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ABSTRACT: Trial matches are frequently used for team preparation in rugby league competitions, making it
essential to understand the demands experienced to assess their specificity to actual competition. Consequently,
this study aimed to compare the activity demands between pre-season trial matches and early in-season rugby
league matches. Following a repeated-measures observational design, 39 semi-professional, male rugby league
players from two clubs were monitored using microsensors during two trial matches and the first two in-season
matches across two consecutive seasons. Total distance, average speed, peak speed, absolute and relative high-
speed running (HSR; > 18 km-h™") and low-speed running (LSR; < 18 km-h™) distance, as well as absolute
and relative impacts, accelerations (total and high-intensity > 3 m-s?), and decelerations (total and high-
intensity < -3 m-s?) were measured. Linear mixed models and Cohen’s d effect sizes were used to compare
variables between match types. Playing duration was greater for in-season matches (p < 0.001, d = 0.64).
Likewise, higher (p < 0.001, d = 0.45-0.70) activity volumes were evident during in-season matches indicated
via total distance, HSR distance, LSR distance, total accelerations, high-intensity accelerations, total decelerations,
and high-intensity decelerations. Regarding activity intensities, a higher average speed (p = 0.008, d = 0.31)
and relative LSR distance (p = 0.005, d = 0.31) only were encountered during in-season matches. Despite
players completing less volume, the average activity intensities and impact demands were mostly similar
between trial and early in-season matches. These findings indicate trial matches might impose suitable activity
stimuli to assist players in preparing for early in-season activity intensities.
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Rugby league is one of the most popular team sports in Australia,
with over 171,000 adults (> 15 years of age) and 133,000 children
(< 14 years of age) participating in rugby league in 2020 [1]. Fur-
thermore, over 5.7 million Australians aged > 14 years viewed tele-
vised matches of the 2020 National Rugby League (NRL) season [2].
The NRL represents the highest standard of male professional rugby
league competition in Australia and New Zealand, and currently com-
prises 17 registered teams [3]. In turn, NRL teams have affiliations
with semi-professional teams competing within state-wide competi-
tions including the Queensland Cup, which are positioned directly
beneath the NRL in the male player pathway [3]. Accordingly, many

semi-professional, male rugby league players aim to develop their
physical, technical, and mental attributes with ambition to transition
to professional competition [4]. In this regard, semi-professional
rugby league competitions not only offer a competitive, marketable
product involving high-level players, but also play an important role
in aiding the development of players to compete at professional lev-
els [3]. To assist in player preparation and development it is important
that semi-professional rugby league teams adopt strategies to ensure
players are adequately prepared for match demands.

The monitoring of player demands using microsensors contain-
ing accelerometers and global positioning system (GPS) components,
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is increasingly adopted as routine practice within semi-professional
rugby league teams [3]. This uptake of monitoring technology has
enabled comparisons in match demands between semi-profession-
al and professional rugby league players [5—7] and between success-
ful and less successful semi-professional teams [8, 91. Furthermore,
player-worn microsensors permit a better understanding of the de-
mands imposed on players during different training tasks and through-
out match-play [10]. In this way, rugby league coaching staff can
ensure their players are being exposed to appropriate demands dur-
ing training to best prepare them for the rigours of competition.

The annual season in rugby league can be broadly split into pre-
season, in-season, and off-season phases [11]. From a physiologi-
cal perspective, the pre-season is a crucial phase whereby relevant
fitness attributes can be developed through progressive overload of
training stimuli to sufficiently enable players to cope with the de-
mands of the upcoming in-season matches [11, 12]. In this regard,
professional and semi-professional rugby league teams often partic-
ipate in trial matches late in the pre-season, which are unofficial
matches that do not determine official team standings. Coaching
staff can use trial matches for various purposes including to evalu-
ate new or development players, assess existing players in alterna-
tive positions, and rehearse set-plays alongside different player com-
binations. Nevertheless, given trial matches provide the most specific
competitive context for rugby league teams during the pre-season,
it is important to understand how the activity demands imposed dur-
ing trial matches compare to in-season matches to ensure the ob-
servations made by coaching staff hold strong translation to official
competition. For instance, if trial matches impose lower activity de-
mands than in-season matches, the new players, player combina-
tions, and set-plays that were rated positively by coaching staff dur-
ing the trial matches may be less successful in competitive scenarios
performed at higher intensities and/or for longer durations.

To date, only one study has compared the activity demands of tri-
al matches to in-season matches in rugby league, examining a sam-
ple of professional male players [13]. Gabbett [13] reported profes-
sional, male rugby league players (n = 16) competing in the NRL
had lower average speeds (d = 1.03-2.06), covered less distance at
high (> 18 km-h}; d = 0.26-0.98) and low speeds (< 18 km-h;
d = 0.93-2.09), and had fewer repeated high-intensity efforts per
minute (d = 0.90-2.99; all p < 0.05) in trial matches compared to
in-season matches. These data show trial matches may not replicate
key volumes or intensities of in-season matches in professional, male
rugby league players, suggesting coaches may have difficulties in as-
sessing whether players will be able to cope with the demands and
team strategies will be successful during official competition based
on observations made in trial matches. However, these findings can-
not be simply extrapolated to semi-professional rugby league given
the varied match demands reported between professional and semi-
professional Australian rugby league competitions [5, 6, 131. In this
way, further research is needed to understand the demands of trial
matches at the semi-professional level, which may have implications
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for player preparation processes. The purpose of this study was to
compare the activity demands between trial matches and early in-
season matches in semi-professional, male rugby league players.

MATERIALS AND METHOD 'S 155
Experimental design

A repeated-measures observational study design was adopted where-
by 60 semi-professional, male, rugby league players from two teams
competing in the Queensland Cup were monitored during matches
using microsensors throughout the 2021 and 2022 seasons. Each
team participated in two trial matches in each season, towards the
end of the pre-season phase. As a result, we monitored all available
trial matches for these two teams across this two-year period. The
first two matches of the in-season (i.e., round 1 and round 2) were
also monitored for each team in each season to represent early in-
season matches. Only the first two matches of the in-season phase
were monitored to provide an equivalent comparison to trial match-
es while avoiding any temporal fluctuations in match demands that
may occur with season progression [14]. A schematic timeline show-
ing when the matches took place alongside the field- and gym-based
training sessions leading into each match for each team are shown
in Figure 1. The two teams participating in this study played each
other in the first trial match in each season. Details of the matches
monitored for both teams are shown in Table 1. Among the sample
of games monitored, similar opponent rankings (mean opponent rank
based on end of season ladder position for the respective year: trial
matches = 10; in-season matches = 9), match times (mean start
time [hh:mm]: trial matches = 18:10; in-season matches = 16:50),
results (wins/losses/draws: trial matches = 4/4/0; in-season match-
es = 3/4/1), and identical distribution of match locations (home
= 8; away = 8) were evident. All matches were 80 min in duration
(plus stoppage time) in accordance with competition regulations.

Subjects

Monitored players were included in final analyses if they participated
in at least three of the four monitored matches in at least one of the
seasons, and registered at least 10 min of playing time in each match
they played in. Therefore, a final sample of 39 players (age:
23.7 = 1.9 years; height: 182.3 + 5.4 cm; body mass: 96.4 + 9.1 kg)
were included in this study with 21 players excluded due to insufficient
data being provided. This sample consisted of 20 forwards, 10 backs,
and nine adjustables [15]. All players provided written informed con-
sent after being made aware of the procedures, benefits, and risks
associated with participation. Ethical approval was obtained from an
Institutional Ethics Committee for use of the collected data across
both teams (numbers: 0000023344 and 0000023985) in accor-
dance with the standards of the Declaration of Helsinki.

Procedures
All players were monitored during matches using Catapult PlayerTek™
GPS devices (PlayerTek™ Pod; Catapult Sports; Melbourne, Australia;
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FIG. 1. Schematic overview of training and match schedules for both participating semi-professional, male rugby league teams in the

2021 and 2022 seasons.

specifications: 10-Hz sampling rate, 42 g mass, 84 mm x 42 mm
x 21 mm dimensions), which were fitted in manufacturer-produced
neoprene vests under playing jerseys ~15 min prior to pre-match
warm-up. Data in Gaelic football players (n = 10) [16] support the
validity (mean difference: distance vs. manual measurement of distance
= < 0.01%, p > 0.05; peak speed vs. speed measured with a radar
gun = 0.03%, p > 0.05) and retest reliability (coefficient of variation
= 1.1% for total distance to 11.7% for very high-speed running
distance at > 22 km-h'!) of PlayerTek™ devices. All collected data
were downloaded from devices following each match and processed
using proprietary software (PlayerTek™ Cloud; Catapult Sports;

TABLE 1. Details for the trial and in-season matches monitored.

Melbourne, Australia). Match files for each player were trimmed to
include only time when on the field and exclude any time when inter-
changed out of matches and half-time breaks. Trimming of all match
data files was performed using documented times and visual inspec-
tion of data traces in the proprietary software. Outcome variables
taken from each match included total distance (m), average speed
(m-min), as well as absolute (m) and relative (m-min™) distance
(i.e., average speed) performing low-speed running (LSR; < 18 km-h'!)
and high-speed running (HSR; > 18 km-h') as commonly reported
in the rugby league literature [15]. Furthermore, on-field duration
(min), peak speed (m-s), absolute impacts (count; > 5 g), relative

2021 season

2022 season

Detail Trial matches In-season matches Trial matches In-season matches
1 2 1 2 1 2 1 2
Team 1
Opponent rank* 12 8 4 9 11 12 14 12
Match location Away Home Away Home Home Away Away Home
Match time of day (hh:mm) 18:00 19:15 15:00 19:15 18:00 18:00 15:00 16:00
Match outcome Loss Win Loss Draw Win Win Win Win
Team 2
Opponent rank* 14 7 5 3 5 10 12 13
Match location Home Home Home Away Away Away Home Away
Match time of day (hh:mm) 18:00 18:00 19:00 17:00 18:00 18:00 16:30 17:00
Match outcome Win Loss Loss Loss Loss Loss Loss Win

Note: * end of in-season ladder position used out of 14 teams
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impacts (count- min), total accelerations (count; > 1 m-s?), relative
total accelerations (count-min!), high-intensity accelerations
(count; > 3 m-s™), relative high-intensity accelerations (count-min'),
total decelerations (count; < -1 m-s?), relative total decelerations
(count-min™!), high-intensity decelerations (count; < -3 m-s?), and
relative high-intensity decelerations (count-min!) were also measured
in each match.

Statistical analysis

Overall, 86 (49%) individual player samples for trial matches and
88 (51%) individual player samples for in-season matches were used
for analyses, with 101 (58%) samples provided by Team 1 and
73 (42%) samples provided by Team 2. Linear mixed models were
fitted to the data for each outcome variable. Specifically, player was
entered as a random effect (n = 39) and match type was entered as
a fixed effect (trial and in-season), while team (Team 1 and Team 2)
was used as a covariate. Histograms developed for each outcome
variable according to match type revealed that most were normally
distributed, with some possessing slightly skewed distributions. No
outliers were identified in any outcome variable. Accordingly, to obtain
robust models, each linear mixed model was constructed by obtaining
the robust estimate of variance (Huber-White sandwich estima-
tor) [17, 18]. An unstandardized regression coefficient (B) and its
95% confidence intervals (Cl) along with the marginal means and
standard errors (SE) for each match type [19] were calculated for
each model. Linear mixed models have been advocated for compari-
sons in monitoring variables within applied sport science observa-
tional studies involving repeated measurements on players [20] and
have been readily used to compare demands placed on players across
different seasonal phases in team sports [21-24]. An alpha level was
set at 0.05 to indicate statistical significance. Further, Cohen’s d was
computed for each model from values and the pooled standard de-
viation for each outcome variable [25], with the following interpreta-
tions applied: trivial = < 0.20; small = 0.20-0.59; moderate
= 0.60-1.19; large = 1.20-1.99; very large = 2.00-3.99; and
extremely large = > 4.00 [26]. All analyses were conducted using
Stata/MP (version 17.0 for Windows; StataCorp LLC; College Station,
TX, USA).

RIS U LTS 1500
Results from the linear mixed model analyses including comparison
statistics between trial matches and in-season matches are shown in
Table 2. Furthermore, the individual data points for each outcome
variable encompassing both seasons and both teams are shown in
Figures 2 and 3. Statistically significant (p < 0.05) differences between
match types were apparent for several variables. Specifically, players
spent significantly more time on-field during in-season matches com-
pared to trial matches (moderate), and thus attained significantly
higher absolute outputs for total distance (moderate), HSR distance
(small), LSR distance (moderate), accelerations (moderate), high-
intensity accelerations (small), decelerations (moderate), and
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high-intensity decelerations (small). Players also attained a signifi-
cantly higher average speed (small) and relative LSR distance (small)
during in-season matches compared to trial matches. In contrast,
non-significant (p > 0.05) differences were evident between match
types for relative HSR distance (trivial), peak speed (trivial), total
impacts (small), relative impacts (trivial), relative accelerations (triv-
ial), relative high-intensity accelerations (trivial), relative decelerations
(trivial), and relative high-intensity decelerations (trivial). Team, which
was entered as a covariate, was not significant to any model (p > 0.05).

DISCU'S'S 1O N 15
The aim of this study was to compare activity demands between
trial matches and in-season matches in male rugby league players
from two semi-professional Australian teams across two consecutive
seasons. Our findings show players worked at similar peak (i.e., peak
speed) and average intensities (for all outcome variables except av-
erage speed and relative LSR distance) in trial and in-season match-
es but lower activity volumes (for all outcome variables except im-
pacts) were achieved in trial matches. These findings add to the
limited evidence base outlining the activity demands imposed during
trial matches compared to in-season matches in rugby league [13]
and in wider team sports [27-29].

Our results provided for semi-professional rugby league players in-
dicate pre-season trial matches induce similar activity intensities for
most outcome variables, compared to early in-season matches. Spe-
cifically, peak speed, relative HSR distance, and relative total and
high-intensity accelerations and decelerations were comparable
(p > 0.05) across match types. These findings partly contrast those
reported in professional, male rugby league players [13]. Specifical-
ly, Gabbett [13] showed players covered less (p < 0.05) relative HSR
distance (> 18 km-h™) during trial compared to in-season matches.
Reasons for variation in findings between our study and those previ-
ously reported [13] might be attributed to the different motivations
underpinning performance during trial matches as well as psycholog-
ical profiles [30] between male rugby league players competing at
different playing levels. However, it is important to note that the pre-
vious study [13] monitored four trial matches and 13 in-season match-
es across multiple months, whereas we specifically monitored 2 trial
matches and the first 2 in-season matches for each team across an
acute 6-week period. Indeed, relative HSR distance [14] has been
shown to increase during middle (matches 9-16) and late (matches
17-24) phases of the in-season compared to the early in-season
phase (matches 1-8) in professional, male rugby league players. Con-
sequently, the inclusion of matches beyond the early in-season phase
in the previous study [13] may have augmented the in-season HSR
demands relative to trial matches. Nevertheless, similar to the find-
ings of Gabbett [13], our findings show that in-season matches are
played at a higher (p < 0.05) average speed (m-min™) than trial
matches. However, practically speaking, the differences in average
speed in our study were small (d = 0.31; 85.5+0.8 vs
87.5+0.9 m-min), compared to the large differences reported by
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TABLE 2. Comparison of activity demands between trial and in-season matches in semi-professional, male, rugby league players

(n = 39).

Marginal mean = SE

Statistical comparison

Outcome variable

Trial In-season B (95% CI) p d, interpretation
Playing duration (min) 50.3+2.2 63.1+3.5 12.8 (8.2, 17.5) < 0.001* 0.64, moderate
Total distance (m) 4266 +193 5477 +308 1,211 (812, 1,610) < 0.001* 0.69, moderate
Average speed (m-min™) 85.5+0.8 87.5+0.9 1.9 (0.5, 3.4) 0.008* 0.31, small
HSR distance (m) 306 £22 392 +34 86 (43, 129) < 0.001* 0.45, small
Relative HSR distance (m-min) 6.02+0.30 6.12+0.30 0.09 (-0.42, 0.61) 0.72 0.04, trivial
LSR distance (m) 3957 +177 5086 +283 1,129 (759, 1,500) < 0.001* 0.70, moderate
Relative LSR distance (m-min™) 79.4+0.9 81.3x1.0 2.0 (0.6, 3.2) 0.005* 0.31, small
Peak speed (m-s™) 7.63+0.11 7.75+0.09 0.12 (-0.03,0.26) 0.11 0.17, trivial
Impacts (count) 13.3+0.9 152+1.2 2.0 (-0.1, 4.0) 0.06 0.25, small
Relative impacts (count-min™) 0.29+0.02 0.26+0.02 -0.02 (-0.06, 0.02) 0.27 -0.13, trivial
Accelerations (count) 2109 265+ 15 55 (35, 75) < 0.001* 0.65, moderate
Relative accelerations (count-min) 4.32+0.11 4.30+0.12 -0.02 (-0.15, 0.12) 0.80 -0.02, trivial
High-intensity accelerations (count) 455+2.0 546+2.8 9.1 (4.6,13.6) < 0.001* 0.51, small
Relative high-intensity accelerations (count-min!) 0.95 +0.04 0.91+0.04 -0.04 (-0.09, 0.01) 0.15 -0.15, trivial
Decelerations (count) 205+9 260+ 14 55 (35, 75) < 0.001* 0.67, moderate
Relative decelerations (count-mint) 4.20=+0.10 421+0.11 0.01 (-0.12, 0.14) 0.87 0.02, trivial
High-intensity decelerations (count) 56.7+2.5 69.2+3.8 12.5 (7.0, 18.0) < 0.001* 0.56, small
Relative high-intensity decelerations (count-min') 1.19+0.05 1.17=0.06 -0.03 (-0.09, 0.03) 0.41 -0.07, trivial

Note: Comparisons are presented as in-season match vs. trial match (reference category). Player entered as random effect and match
type entered as fixed effect with team used as a covariate in linear mixed models. * denotes significant difference with alpha set
at < 0.05. Abbreviations: SE = standard error; B = unstandardized regression coefficient; Cl = confidence intervals; HSR = High
speed running (> 18 km-h™); LSR = low speed running (< 18 km-h™).

Gabbett [13] (d = 1.03-2.06). Consequently, the collective evidence
suggests players move at slower speeds during trial matches compared
with in-season matches when not engaged in high-intensity passages
of play, but these differences may be of smaller magnitude at the semi-
professional level. These findings may be attributed to factors that pro-
mote more stationary and walking activity between high-speed run-
ning bouts in trial matches, such as the lower fitness capacities typically
evident among players in the pre-season compared to mid-season [31].
Moreover, poorer skill execution due to less experienced players being
trialled in the pre-season, or due to less cohesive team dynamics be-
cause of unfamiliar player combinations, may have promoted greater
error rates in general play leading to more stoppages.

The comparable data we observed for peak speed and most rel-
ative activity demand variables reported per minute of play between
trial and in-season matches has important implications for player
preparation strategies in semi-professional rugby league teams. Al-
though coaches likely adopt strategies that restrict the playing time
of some players to evaluate a broader range of players within the
squad during trial matches, it is essential that players are exposed
to intensities akin to in-season matches when on the field. In this

way, the observations made by coaching staff during trial matches
will potentially carry stronger translation to in-season match-play if
players demonstrate they can repeatedly execute fundamental activ-
ities and team strategies are effective in scenarios performed at in-
tensities specific to official competition. Furthermore, given exercise
intensity is an important mediator in acutely enhancing mitochon-
drial adaptations [321, repeated-sprint ability [33], and aerobic ca-
pacity [32, 34], our observations suggest trial matches may partly
elicit suitable stimuli to promote physiological adaptations specific
to in-season matches at the semi-professional level.

In line with the comparisons made for peak speed and most rel-
ative (-min!) outcome variables, total impacts (count) and impacts
per minute were comparable across match types in our study. These
findings partly align with previous data reported in professional, male
rugby league players [13] showing a similar number of (p > 0.05)
total impacts (for adjustable and outside back positions) and impacts
per minute (for forward, adjustable, and outside back positions) were
encountered in trial and in-season matches. We speculate that poor-
er tackling proficiency may have contributed to comparable impact
metrics between match types, despite lower average playing
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FIG. 2. Individual data points alongside half-violin plots for (A) total distance, (B) average speed, (C) duration,
(D) peak speed, (E) high-speed running (HSR) distance, (F) relative HSR distance, (G) low-speed running (LSR)
distance, and (H) relative LSR distance during trial and in-season matches among semi-professional, male rugby
league players (n = 39).
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FIG. 3. Individual data points alongside half-violin plots for (A) high-intensity accelerations, (B) high-intensity decelerations, (C) relative
high-intensity accelerations, (D) relative high-intensity decelerations, (E) impacts, and (F) relative impacts during trial and in-season
matches among semi-professional, male rugby league players (n = 39).
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durations in trial matches. For instance, poorer tackling ability (ef-
fect size = -0.24) has been observed in the pre-season compared
to in-season [35], and repeated high-intensity efforts (i.e., sprints,
tackling, and jogging) inducing fatigued states have been shown to
diminish (effect size = -1.17) tackling ability [36] in semi-profes-
sional, male rugby league players. Consequently, lower tackling pro-
ficiencies and greater susceptibility to fatigue in the pre-season may
lead to more missed tackles and faster opposition play-the-ball speeds,
increasing tackling requirements during trial matches. However, out-
come variables indicative of physical fitness and technical abilities
were not measured in our study and should be included in future re-
search on this topic to confirm these suppositions.

While the activity intensity data we collected yields some impor-
tant insights, it should be interpreted alongside activity volume data
to comprehensively understand the match stimuli encountered in tri-
al matches and in-season matches. In our study, players underwent
significantly greater playing durations during in-season matches com-
pared to trial matches, which underpin the significantly greater activ-
ity volumes observed during in-season matches in the form of total,
HSR, and LSR distances, as well as accelerations and decelerations.
In this regard, a longer exposure to match-play provides increased op-
portunity for players to participate in more match tasks producing
greater field coverage and changes in movement speed and direction,
elevating total distance and acceleration variables. The reduced match
exposure during trial matches is likely due to various coaching strat-
egies employed in the pre-season, including trialling different players
across positions for selection and limiting the match exposure for key
players to minimise injury risk. These strategies are possible in trial
matches given the unrestricted number of players able to be selected
for matches and interchanges available during matches. Indeed, these
patterns in match exposure, total distance, and HSR distance mirror
those observed in professional rugby league [13] and other team sports
such as Australian rules football [28], suggesting mismatches in ac-
tivity volumes are common between trial matches and in-season match-
es in team sports. Given consistent training schedules were adminis-
tered in weeks when trial matches and in-season matches were played
in our study, the lower match activity volumes may not adequately
prepare players for the overall weekly stimuli faced during the early
in-season phase, but a detailed analysis of session and accumulated
training load was outside the scope of this investigation.

Some limitations should be acknowledged when interpreting our
findings. First, reported data are representative of two semi-profes-
sional, Australian, male rugby league teams and may not be repre-
sentative of all semi-professional teams, teams competing at other
playing levels, or female competitions. Second, although data support
the validity (distance and peak speed) and reliability (distance and
HSR distance) of running metrics derived from the PlayerTek™ devic-
es [16] used for monitoring players in our study, accelerometer-de-
rived variables are yet to be independently validated or tested for
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reliability. Third, despite the multi-season sample of included match-
es in our study being well-matched for wins and losses between match
types, we acknowledge that differences in stoppages within play may
influence mean intensity-related activity demands. Furthermore, de-
spite conducting a multi-team study, we were unable to conduct anal-
yses according to playing position due to an insufficient sample size.
Finally, the perceptual and cardiovascular demands, as well as the
technical and tactical demands encountered by players were not re-
corded in our study and may show useful differences between trial
matches and in-season matches. Consequently, wider research on
this topic is encouraged examining other teams, using additional out-
come variables, and conducting positional analyses.

CONCLU SO N S 15—
This study is the first to quantify and compare activity demands be-
tween trial matches and in-season matches in semi-professional, male
rugby league players, providing important insights relevant to player
preparation at this level of play. The activity intensities for most vari-
ables (i.e., peak speed, relative HSR distance, relative impacts, rela-
tive total and high-intensity accelerations and decelerations) and total
impacts attained during trial matches were comparable to those at-
tained during official matches held early in the in-season. In contrast,
the activity volumes in in-season matches significantly exceeded those
encountered during trial matches; the average speed and relative LSR
distance in in-season matches were also higher than trial matches,
but the differences were small (d = 0.31). These findings hold im-
portant implication to player preparation strategies for semi-profes-
sional rugby league teams. Specifically, given the importance of exer-
cise intensity in facilitating positive aerobic adaptations in team sport
players [37], the comparable activity intensities between match types
in our study suggest trial matches may be useful for coaching staff to
physically prepare semi-professional rugby league players for in-season
match-play. Moreover, the impact exposure encountered during trial
matches may also adequately replicate the demand during early in-
season matches. However, the lower playing time and activity volumes
during trial matches suggests players may not be adequately prepared
for the entire in-season match stimuli without additional volume over-
load. Consequently, elevated match volume demands encountered in
the early in-season may increase risk of maladaptive responses and
injury, particularly for players expected to play entire matches.

Acknowledgements
The authors thank the players and coaches from both teams for
participating.

Conflict of interest declaration
The authors declare no conflict of interest.

1246 .



Trial vs. in-season match demands in rugby league

a0 _________________________________________________________________________________|

1.

10.

11.

12.

13.

Clearinghouse for Sport. AusPlay results.
Available at: https://www.
clearinghouseforsport.gov.au/research/
ausplay/results.

Roy Morgan. AFL grows TV viewership
during 2020 to stretch lead over NRL.
Available at: http://www.roymorgan.com/
findings/8687-afl-vs-nrl-
april-2021-202104260235.

Hausler J, Halaki M, Orr R. Application of
global positioning system and
microsensor technology in competitive
rugby league match-play: A systematic
review and meta-analysis. Sports Med.
2016; 46(4):559-588.

Jones R, Mahoney J, Gucciardi D. On the
transition into elite rugby league:
Perceptions of players and coaching staff.
Sport Exerc Perform Psych. 2014;
3(1):28-45.

McLellan C, Lovell D. Performance analysis
of professional, semiprofessional, and
junior elite rugby league match-play using
global positioning systems. J Strength Cond
Res. 2013;27(12):3266-3274.

Sirotic A, Coutts A, Knowles H,

Catterick C. A comparison of match
demands between elite and semi-elite
rugby league competition. J Sports Sci.
2009; 27(3):203-211.

Johnston R, Devlin P, Wade J, Duthie G.
There is little difference in the peak
movement demands of professional and
semi-professional rugby league
competition. Front Physiol. 2019;
10:1285.

Gabbett T. Effects of physical, technical,
and tactical factors on final ladder
position in semiprofessional rugby league.
Int J Sports Physiol Perform. 2014;
9(4):680-688.

Hulin B, Gabbett T. Activity profiles of
successful and less-successful semi-elite
rugby league teams. Int J Sports Med.
2015; 36(6):485-489.

Gabbett T, Jenkins D, Abernethy B.
Physical demands of professional rugby
league training and competition using
microtechnology. J Sci Med Sport. 2012;
15(1):80-86.

Redman K, Kelly V, Beckman E. Seasonal
changes in strength and power in elite
rugby league: A systematic review and
meta-analysis. J Sports Sci Med. 2021;
20(4).721-731.

Crang Z, Hewitt A, Scott T, Kelly V,
Johnston R. Relationship between
preseason training load, match
performance, and match activities in
professional rugby league. J Strength
Cond Res. 2022; 36(9):2581-2588.
Gabbett T. Influence of playing standard
on the physical demands of professional

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

rugby league. J Sports Sci. 2013;
31(10):1125-1138.

Kempton T, Coutts A. Factors affecting
exercise intensity in professional rugby
league match-play. J Sci Med Sport.
2016; 19(6):504-508.

Glassbrook D, Doyle T, Alderson J,

Fuller J. The demands of professional
rugby league match-play: A meta-
analysis. Sports Med Open. 2019;
5(1):24.

Mooney T, Malone S, Izri E, Dowling S,
Darragh I. The running performance of elite
U20 Gaelic football match-play. Sports Sci
Health. 2021; 17(3):771-779.

White H. A heteroskedasticity-consistent
covariance matrix estimator and a direct
test for heteroskedasticity. Econometrica.
1980; 48(4):817-838.

White H. Maximum likelihood estimation
of misspecified models. Econometrica.
1982; 50(1):1-25.

Williams R. Using the margins command
to estimate and interpret adjusted
predictions and marginal effects. Stata J.
2012; 12(2):308-331.

Newans T, Bellinger P, Drovandi C,
Buxton S, Minahan C. The utility of mixed
models in sport science: A call for further
adoption in longitudinal data sets. Int

J Sports Physiol Perform. 2022;
17(8):1289-1295.

Williams M, Fox J, O'Grady C, Gardner S,
Dalbo V, Scanlan A. Weekly training
demands increase, but game demands
remain consistent across early, middle,
and late phases of the regular season in
semiprofessional basketball players. Int
J Sports Physiol Perform. 2022;
17(3):350-357.

Bruce L, Bardzinski T, Dwyer D.
Understanding load in netball — An
analysis of multiple seasons, phases, and
teams. PLOS ONE. 2022;
17(4):e0266830.

Kelly D, Strudwick A, Atkinson G,

Drust B, Gregson W. Quantification of
training and match-load distribution
across a season in elite English Premier
League soccer players. Sci Med Football.
2020; 4(1):59-67.

Sansone P, Gasperi L, Tessitore A,
Gomez M. Training load, recovery and
game performance in semiprofessional
male basketball: Influence of individual
characteristics and contextual factors.
Biol Sport. 2021; 38(2):207-217.
Lipsey M, Wilson D. Practical meta-
analysis. Applied Social Research Methods
Series. Vol. 49. Thousand Oaks, CA, USA:
SAGE Publications Inc.; 2001.

Hopkins W, Marshall S, Batterham A,
Hanin J. Progressive statistics for studies

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

in sports medicine and exercise science.
Med Sci Sports Exerc. 2009;
41(1):3-13.

Brooks E, Benson A, Fox A, Bruce L.
Physical movement demands of training
and matches across a full competition
cycle in elite netball. Appl Sci. 2020;
10(21):7689.

Ritchie D, Hopkins W, Buchheit M,
Cordy J, Bartlett J. Quantification of
training and competition load across

a season in an elite Australian football
club. Int J Sports Physiol Perform. 2016;
11(4):474-479.

Vieira L, Dogramaci S, Barbieri R, Milioni F,
Moura F, de Andrade V, Cesar G, Santiago
P. Preliminary results on organization on
the court, physical and technical
performance of Brazilian professional futsal
players: comparison between friendly
pre-season and official match. Motriz Rev
Educ Fis. 2016; 22(2):80-92.

Golby J, Sheard M. Mental toughness
and hardiness at different levels of rugby
league. Pers Individ Differ. 2004;
37(5):933-942.

Dobbin N, Highton J, Moss S, Twist C.
Factors affecting the anthropometric and
physical characteristics of elite academy
rugby league players: A multiclub study.
Int J Sports Physiol Perform. 2019;
14(7):958-965.

Maclnnis M, Gibala M. Physiological
adaptations to interval training and the
role of exercise intensity. J Physiol. 2017;
595(9):2915-2930.

Edge J, Bishop D, Goodman C,

Dawson B. Effects of high- and moderate-
intensity training on metabolism and
repeated sprints. Med Sci Sports Exerc.
2005; 37(11):1975-1982.

Wenger H, Bell G. The interactions of
intensity, frequency and duration of
exercise training in altering
cardiorespiratory fitness. Sports Med.
1986; 3(5):346-356.

Speranza M, Gabbett T, Greene D,
Johnston R, Sheppard J. Changes in
rugby league tackling ability during

a competitive season: The relationship
with strength and power qualities.

J Strength Cond Res. 2017;
31(12):3311-3318.

Gabbett T. Influence of fatigue on tackling
ability in rugby league players: Role of
muscular strength, endurance, and
aerobic qualities. PLOS ONE. 2016;
11(10):e0163161.

Fox J, Stanton R, Sargent C, Wintour S,
Scanlan A. The association between
training load and performance in team
sports: A systematic review. Sports Med.
2018; 48(12):2743-2774.

a BioLogy oF SporT, VoL. 40 No4, 2023 1247



