a knock out cup format. In the
National Football League competition, the seconainpoestigious competition, the teams
are divided into four rank ordered divisions withieéams in each division.(26) Teams have
the possibility of being promoted or relegated frimair respective divisions based on their
performance in the National League. In the highfggerance Gaelic football inter-county
environment, considerable time is devoted to theeld@ment of the physical running

demands amongst other technical and tactical peeioce-related variables.(24)

The running demands of elite Gaelic football playbave been examined for over
twenty five years, with an initial emphasis on \adend time-motion analysis. (17, 29) Given
the advancement in technology, global positioniggteams (GPS) have been the tool of
choice to investigate the running demands of thelero Gaelic football player. (6, 24, 26,
31) Early research highlighted differences betwien5 positional lines (i.e. full back, half
back, mid-field, half forward, full forward) withegard to the respective running demands
during match-play. (24) The study found significdifferences among the middle 8 players
(half-backs, midfielders and half-forwards) coverigreater distances (8700 — 9523m) than
the inside line players (full-back 6892m and fuhfards 7090m respectively). However, it
should be noted that this study only investigatedrinning demands of one team within one
division of the National Football League (NFL). Aore recent paper by Mangan and
colleagues (27) examined changes in running demawdsss a playing season using

multiple teams.
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Running demands in elite Gaelic footbalB

It was found that teams who progressed to therlgteet of the All Ireland
Championship were found to increase their runniagmahds, with these running demands

closely related to the score-line of the match.(27)

Despite the growth of research investigating thenmg demands in elite Gaelic
football, presently there is a lack of publisheteriiture across technical performance
variables. More recently Carroll (4) investigatgubafic technical elements of performance
from teams of different standards, concluding ttidterences in technical performance
between teams vary as a result of opposition ckeniatics. The study also found that attack
efficiency and total number of shots were highertifie higher ranked teams when compared
to lower ranked teams. Similar findings have beeported within soccer (21, 30) and
Australian Rules Football (AF) (11) where totabt&) shots on target, passes and number of

tackles separate the top and bottom ranked teams.

Currently within Gaelic football there is dearthresearch comparing the high-speed
running demands across standards of play. (26)oAgh numerous studies have examined
the positional demands, (24, 31) none have difteatad teams by success rates or divisional
status. Studies in AF, (1, 3) rugby league (10) soxter (28) have reported that elite players
record greater running demands when compared todbenterparts playing at the sub-elite
level. However, in contrast to these studies, & Ibeen reported that soccer and rugby league
teams competing in higher divisions of competitamver less total distance and less high-
speed running distance than teams competing inrladisdsions. (8, 13) It has been
hypothesized that this is due to their increasedrtieal abilities. Furthermore, Di Salvo et al.
(7) found that the bottom 5 teams in the Englisbniter League covered greater high-speed
running distance than the teams in the top 5 mostiHowever, it is unclear whether similar

patterns exist within elite Gaelic football matdayp
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Running demands in elite Gaelic footbal#

To date, there is no published literature thatihasstigated the differences in high-
speed running and technical performance varial#ésden different divisional teams in elite
Gaelic football. Analysis of such differences wosktve to assist coaches in identifying the
key characteristics of performance and could helpntrease prospects of promotion to
higher divisions. Therefore, the purpose of theenirstudy was to investigate the match-
play high-speed running demands and technical pedoce variables of Division 1 and

Division 3 players in elite Gaelic football.

METHODS

Experimental Approach to the Problem

Data were collected across a full Division 1 andi€on 3 season (9 months, Jan-
Sept) which consisted of 25 competitive game®ial {Division 1:n = 13; Division 3:n =
12). Data included League games (DivisiomZE 7; Division 3:n = 8) and Championship
games (Division 1n = 6; Division 3:n = 4). Post-season ranking placed both teams in the top
3 of their respective divisions. Only. full individu match data sets (i.e. players who
completed the full match 75-80min) were selectedafalysis (Division 1n = 107; Division
3:n = 97). Notably, an initial analysis revealed no digant difference between the running
and technical demands of each team across thegpectdge league and championship
competitions, therefore all matches, irrespectivpt@ase of season, were analysed together.
Players were sub-categorized via the five positidimees in Gaelic football, full-back
(Division 1:n = 29; Division 3:n = 23), half-back (Division 1n = 30; Division 3:n = 22),
midfield (Division 1:n = 13; Division 3:n = 19), half-forward (Division 1n = 15; Division

3:n=16) and full-forward (Division 1n = 20; Division 3:n = 17).
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Running demands in elite Gaelic footbalb

Subjects

Forty seven Gaelic football players from two etgé@ams volunteered to participate in
the study; 23 from a Division 1 team (26.7 £ 2.9nge 179.2 + 21.3 cm, 89.9 £ 21.2 kg) and
24 from a Division 3 team (25.7 + 3.5 years, 188.0.7 cm, 84.4 = 6.5 kg). This study
received ethical approval from the local institat®o Human Research Ethics Committee.
Players were provided with a detailed explanatiod aompleted a consent form prior to

commencement of data collection.
Procedure
Running Demands

Therunning-based movement demands were assessediBgort 4 Hz GPS units
(VX Sport; Visuallex Sport, Lower Hutt, New Zealgrieirmware: V1.60 28). The unit was
worn on the upper back between the shoulder blgdagers wore the same unit across all
competitive matches. All devices were activatedh®yside of the pitch, satellite locked and
established for a minimum of 30 minutes beforedbmmencement of each match.(22, 24)
Following each match, running performance data d@asnloaded using the VX software
suite (VX Sport View, New Zealand V1.60 28). Eadk fvas trimmed to ensure that only
data recorded when the player was in competitial¢eing warm-up, half-time and cool-

down) was included for analysis.

The VX Sport GPS unit has been found to be a vahd reliable tool for the
measurement of intermittent activity in field smof23) The typical error (TE + 95%
confidence interval [CI]) was 0.75 £ 0.26 for maxim speed, and 0.55 + 0.19 for average
speed (23). The coefficient of variation (CV% + 98 was 4.2 + 1.5 for maximum speed,
and 4.4 £ 1.5 for average speed.(23) The runnimgblas assessed were high speed running

distance (HSR)>17 km-H"), number of speed efforts (HSE}Y1(Z km-h"), relative high
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Running demands in elite Gaelic footbalb

speed distance (RHSD) per min (m-firand percentage of time spent at high speed (%
HS). Acceleration were defined as a change in sfge@ km-A within 1 second. The
change was triggered over a minimum time of 2 sgsomhe acceleration stopped when the
player decelerated to <75% of maximum speed reaaindte forgoing sprint effort.(24)
These variables were analyzed for all 5 out-fieddiponal groups. Selected thresholds and

metrics used in the current study have been usadqusly in the GAA literature.(6, 24, 25)
Video Analysis

Sports code video analysis (Sports Code Elite \p@riStec, Warriewood, New South
Wales, Australia) was used to determine the teethpierformance of Gaelic football match-
play on an iMac (version OS X 10.9.4). A specifading template was developed to best
understand the technical variables within matclypkach technical variable analyzed was
assigned an operational definition to determine twilias deemed to be a successful or
unsuccessful outcome (Table 1). For the purposthisfresearch, the Gaelic football pitch
was divided into 3 distinct sections (Table 1). Tgaones were chosen at random to perform
test-retest reliability on the coding of technieations. This involved re-coding the 2 games
7-10 days after the original coding. Test-retediabdity was conducted for each of the
variables using paired sample t-tests. There wasyalow percentage error for all variables

(< 2%).
Insert Table 1 About Here
Statistical Analysis

All data are reported as mean * standard deviatinoless stated. Preliminary
assumption testing was conducted to check for niitsn{&hapiro Wilk test), while Levene’s
test was used to test the homogeneity of variandsependent sampletests were used to

compare the mean performance scores (independeusitfon) of both teams for all GPS
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Running demands in elite Gaelic football’

and technical performance variables. The statissigmificance was set @< 0.05. Further
position-specific independent sampieests were used to compare GPS variables between
players in the same positional lines on both ted&tes squared effect size (95% CI) was used
to determine the magnitude of any statistical diffee (Trivial effecq? < 0.01; Small effect:
0.01< n?< 0.06; Medium effect: 0.06 n®< 0.14; Large effecy?>0.14). (5) All data was

analyzed using IBM SPSS (Statistical Package faigb&tudies), Version 22.

RESULTS

There were significant differences across all tHeSGrariables HSRp(=.001,n? =
.054, ES = small), HSEp(=.024,n? = .025, ES = small), RHSDp(=.002,n?=.047, ES =
small) and % HSp =.002,n?=.049, ES = small) with the Division 3 team coresisly

demonstrating significantly higher scores thanrtBavision 1 counterparts (Table 2).
Insert Table 2 About Here

Position-specific analyses (5 positional lines) panmg running demands between
Division 1 and Division 3 players is illustrated frable 2. The Division 3 full-backs had
higher HSR ¢ =.002,n?= .177, ES = large), RHSp £.002,n?= .174, ES = large) and %
HS (p =.001,n?= .208, ES=large) than their Division 1 counterpaRivision 3 midfielders
also performed significantly more HSR%.001,n?= .520, ES=large), RHSp£.001,n*=
508, ES=large), %HS(=.001,n?= .431, ES = large) and additionally more H$EQ.01,
n® = 0.301; ES = large) than their Division 1 coungets (Figure 1). There were no
significant differences between half-backs, hatisfards and full-forwards for any of the

GPS variables.

Insert Figure 1 About Here
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Running demands in elite Gaelic footbalB

The technical performance data of the Division d Bivision 3 teams are presented
in Table 3. The Division 3 team demonstrated aiSaantly greater number of total hand
passesp=.007,n%= .278, ES = large) and missed shots per ggmé(7,n= .279, ES =
large) than the Division 1 team. There were noigant differences between the teams for
total kick passespE.102,n%= .112, ES = medium), shots scored from play.606,n* =
.012, ES = small) and percentage of time in poime$|s:.539,r]2: .017, ES = small). The
Division 1 team made a greater number of total leeckhan the Division 3 team, with

significantly more tackles in the middle thigE(044,n= .072, ES = medium).

Insert Table 3 About Here

DISCUSSION

The current study is one of the first to invesig#ie high-speed running demands
and technical performance variables in Gaelic falbtimatch-play between two elite teams
with differing Divisional status. One major findingthin this study was that the Division 3
Gaelic football team covered greater HSR, RHSDiopered more HSE and had a higher %
HS running performance when contrasted to the @inid team. These differences were
most pronounced in the full-back and midfield piosial lines. Second unique finding, there
were a greater number of tackles, particularlyhim middle third, executed by the Division 1
team. Finally, the Division 1 team’s attacking efncy and accuracy in scoring attempts
was higher when compared to the Division 3 teanth whe latter found to have a greater

number of hand passes completed than their Divikioounterparts.

Consistent with previous Gaelic football studies},(25) the middle 8 positions (half-
backs, midfielders and half-forwards) covered minigh-speed running when compared to
the other two positional lines (full-back and ftolwards).
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Running demands in elite Gaelic footbalP

These differences in running demands might be exgdaby the typical inter-
changeable and roving tactical role the middles8@is have within Gaelic football (winning
possession and transitioning from defense to 4gttadkiditionally, with the previous
literature (24,25), the Division 3 midfielders reded the greatest high speed running values
in comparison to the other four positional linegawéver in contrast, the findings within the
current study, found the Division 1 team’s halfviard line covered the greatest high speed

running distances. This difference may be duetax@ical ploy among the Division 1 team.

A novel finding within the present study was thhe tDivision 3 full-back and
midfield lines had the increased running demangs HSD, RHSD, HSE and %HS) when
compared to their Division 1 counterparts. Ther several possible explanations for this
finding. Firstly, the lack of tackles by Divisiont8ams in the middle third may result in an
increase in match-play involvements for the fultkdine, therefore these lines will have
increased running demands placed upon them,. 8his direct contrast to the increased
tackle count noted within Division 1 teams who Hader running demands but a higher
tackle count in the middle third. Notably, the Bian 3 team completed a significantly
greater number of hand passes; this finding issngbrising as anecdotal evidence suggests
that Division 3 teams will engage in a style ofypthat is hand pass oriented with the aim of
keeping possession and working the ball up théh@#4g, which in turn would increase these
teams’ running demands. In contrast to Divisiore&nts, the Division 1 team had a greater
number of kick passes than their Division 3 coypdds; this may directly explain the lower
high-speed running observed for these players edadh is consistently traveling a greater

distance thus lowering the running demands on thiegers.

The present findings are in agreement with otheeaech (7, 8, 13, 26, 30) that
increased high-speed running does not necessaslyre success. These studies indicate that

there are technical and tactical variables at gtay more accurately determine success than
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high-speed running. Similar to Hulin et al. (13)hun rugby league, the present study found
no significant difference between the two teamshwegard to the percentage of time in
possession of the ball. Previous research has fthatdhe team with less time in possession
completes greater amounts of high-speed runningndeig and chasing (10, 11) this was not
the case in the present study with both teams gguassession of the ball for approximately

50% of the time.

Another unique finding within the present study wiae Division 1 team’s execution
of a greater number of total tackles. Similar ifing$ were found in rugby league (13) with
successful teams making greater number of colksitian unsuccessful teams. A potential
explanation for the greater amount of tackles aatsat with the Division 1 team is the
tactical approach selected. Currently, within Gaétotball, there is an increase in teams
adopting a high press of kick outs and direct opjos within the half forward and full
forward lines with the aim of dispossessing opporiees (half back and full back) in the
middle third. This may have impacted a number idlifags within the current study, such as
the Division 1 team completing a greater numbetaokles in the middle third, resulting in
the team winning possession higher up the pitchchvin turn reduced the need for the
midfield line to complete high-speed running initheefensive third. Finally if possession is
re-gained through this high-press tactic, it wabsult in the exclusion of the defensive lines

from completing high-speed running during the engyhases of play.

The Division 1 team demonstrated a higher scoee tten the Division 3 team. The
‘shots missed’ category was greater in the Divisdaream, which may suggest the presence
of better decision-making and technical proficiemeyfront of goal in higher level teams.
This finding is consistent with Carroll (4) who fadi this to be a major difference between

higher and lower ranked Gaelic football teams.
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The efficiency, rather than the quantity of shbiss also been shown to differentiate

top and bottom teams in previous soccer studi&s2{1 32)

The findings from the current study must be viewedontext with the limitations
within the investigation. The use of a 4-Hz GPStaysto accurately track high-speed
movements must be considered. In addition, theraesef a tri-axial accelerometer and
gyroscope, which provides information on physicahtact such as a tackle, could have
provided additional information related to matchypdemands. Future research should aim
to apply recent technological advances in thislfiel evaluate other physiological demands
such as contact force (i.e. tackles), change @&ctdon and associated heart rate variability.
Furthermore, this study did not examine positioddderences in technical performance.
Future research should aim to examine the techpigdbrmance by position, by team and
how these potentially fluctuate across the seadédnmle this study examines differences in
movement demands and technical performance vasiadtgoss divisions, it does not
examine differences within teams competing in tAme division. Similar to Carrol's (4)
findings, a team’s style of play and prevalenceéeahnical skill may vary depending on the
opponent. Future research in Gaelic football shoaklamine differences in the
aforementioned variables from multiple teams witthe same division to gather a more
overview and representation of performance measwegmlly, future studies in Gaelic
football must look at the match to match variatiomunning performance with a team across
multiple divisions taking into account the qualiby opposition, styles of play, styles of
coaching and the margins that are associated wiimimg and losing, so we can better

understand the contextual factors that impact ngand technical demands across divisions.
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PRACTICAL APPLICATION

Findings from the current research suggest thatgremounts of high-speed running
are not necessarily related to team ranking ire gbielic football. Scoring accuracy, in
addition to a higher frequency of tackles, paraciyl in the middle third, were characteristics
more associated with the higher ranked team. beiseficial for coaches to be aware of the
relevant running and technical performance measasssciated with higher divisional status.
Greater knowledge in this regard would facilitateaches to structure their training to
optimize performance. Currently within Gaelic foallbthere is an increased emphasis on the
physical development of athletes. However thesédifdigs highlight the importance of
technical competence in differentiating betweenhérgand lower-ranked teams. It is
recommended that coaches at all levels place thkEseents as a central tenet of their
coaching philosophy to maximize the developmenthef key performance skills required
during match-play. Finally, this study highlightsetimportance of technical skill proficiency,
rather than running performance capability, in idgishing between higher and lower

ranked teams within elite Gaelic football.
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Physical & technical measures in Gaelic football

LEGEND OF TABLE AND FIGURES
Table 1. The technical variables quantified and there sped#finitions.

Table 2. Position specific mean (£SD) high-speed running aeas within elite Gaelic

football competition with respect to Division 1 aDdvision 3 players.

Table 3. Mean (xSD) technical demands within elite Gaeliatball competition with respect

to Division 1 and Division 3 teams.

Figure 1. Position specific mean (xSD) in high-speed runnimy demands of Division 1

and Division 3 players.
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Physical & technical measures in Gaelic football

TABLE 1

Variable Definition

Total kick passes The number of attempts madatster the ball by foot to a
teammate. Successful and unsuccessful.

Total hand passes The number of attempts madartsfér the ball by hand to a
teammate. Successful and unsuccessful.

Tackle The number of situations where the defepgiayer made
physical contact with an opponent player while estihg the
ball.

Shots from play The number of attempts to scorer ov above the cross bar

from play. Successful and unsuccessful.

Percentage of possession The overall percentagaef team had in possession of the
ball whilst it was in play.

Gaelic football 3 distinct The defensive section was from the defending teamdsline
section to their 45m line.

The area between the two 45m lines was categoaiz¢e
middle section (50-60m).

The area from the opposition’s 45m line to the gpan’s
end-line was categorized as the attacking section.
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Running demands in elite Gaelic footbalB

TABLE 2

Variable by Position Division 1 (= 107) Division 3 (h = 97) Effect Size Difference 95% CI
All Positions

HSR (m) 1145 + 436 1358 + 462 t Small -336.973 to -89.030
HSE (no.) 64 +21 71+24 Small -13.539 to -.982
RHSD (m/min) 149 +5.7 17.6+6.1 % Small -4.1923 to -.9750
HS (%) 11.2+28 125+31 % Small -2.1340 to -.5103
Full Back

HSR (m) 796 + 255 1072 + 340 Large -451.987 to -106.909
HSE (no.) 47 + 16 55+ 14 Small -14.434 to 2.167
RHSD (m/min) 10.4+3.3 13.9+ 45 Large -5.6780 to -1.3408
HS (%) 9.2+1.8 119+321% Large -4.2117 t0 -1.1823
Half Back

HSR (m) 1339 + 433 1339 + 289 Trivial -201.209 to 201.639
HSE (no.) 75+ 23 73 £17 Trivial -8.898 t0 13.976
RHSD (m/min) 17.5+5.6 17.3+£3.7 Trivial -2.5434 to0 2.9731
HS (%) 12.1+3.0 12.7 £2.0 Trivial -2.0389 to .9601
Midfielders

HSR (m) 1221 + 216 1767 £ 295 t Large -742.122 to -350.599
HSE (no.) 75+ 10 93+154% Large -27.542 to -7.575
RHSD (m/min) 159127 229+391% Large -9.5415 to -4.4172
HS (%) 10.7+£1.7 13.9+191% Large -4.5626 to -1.8245
Half Forwards

HSR (m) 1500 + 548 1659 + 254 Small -482.951 to 165.476
HSE (no.) 7521 86 £ 10 Medium -24.073 to 1.473
RHSD (m/min) 19.6+7.2 21.4+3.3 Small -5.9757 to 2.5440
HS (%) 13.1+34 140+£1.5 Small -2.8838 to 1.0804
Full Forwards

HSR (m) 1051 + 250 1030 + 578 Trivial -293.825 to 333.748
HSE (no.) 57+12 56 + 32 Trivial -16.649 to 17.560
RHSD (m/min) 13.8+3.1 13475 Trivial -3.6813 t0 4.4742
HS (%) 11.4 +23 10.0+4.2 Small -.9682 to 3.7529

Difference mean value in high speed running (HSRnber of high speed efforts (HSE), relative higleesl distance
(RHSD) and percentage of time at high speed (HST¥®ijal effectn® < 0.01; Small effect: 0.01 g*< 0.06; Moderate

effect 0.06 <n?< 0.14; Large effect:n? > 0.14. ClI, confidence interval. T Significantfdience  <0.01) from division 1
team? Significant differencef{<0.05) from division 1 team.
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Running demands in elite Gaelic footbal#

TABLE 3

Division 1 Division 3
Variable (n= Igtgjames) (n= Igtgclalmes) Effect Size Differeglc e 95%
Total Hand passes 131+ 23 167 #36 Large -60.44 to -10.87
Total Kick passes 71+11 62 +17 Medium -2.071b3
Shots Missed from Play 9+3 13%3 Large -6.28 t0 -1.50
Shots Scored from Play 10+4.1 11+£3 Small -3082.29
Percentage of Possession 49 + 3 50+4 Small 14.099
Tackles in Defensive Third 56 + 34 34+10 Large 410to 42.64
Tackles in Middle Third 54 + 44 36+ 11 Medium -9.51 to 44.09
Tackles in Attacking Third 12+8 10+4 Small [ 7.32
Total Tackles 121 +71 80 +17 Large -2.65 to 84.29

Difference mean value; Small effect: 0.0f% 0.06; Moderate effect 0.06r¢ < 0.14; Large effectn® > 0.14.
Cl, confidence interval® Significant difference (p<0.05) from Division lata
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Running demands in elite Gaelic footbalb

FIGURE 1 :I:
2400

High-speed Distance (m)

Full-back Half-back Midfield Half-forward Full-full
= Division 1 E Division 3

Difference means values significant differencead€t.05. 1 Significantly differenp€0.01) from Division 1 team

*Significant differenceg<0.05) from Division 1 team.
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