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Acceleration Demands of Elite Gaelic Football 1

ABSTRACT

The use of global positioning system (GPS) techyplio Gaelic football is
the primary source of quantifying game demands. ditreof the current study was to
guantify the acceleration profile of elite Gaelaotball. Thirty-six elite male Gaelic
football players (Mear SD, age: 24 + 6 years; height: 180 £ 7 cm; mass: 81kg)
across five playing positions took part in a mudtigtudy 6 = 154 observations).
Player movement was recorded during nineteer (L9) competitive games over 2
seasons using 4-Hz GPS (VXSport, New Zealand). auerage total distance (m),
high speed running distance (7 kmh™), very high speed running distance (m;
>22 kmh™) were recorded. Additionally the number (n), disg (m) and the duration
of accelerations were quantified. Accelerationsengrbdivided into 14 equal parts of
5-minute epochs (& 0-5 min, B = 5-10 min, E= 10-15 min etc. Players performed
166 + 41 accelerations. High speed running distamzk very high speed running
distance was 1563 + 605 and 524 + 190 m respegtividle mean acceleration
distance was 267 = 45 m distributed between 1Zaec®lerations per 5-minute epoch.
The maximum_  acceleration epoch classified as theatgst distance covered
accelerating during a predetermined 5-minute epoab 296 + 134 m. The PEAK
epoch resulted in a significant reduction of aaeien distance covered in the period
prior and/or Iin the subsequent epoch. An undergignof the acceleration profile in

Gaelic football can inform the prescription of appriate training regimen.

Keywords: GPS, Temporal Profile, Performance Analysis, Int#ent team sport
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Acceleration Demands of Elite Gaelic Football 2

INTRODUCTION

Gaelic football is an intermittent high intensitgvasion team sport with
frequent bouts of high speed running intersperséd acceleration efforts. Previously
work undertaken by McErlean, Cassidy and O’Donogftleobserved the global
movements of players during match-play using tinwgiom analysis. This
investigation observed that 18.9% * 7.8% of matdvement consisted of jogging
with running equated to 7.8% = 4.0% of overall moeat. Interestingly this
investigation found that the time spent soloingrygag the ball) 1.1% + 0.8% was
associated with high-speed activity during matcypMore recently the movement
demands during competitive league and championshgich-play have been
quantified using Global Positioning Systems (GP%S) providing coaches and
practitioners with up to date information for theegcription and monitoring of player

specific preparation programs.

The use of global positioning systems (GPS) teldyyin Gaelic football is
the primary source of quantifying game demaffds*®*” It is a method which is
simple to use and unobtrusive to the players wgative device and has seen
considerable use in various intermittent field $pomost notably rugby leag{féand
soccer®. Recently Malone et al*® observed total distance and high speed running
distance (HSRD) for senior male elite Gaelic fobitbeatch-play 8889 + 1448 m and
1596 + 594 m respectively. A temporal profile exaed by quarters saw reductions
for total distance in the second (-4.1%), third.49%%) and fourth (-3.8%) quarters
respectively. There was a significant reductiotdBRD in the second (-8.8%), third
(-15.9%) and fourth (-19.8%) quarters when compdeedhe first quarter.While

these studies provide valuable information for répg the absolute demands per
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Acceleration Demands of Elite Gaelic Football 3

halves and quarters of match-play, they fail tooaot for the most intense running
periods of match-play. Therefore it may be moreefieral to quantify the duration-
specific match-play acceleration demands to mocairately prescribe and monitor
training to better reflect the oscillating physigical responses that occur throughout

match-play.

Previously, Varley and colleagues observed a saamf variation in
accelerated meters between five-minute predetedniimee periods in Australian
rules players(ze). However, it was unclear if this phenomenon isoeisged with
player fatigue, pacing or other factét. Additionally Delaney et af® reported a
positional profile for acceleration demands withugby league across subtle time-
dependent periods. Temporal changes in relatioacteleration are potentially a
more adaptable metric for the practitioner when parad to high speed running and
sprint running(l) due to accelerated movements resulting in increpbgdiological

cost when compared to high speed moveniéhts

Previously acceleration over a 10 metres has bssoceted successful elite
performance within Gaelic football playéfs However, to date there is no up to date
data on the acceleration profiles of elite Gaddiotlballers during competitive match-
play despite this action making up a significanbant of players movement profile.
In summary, the above would suggest that a prexeefiepoch could be used to
determine performance decline and movement demah@xaelic football players.
Therefore the aims of the current study was todétermine the performance decline
patterns by quantifying the duration-specific aecation demands in pre-defined 5-

minute epochs during elite Gaelic football matcaypand (2) determine PEAK and

Copyright © 2017 National Strength and Conditioning Association
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Acceleration Demands of Elite Gaelic Football 4

recovery distances for acceleration based valuesnglumatch- play. It was
hypothesized that similar to other intermittentnteaports Gaelic football players

would experience decrements in acceleration padace as match-play progressed.

METHODS

Experimental approach to the problem

The current observational study was designed &miify the acceleration profile of
elite Gaelic football players. Player movement werded during nineteen matches
over two seasons (February 2013 to September 2044y individual 4-Hz GPS
units (VXSport, New Zealand, Issue: 330a, Firmwar81.1.0). The GPS unit (mass:
76g; 48mm x 20mm x 87mm) was secured in a harnedssauated between the
scapulas in the upper thoracic-spine region. The valocity state was analysed
further by exporting the data to a customized Espetadsheet (Microsoft, Redmond,
USA). The participants of the current study werenpeting at the highest level of
competition (Division 1 of the National Football dgue and All Ireland Series).
Thirty-six (n = 36) elite Gaelic football players were obseresdr two competitive
seasonsn=19 games). A total of 154 individual samples wesected. Player data
were included for analysis provided they met thiovang criteria: (1) the player
completed the full duration of the game; (2) thégypd the same position throughout
the game; (3) they were familiar with their playipgsition; and (4) added minutes of
playing time were not included. All competitive ttizes took place between 14.00
and 20.00 hours. Temperatures during match-plagecfrom 10 to 22°C. The GPS
was used to determine specific running performareméables during elite Gaelic

football match play. All players were advised toimt@n their normal diet, with

Copyright © 2017 National Strength and Conditioning Association
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101  special emphasis being placed on the intake ofiland carbohydrates. The above
102  design allowed for the collection of longitudinahtoh-play data. This allowed for the
103 identification of specific acceleration demandsnoftch play and to discriminate

104  across 14 equal predetermined 5-minute epochs.

105
106  Subjects
107 Following ethical approval by the local researdhies committee (Institute of

108 Technology Tallaght, Dublin, Ireland) and informashsent, thirty-six maleMean+
109 SD, age: 24 + 6 years; height: 180 £ 7 cm; mass: &lkg) elite inter-county Gaelic
110 footballers (8 full-backs, 10 half-backs, 4 midliers, 6 half-forwards, 8 full-
111  forwards) participated in the studyhe senior level playing experience of the current
112 squad was 8 + 4 years. Playing experience with@aalic football context refers to the
113 time a player is registered to the senior elitgyipla squad. Currently in Gaelic football,
114 players can be released from elite squads to reursub-elite competition where
115 management deem appropriat®®). All participants were informed of study
116  requirements, the collection protocols, the riskgolved and the equipment to be
117 used. Prior to the commencement of the study afigg@ants provided informed
118 consent. The team participated in division 1 of ktadional Football League and All-
119 Ireland series competitions for the duration ofshedy.

120

121  Acceleration and Acceleration Distance Analysis

122 Player movement was recorded during nineteen reatoler two seasons using
123 individual 4-Hz GPS units (VXSport, New Zealandsus: 330a, Firmware: 4.01.1.0).
124 The GPS unit (mass: 76g; 48mm x 20mm x 87mm) wasred in a harness and

125 situated between the scapulas in the upper thespim® region. The device is

Copyright © 2017 National Strength and Conditioning Association
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126  lightweight and does not intrude on the performaoté¢he player. Activation and
127  satellite lock was established 15 minutes befomegaommencemeﬁi“. The raw
128 velocity state was analysed further by exporting ttata to a customized Excel
129 spreadsheet (Microsoft, Redmond, USA). The validitg reliability of this device
130  has previously been communicated Specifically Malenal.*” report the VXSport
131 GPS to be reliable during intermittent exercisest¥etest (7 days apart) reliability
132 was reported for total distance covered (m), maximapeed (km:f), and average
133 speed (km-1). Systematic differences were examined using e@ditest on the test-
134  retest data and revealed no significant differeficethe total distance covered (300.5
135  + 3.3; 303.6 + 5.6 m), maximum speed (23.9 + 1812 1.3 km-H), and average
136  speed (10.2 + 1.0; 10.2 + 0.9 krid)hThe typical error (TE + 95% confidence interval
137 [CI]) was 0.84 £ 0.3 for total distance covered3+ 0.26 for maximum speed, and
138 0.55 + 0.19 for average speed, respectively. Tledficeent of variation (CV% + 95%
139 Cl) was 1.0 £ 0.4 for the total distance covered,#1.5 for maximum speed, and 4.4

140 + 1.5 for average speed, respectively.

141

142 The variables of the number of accelerations peréar (n), acceleration
143  distance (m), duration of accelerations (s) andimasm acceleration (k') were
144  quantified to assess the temporal profile of thertsg@ o investigate total match-play
145 variation data were subdivided into 14 equal preaheined 5-minute epochs (0-5, 5-
146 10 min etc.) and categorized ag E,, E; etc. Acceleration was categorized once a
147  player changed speed by 2 kihwithin 1 second. The change was triggered over a
148 minimum time of 2 seconds to differentiate from laypr lunging or pivoting.
149  Acceleration values for a player stopped once tagep decelerated to <75% of

150 maximum speed reached in the previous accelereffort. The peak 5-minute value

Copyright © 2017 National Strength and Conditioning Association
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(PEAK) for acceleration distance was identified aecbrded. Distance covered in the

previous 5 min (gzg), subsequent 5 min (5.) and following 10 min (1Q,.) were

also recorded. Values fopg:, 5,,cand 1Q . were then expressed as a percentage

OST

relative to the mean 5 min value of the half inethit occurred (x 45).

Statistical Analysis

The assumptions of normality were verified prior garametric statistical
analysis with a Shapiro-Wilk test. A Bonferroni pb®c test was used to determine
the source of any significant differences. The l@fesignificance was set at PG<05
and all data were reported as mean + SD with 95%S€ES version 22, SPSS Inc.
Chicago, USA). The difference between each 5-mimgtech was analysed using a
repeated measures analysis of variance (0-5, 34:Q5) for acceleration distance,
the number of accelerations, ‘maximum acceleratioth @uration of accelerations
during match-play. Cohen’s d effect sizes (ES) wetdeulated for all between-epoch
differences. Effects were classified as trivialOg@.2), small (0.21-0.5), moderate
(0.51-0.8), and large (>0.81). Match-play periotipredefined 5-minute epochs (e.g.
E; (0-5), B (5-10), & (10-15) were independent variables. The dependables
across the range of analysis were high speed rgripiti7km-h") distance (m), very
high speed running>(22km-h") distance (m), total number of accelerations (n),

acceleration distance (m), acceleration duratipraigsl maximum acceleration (km-h

l)'

Copyright © 2017 National Strength and Conditioning Association
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Acceleration Demands of Elite Gaelic Football 8

RESULTS

Gaelic football players performed (166 + 41: 95% 1650-173) accelerations
during match-play. High speed running distance\aag high speed running distance
was 1563 + 605 and 524 = 190 m respectively. Tloelacation distance was (3739 £
1172: 95% CI: 3531-3904). The mean acceleratiomsmglunatch-play was (12 + 5:
95% CI: 11-13) accelerations. During the predeteedi5-minute epochs only four
epochs showed a significant difference in the nunadb@ccelerations completed; E
and & (p =.001, CI: 1, 2.7, ES: 0.38); &nd &1 (p = .00, Cl: .6, 2.5, ES: 0.43)3E
and B, (p = .01, Cl: .2, 1.8, ES: 0.36)yBnd &, (p =05, CI: .02, 1.5, ES: 0.33).
There is a consistency of accelerations undertélyeGaelic football players during
match-play and only small effect size for the migyoof epochs when examining the

number of accelerations performed versus 5-minpoetes. (Figure 1)

*** Insert figure 1 near here***

The mean acceleration distance observed duringhapddy was (267 = 45 m:
95% CI: 247 — 284). The maximum acceleration distawas observed at; 296 +
135 m: 95% CI: 267 - 311). The lowest acceleratimtance was observed during the
latter stages of the second half at 247 + 121 m: 95% CI: 226 - 264). A temporal
change of -16.6% was noted (p = .001, CI: 19.84 86.ES: 0.33) when comparing
the lowest acceleration distance; 247 + 121 m: 95% CI: 226 — 264) to the

maximum & (296 £ 135 m: 95% CI: 267 - 311).

*** Insert figure 2 near here***

Copyright © 2017 National Strength and Conditioning Association
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Acceleration Demands of Elite Gaelic Football 9

Observed diminutions in acceleration distance yhitdd a temporal change
of -13% immediately after Fthe max epoch and the subsequent epoch ther&after
(258 £ 120 m: 95% CI: 239 - 277) (p = .01, CI: 2.5 m ES: 0.23)A significant
difference in acceleration distance between theimmax E and the following
epochs was observed;Bs; Es; Eg; Eg; E1p; E14 (p < .04, CI: .1, 66.4 m ES: 0.19 —
0.33). A significant difference between the lowepbch, k; and epochs £ Es; E;;

Es; Eio; E12; Ex3 was also observed (p < .03, Cl: 2.3, 53.2 m E$7 6. 0.23). The
penultimate epoch before the half time break savsigmificant difference in
acceleration distance betweegpdhd E; E;; Eg; Eio (p <.03, Cl: 1.9, 48.6 m ES: 0.19

—0.20) (Figure 2).

*** Insert figure 3 near here***

The mean epoch acceleration duration (s) duringimplay was (77.8 + 33.2
S: 95% CI: 76.4 — 79.3). In accordance with theeoltions of acceleration distance
max epoch (B, the epoch with the most time spent acceleratiag also £ (82.8 +
36.3 s: 95% CI: 76.5 — 87.6). The percentage diffees, against the mean
acceleration duration did not fluctuate greatlyoasr match-play when examined
using 5-minute epochs and in general highlightsresistency across game timey E
(729 + 32.4 s: 95% CI: 67.8 — 78) was observedbaisig -6% and E+5%
respectively versus match-play mean of accelerawomation (Figure 3). A
significance difference was observed for accelenatiuration for £ and ki (p =
.001, CI: 2.3, 15.9 s, ES: 0.26). Significant diffiece was observed between epog¢ch E
and k; E4; Es; E9 (p < .03, Cl: .6, 15.9 s, ES: 0.20 — 0.26) . 8igant difference

was observed between epochdid E (p = .04, Cl: .02, 13.7 s, ES: 0.07). Significant

Copyright © 2017 National Strength and Conditioning Association
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difference was observed between epoghad E; E;; Ejo, E1z (p < .03, Cl: 1.5, 14.1

s, ES: 0.20 — 0.26).

*** Insert figure 4 near here***

Maximum acceleration (km™ mean across total match-play was (24.7 + .5
km-H': 95% CI: 24.3 — 25.2). Significant difference wasserved between the initial
epoch & and the following epochssEEs; Eg; Eio, Eis Eis (p < .05, CI: .02, 2.1
km.h', ES: 0.17 - 0.27). Significant difference was afied between epochsEnd
E,; Es; E; (p < .01, CI: .03, 1.6 kin®, ES: 0.00 < 0.24). Significant difference was
observed between the last epoch dhd E; Es; E;; Es (p < .05, Cl: .04, 1.7 ki,

ES: 0.18 — 0.26). The maximum acceleration sawritial epoch & (25.4 £ .5 km-h

1 95% CI: 24.7 — 26.2) to be greater than all o#parchs E— Ei4 (Figure 4).

*** |nsert figure 5 near here***

Mean percentage change from #5 at 5z¢, PEAK, 55srand 1Q,sfor

acceleration distance (m) was observed. Signifiddfegrence was observed for

PEAK and x* 45; Brg 5p0st 10h0s7(P < .001, CI: 117, 193 m, ES: 1.38 — 1.75)
(Figure 5). A significant difference was observeahi S.xcand $q57 (p = .02, Cl: 4,
56 m, ES: .30). PEAK acceleration distance wasmseat 159 % of x 45 with

5pre 92 % 55557105 % and 18,7107 % respectively.

Copyright © 2017 National Strength and Conditioning Association
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DISCUSSION
The aim of the current study determine the runmpegormance patterns of

elite Gaelic football players with special referento accelerated running by
guantifying the duration-specific acceleration dedsacross pre-defined 5-minute
epochs during match-play. Additionally, we aimeddeiermine PEAK and recovery
distances for acceleration based values duringhmg@ilay. The main finding of the

study was that temporal changes in acceleratiaiardie exist during predetermined
5-minute epochs with pronounced decrements in peeoce as match-play

progresses for both PEAK and recovery based aatetérunning variables.

Our observations show a reduction in acceleratiemahds of elite Gaelic
football players as match play progressed, thesdings are in agreement with
previously observed decrements across match-playteys in Gaelic football, and

él3,16,23,25)

similar to observations in both soccer and ruglagile cohort It is unclear

if the cyclical nature of the peak-trough occuresinf acceleration distance in Gaelic
football is related to glycogen depletion, trainstgtus, pacing or tactical elements of
the game. The study observed a significant diffegdmetween PEAK and-gs Soos7
and 10,57 (p < .01) while also noting large percentage ceanat PEAK 159 %,
5cre 92 % 55057 105 % and 10,5:107 % above the non specific playing position
mean of x 45 respectively. The +5% temporal change in acatt: distance for

5postfollowing PEAK above x 45 only precedes an -8% decline gt &(Figure 5).

Further to this recovery distance was +7% fosck@above x 45. This observation

may be related to intra-cellular interactions thelp maintain excitation—contraction
coupling resulting in minimum spikes of periphefatigue as seen in soccE¥.

However, Gaelic football players in our study diot mxpress the same decline in

Copyright © 2017 National Strength and Conditioning Association
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performance as their soccer counterp&ttswhile the game interactions can affect
movement demands in many team spots, notable urifggences such as frees,
sidelines and scores can affect tempo and paceaeficGfootball match-play. Our

study suggests that PEAK acceleration distancetla@decovery distances of PRE
and POST efforts can assist to accurately refleet difference in physiological

response that occur over time. Therefore these unemsnay be utilized by coaches
to best prepare for inter-change strategies foliG&mtball players based on these

based on these specific acceleration variables.

The acceleration profile of elite Gaelic footbdkyers highlights the ability of
players to sustain acceleration efforts throughbetgame. The peak effort was 13 +
5 accelerations in;Ho a low of 11 + 5 accelerations ig gigure 1). The current data
suggest limited variability in accelerations betwespochs, with only five epochs
showing significant difference (g 0.05). We observed that the number of
accelerations performed per epoch has a limitegtetin the temporal change in that
variable. The results for accelerations performedngd match-play demonstrates that
Gaelic football is a sport that places a high deiinam both the aerobic oxidative and
anaerobic glycolytic energy systen$. The study data show a consistency of
acceleration efforts that Gaelic football playeeed to attain to compete during
match-play. Running programs such as repeat spndtsprint interval training as
well as specific strength and conditioning progratasigned to train these energetic
pathways may provide coaches with a valuable metidmaining the acceleration
profile required during match-play. Future inveatigns should aim to assess the
utility of such programs in aiding match play aecation profiles in Gaelic football

cohorts

Copyright © 2017 National Strength and Conditioning Association
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The variations of acceleration distance across lepom the current
investigation are similar to previous observatiohgemporal change seen in premier
league soccéef). The study noted a 20% decline in the first 154tenperiod versus
the last 15-minute period in high intensity runniigrlier work conducted by Mohr
and colleague&® found that immediately after the most intense Brte period, a
12% reduction in high intensity running was evidehihe consecutive percentage
differences for acceleration distance completedndumatch-play from epoch;Ho
Ei4 range between -13% to +7%. Acceleration distapnodgincreased consecutively
in two separate time periods, 25-35 min and 50-G0mspectively. All other (n=10)
epochs maintained the peak-trough cycle howeverdaia may be heavily influenced
by the parameters of an intermittent sport suchplaying position, individual
differences and individual player interactions. bt et al™® observed a decrement
in high speed running distance when comparing raglei by quarters. A small to
moderate effect size was noted for high speed ngnaistance during the second (ES
= 0.45), third (ES = 0.78) and fourth (ES = 1.28aders of play when compared to
the first quarter (p = 0.005). A similar profile eévident in the current study with a
decrement in acceleration distance as the gamegasgs. Studies by Mohr, Krustrup
and Bangsb&“?Y using time-motion analysis and performance meast¥eduring
match-play in soccer observed that fatigue or redyzerformance seems to occur at
three different stages in the game: (1) after stewrh intense periods in both halves;

(2) in the initial phase of the second half; angdt@8vards the end of the game.

The current study examined the overall changexaelaration distance and

observed that players do not exceed a value of thare 17% and no less than -10%

against the mean during match-play (see Figurd&-@thermore, Akenhead et Q.
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reported that high acceleration {dd) capability is acutely compromised during
match-play. Using the 5-minute epoch methodologggreiments in performance
hypothesized as fatigue were supported by the rfgalithat Hcc performance

following peak was approximately 10% lower than mealues.

Maximal acceleration is an important player chaastic as it allows players
to beat opposition to the ball and accelerate afn@y opposition in attacking and
defensive situations. Figure 4 depicts the Maxinaoweleration (km-H mean across
total match-play (24.7 + .5 km'h A significant difference but trivial to smallfett
size was noted across all epochs (ES: 0.00 - 012%).initial epoch Econtained the
maximum acceleration (25.4 + .5 krit)value above all other epochs £ Ey4 (ES:
0.17 - 0.27) (Figure 4). Since little variation nmean maximum acceleration across
epochs was observed, mean maximum acceleration bmayiewed as a constant
performance variable with any significant changestay indicative of fatigue. The
lack of variability across epoch is not surprisiagd is possibly indicative of the
match-play nuances of Gaelic football where strpogitional lines govern player-
running patterns. The size of the pitch, the highmber of players on a team, playing
style and the heavy contact that ensues when gplbi@ ball may be justifiable

factors that restrain acceleration velo¢ty'®)

Future research should focus on the individualimatf acceleration distance
across rolling epochs that would support practérsnn creating a match — specific
training stimuli ensuring that a sufficient accateyn stimulus is met at training.
Furthermore there is a need for the identificatioh a rolling average based

acceleration profile for Gaelic football across nmgvaverages of 1 to 10 minutes in

Copyright © 2017 National Strength and Conditioning Association
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duration ®.  Studies have noted that the pace of match-pkesy @ significantly
different modulation when seen minute by minut&vaihg practitioners to identify
some unique "temporal patterns" of match-gidy Such typical modulations of the
matches were found to be significant and consisteith reductions in performance
suggested as transient fatigue however this may bel relatable to the sport of
Rugby sevens or high volume running such as AuatrdRules football. There is a
need to undertake a task analysis of Gaelic fob#ral juxtapose the demands upon
the task. Game components such as collisions,itgckind blocking with general
contested play have a high physical demand ony&ploowever they were not part of
this study. These in-game demands could have aralbphysical effect on a player
and possibly impact the temporal changes in acsber distances and decision-

making processes.

PRACTICAL APPLICATIONS

The quantification ofacceleration distance represents a unique method to
assess the temporal change in running performamaegdGaelic football match-play.
After the initial epoch Ea notable performance decline of mean accelerdigiance
in subsequent epochs of up to 17% was observed. rHaiuction in acceleration
distance may be related to player capacity to raainwork rate, pacing or adaptions
to playing structure. The lowest acceleration distacovered during match-play was
E;1 and it is advised that before this point that gamtervention of moving players
from position or the introduction of substitutesyntee warranted. The observation of
acceleration distance in tandem with a defined lepman therefore be used within

training environments as a strategic metric to noonplayers. Coaches should be
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aware of the required acceleration demands placeplayers and aim to overload
players within specific drills to these demandscderation training demands within
the same context can be used to expose playehne t@quired acceleration distances
to improve players’ capacity to complete these detmawithin match-play
environments. During In-season competition, coachayg be reluctant to administer
testing protocols of Gaelic players. The avail&pibf PEAK values and subsequent
recovery times and distances against the mean raagnbalternative to tracking
performance decrements and define match readin€sis objective test is
environment driven and caters for the unaccountalesiological markers of pacing,

opposition standard and fatigue.
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FIGURE CAPTIONS

FIGURE 1 — The number of accelerations across G#miapochs during elite Gaelic

football match-play. Data presented as mean = SD.

Significant difference p<0.05 of the number of decations performed during 5-minute epochst(c
E,4). Significant difference between epochdad i (a) p =.00, Cl: 1, 2.7, ES: 0.38 (0.5 - 1.2); b)
p =.00, ClI: .6, 2.5, ES: 0.43 (0.5 - 1.8jgnificant difference between epochdnd g, (c) p = .01,
Cl: .2, 1.8, ES: 0.36 (0.6 - 1.3). Significant diftnce between epoch &d g, (d) p = .05, ClI: -.02,

1.5, ES: 0.33 (0.07 - 0.52).

FIGURE 2— The acceleration distance (m) across 5-minutelepdaring elite Gaelic

football match-play. Data presented as mean * SD.

Significant difference p<0.05 of acceleration dista (m) during 5-minute epochs, (6 E,,).

Significant difference was observed between epqdmnd & (a) p = .01, CI: 7, 52.3 m ES: 0.23 (0.0 -
0.45); B (b) p=.00, CI: 9.2, 51.7 m ES: 0.24 (0.01 - O;&g)c) p = .04, Cl: .1, 43.9 m ES: 0.17 (0.06
-0.39); & (d) p=.00, CI: 17.3, 58.9 m ES: 0.30 (0.07 - §.&3(e) p = .02, CI: 3.8, 46.1 m ES: 0.19
(0.04 - 0.41); 5 (g) p = .00, Cl: 19.8, 66.4 m ES: 0.33 (0.11 - 0.&6,(f) p = .00, CI: 8.9, 55.3 m ES:
0.27 (0.04 - 0.49). Significant difference was aled between epoch Fandg; (h) p = .00, CI: 7.3,
49.2 mES: 0.23 (0.01 - 0.47); B) p = .03, Cl: 2.3, 39.8 m ES: 0.17 (0.07 - 0;4% (j) p = .00, CI:
6.5, 44.0 m ES: 0.22 (0.02 - 0.46)(E) p = .01, CI: -5.5, -53.2 m ES: 0.22 (0.0248); B () p =

.00, CI: 10.1, 45.4 m ES: 0.23 (0.0 - 0.47); @n) p = .01, CI: 5.7, 41.4 m ES: 0.21 (0.04 4).4
Significant difference was observed between epadmi E (n) p = .02, Cl: 3.6, 42.9 m ES: 0.20

(0.04 - 0.43). Significant difference was obserbetiveen epochdand & (0) p = .03, Cl: 2.1, 39.3 m
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529  ES:0.20 (0.07 - 0.42);Hp) p = .02, Cl: 1.9, 48.6 m ES: 0.20 (0.06 - 0;43,(q) p = .1, Cl: 2.3, 41.6

530 mES: 0.20 (0.05 - 0.43)*

531
532 FIGURE 3 — The acceleration duration (s) acrossriita epochs during elite Gaelic

533 football match-play. Data presented as mean + SD.

534 Significant difference p<0.05 of acceleration diana (s) during 5-minute epochs (6 E,).

535 Significant difference was observed between epqdmH E (a) p = .03, CI: .6, 13.3's, ES: 0.20 (0.16
536 -0.56) ;B(b)p=.04,Cl: .1, 125s, ES: 0.20 (0.18 - 0.38)(c) p = .03, Cl: .5, 13.0 s, ES: 0.20 (
537  0.17-0.21); &(d) p = .04, CI: .02, 13.7 s, ES: 0.20 (0.17 - 9. B, (e) p.= .00, CI: 2.3, 15.9 s, ES:
538 0.26 (0.10 - 0.63). Significant difference was olbed between epochBnd E (f) p = .04, CI: .02,
539 13.7 s, ES: 0.07 (0.3 - 0.45). Significant diffexenwas observed between epoghdad E (g) p = .03,
540 ClI:.54,13.0 s, ES: 0.20 (0.18 - 0.58)(E) p = .01, Cl: 1.7,13.2 s, ES: 0.23 (0.15 - D.&l, (i) p =

541 .01, Cl: 1.5,14.1 s, ES: 0.23 (0.15 - 0.61):@® p =00, ClI: -2.1,-14.1 s, ES: 0.26 (0.1264).

542

543 FIGURE 4- The maximum accéleration (Kmf) across 5-minute epochs during

544  elite Gaelic football match-play. Data presentedhaan * SD.

545 Significant difference p<0.05 of Maximum accelevatikmh™) during 5-minute epochs (fo E.,).
546 Significant difference was observed between epadin & (a) p = .03, Cl: .7, 1.6 kim*, ES: 0.17
547  (0.8-1.1); E(b)p=.00, Cl: 0.6, 2.1 kim*, ES: 0.28 (0.7 - 1.2)

548 ;Ey(c)p=.05,Cl:.02, 1.8 kim*, ES: 0.18 (0.8 - 1.1);465(d) p = .02, Cl: .1, 1.7 kim*, ES: 0.19 (0.8
549  -1.1);Es(e)p=.02, Cl: .1, -1.8 k%, ES: 0.19 (0.07 - 1.1);:&(f) p = .00, Cl: .4, 2.2 krh}, ES:
550 0.27 (0.7 - 1:2). Significant difference was obserbetween epochyand E (g) p = .00, CI: .4, 1.8
551 kmh, ES: 0.24 (0.7 - 1.2). Significant difference vedserved between epoch &nd g (h) p = .01,
552  ClI:.2, 1.6 knh?, ES: 0.22 (0.8 - 1.2). Significant difference wabserved between epoch &hd E (i)
553 p=.05, Cl: .03, 1.6 kii*, ES: 0.20 (0.7 - 1.2). Significant difference vediserved between epochuE
554 andE () p=.03,Cl:.9, 1.7 krih*, ES: 0.22 (0.7 - 1.2); E4 (k) p = .00, Cl: 0. kmh™, ES: 0.26
555 (0.7-1.2);E(l) p=.05, Cl: .1, 1.5 kin™, ES: 0.18 (0.8 - 1.1);gm) p = .05, CI: .1, 1.7 kini*, ES:
556 0.18(0.8-1.2).

557
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FIGURE 5- The acceleration distance (m) across PEAK 5-reiepbchs during
elite Gaelic football match-play. Data presentedhaan * SD.

Mean percentage change from #5 at PRE, PEAK, 5posTand 1¢posTfor Acceleration distance
(m). Significant difference p<0.05 was observedifi@BEAK and PRE (a)p = .00, Cl: 165, 193 m,
ES: 1.75 (1.45 - 2.0);OST (b)p = .00, CI: 137, 162 m, ES: 1.4 (1.45 - 2.0p&%T (c)p = .00, CI:
117,160 m, ES: 1.25 (1.45 - 2.0). Significantlifetience p<0.05 from x 45 and PEAK (d) p = .00,

Cl: 129, 186 m, ES: 1.38 (1.1 - 1.65). Significgrtifferent p<0.05 from prREand POST (€) p =

.02, CI: 4, 56 m, ES: .30 (.04 - .53).
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