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SPORTS PERFORMANCE

Influence of role and competition stage on movement, heart rate and perceived task 
load characteristics of match officials during Men’s and Women’s Rugby League 
World Cup
Ella Johnsona,b, Jamie Hightonc and Craig Twist a

aResearch Institute of Sport and Exercise Sciences, Liverpool John Moores University, Liverpool, UK; bMatch Officials Department, Rugby Football 
League, Manchester, UK; cDivision of Public Health, Sport and Wellbeing, University of Chester, Chester, UK

ABSTRACT
We examined the influence of rugby league match officials’ role and competition stage on movement, 
heart rate and subjective task loads during international competition. Measures were recorded from all 28 
match officials (male n = 25; female n = 3; 4 ± 3 matches per official) comprising 42 referees and 84 touch 
judge performances from Men’s (n = 29) and Women’s (n = 13) World Cup matches. More accelerations (p  
= 0.003) and decelerations (p = 0.013), higher mean heart rates (p = 0.006) and perceived physical load (p  
< 0.001) and less high-speed running (p = 0.002) occured in referees compared to touch judges. Distance, 
high-speed running, accelerations/decelerations, heart rate, and subjective mental, physical, temporal, 
effort and frustration loads (all p < 0.05) were higher during the Men’s compared to Women’s competi
tion. Mean speed and high-speed running (all p < 0.05) decreased between halves in the Knockout stage, 
while subjective mental, physical, temporal and effort load increased (all p < 0.05). Declines in relative 
high-speed running between the halves were also greater during the Knockout stage (p = 0.016). The on- 
field role, the competition and stage influence the physical, heart rate and perceived task loads of rugby 
league match officials.
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Introduction

Match officials in rugby league comprise a referee and two 
touch judges, whose roles are to officiate a match and ensure 
players adhere to the laws and policies imposed by the ruling 
body. Officials in sports like rugby league are categorised as 
‘interactor officials’, combining high physical and perceptual- 
cognitive (decision-making) load during match play (Kittel 
et al., 2021; MacMahon et al., 2014). Professional rugby league 
referees can cover a total distance of between ~7 and 11 km 
per match (~77–105 m/min), comprising ~10 to 500 m of high- 
speed running (Brightmore et al., 2016; Emmonds et al., 2015; 
O’Hara et al., 2013). Reductions in high-speed running are 
reported for referees in the second compared to the first half 
of matches (O’Hara et al., 2013), which might be the outcome of 
fatigue caused by glycogen depletion (Bradley et al., 2016) or 
a reflection of the changes in players’ movement characteristics 
(Weston et al., 2011). Mean heart rates for referees are reported 
as 79–84% maximum heart rate (HRmax) (Emmonds et al., 2015; 
O’Hara et al., 2013), with higher values reported in the first (~86  
± 3% HRmax) compared to the second half (~83 ± 4% HRmax) 
(O’Hara et al., 2013). Similar data on touch judges remain 
scarce. Only one study reported the movement characteristics 
of semi-elite rugby league touch judges, who covered less 
distance (7022 ± 759 vs. 7767 ± 585 m), lower mean speed (82  
± 8 vs. 90 ± 6 m/min) but more sprinting (1012 ± 385 vs. 654 ±  
241 m) than semi-elite referees (Pearce et al., 2017). Constraints 

imposed by the match-official’s on-field responsibilities (i.e., 
referee or touch judge) are likely to influence their movement 
characteristics and physiological responses during match play 
that require further investigation to elucidate the individualised 
training requirements (Martinho et al., 2023).

Officiating might be influenced by several contextual factors 
such as player quality, crowd, scoreline and alterations in play
ing tactics (Weston et al., 2012). For example, in rugby union, 
the standard of competition meant ~1200 m less distance was 
covered when officiating international vs domestic matches 
(Bester et al., 2019; Blair, Elsworthy et al., 2018). Similarly, 
Elsworthy et al. (2021) reported a reduction in the movement 
characteristics of match referees during the Knockout com
pared to the Pool stages of the Rugby World Cup. Matches 
played at a higher intensity might also alter referees’ decision- 
making accuracy (Blair, Cronin et al., 2018), albeit evidence to 
support this is equivocal (Bloß et al., 2020). For example, soccer 
referees have produced more errors under greater physiologi
cal and physical stress (McEwan et al., 2024), whereas others 
have reported decision-making to be unaffected under such 
conditions (Pizzera et al., 2022). Differences between studies 
might be attributed to study design with more work needed to 
examine referee performance in real-world contexts. The effect 
of crowd (i.e., support, noise, size, proximity) has also been 
reported to influence referees’ performance in matches. 
Notably, crowds might lead to biases in a referee’s decision- 
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making towards a particular team (Downward & Jones, 2007; 
Nevill et al., 2002) or impairs their ability to discriminate fouls 
(Sors et al., 2019). To what extent these contextual variables 
influences the demand on rugby league officials remains to be 
elucidated. Therefore, a Men’s and Women’s World Cup com
petition hosted simultaneously offers a unique opportunity to 
study the demands of those officiating the highest standard 
players during competition under different contextual factors.

Several factors will contribute to the ‘cost’ of any given task 
performed by an individual, arising from a combination of the 
external load (i.e., the work completed) coupled with the indi
vidual’s response to that task (i.e., internal load) (Impellizzeri 
et al., 2023). The accessibility of wearable technology to quan
tify an athlete’s movement characteristics and heart rate means 
that there has been a bias towards these measures in both 
research and practice (Akenhead & Nassis, 2016). However, 
perceived measures using multidimensional tools such as the 
NASA-TLX (Hart & Staveland, 1988) have been proposed to offer 
insight into the cognitive loads experienced by athletes 
(Mellalieu et al., 2021). Mullen and colleagues showed the 
NASA-TLX and its subscales had associations with match 
actions in rugby league (Mullen, Twist, Daniels et al., 2021) 
and the difficulty of a simulated rugby league match (Mullen, 
Twist & Highton , 2021). The NASA-TLX was also able to distin
guish between small-sided games that were designed to 
emphasise each of the subscales (Dobbin et al., 2021, 2024). 
Despite studies reporting movement characteristics of rugby 
players, measures of self-reported perceived loads alongside 
movement and heart rate remain unexplored in match officials. 
These data together would enable the design of training inter
ventions that better replicate the physical movements, contex
tually difficult decisions and perceptions under which the task 
is performed in match play. For example, constraints-led con
ditioning or practices that replicate the physical and mental 
demands of matches.

The purpose of this investigation was to describe the effects 
of contextual factors on the movement, heart rate and per
ceived task load characteristics of match officials during inter
national competition. We examined the influence of the match 
official’s role (i.e., referee vs. touch judge), comparison between 
different standards (i.e., Men’s vs. Women’s competition) and 
any potential differences between competition stage (i.e., 
Group vs. Knockout stages).

Methods

Participants and study design

With institutional ethics approval from the University of 
Chester, 28 professional match officials (3 female and 25 
males; age 33.0 ± 6.3 years; body mass 78.0 ± 7.9 kg; stature 
178.0 ± 6.8 cm; professional career 7.5 ± 5.5 y) consented to 
participate in this study. All were professional referees from 
the UK, Australia, New Zealand and France, and had been 
selected to officiate in the tournament by the Rugby League 
International Federation. All match officials were based in 
a camp for the duration of the tournament and allocated 
matches by the management and coaching staff.

There were 26 officials that participated in 88 performances 
and 21 officials that participated in 38 performances (range: 1–7 
matches per official) in the Men’s and Women’s competitions, 
respectively. Nineteen of the 28 officials participated in both 
the Men’s and Women’s competitions. Two officials partici
pated in the Women’s competition only, and seven officials 
took part in the Men’s competition only. With officiating role, 
19 officials acted as a Referee and 23 officials acted as Touch 
Judges. Fourteen officials acted as a Referee and Touch Judge 
in different matches.

Study design

Using an observational design, the movement characteristics, 
heart rate and perceived task load for each official (referee and 
touch judge) were measured for all 42 matches (i.e., Group and 
Knockout stages) of the Men’s (n = 29) and Women’s (n = 13) 
World Cup competition held in the UK during a six-week period 
between October and November 2022. Matches were played in 
17 venues around the UK, with fixtures played between the 
hours of 12:00 and 21:30. A total of 126 Global Navigation 
Satellite System (GNSS) files (42 referees and 84 touch judge 
performances), 64 heart rate files and 126 cognitive task load 
questionnaires for both the Men’s and Women’s competitions 
were recorded. Incomplete datasets for heart rate are explained 
by technical or human error, i.e., failure of the heart rate to 
record or non-wearing of the chest strap. Upon arrival into 
training camp, officials were habituated with the GNSS technol
ogy, heart rate (HR) monitoring and use of the NASA-TLX scale. 
For the NASA-TLX, participants were provided with a copy of 
the scale definitions and instructions by the lead researcher in 
the week before the tournament and asked to read them. Each 
official then practiced reporting their responses after training 
sessions before their first match. The participants’ stature, age 
and body mass were also recorded at the start of the camp.

Procedures

Movement analysis
Each participant wore the same 10 Hz GNSS device with 100 Hz 
accelerometer (Optimeye S5, Catapult Innovations, Melbourne, 
Australia) for every match they officiated to limit interunit error. 
Before their match day warm-up, officials activated their GNSS 
device, which was then worn in an appropriately sized vest 
while officiating with the GNSS unit positioned between the 
scapulae. The S5 GNSS unit has been shown to be valid and 
reliable when measuring movement characteristics in team 
sports (Jennings et al., 2010). Using Openfield software 
(Catapult Innovations, Melbourne, Australia), data were ana
lysed post-match to quantify the following for each match 
official: total duration (min), total distance (m), mean speed 
(m/min), high-speed running (m and m/min; >6.39 m/s, 
Brightmore et al., 2016; Emmonds et al., 2015; O’Hara et al.,  
2013), peak speed (m/s), number of accelerations (≥2 m/s2) and 
number of decelerations (≤ −2 m/s2). Only data from the first 
and second halves were included for analysis, which were 
identified after each match by the researcher using visual 
inspection of the data and times recorded by the timekeeper. 
The mean ± SD number of satellites (12.2 ± 2) and average 
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horizontal dilution of precision (1.1 ± 0.3) for each device were 
also recorded for every match. The match officials’ mean and 
peak heart rate for each match were also recorded using Polar 
HR monitors (Polar Electro, Oy, Finland) synchronised with the 
GNSS unit. These were positioned just below the chest, 
attached using an elasticated strap. Heart rate data were 
expressed as both absolute (b/min) and relative (% HRpeak), 
the latter calculated using the peak heart rate achieved by 
the match official during the tournament.

Subjective task load
In isolation away from peers, management or the researcher, 
match officials completed an electronic version of the NASA- 
TLX (Hart & Staveland, 1988) within 24 hours of the match 
(Mullen, Twist, Daniels et al., 2021). Match officials rated six 
subscales of task load (mental demand, physical demand, 
temporal demand, performance, effort and frustration), with 
written definitions of the subscales available throughout. The 
original definitions were modified to include language famil
iar to the participants (e.g., the word ‘task’ was replaced with 
‘match’). Each subscale was presented as a 100 cm line with 
visual anchors at either end (e.g., low/high). Numerical values 
were not displayed, but the scale ranged from 0–100 AU. 
Participants were instructed to select the descriptor that 
represented the most important contributor to task load 
during the match.

Statistical analyses
Separate linear mixed models were used to determine the 
effects of match officiating role (referee or touch Judge), com
petition (Men’s or Women’s), competition stage (Group or 
Knockout) and their interaction with match half. Individuals 
performed multiple officiating roles on several occasions, so 
participants were added to the linear mixed models as random 
factors. Bonferroni post-hoc analysis was used to explore any 
significant interactions. Alpha was set at p ≤ 0.05. To further 
describe the magnitude and precision of effects, 
Cohen’s d effect sizes were calculated for all changes 
(Cohen’s ds for between group differences, and Cohen’s dz for 
within group changes). These effect sizes can be interpreted as 
small (d ≥ 0.2), moderate (d ≥ 0.5) and large (d ≥ 0.8). All analysis 
was performed on SPSS for Mac (version 24; SPSS Inc., Chicago, 
IL, USA).

Results

External and internal load

Match officiating role
Touch judges performed more high-speed running (F = 10.27, p  
= 0.002, ds = 0.77) than referees but performed fewer accelera
tions (F = 8.811, p = 0.003, ds = 0.42) and decelerations (F = 6.29, 
p = 0.013, ds = 0.51). There was a decline in total distance (F =  
10.405, p = 0.001, dz = 0.38) and mean speed (F = 11.548, p  
< 0.001, dz = 0.4), accelerations (F = 11.208, p < 0.001, dz =  
0.43) and decelerations (F = 8942, p < 0.001, dz = 0.33) from 
the first to the second half regardless of match role (see 
Figure 1). Absolute (F = 7.797, p = 0.006, ds = 0.34) and relative 
(F = 14.567, = p < 0.001, ds = 0.88) heart rate was higher for 

referees (148 ± 22 b/min; 78%HRpeak) than touch judges (139  
± 22 b/min; 70.1% HRpeak) but did not change between halves 
(F = 2.986, p = 0.087, dz = 0.3).

Competition
Playing time per half (48.7 c.f. 46.1 min; F = 30.131, p  

< 0.001 ds = 1.04), total distance (F = 21.272, p < 0.001, ds =  
0.83), mean speed (F = 5.122, p = 0.025, ds = 0.44), absolute 
high-speed running (F = 90.36, p < 0.001, ds = 1.14), relative 
high-speed running (F = 75.79, p < 0.001, ds = 1.04), accelera
tions (F = 51.855, p < 0.001, ds = 1.07), decelerations (F =  
29.667, p < 0.001, ds = 0.78), absolute heart rate (141 c.f. 131 
b/min; F = 5.36, p = 0.022, ds = 0.47) and relative heart rate 
(74.5% HRpeak cf. 69.9% HRpeak; F = 5.745, p = 0.018, ds = 0.66) 
were all higher in the Men’s competition (see Figure 2). Total 
distance (F = 11.851, p < 0.001), accelerations (F = 11.164, p <  
0.001) and decelerations (F = 4.957, p = 0.027) declined from 
the first to the second half of matches regardless of the com
petition (see Figure 2).

Competition stage
Playing time was not different between the Group and 
Knockout stages of the competition (F = 1.455, p = 0.229, ds =  
0.17). Mean speed (F = 4.922, p = 0.027, ds = 0.28), absolute 
high-speed running (F = 5.949, p = 0.015, ds = 0.28), and relative 
high-speed running (F = 5.111, p = 0.025, ds = 0.28) decreased 
in the Knockout stage. Distance (F = 8.281, p = 0.004), mean 
speed (F = 15.355, p < 0.001), high-speed running (F = 4.525, p  
= 0.035), and accelerations (F = 9.351, p = 0.003) all decreased in 
the second half regardless of the competition stage, Relative 
high-speed running decreased in the second half in the 
Knockout stage only (F = 5.868, p = 0.016, dz = 0.8). Relative 
heart rate was not different between the Group (72.9% 
HRpeak) and Knockout (74.8% HRpeak) stages (F = 1.292, p  
= 0.258, ds = 0.074). Data corresponding to changes in external 
load between halves for different competition stages are 
shown in Figure 3.

Nasa-TLX

Referees reported a higher physical load than touch judges (F =  
704.401, p < 0.001, ds = 0.51). The Men’s competition resulted in 
higher mental (F = 45.397, p < 0.001, ds = 1.32), physical (F =  
72.524, p < 0.001, ds = 1.7), temporal (F = 28.079, p < 0.001, ds  

= 1.02), effort (F = 10.676, p < 0.001, ds = 0.49) and frustration (F  
= 8.327, p = 0.005, ds = 0.48) load. Mental (F = 7.954, p  
= 0.006, ds = 0.55), physical (F = 5.491, p = 0.021, ds = 0.5), tem
poral (F = 5.147, p = 0.025, ds = 0.39) and effort (F = 8.94, p  
= 0.003, ds = 0.49) loads were higher in the Knockout stages 
of the competitions (see Figure 4).

Discussion

In this study, we examined the influence of contextual fac
tors on the movement characteristics, heart rate and sub
jective task loads of rugby league match officials during 
international competition. Despite covering similar distances 
during match play, other movement characteristics, heart 
rate and perceived physical load were different between on- 
field roles. Most movement characteristics were reduced for 
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match officials in the second half of matches compared to 
the first, except high-speed running which remained 
unchanged for Men’s and Women’s competitions in the 
Group stage of the competition. All movement and mean 
heart rate were lower in the Women’s competition, albeit 
perceived performance load was similar. Officiating the 
Knockout compared to Group stages resulted in 
a reduction in movement characteristics, yet mental, physi
cal, temporal and effort load increased. Match officials also 
had a more prominent decline in relative high-speed run
ning during the Knockout stage.

On-field role did not affect the distance covered by profes
sional match officials during international match play (~7000  
m; ~80 m/min). Referees’ values were similar to (Brightmore 
et al., 2016; Emmonds et al., 2015) or lower than (O’Hara et al.,  
2013) distances reported previously, and touch judges were 
similar to semi-professionals (Pearce et al., 2017). Rugby league 
touch judges are largely restricted to linear movements along 
the touch line requiring more high-speed running to keep up 
with play. Conversely, referees perform more changes of direc
tion because of greater freedom of movement on the field of 
play and their movements being interrelated with those of the 

Figure 1. Changes in external load from the first to second half of matches in referees and touch judges during international match play. * indicates significantly 
different (p < 0.05).
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players around the ruck and policing the 10 m defensive line. 
This is supported by our observation that touch judges per
formed more high-speed running than referees, whereas refer
ees performed more accelerations and decelerations. Greater 
multidirectional movements for referees could also contribute 
to their higher heart rate and perceived physical load (which, 
notably, was the only NASA-TLX measure to differ between 
roles) compared to touch judges (Oxendale et al., 2017).

Changes in within-match movement characteristics of 
match officials can be used to understand fatigue, notably 
reductions in high-speed running in the second compared to 
first half. While we observed a reduction from the first to 

the second half for most movement characteristics in referees 
and touch judges, high-speed running remained unchanged. 
These findings contrast other studies examining within-match 
variations in referees’ movement activity, with reductions in 
total high-speed running in the second half of matches for 
rugby league (O’Hara et al., 2013) and in the final 10 min of 
a match for rugby union (Blair, Elsworthy et al., 2018). Our data 
support observations in soccer referees where changes in 
between half high-speed movement are equivocal (Birk 
Preissler et al., 2023; Castagna et al., 2007; Weston et al.,  
2012). High standard match officials might adopt appropriate 
pacing strategies by regulating their effort to ensure high- 

Figure 2. Changes in match officials’ external load from the first to the second half of matches in the Men’s and Women’s Rugby League World Cup. * indicates 
significantly different (p < 0.05).
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speed running can be maintained whilst reducing the distance 
they cover and the number of accelerations and decelerations 
they perform (Castagna et al., 2007; Weston et al., 2012). Such 
a pacing strategy might have altered in the Knockout stages of 
the competition where we observed a decline in high-speed 
running between halves. Detection of fatigue might be further 
obscured because match officials’ movements can be influ
enced by the movements of the players they are officiating 
(Weston et al., 2011). The over-simplification of applying 
between-half comparisons might also prevent the examination 
of accumulated fatigue, particularly if the first half was below 
the official’s physical capacity (Weston et al., 2012). Further 
studies examining the metabolic response of rugby league 

match officials alongside their movement characteristics, as 
previously conducted in players (e.g., Bradley et al., 2016) are 
also needed to better understand fatigue during match play.

Apart from similar perceived performance loads between 
competitions, the movement characteristics, heart rate and 
remaining subjective task loads of match officials were higher 
for Men’s compared to Women’s competition. Differences 
between competition standard for referee’s movement charac
teristics and physiological demands have been reported in 
rugby union (Bester et al., 2019; Blair, Cronin, et al., 2018; 
Sant’anna et al., 2020) and soccer (Birk Preissler et al., 2023). 
Therefore, the difference in internal and external loads for 
match officials between the two competition standards 

Figure 3. Changes in match officials’ external load from the group to knockout stages in the international match play. * indicates significantly different (p < 0.05).
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reported here is likely to be explained by the individual differ
ences in player movement demands between female and male 
players. For example, women players cover lower total dis
tances (6016 ± 1263 vs. 7255 ± 1260 m) and mean speeds (75 
vs. 85 m/min) compared to men (Emmonds et al., 2020), attrib
uted to differences in physical qualities. This reaffirms the 
notion that the movement demands on match officials are 
dependent on those of the players that they officiate (Weston 
et al., 2012).

Examining the changes in internal and external load 
between the competition stages offers insight to the increasing 
demand imposed on match officials as the tournament pro
gressed. A reduction in the movement characteristics of match 
officials in the Knockout compared to Group stage of the 
competition is consistent with the same pattern of change 
observed for elite rugby union referees during the Men’s 
World Cup (Elsworthy et al., 2021). Higher movement demands 
and lower perceived task loads in the Group stage are consis
tent with the higher physical demand on players when playing 
against lower ranked opponents (Gabbett, 2013). Group stages 
with greater variability in team quality are likely to have 
resulted in larger winning margins between teams and would 
have been played under varied contextual constraints (i.e., 
smaller crowds, smaller and less established venues). The 
Knockout stage required match officials to officiate matches 
contested between higher ranked teams with a higher skill and 
technical output. We postulate that combined with a more 
conservative, defensive and highly disciplined approach to 
play by teams in the Knockout stages, the movement demands 
of match officials were reduced. The appointment of more 
experienced match officials during the Knockout compared to 
Group stages might also have meant the use of more econom
ical movement strategies when officiating. In soccer, more 
experienced match officials are purported to be better at 
using anticipatory cues and have better game awareness that 
enables them to employ more efficient movement patterns 
(Weston et al., 2010).

This is the first study to report on the subjective task loads of 
professional match officials using the NASA-TLX. Match officials 
reported higher mental, physical, temporal and effort load in 
the Knockout stages alongside a more pronounced decline in 
high-speed running in the second half of matches. These data 

suggest a higher psychophysiological load on the match offi
cials in the later stages of the competition that has implications 
for an individual’s performance, fatigue, stress, health and well
being (Mellalieu et al., 2021). These findings are important 
because cognitive and psychological attributes are ranked as 
the most fundamental contributors to rugby league officiating 
performance (Morris & O’Connor, 2017). The higher mental load 
in Knockout stages might be associated with an increase in 
vigilance when officiating higher quality teams (Mullen, Twist & 
Highton , 2021) and because of making decisions while under 
more fatigue than in the Group stages (Mullen, Twist, Daniels 
et al., 2021). Increases in physical and temporal demands cor
roborate the change in high-speed running and the notion that 
Knockout stage matches evoked greater time pressure to per
form tasks with greater effort. The findings support the need for 
using multi-component assessment to understand individual’s 
activity load and to develop suitable development processes.

This study is not without limitations. Despite reporting on the 
most senior officials from world rugby league, our sample was 
limited to two single tournaments using the same cohort of match 
officials, some of whom performed both referee and touch judge 
rolls. Further studies examining the multicomponent demands of 
different officiating roles are required using longitudinal data of 
professional referees. Our sample was biased towards male offi
cials because of the small number of female officials currently 
working in professional rugby league. In doing so, we applied 
the same thresholds to quantify movement characteristics, 
which might underestimate the demand imposed on female 
officials. Due to technical and human error, we only measured 
64 heart rate files reporting mean and peak heart rate. Future 
studies should explore more reliable approaches to measuring 
heart rate to provide comprehensive assessments of physiological 
load.

Practical applications

Our data would enable development of specific constraints 
within training practices that are more representative of the 
physical, physiological and perceptual demands associated 
with competition for match officials (Kittel et al., 2021). For 
example, rugby league match officials should train to 
develop acceleration and deceleration capability that mimics 

Figure 4. Nasa-TLX responses according to role, competition and competition stage in the Men’s and Women’s Rugby League World Cup. * indicates significantly 
different (p < 0.05).
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on-field activity of the referee’s role and linear high-speed 
running to facilitate the touch judge role. Previous work has 
combined decision-making from viewing video with high 
intensity interval training (Kittel et al., 2019) or simulated 
on a treadmill (Samuel et al., 2021). Instead, coaches could 
use our data to improve the ecological validity and develop 
a contextualized training approach to develop a match offi
cial’s decision-making replicating the movement characteris
tics and perceived task loads specific to match play. For 
example, officiating small-sided games with players under 
different contextual situations could be adopted for referees 
to simultaneously train match-specific movements and deci
sion-making. These findings also have practical importance 
with those responsible for the talent development of match 
officials. For example, match official developers could 
appoint emerging match officials, i.e., those with lower fit
ness or less experience, to officiate women’s before men’s 
international competition as part of a stepped development 
process.

Conclusions

This study provides evidence of how different contextual 
factors influence the movement characteristics, heart rate 
and subjective task load of referees and touch judges 
during Men’s and Women’s international rugby league 
competition. We confirm differences in the physical, phy
siological and perceived task load for on-field referees 
compared to touch judges. Rugby league match officials 
can also anticipate a greater physical and mental demand 
when officiating Men’s compared to Women’s international 
competition. Finally, despite moving less, match officials 
found the Knockout stages of the tournament more 
demanding than the Group stages. These findings will 
help practitioners design training for match officials’ that 
simulates match and context specific demands of rugby 
league match play.
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