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The Work-Rate of Elite Under 21 Hurling Match-Play 1

Abstract

The aims of the current study were to examine thgsigal and physiological
demands of elite under-21 male hurling match-playoss halves of play and between
positions. Global positioning systems (10-Hz) amdrh rate (HR) monitors were used to
collect data from 95 players during 10 games. Tdtslance (TD)relative speed high-
speed running (HSR), sprint distant&al sprints andmean length of sprintwas 6688 +
942 m, 112 + 16 m-mih 661 + 203 m, 274 + 111 M8 + 8and 16 + 5 m respectively.
Players’ mean HR (HRyean) and peak HR (HR,ea) Was 165 + 9 b-miit and 190 7
b-min™ respectively.Decrements in TD (p < 0.05, ES = 0.81), HSR (p.G50ES = 0.69),
and HRnean (p < 0.05, ES = 0.80) were found between halvesl-tfacks covered
significantly less TD than half-backs (p < 0.05, £S1.24), midfielders (p < 0.05, ES = -
1.39), and half-forwards (p < 0.05, ES = -1.85)lftfiawards covered a greater TD than full-
forwards (p < 0.05, ES = 0.94), greater HSR thdlAbfacks (p < 0.05, ES = 1.13), and sprint
distance than half-backs (p < 0.05, ES = 1.41)wBeh-half decreases were evident in TD,
HSR and HRanWith no significant positional differences obseatva TD, HSR, number of
sprints, length of sprint, HRZk and HR.ean between half-backs, midfielders and half-
forwards. The current findings provide data thaadatwes should consider to customize

training program design for under-21 hurlers.

Keywords: Team Sport; Match Analysis; Performanbtgtch-Play Demands High-Speed

Running; Sprint Distance
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The Work-Rate of Elite Under 21 Hurling Match-Play 2

INTRODUCTION

Hurling is an Irish stick and ball invasion gameisla physically demanding dynamic
game with periods of high-intensity efforts simitarother team sports (6). The game is 60
minutes (30 minutes per half) in duration and msypt on a pitch (140 m x 90 m) which is
40% larger compared to a soccer pitch (110 m x y@ma contested by two teams of 15
players (1 goalkeeper and 14 outfield players)yét tactical and technical roles differ
between the five distinctive positions (full badhkalf back, midfield, half forward, full
forward) (6). The aim of the game is to outscore dpposing team by striking the ball
through their goalpost (similar to rugby). Threent® (goal) and one point-are awarded once
the ball successfully crosses the goal line undher @aver the crossbar respectively (23).
Counties compete for a Provincial and All-IrelamiteeChampionship at adult (senior), under
21 (U21) and under 18 (minor) levels (23). Resednel describes the work-rate match-play
performances of hurling has lagged behind Gaelatbi@l and other invasion team sports

(5,6).

Global Positioning System (GPS) monitoring and lBhhology have been used to
track the players’ training loads and physical dedsaduring matches (5,6,12). The work-
rate of hurlers is relatively high and comparabléhwther team sports (6). It was recently
reported that elite senior hurling players coveréd7 + 1219 m, 109 + 17 m-min1134 +
358 m ¢ 17 kmh™) for total distance (TD)relative speed (m-miftf), and high-speed
running (HSR) distance, respectively (6). The sauthors also showed that the lowest
distance covered was observed in the top two speees (815 + 274 m at 17-21.9 kh
and 319 + 129 m at 22 kmh). Recording players’ HR during match-play has jmesly
been used to describe the intensity of team s@ariThe recorded peak HR (lBR) during a

competitive senior hurling match was on average #%! beatper minute (b-mit) (5).
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The Work-Rate of Elite Under 21 Hurling Match-Play 3

Players’ HR ranged between 100 — 197 b-huaring the game and they displayed a mean
HR (HRmnean of 83% of HReax Knowledge of the match-play demands can provabelkes
with valuable information about the intensity ofngoetition. Therefore, specific training
practices can be undertaken as well as allowingaftequate dietary requirements to be

provided (7).

Comparing metrics between first and second halaesptesent temporal changes in
performance. It was previously shown that such icsettecrease as the match progresses in
senior hurling and elite Gaelic football (6,14,23enior elite Gaelic footballers performed
significantly less HSR and sprint distance in teeasid half compared to the first (16). In
addition, youth Gaelic footballers completed a low® and HSR in the second half. A
decrease in HR.anwas found between first (163 + 14 b-jirand second (160 + 15 b-ritin
halves during a competitive senior hurling match {® date, hurling running performances
are presented per quarter of match-play (6). Thipeance of HSR was significantly lower
in the second quarter compared to the first anddbgh quarter was lower than the third.
The limited duration of half-time (15 minutes) wasggested to be insufficient to repeat
high-speed running (6). In addition, the oppositimatch outcome and the playing position

in Gaelic football had a significant effect on TBdaHSR performed in a game (17).

The outfield playing positions in hurling consististwo defensive lines of three, two
midfielders and two attacking lines of three. Tl back line, which are closest to their
defensive goal are responsible for marking theffulivard line and protecting the goal (23).
The midfielders act as a link between attack arfdrae, the half back line’s role is to mark
the opposition half forward line and provide aduh@l protection for their goal (6). All

positions are free to move anywhere on the fieldh\Wlayers’ ability to strike the ball long
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The Work-Rate of Elite Under 21 Hurling Match-Play 4

distances (80-90 m), the ball can be transferratidapposite end of the field quite quickly,
and scoring is possible from the opposition hal€kbéine. Similar to other team sports,
positional differences exist within senior hurlingatches (6). Previous results showed that
senior hurling midfielders performed the highestumre of work (TD, HSR, and sprint
distance) compared to backs or forwards. Compafidgand HSR, players in the half-
forward line were the second highest performersh waisimilar profile being performed by
half backs and full forwards, and full backs undket the least (6). While it is known that
positional differences exist in the running demaatisnatch-play, no positional HR data is

currently available in hurling.

Although the recent interest in hurling, no reskahas described the match-play
running and HR values of under-age elite hurliraygfs. Indeed, under-age (minor and U21)
elite squads compete for their own championshipsy Bire also seen as a stepping stone to
be selected and perform at elite senior level.gasing the knowledge of the match-play
performances will assist coaches in- identifying thevement requirements necessary to
perform at the desired level. Given the limited chaplay knowledge available in hurling,
the running performances of under-age hurling Haeen interpreted from senior matches
and even from other field games (6). Although theaton of U21 matches is ten minutes
shorter, the pitch size, number of players per taach playing rules are similar to that of
senior hurling. It would be useful for coaches tmW if these physical and physiological
demands arsufficient to prepare players for U21 competition and wh#feténces if any
exist between U21 and senior level. Thereforeathes of the current study were to examine
the physical and physiological demands of elite W#dle hurling match-play across halves
of play and between positions. It was hypothesi#eat the physical and physiological

demands would decrease between halves and woyldditeon specific.
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The Work-Rate of Elite Under 21 Hurling Match-Play 5

METHODS

Experimental Approach to the Problem

The current observational study was designed tomawa the physical and
physiological demands of elite male U21 hurling chaplay across halves of play and
between positions. All players in the current stuebre competing at the highest level for
their age group (Provincial and All-Ireland U21 @Gi@onship) and were selected as they
were members of the county’s squad that seasor7)20hta were only included if a full
match (60-minutes) was completed. The players wkssified according to their playing
position during each match (i.e. full backs [n=28|f backs [n=21], midfielders [n=13], half
forwards [n=19] and full forwards [n=20]) (6). Adlames (n = 10) took place between 14.00
and 21.00 hours, and temperatures ranged from 2Z4%6€. GPS was used to determine
specific running performance variables, and HR noosiwere used to collect HR during
match-play. The players were requested to abstam strenuous physical activity in the 24

hours before competitive matches and to repofieagame fully hydrated.

Subjects

Ninety-five elite male U21 hurlers with a mean (B)Sage, height, body mass and
predicted VQnax of 20.8 £ 0.9 years, 181.4 + 6.40 cm, 77.4 + X86and 66.08 + 3.83
mlkg™® min' respectively, volunteered to participate in thedgt After ethical approval, the
subjects were informed of the purpose, procedunéspatential risks involved. They were
also informed that they were free to withdraw frime study at any time. Written informed
consent and medical declaration were obtained ftbhe participants in line with the
procedures set by the local institution’s reseaethics committee. The local Ethics
Committee approved all procedures, and the studg wenducted according to the

Declaration of Helsinki (1975) for studies involgihuman subjects.
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The Work-Rate of Elite Under 21 Hurling Match-Play 6

Procedures

Height and body mass without footwear and minimathing using a stadiometer
(Seca 217, Seca Ltd., Hamburg, Germany) and SedghiNlg Scales (Seca Ltd., Hamburg,
Germany) were recorded during the familiarizatiessson. The running performances were
recorded using 10Hz GPS units and 100Hz triaxi@el@cometer (STATSports, Viper,
Northern Ireland: Firmware 2.28) (2-5). The GPS dimensions 86 mm x 33 mm x 14
mm, mass 50 g) was placed within a pouch betweenptayer’'s shoulder blades (upper
thoracic-spine) in a sports vest and worn under dlaging jersey. GPS activation and
satellite lock were established 15 minutes befoaenwup commencement (11). The number
of satellites was 19 £ 7, and the horizontal diatof precision was 1 £ 1 across all games.
Beat-by-beat HR was continuously collected usindRatransmitter belt (Team Polar, Polar
Electro Oy, Kempele, Finland) which was worn arouhd each subject’s chest (13,18).
Monitoring HR has been shown to be a valid measfiexercise intensity in invasion games
(25). The participants were familiarized with GA® &R technology during team training

sessions before data collection.

Data collected from the GPS units included TD (mjl eelative speed(m-min™).
The intensity of each movement was categorizedhas distances covered (m) in the
following zones, passive: < 6.9 Kmt, slow: 7-11.9 kni?, medium: 12-16.9 k!, HSR:
17-21.9 km-H and sprint distance(22 km- ) (6). The total number of sprints 22 km-h
1) and the mean length of sprint was collected (512216,20). Peak HR (HE&w was taken
as the highest HR and HRn,was assumed as the mean value of HR attainedebgléyer
during the entire competitive match-play durati®B,21). Time spent in each HR zone (zone
1: < 50 b-mift; zone 2: 50-80 b-mih zone 3: 80-120 b-mih zone 4: 120-160 b- i

zone 5: > 160 b-mif) was also collected (21). GPS and HR data was Waded to a
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The Work-Rate of Elite Under 21 Hurling Match-Play 7

computer through the STATSport analysis softwarBA[BSport Viper 1.2) to be stored and
analyzed after each game. On downloading, each G#Swas labelled as the playing
position. First and second half data was identifigda time stamp and manually exported

into a Microsoft Excel spreadsheet (Microsoft, Reday USA).

Statistical Analysis

All statistical analysis was performed using SP8SWindows (Version 22, SPSS
Inc. Chicago, IL, USA). Descriptive analysis andwaptions of normality were verified
before parametric statistical analysis was used. artalysis was performed using a two-way
(position x half) mixed design (ANOVA) with a Bomfeni post hoc test. The dependent
variables across the range of analysis were, TDR H&tance, sprint distance, the total
number of sprints (n), HRak HRmean@nd time spent in each HR zone, with match periods
and playing positions as independent factors. Wdngmificant main effects were observed a
Bonferroni post hoc test was applied. Standardeféztt sizes (ES) were calculated with <
0.2,0.21-0.6,0.61 - 1.20, 1.21 - 2.00 and 2.0D and interpreted as follows; trivial, small,
moderate, large and very large differences, resmgtas recommended by Hopkins (10).
Statistical significance set at an accepted levek & 0.05. Data are presented as mean,

standard deviation (+ SD) and 95% confidence irtsr©5% CI).

RESULTS

Descriptive statistics for TDelative speed HSR, the total number of sprints, length
of sprint, sprint distance, H&w, and HR,eanare presented in Table 1. Results showed that
elite male U21 hurling players covered the grealesance in the passive zone [2743 + 282
m (95% CI 2699 — 2811)]. The distance covered awsind medium zones was 1635 + 385

m (95% CI 1573 — 1726), 1368 = 394 m (95% CIl 1313162) respectively. HSR and sprint

Copyright © National Strength and Conditioning Association
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The Work-Rate of Elite Under 21 Hurling Match-Play 8

distance accounted for 10% and 4% respectivelh®fliD covered during match-play. The

maximum velocity was 29.1 + 1.9 knith

Please insert Table 1 near here

Results comparing positions during the entire matbhbwed that full backs covered a
lower TD than half backs (p < 0.05, Mean Differefigd] -870 m, 95% CI -1588 to -153,
ES = 1.24), midfielders (p < 0.05, MD -1289 m: 98%-2112 to <465, ES = 1.39), and half
forwards (p < 0.05, MD -1305 m: 95% CI -2042 to85&S = 1.85). Half forwards covered a
greater TD than players in the full forward lineq[®.05, MD 768 m, 95% CI 15 to 1523, ES
= 0.94). Full backs covered a lowretative speedthan half backs (p < 0.05, MD -15 m-min
1 95% CI -26 to -3, ES = 1.24), midfielders (p €8.MD -21 m-mift: 95% CI -35 to -8, ES
= 1.39), and half forwards (p < 0.05, MD -22 m-ti®5% Cl -34 to -9, ES = 1.85). Half
forwards performed a greater distance at HSR taktécks (p < 0.05, MD 190 m, 95% CI
15 to 364, ES = 1.13), and a higher sprint distahar half backs (p < 0.05, MD 137 m, 95%
Cl 43 to 231, ES = 1.41). There was no differernce 0.05) between positions for the total

number of sprints, mean length of sprint, Jai and HRyean
Please insert Figure 1 near here

For the entire match, players spent 65% of the imtiee over 160 b-mihcompared
with 32% (p < 0.05) between 120-160 b-HiB% (p < 0.05) between 80-120 b-thiand no
time was spent in the lowest two zones (< 50 b’min< 0.05, 50-80 b-mih p < 0.05). No
difference was found between positions for the getiage of game time spent in each HR

zone. Figure 1 shows the percentage time speficim iR zone per half.

Please insert Table 2 near here

Copyright © National Strength and Conditioning Association
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The Work-Rate of Elite Under 21 Hurling Match-Play 9

All positions performed a lower TD in the secondf.haull forward’'s HSR, and total
sprints were the only position to significantly degse between halves (Table 2). Half backs,
half forwards and full forwards had a lower HR,in the second half compared to the first
half. In the first half, full backs covered a lowED than half backs (p < 0.05, MD -507 m,
95% CI -875 to -140, ES = 1.29), midfielders (p.€@3) MD -669 m, 95% CI -1090 to -247,
ES = 1.49) and half forwards (p < 0.05, MD -6289%% CI -1005 to -251, ES = 1.43). Full
backs covered a loweelative speedthan half backs (p < 0.05, MD -17 m-jr95% CI -29
to -5, ES = 1.29), midfielders (p < 0.05, MD -22min™, 95% CI -36 to -8, ES = 1.49) and
half forwards (p < 0.05, MD -21 m-mtn95% CI -34 to -8, ES = 1.43) in the first halheFe
was a greater HSR distance performed by half fasv@ompared to full backs in the first
half (p < 0.05, MD 102 m, 95% CI 3 to 200, ES =5).(Half forwards also completed a
higher sprint distance than half backs in the fuaf (p < 0.05, MD 67 m, 95% CI 7 to 127,
ES = 0.98). No differences were found between postfor the total number of sprints,

mean length of sprint, HRanand HReadn the first half.

Regarding differences between positions in the rsddaalf, full backs covered a
lower TD than midfielders (p < 0.05, MD -620 m, 9%%-1196 to -44, ES = 0.98) and half
forwards (p < 0.05, MD -677 m 95% CI -1193 to -1&K5 = 1.55). Full backs covered a
lower relative speedthan midfielders (p < 0.05, MD -21 m-ri1in95% CI -40 to -1, ES =
0.98) and half forwards (p < 0.05, MD -23 m-hir®5% CI -40 to -5, ES = 1.55) in the
second half. Midfielders performed a greater HS®Radlice than full backs (p < 0.05, MD 119
m: 95% CI 4 to 234, ES = 0.78), and half forwardgered a greater sprint distance than half
backs (p < 0.05, MD 70 m: 95% CI 10 to 130, ES 20). No differences were found
between positions for the total number of sprimean length of sprint, HRanand HReakin

the second half.

Copyright © National Strength and Conditioning Association
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The Work-Rate of Elite Under 21 Hurling Match-Play 10

DISCUSSION

The aims of the current study were to describe ghgsical and physiological
demands of elite male U21 hurling match-play aciwdses of play and between positions.
As hypothesized, the physical and physiological aets decreased between halves and
differences exist between positions for some butallometrics. The overall total running
performances were lower than found at elite sehioting level (6). Trivial to moderate
decreases were observed between halves fordi@tjve speed HSR, HReak and HRean
whatever the playing position. Positional differesexisted for TDrelative speed HSR,
and sprint distance, but not for the number of rdpyi HRyeak and HRiean during the full
duration of match-play. In addition, each positmerformed a lower TD in the second half
compared to the first half. To the best of the arghknowledge, the current study was the
first to examine the physical and physiologicalfiies across halves of play and positional
lines during elite male U21 hurling match-play. fdfere cross-comparison to previous

literature in hurling is challenging.

Independent of playing position, players at elitelUhurling covered a lower TD
(6688 + 942 m), and distance covered in the pag8i¥&0 + 334 m), slow (1797 = 463 m)
and medium (1576 + 589 m), HSR (815 + 274 m) amrrthspgistance (319 + 129 m) zones
compared to senior hurling. It is important to nibte difference in playing time between elite
U21 (60-minutes) and elite senior (70-minutes) lev@he ten minutes additional playing
time will almost certainly account for the grea¥ and distance at each intensity being
covered in the senior game. However, whalative speedis compared between these levels,
U21’'s covered a similar distance to seniors’ (1097 m-mirt) (6). The current results
showed that TD was greater than that reported uthy@aelic football at both under 15

(U15) (5732 £ 1047 m) and under 18 (U18) levels7éb# 737 m) (8,21). Differences in
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Gaelic football team tactics, the players’ age (Ua8d the physiological capacity between
levels may account for a higher TD being perforragdJ21 level (20). The players in the
current study covered less TD compared to U16 squagers (6600 £ 1480 m) (1) and U18
elite Australian football players (10786 = 2052 {@). The longer playing duration (soccer 2
x 40 mins; Australian football 103 + 12 mins), difénces in technical skills, and rules

between matches may have accounted for U21’'s cay&ess distance.

In addition, comparable maximum speeds (29.6 +#2h*) and sprint distance (>
22 km-hY) (319 + 129 m) (6) were performed between U21 aedior playersThe
resemblance in gaining and maintaining possessoscore, the playing rules, playing
numbers and pitch size between both levels mayustdor similarrelative speed sprint
distance and maximum speed being performed. Iniaddplayers at U21 level performed a
higher sprint distance than observed in Ul5 Gafamtball (198 + 147 m). However,
differences in the sprinting speed-zone20 km-H") classification used previously at U18
Gaelic football level made it difficult to directlpompare with the present results (8). The
total number of sprints completed at both U15 (1%)tand U18 (18 + 5) youth Gaelic
football players were similar to the current stidyindings. The mean length of sprint
performed by U21 hurlers is similar to that perfedrn elite senior and underage soccer (16
- 19 m) (1,27,29). However, there is no comparalala available for the mean length of
sprint in hurling match-play. Previously it has beund that comparable match-play
relative speedand speeds were covered in hurling small-sidedega(®2). Thus training
activities that include small-sided games wouldobéenefit to prepare hurlers for match-
play. Moreover, HRean(166 * 11 b-mil) at U15 level was also comparable with the current
study’s findings (8,21). No HRanVvalues were reported at U18 level, only as a peage of

HR maximum, making a direct comparison difficul}.(8

Copyright © National Strength and Conditioning Association
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Moderate decreases in Tglative speed HSR, HReak and HRyean Were found
between first and second halves. Similar runningop@ance decrements were observed in
elite senior hurling and senior Gaelic football yales’ (6,15,16). These between-half
decrements may be due to motivation, energeticstaactical demands, or other match-
related factors (6,26). It can be argued that &tigffects running performance, as substitutes
were found to perform more running per minute tharse who played the full duration of
matches (4,19). There was no difference in thd tatenber of sprints, length of sprint and
sprint distance found between halves. Given thellsmianber of sprints performed in the
first half, players may have recovered to repeatraparable amount in the second half. The
ability to maintain HSRX 18 knih™) has been shown to be a critical aspect of pedioma
and match outcome in soccer (19,28). Given theifsignt drop-off observed in the current
study, training activities that prepare playersustain high-speed running for the duration of

match-play may be beneficial.

Players in the full back line performed the leaBt With significant differences found
between half backs, midfielders and half forwardsrmot the full forward line. Furthermore,
the half forward line covered significantly more Tian the full forward line. Interestingly,
contrary to previous findings in elite senior hogj midfield players in the current study
performed similar TD compared with half backs adf forwards (6). The dynamic nature
of the half back, midfield and half forward posital roles may account for those positions
performing a greater TD than players in the fultlband full forward positions. During the
game, midfield, half back and half forward liney#es may retreat into their own half to gain
possession while defending and move into the ofipadhalf while attacking. In contrast, the
full forward line usually remains close to the opjpion goals to provide an option to gain

possession from clearances and to score goals. filheback line performs similar
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movements to the full forward line as their roletaismark them tightly to prevent them
gaining possession and scoring. Since half forwards half backs retreat into a defensive
position towards their own goals to regain possesg$rom puck outs, this additional
movement may account for similar distances beinge by midfielders. Senior elite
hurling players performed greater TD in each posififull backs 6548 + 786 m: half backs
8046 + 686 m: midfield 8999 + 676 m: half forwar@l7b + 845 m: full forward 6530 + 1112
m) compared with U21 players. The ten minutes afitaxhal match time in senior hurling
matches compared to U21 hurling may account foroseplayers covering more TD.
Furthermore, differences in HSR exist between lhaltks and half forwards. In the current
study, there was no difference between full bacldfield and full forward positions for
sprint distance. However an interesting findingvgéd that half forwards covered a greater
sprint distance than half backs as these posi@nasupposed to be marking each other. A
possible reason may be due to a common tacticglpg#dormed just as a puck out is being
taken. Players in the half forward line often sptmthe opposite side of the field to create
space and run to the oncoming ball to gain possessirequently, however, players in the
half back positions employ a zonal marking tactigaly and remain in place and mark the

half forward that is approaching their position.

Overall, the current players performed a lowelative speedin the second half
compared with the first half. From the current kst is unclear if match outcome, fitness
levels or team tactics influenced the decreaseeiriopnmance (6). In addition, only full
forwards performed a significantly lower HSR distarand a total number of sprints in the
second half. Previously it has been shown thatrthmrity of HSR efforts occur close to the
ball, hence a limited amount of ball possessionthe second half may account for these

decreases (23).
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Full backs covered lesslative speedthan half backs, midfielders, and half forwards
in the first half and midfielders and half forwansthe second half. Further differences in
distance covered exist at HSR velocity, where lbaitks covered less than half forwards in
the first half and less than midfielders in theosgthalf. Compared to half backs, midfielders
and half forwards, full backs attempt to stay clas¢éhe goal to decrease the opportunities to
concede goals. Conversely, half back, midfield aaff forward line positions can move
freely to gain possession and create scoring clsaistech different tactical actions could be
responsible for players in the full back line pemiing lessrelative speedand HSR distance.
Half forwards covered a greater sprint distance thalf backs in each half. As previously
suggested, the half forwards role in creating spmo@ gaining position often sees them
moving into the opposite end of the field, whilecontrast, the half back line often remains

in their defensive position to deny the space at#el to full forward line.

The results from the current study reported simi&eanin first and second halves
compared with senior elite hurling players (firsifil63 + 14 b-mifl, second half 160 + 15
b-miriY) (5). The similarity in players’ age, the commtechnical skills of striking, soloing,
tackling for possession and running to supporteiayn possession in both U21 and senior
level hurling matches may account for the compar&tiR,eanresults. Related findings were
observed in elite youth (166 + 11 b-mjnand senior Gaelic football (169 + 9 b-fMin
matches (21,24). The comparable invasion type gammaper of players, and size of pitch
may account for these similarities. Temporal deemi® were observed in HRn between
halves. Given the global running performance dea@an the second half, this may explain
players reaching a similar Hy,compared to the first half. Players in the cursgatly spent
a higher percentage of match time over 160 b'miman any other HR zone, which is

comparable to elite youth Gaelic football playei$ £ 24 %) (21).
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Differences were observed between halves in thehigge HR zones. Players spent a
longer time in the highest HR zone (> 160 b-Tiim thefirst half and a greater time in HR
zone 4 (120-160 b-miM and zone 3 (80-120 b-niinin the second half. Furthermore, no
differences in HRean and HReak Were shown between positions. Even though fulkbac
covered the least TD, they performed a similarltotanber of sprints and sprint distance
compared with other positions. Repeating sprintsr @/ variety of distances may have kept
their HR elevated. Half backs, half forwards anlll fmrwards all experienced a decrease in
HRmean between halves. Each position also performed Té3s HSR and sprint distance
between halves. This reduced volume of activity rhaye resulted in a lower HERx and

HRmeanin the second half.

The present study comes with some acknowledgedaliioms. Firstly, the current
study did not consider the level of opposition ataom outcome. These may have influenced
the match running and HR values. Secondly; no nmeastithe number of times the ball
entered each half was included. It has been preliahown that HSR occurs close to the
hurling ball (23). Including the number of timeketball entered each half within the study
may help explain the differences in running and kiues between positions. Further
analysis of the work-rate demands which includeskrations, decelerations and metabolic
power profiles of U21 hurling players need to beestigated. Finally, U21 championship
games can often take place three days followirtg sénior games, players who play in both
games may still be experiencing fatigue from th@@egame, this may have influenced the

results.
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PRACTICAL APPLICATIONS

Trainers and conditioners involved in preparing URttlers should be aware of the
running and HR values completed within matcheshasrequirements are different from
seniors. Performance decrements were observed dretimadves for TDrelative speedand
HSR. Training activities need to be carefully pladrto sufficiently prepare players to be
able to repeat TDrelative speedand HSR distance for the full duration of the rhatlayers
in the full back line covered less TD compared &f backs, midfielders and half forwards.
However, they perform a similar number of sprimi®an length of sprint and sprint distance.
The commonality among the middle three positionalf(iibacks, midfielders and half
forwards) emphasizes the need for players to be &blcomplete the same running
performance. Players in all positions should comepmilar training activities that allow
them to perform the same amount of sprints. Momitpi D, relative speed HSR and sprint
distance should be undertaken to ensure playeqgaiticular positions can achieve the
necessary volume required. Furthermore, managess@tting players to play in the half
back and half forward positions should considerséhplayers who can complete similar
running performances to midfielders. The highest@atage of match time is spent above
160 b-mift, therefore monitoring HR within training is impant to ensure that the activities
being performed are intense enough to elevate Hiasito match-play. Strategies to reduce
the temporal deterioration between halves neecetombestigated. Coaches should consider
the player's running and HR match-play performant@smaximise the planning and

implementation of training activities.
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Figure 1. Mean % timet SD spent in each heart rate zone per position is shown

* Significant differencep < 0.05)between halves

Table 1: The running and HR values for the total gamet &rsl second halves. Data are

presented as mean = SD, mean difference (95% Ql¢Hect size

Cl = confidence interval. Min = minute, HR = Hegate, HR..an= Average heart rate,

HRpeak= Peak heart rate

* Significantly different(p < 0.05)from first half

Table 2: The total, first and second half running and HRgenances per position. Data are

presented as mean = SD, mean difference (95% Ql¢Hect size

Diff = Mean difference, HR = Heart rate, RR,= Average heart rate, HRx= Peak heart

rate

* Significantly different (p <0.05) from first half
& Significantly different (p <0.05) from full backs
® Significantly different (p €.05) from half backs

¢ Significantly different (p <0.05) from half forwards
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Table 1: The running and HR values for the total gamet &rgl second halves. Data are presented as mean +
SD, mean difference (95% CI) and effect size

Total 1% Half 2" Half Difference Effect
95% ClI Size
Total Distance (m) 6688 + 942 3541 +479 3147 +8615 393 (272 - 513) 0.71
Relative Speed (m- mift) 112 + 16 118 + 16 105+21* 13(9-17) 0.70
High-Speed Running (m) 661 + 203 348 £113 313811 32 (9 -55) 0.30
Number of Sprints (n) 18+8 9+5 9+4 0.7 (+6.3.6) 0.00
Length of Sprint (m) 16+5 16+7 16+6 0.5 (-2)» 0.00
Sprint Distance (m) 274 +111 142 + 68 132 + 69 -88(25) 0.15
HRmean(b- miri") 165+ 9 170+ 9 161 +12 * 9(6-12) 0.85
HRpeak (b mir*) 190 +7 189 +7 184 +13* 5(2-8) 0.48

Cl = confidence interval. HR = Heart rate, KR,= Average heart rate, HR,= Peak heart rate

* Significantly different (p < 0.05) from first half
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Table 2: The total, first and second half running and HRi@a per position. Data are presented as mean m88n difference (95% CI) and effect size

Full Backs (n = 22)

Half Backs (n = 21)

Midfidd (n = 13)

Half Forwards (n = 19)

Full Forwards (n = 20)

Total 5945 + 676 6816 + 729 7234 + 1128 7251 + 737 6482 + 889
1% Half 3142 + 442 3649 + 337 3810 + 452 3770 + 434 3474 + 432
Total Distance 2" Half 2804 + 462 * 3167 +570 * 3424 + 766 * 3481 +410 # 3008 + 666 *
(m) Diff (95% ClI) 338 (92 — 584) 482 (231 — 734) 387 (6707) 289 (25 ~ 554) 467 (209 — 724)
ES 0.75 1.03 0.61 0.68 0.83
Total 99+ 11 114 +12 121 + 19 121 + 12 108 + 15°
Relative Speed 1% Half 105 + 15 122 +11 127 + 15° 126 + 15 116 + 14
(mmin?) 2" Half 94 +15* 106 +19 * 114 + 26% 11614 # 100 £ 22 *
Diff (95% ClI) 11 (3 - 20) 16 (8 — 25) 13 (2 - 24) 0 (L -19) 16 (7 — 24)
ES 0.73 1.03 0.61 0.68 0.86
Total 537 + 177 672 +138 722 + 328 726 + 157 684 + 179
High-Speed 1% Half 284 + 104 355 + 100 351 +143 386 +%89 375 +117
RuNning _ 2" Half 253 + 100 317+81 372 +191 341 + 87 310+ 115 *
m) Diff (95% ClI) 31 (-16 — 78) 38 (-10 — 86) =21 (-8240) 45 (-5 — 95) 65 (16 — 114)
ES 0.30 0.42 0.12 0.51 0.56
Total 17 +8 16 +7 14+8 22+9 19+7
1% Half 8+5 9+4 7+4 11+5 11+5
Number of 2" Half 9+4 7+4 8+5 11+5 8+4*
Sprints Diff (95% ClI) -0.2(-2.1-1.8) 1.1 (-0.9-3.1) F0(-3.2-1.8) 0.6 (-1.5-2.7) 2.4 (0.3-4.4)
ES 0.22 0.50 0.22 0.00 0.66
Total 16 +5 14+5 18+5 16 +5 16+5
Lenath of 1% Half 16+1 1441 18 +2 15+2 16+1
s:r?r?tts (?T]) 2" Half 16+1 14+1 1742 17+1 17+1
Diff (95% ClI) -0.3(-4-3) -0.4 (-4 -3) 0.4 (-45) -1.6 (-5-2) -0.5(-4-13)
ES 0.00 0.00 0.50 1.26 1.00
Total 267 +101 207 82 262 + 137 344 + 10 292 + 95
1% Half 142 + 68 107 £55 131 + 66 174 £'80 154 +59
Sprint Distance 2" Half 125 +51 100 + 52 131 +98 170 + 64 139+ 70
(m) Diff (95% ClI) 16 (-18 — 51) 7 (-28 — 42) 1(-446)4 3(-34-41) 15 (-21 - 51)
ES 0.28 0.13 0.00 0.06 0.23
Total 165 + 11 164 +9 166 + 8 167 +8 165 + 10
1% Half 168 + 12 170+8 169 +7 171+5 172 +9
HRmean 2" Half 163 +11 158 + 15 * 162 +10 163 + 14 * 1592 *
b-mir* Diff (95% ClI) 5(-1-12) 12 (6-18) 7 (-1-15) (B-15) 12 (6 — 18)
ES 0.43 1.00 0.81 0.76 1.23
Total 191 +7 190 + 6 190 +3 188 + 7 191+9
1% Half 191 +8 188 +8 188+6 188+6 191 +8
HRpeax 2" Half 186 + 8 186 +7 186 + 3 177 £ 24 187 +9
b-mir* Diff (95% ClI) 5(-2-11) 2 (-4-8) 3(-6-11) a-18) 4 (-2-10)
ES 0.63 0.27 0.42 0.63 0.47
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Diff = Mean difference, HR = Heart rate, RRn= Average heart rate, HRy= Peak heart rate

* Significantly different (p < 0.05) from first hfal

2 Significantly different (p < 0.05) from full backs
® Significantly different (p < 0.05) from half backs

¢ Significantly different (p < 0.05) from half forwds
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