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ABSTRACT

Malone, S, Solan, B, and Collins, K. Title: The running
performance profile of elite Gaelic football match-play. J
Strength Cond Res 31(1): 30-36, 2017-The current study
examined (a) the match running performance of Gaelic football
and (b) the decrement in match running performance with
respect to position. Global positioning satellite system technol-
ogies (4-Hz; VX Sport) were used with 3 elite intercounty
teams across 3 full seasons with 250 full game data sets
collected. Game movements were classified according to
game actions and distance covered across speed zone thresh-
olds (total distance [TD], high-speed running distance [HSRD;
=17 km-h~], sprint distance [SD; =22 km-h~']; accelera-
tions [n]; peak speed [km-h~1]). The influence of running per-
formance in each quarter on the subsequent quarter was
analyzed across all positional roles. The mean (+SD) TD and
HSRD covered during the game were 8,889 = 1,448 m and
1,596 * 594 m, respectively. Results show a temporal profile
for TD with reductions in the second (—4.1%), third (—5.9%)
and fourth (—3.8%) quarters, respectively. There was a signifi-
cant reduction in HSRD in the second (—8.8%), third
(—15.9%), and fourth (—19.8%) quarters when compared to
the first quarter (p < 0.001). Positional differences were
observed for distance-based measures with the middle 3 posi-
tions (half-back, midfield, and half-forward) completing the
highest running performances. These positions also showed
increased decrements in TD and HSRD and SD across quar-
ters. The current data indicate a reduction in exercise intensity
over the duration of elite Gaelic football match-play. It is
unclear if this reduction is because of fatigue, pacing, contex-
tual factors, or nutritional strategies employed by players.

KEey WORDS match analysis, high-speed running, team sport,
intermittent exercise
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INTRODUCTION

aelic football is one of the national sports of Ire-

land. Elite-level games are often played in front

of attendances of 80,000 people and television

pictures are broadcast around the world (23).
The game is played with 2 teams of 15 players with the
primary objective of both teams to outscore one another
across the 70-minute period of competitive play (2). The
game is best described as an invasion field sport with
repeated high intensity actions that are unstable and sto-
chastic in nature (7). Few attempts have been made to
describe the running performance of elite-level Gaelic foot-
ball players (7,14). As a consequence of the limited work
undertaken, the running performance of elite-level players
has been appraised based on sports that appear to have
a similar running profile, e.g., soccer. With the pitch dimen-
sions of Gaelic football being 33% larger than soccer, the
transfer of these demands to Gaelic football may fail to fully
appreciate the true running performance of competitive
match-play (23).

Keane et al. (14) examined match demands across 4
championship and 4 national league games using video-
based time-motion analysis and identified the mean dis-
tance covered was 8,594 * 1,056 m. The majority of the
distance (66%) was accounted for by low intensity activ-
ities, such as walking and jogging. Conversely, high-speed
activity (striding and sprinting) accounted for 12.4% and
3.7% of distance covered, respectively. Interestingly, no
decrement in running performance was evident between
the first and second halves. Furthermore, positional pro-
files were identified for 3 positional lines with nonsignif-
icant differences observed for defenders (8,523 * 1,175
m), midfielders (9,131 * 977 m), and forwards (8,490 *
673 m). More recently, McErlean et al. (18) performed
audio-based time-motion analysis across 40 elite match-
play profiles. The investigation found that the mean time
spent completing high intensity activities ranged from
4.1 seconds for forwards to 6.8 seconds for midfielders.
The study also reported that 15.9% of the game was com-
pleted at high speed. This ranged from 10.7% for forwards
to 22.1% for midfielders. Work-to-rest ratios were lowest
for midfielders (1:3.6 = 0.6) and highest for forwards
(1:13.0 £ 6.6). Similar to previous findings, there was
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no decrement observed for running performance across
halves of play. Additionally, O’Donoghue and King (20)
analyzed the activity profile university footballers. They
reported longer mean high intensity activity durations
(5.7 seconds vs. 3.2 seconds) and shorter recovery periods
compared with premier league soccer games, with 51% of
recovery between bouts less than 20 seconds. Further-
more, 8% of these recovery periods were reported to last
=90 seconds. Similar to previous investigations (14,18),
positional differences were communicated, with central
players performing a 50% greater number of bursts. Inter-
estingly, central players were reported to have shorter
recovery periods than any of the other positional groups.
These central players were also reported to spend more
time of match-play performing high intensity activities
when compared with other positional groups.

Many of the previous studies within Gaelic football have
been conducted using manual, vision-based notation anal-
ysis to determine activity profiles. This methodology of
analysis has previously been reported to be labor intensive
and outdated (9). The advancement in technology now
allows for game movements and running performance to
be investigated through the use of global positioning sat-
ellite systems (GPS). These systems have been validated
for use within intermittent field sports like Gaelic football
(5,10,13,16). Therefore, with the information provided in
previous investigations within Gaelic football being
focused on 3 specific positions (defenders, midfielders, for-
wards), there is a need to update these positional profiles to
account for the 5 specific positional lines of Gaelic football
(full-back, half-back, midfield, half-forward, and full-
forward). Specific information pertaining to these posi-
tional lines may provide more practical relevance to
current practitioners with regard to drill construction
within the Gaelic football training process. Unfortunately,
there is currently limited contemporary information
describing the match running performance of elite Gaelic
football match-play with respect to position. Therefore,
the aims of the current study were to (a) describe the
match running performance of elite Gaelic football players
using GPS technology and (b) examine the decrement of
running performance during elite match-play competition
with respect to position. It was hypothesized that high-
speed running performance would decrease across quarters
of match-play, with the middle 3 positions experiencing
the highest decrement in running performance across
quarters of match-play.

MEeTHODS

Experimental Approach to Problem

The current observational study was designed to examine
match-play running performance of elite Gaelic football
players across quarters using portable GPS technology.
Fifty intercounty elite Gaelic football players (z = 50)
playing in division 1 and division 2 were analyzed across

3 full-competition seasons (February 2010-September
2013) resulting in 250 individual samples being collected
(7 = 250). All players were competing at national league
(NFL) and All-Ireland championship level. Game data
were only included if a full match (70 minutes) was com-
pleted. Data were classified according to position (full-
back, half-back, midfield, half-forward, and full-forward).
All competitive matches took place between 1400 and
2000 hours. Temperatures during match-play ranged from
10 to 22° C. The GPS was used to determine specific
running performance variables during elite Gaelic football
match-play. All players were advised to maintain their
normal diet, with special emphasis being placed on the
intake of fluids and carbohydrates.

Subjects

Fifty elite male Gaelic footballers with a mean (+S8D) age
(26 * 4 years), height (183 = 7 cm), weight (79 * 7 kg),
and years on squad (5 * 3 years), respectively, volun-
teered to participate in the study. Players were selected
as they were members of the county’s squad that season
and therefore were deemed the best players in the county
at the time of data collection. After ethical approval, par-
ticipants attended an information evening where they
were briefed about the purpose, benefits, and procedures
of the study. Written informed consent and medical dec-
laration were obtained from participants in line with the
procedures set by the local institutions research ethics
committee.

Experimental Procedures

Participants wore an individual GPS unit (Issue: 330a,
Firmware: 4.01.1.0; VX Sport, Lower Hutt, New Zealand)
sampling at 4-Hz in a total of 30 games. The GPS unit
(mass: 76 g; 48 mm X 20 mm X 87 mm) was encased
within a protective harness between the player’s shoulder
blades in the upper thoracic-spine region. The device was
activated and satellite lock established for a minimum of
15 minutes before the commencement of each match (15).
The validity and reliability of this device has previously
been communicated (5,16). Specifically, Malone et al. (16)
report the VX Sport GPS to be reliable during intermittent
exercise. Test-retest (7 days apart) reliability was reported
for total distance covered (m), maximum speed (km-h™1),
and average speed (km-h™1). Systematic differences were
examined using a paired 7 test on the test-retest data and
revealed no significant differences for the total distance
covered (300.5 = 3.3; 303.6 = 5.6 m), maximum speed
(239 = 19; 241 = 1.3 km-h™!), and average speed
(10.2 = 1.0; 10.2 = 0.9 km-h™1). The typical error (TE *
95% confidence interval [CI]) was 0.84 = 0.3 for total dis-
tance covered, 0.75 = 0.26 for maximum speed, and 0.55 =
0.19 for average speed, respectively. The coefficient of var-
iation (CV% = 95% CI) was 1.0 = 0.4 for the total distance
covered, 4.2 * 1.5 for maximum speed, and 4.4 *= 1.5 for
average speed, respectively.
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TasLe 1. Selected running performance variables with respect to quarter and position.*

Distance and action variables Full-back (n = 50) Half-back (n = 50)

Midfield (n = 50)

Half-forward (n = 50)

Full-forward (n = 50)

Total distance (m)

Q1 1,998 (1,698-2,314)7 2,344 (2044-2,614)1 2,599 (2,268-2,930)11§| 2,369 (2,118-2,620)11 1,984 (1,654-2,314)

Q2 1,958 (1,657-2,301) 2,203 (1,984-2,498)+1 2,417 (2,096-2,738)11§| 2,274 (2,033-2,515)11 1,944 (1,623-2,265)

Q3 1,878 (1,578-2,302) 2,015 (1,978-2,294)71 2,209 (1,895-2,523)71§|| 2,132 (1,896-2,368) 884 (1,583-2,185)

Q4 1,838 (1,5638-1,938)1 1,898 (1,871-2,187)71 2,053 (1,749-2,357)71§|| 2,037 (1,830-2,238)11 1,864 (1,577-2,151)
High-speed running distance (m)

Q1 346 (219-473)+ 463 (330-596)t1 554 (427-678)1§|| 513 (354-672)118§ 332 (221-453)

Q2 342 (218-468)F 447 (325-569)f1 508 (384-632)1§|| 487 (344-664)718§ 327 (206-448)

Q3 332 (212-452)7 420 (318-522)7% 487 (372-602)71§]| 467 (339-654)118 320 (200-440)

Q4 327 (208-446)7 392 (290-494)7t 440 (338-542)71§]| 450 (329-632)7118§ 314 (193-435)
Sprint distance (m)

Q1 98 (77-134)F 137 (89-181)f1 154 (97-251)11§|| 140 (90-185)f1t 93 (68-118)

Q2 96 (75-130)F 130 (86-179)11 145 (95-194)11§|| 137 (94-182)118§ 90 (66-115)

Qs 95 (72-127)+ 124 (75-173)11 135 (93-184)71§|| 130 (90-165)118§ 88 (65-114)

Q4 94 (70-124)7 97 (73-120)7 98 (61-121)71§|| 97 (63-120)11 87 (63-111)
Accelerations (n)

Q1 41 (30-56) 58 (38-78)+1 68 (33—-103)11§|| 57 (87-87)t1 41 (30-56)

Q2 40 (28-50) 52 (33-71)t1 59 (29-89)11 52 (32-82)t1 40 (28-50)

Q3 37 (27-49) 49 (35-63)+1 55 (27-84)71§|| 47 (20-64)11§ 37 (27-49)

Q4 35 (22-48) 45 (32-58)+1 45 (26-64)71 46 (30-62)t1 35 (22-48)
Sprints (n)

Q1 12 (4-20) 14 (7-21)1t 18 (10-26)71§|| 15 (9-21)7t 11 (5-16)

Q2 9 (6-13) 13 (6-20)71 15 (9-21)71 13 (10-16)71 9 (5-13)

Q3 8 (4-12) 11 (6-16)+1 13 (9-17)11 11 (8-15)+1 8 (4-12)

Q4 6 (2-10) 10 (7-13)7t 10 (7-13)71 9 (4-13)7t 7 (3-11)
Peak velocity (km-h~1)

Q1 31.1 (28.9-31.4) 30.1 (28.8-31.4) 30.1 (28.7-31.4) 30.1 (28.7-31.4) 31.1 (28.9-31.4)

Q2 30.5 (29.3-31.8) 29.5 (28.2-30.7) 31.5 (29.5-32.4) 30.5 (28.7-30.4) 30.5 (29.4-31.8)

Q3 30.3 (29.4-31.5) 31.3 (30.0-32.6) 30.3 (28.7-31.4) 30.3 (28.2-30.4) 30.3 (29.3-31.3)

Q4 30.0 (29.4-31.6) 30.0 (29.6-31.3) 30.0 (29.1-31.1) 30.0 (28.5-30.4) 30.0 (29.1-31.6)

*Data communicated as mean (95% CI). High-speed running distance (=17 km-h~"); sprint distance (=22 km-h~").

+Significantly different from full-forwards (p < 0.001).

1Significantly different from full-backs (p < 0.001).
§Significantly different from half-backs (p < 0.001).
|Significantly different from half-forwards (p < 0.001).
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Figure 1. The change in high-speed running distance (m; =17 km-h~") across quarters of play during elite Gaelic football match-play (n = 250). Data reported

as mean + 95% Cl. **Significantly different from first quarter (all p < 0.001).

After each match, GPS data were downloaded using
proprietary software (VX Sport). Each file was trimmed so
that only data recorded when the player as on the field was
included for further analysis. The proprietary software
provided instantaneous raw velocity data at 0.25-second
intervals, which was then exported and placed into a cus-
tomized Microsoft Excel spreadsheet (Microsoft, Redmond,
WA, USA). The spreadsheet allowed analysis of distance
covered (m) in the following categories: total distance (TD),
high-speed running distance (HSRD; =17 km-h~1), sprint
distance (SD; =22 km-h™1), accelerations (n), and peak

700 - abde

600

500

400

(m)

300

200

100

Full-Back (n = 50) Half-Back (n = 50)

M Quarter 1

Midfield (n = 50)

Quarter 2 W Quarter 3

speed (km-h™1). An acceleration effort was classified once
a participant changed speed by 2 km-h~! within 1 second of
the given movement. The change was triggered over
a minimum time of 2 seconds (to demarcate a lunge from
a sprint). The acceleration stopped when the player decel-
erated to <75% of maximum speed reached in the preceding
acceleration effort (7,17).

Statistical Analyses
The assumptions of normality were verified before para-
metric statistical analysis. All data are presented as means,

Half-Forward (n =50) Full-Forward (n = 50)

W Quarter 4

Figure 2. The changes in high-speed running distance (m; =17 km-h~") with respect to position across quarters of play. Data reported as mean = 95% CI.
Significantly different from (a) full-backs, (b) half-backs, (c) midfielders, (d) half-forwards, (e) full-forwards (all p < 0.001).
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standard deviations, and 95% confidence intervals (95% CI).
A multivariate analysis of variance (MANOVA) was used to
compare differences in running performance variables
between positional groups (5) and quarter (3). The level of
statistical significance was set at an accepted level of p =
0.05. When significant main effects were observed, Scheffe’s
post hoc test was applied. Standardized effect sizes (ES)
were calculated with <0.2, 0.21-0.6, 0.61-1.20, 1.21-2.00
and 2.01-4.0 representing trivial, small, moderate, large and
very large differences, respectively (12). All statistical analy-
ses were performed using SPSS for Windows (version 22;

SPSS Inc., Chicago, IL, USA).

REsuLTS

Selected running performance variables are shown in
Table 1. The mean TD and HSRD covered during the game
were 8,889 * 1,448 and 1,596 + 594 m, respectively. Players
completed 181 = 39 accelerations in addition to completing
445 = 69 m of SD across 43 * 15 sprints actions during
competitive play with the peak speed achieved being
30.3 = 12 km-h~ L A significant main effect for quarter of
play (F= 7.36, p < 0.001) was observed. Post hoc analyses
revealed that there were significant reductions in TD in the
second (ES = 0.35), third (ES = 0.45), and fourth (ES = 0.39)
quarters when compared to the first quarter (» = 0.001). Sim-
ilar trends were shown for a decrement in HSRD during the
second (ES = 0.45), third (ES = 0.78), and fourth (ES = 1.23)
quarters of play when compared to the first quarter (p =
0.005). Additionally, D was significantly reduced across
all quarters (ES: 0.85; 1.23; 1.45) when compared to the
first quarter (p = 0.002). Finally, decrements in the number
of accelerations completed were seen for the second (ES =
0.55), third (ES = 0.88), and fourth (ES = 1.53) quarters of
play when compared to the first quarter. Figure 1 shows
the temporal changes in HSRD across quarters during
match-play.

A significant effect for position (F= 521, p < 0.001) with
regard to decrement in running performance revealed that
midfielders had a greater TD decrement when compared to
all other positions (ES = 0.35-0.89). Half-backs experienced
significantly (» = 0.002) higher decrement in TD when com-
pared to full-forwards (ES = 1.35) and full-backs (ES = 1.16).
Similar effects for position (F'=8.81, p < 0.001) revealed that
midfielders had a greater HSRD decrement when compared
to all other positions (ES = 0.82-2.39). Half-forwards expe-
rienced higher decrement in HSRD when compared to full-
forwards (ES = 1.35) and full-backs (ES = 1.16) only. Figure
2 shows the decrement in HSRD with respect to position.
Significant main effects for position on SD decrements were
revealed (F= 6.11, p < 0.001), with half-backs and midfield-
ers having higher D decrement when compared to other
positions (ES = 0.92-2.19). Post hoc analyses identified that
midfielders had a greater acceleration decrements when
compared to all other positions (ES = 0.42-1.39). Half-
forwards experienced higher decrements in accelerations

34 Jotirnal of Strength and Conditioning Research

when compared to full-forwards (ES = 0.85) and full-backs
(ES = 1.16) only. Interestingly, no main effects were
observed for playing position for peak speed between
quarters of match-play.

DiscussioN

The current study is the first to describe the within-match
variation of running performance in elite-level Gaelic
football. Results show that the running performance of
Gaelic football players changes as the match progresses
(Table 1). Specifically, there were reductions in TD com-
pleted after the first quarter of match-play, with additional
decrements seen across all quarters of match-play (—3.8 to
—5.9%). Furthermore, significant decrements were observed
for HSRD across the quarters of match-play for all positions
(—8.8 to —19.8%). Interestingly, there was a noted reduction
in the number of accelerations completed, but no change in
peak speeds achieved by players. Finally, the study has iden-
tified a specific running profile for elite Gaelic football
match-play.

The current analysis revealed that midfielders followed by
half-forwards and half-backs covered the greatest distance
across all speed determined thresholds during match-play.
Further positional comparisons showed that these 3 posi-
tional groups experienced the highest decrements in running
performance across the quarters of match-play (Table 1).
The differences in running performance across positions
may be explained by the specific tactical roles of each play-
ing position, which can allow for greater a freedom to com-
plete higher distances and consequently accrue higher
decrements in running performance during competitive
match-play. Overall, the results show that higher running
performance during the early periods of competition may
influence subsequent running performance toward the end
of competitive match-play.

The running performance of players highlighted in this
study is similar to previous investigations (7,14), with results
reported showing similar distances being covered during
match-play. However, we are the first to report significant
running performance decrements across all quarters of
match-play, which is in contrast previous investigations con-
ducted in Gaelic football (15,20). Additionally, significant
positional differences in all running variables were observed
during match-play. Unfortunately, previous observations
have used visual and audio time-motion-based analysis to
estimate the activity profile of players and therefore caution
must be taken in comparing the result because of several
limitations including validity and reliability of the data entry
procedure (14,20). Additionally, the age profile of previous
data also questions the relevance of previous findings to
coaches within the confines of the modern game. Teams
are now employing more sophisticated tactics, which have
been shown to impact running performance variables in
other team sports (21). Furthermore, year to year changes
in overall and positional physical performance have been
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reported in Australian Rules football (27) and soccer
(1,3,4,6). The data reported in the current investigation must
be considered in conjunction with the teams investigated.
The current investigation sample comprised of division 1
and division 2 teams; as such the divisional ranking may
explain the increased running performance seen in relation
to previous investigations (14). It has been shown that play-
ers from less successful soccer teams complete higher activ-
ity levels than there more successful counterparts, but spend
less time in possession of that ball and are less technically
proficient (3,22). Future studies should examine if such rela-
tionships exist in elite Gaelic football.

The running performance observed in the current study
demonstrate that Gaelic football players spend less time
completing high-speed running actions as the match pro-
gresses with consistent reductions in performance observed
across quarters of play. Interestingly, similar trends were
observed for total and sprint distances across the duration of
match-play. These results are in agreement with previous
studies in Australian rules football (8,9), rugby league (24),
and soccer (4,19,22) that report running performance decre-
ments across quarters of play. It is unclear if the decrement in
performance is related to fatigue. It has previously been sug-
gested that game players may alter their running perfor-
mance profile during intermittent activity on the basis of
prematch contexts, fitness levels, match importance and
physiological alterations during play, which may explain
the within match variation observed for elite-level match-
play (11). Additionally, previous investigations of injury oc-
currences in elite Gaelic football (26) have highlighted an
increase in the likelihood of injury as the game progresses;
interestingly, this investigation showed 56.9% (95% CI, 46.1-
67.1) of injuries were experienced in the second half as
opposed to 39.7% (95% CI, 29.8-50.5) in the first half. In
addition, the fourth quarter of the game had the most inju-
ries (29.3%, 95% CI, 19.2-42), whether the occurrence levels
can be related to the decrement in performance is yet to be
fully understood and merits future investigation.

The current investigation has highlighted between posi-
tion differences in running performance decrement (TD,
HSRD, SD, and accelerations) across quarters of match-play.
The present results demonstrate that the middle 3 positions
(half-back, midfield, and half-forward) complete higher
volumes of running in all quarters of match-play. Specifically,
midfielders covered greater TD compared with other play-
ing positions also HSRD was greater for midfielders and
half-forwards and half-backs in comparison with full-
forwards and full-backs. The current results are comparable
to those that have been reported previously during Austra-
lian rules football competition play where a temporal change
in TD, HSRD, and SD was observed (8,9). Results indicate
that both HSRD and SD are reduced significantly in the
second, third, and fourth quarters of match-play. The decre-
ment in running performance was position specific with the
middle 3 positional roles exhibiting the highest decrement

across high-speed running performance variables. Midfield
players (20%) experienced the highest decrement in high-
speed running performance across quarters of play followed
by half-back (15.3%) and half-forward lines (12.2%). A non-
significant decrement was observed for both full-back (5.6%)
and full-forward lines (5.5%). Similar trends were observed
for sprint running performance decrements with greater dec-
rements for midfielders and half-forwards and half-backs in
comparison with full-forwards and full-backs. A reduction in
running performance has been previously reported during
elite-level Australian football matches (8,9) and attributed
to a reduction in glycogen stores (25). These findings may
suggest a need for position-specific nutritional resupplemen-
tation strategies during match-play and at half time. The
current findings are similar to those observed in Australian
rules football (9) and soccer (19,22). The reported decrement
could potentially be explained by several factors such as
tactical systems, positional roles, opposition played, or fit-
ness levels (21). Regardless of the above, the results have
practical implications for coaches deciding when to make
player interchanges and which player to interchange during
match-play.

With technical, tactical and physical activity profiles
during match-play being inextricably linked in the football
codes (1,18,22,24), a limitation of the current study is that
technical skill efficiency and the tactical approach of the
teams analyzed could not be controlled for. Future studies
should examine the complex relationships between these
factors, so that the relationships of running performance to
overall Gaelic football performance are better understood.
With previous investigations reporting that running perfor-
mance in team sports is increasing annually (6,27), there is
a need for practitioners to fully understand how the running
performance of Gaelic football players is developing and
changing year on year. Therefore, we recommend that the
yearly change in running performance be reported for elite
Gaelic football players.

PRrACTICAL APPLICATIONS

To provide relevant data on match-play, the current study
examined the match running performance of elite Gaelic
football players. The present study shows that higher
exercise intensities during the early periods of competition
in Gaelic football may influence the decrements in running
performance toward the end of match-play. The results
show that the first quarter of match-play is the most intense,
and that in subsequent quarters, there is a reduction in TD,
HSRD, SD, and accelerations. The reductions seen in
running-based measures appear to be position specific with
midfielders followed by half-backs and half-forwards expe-
riencing the highest decrements in running measures when
compared to other positions. This highlights the need for
specific nutritional interventions related to positional role to
be employed within match-play and at half time to best
counteract these decreases in running performance. With
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training specificity an important consideration for coaches to
stimulate training adaptations to improve match-play per-
formance, the study has shown that each position has
a distinct running profile that needs to be considered in
preparing teams for competition. Coaches and applied
practitioners should consider the positional running profiles
of players when developing training drills to better optimize
training outcomes for match-play performance.
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