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ABSTRACT
Objective To determine the rate of under- reporting of 
concussion and its symptoms in elite rugby league players 
in Australia.
Methods The study was conducted in the preseason of 
the 2020 National Rugby League (NRL) competition.
A total of 151 male, NRL club contracted rugby league 
players across three professional clubs participated.
The participants completed a voluntary, anonymous survey 
exploring player demographics, concussion data, under- 
reporting instances and reasons for under- reporting over 
the 2018 and 2019 rugby league seasons.
Results 17.2% of surveyed players reported sustaining 
a likely concussion over the past 2 years and not reporting 
to medical staff. 22% of NRL first grade players admitted 
to not reporting at least one concussion during the 2018 
and 2019 seasons. The most common reason not to report 
was the player ‘not wanting to be ruled out of the game 
or training session’ (57.7%), followed by ‘not wanting to 
let down the coaches or teammates’ (23.1%). 85.4% of 
surveyed players reported having concussion education by 
their club in the previous two seasons.
Conclusions 17.2 % of elite rugby league players in 
Australia chose not to report likely concussive episodes 
and concussion- related symptoms during the 2018 and 
2019 seasons. Clinicians need to be aware of under- 
reporting in athletes when assessing players following 
head injuries. The findings highlight the need for 
development of validated, objective testing for concussion 
following sports- associated head injury.

INTRODUCTION
In many contact sports, there is suspicion of 
under- reporting by athletes of concussion 
and its symptoms.1–3 The under- reporting 
of concussion symptoms may lead to missed 
concussion diagnosis and a subsequent 
increase in short- term or long- term injury for 
the affected sportspeople.1 4 Rugby League 
has high rates of concussive injury, with the 
National Rugby League (NRL) competition 
recording 102 concussions in games during 
the 2019 season equating to 14.7 per 1000 
playing hours.5 The diagnosis of concussion 
is reliant on the SCAT5 sideline assessment 
combined with the witnessed on- field incident 

and the clinical skills of the team doctor.1 The 
player- reported symptom load is an important 
tool in assisting the clinician in making the 
diagnosis of concussion.1 4

There is good epidemiological data on 
concussion rates from other contact sports 
that can be compared with rugby league. For 
example, the Irish professional Rugby Union 
competition (2017 season) and Australian 
Football League (2015 season) report 18.4 
concussions per 1000 playing hours and 6 
concussions per 1000 playing hours, respec-
tively.6 7 The research surrounding symptom 
reporting bias and the reluctance of players to 
report concussion symptoms is more scarce. 
Of the available data, there appears to be a 
high rate of under- reporting across a range 
of contact sports, with research highlighting 
between 19.6% and 82.1% of under- reporting 
of concussive episodes in athletes.2 8–13 The 
highest rate of under- reporting was found in 
a cohort of Canadian Football players (grid-
iron) and the lowest in professional race 

What are the new findings?

 ► The study highlights the under- reporting rates for 
concussive injury in elite rugby league, with 17.2% 
of players surveyed admitting to at least one in-
stance of under- reporting in the past two seasons.

 ► The majority of reasons given by players for mis-
reporting are due to their desires to not miss game 
time or training sessions.

How might this study impact clinical practice 
in the future?

 ► Improved team physician awareness of under- 
reporting will increase suspicion of concussive injury 
despite the lack of player- reported symptoms.

 ► The awareness of under- reporting of concussion 
symptoms further highlights the need to develop a 
validated, objective tool to assist in sideline concus-
sion diagnosis for clinicians.

copyright.
 on M

ay 19, 2023 by guest. P
rotected by

http://bm
jopensem

.bm
j.com

/
B

M
J O

pen S
port E

xerc M
ed: first published as 10.1136/bm

jsem
-2020-000860 on 19 January 2021. D

ow
nloaded from

 
copyright.

 on M
ay 19, 2023 by guest. P

rotected by
http://bm

jopensem
.bm

j.com
/

B
M

J O
pen S

port E
xerc M

ed: first published as 10.1136/bm
jsem

-2020-000860 on 19 January 2021. D
ow

nloaded from
 

copyright.
 on M

ay 19, 2023 by guest. P
rotected by

http://bm
jopensem

.bm
j.com

/
B

M
J O

pen S
port E

xerc M
ed: first published as 10.1136/bm

jsem
-2020-000860 on 19 January 2021. D

ow
nloaded from

 

http://bmjopen.bmj.com/
http://orcid.org/0000-0002-9578-026X
http://crossmark.crossref.org
http://bmjopensem.bmj.com/
http://bmjopensem.bmj.com/
http://bmjopensem.bmj.com/


2 Longworth T, et al. BMJ Open Sp Ex Med 2021;7:e000860. doi:10.1136/bmjsem-2020-000860

Open access

jockeys. It is most likely that under- reporting of concussive 
episodes and symptoms also occurs in elite rugby league, 
based on the research performed in other contact sports.

There is currently no research available to determine 
the rates of under- reporting of concussion symptoms in 
rugby league in Australia, or overseas. Our study aims 
to determine the rates of under- reporting in elite rugby 
league and explore the reasons why players may not 
report symptoms or suspected concussions. The results 
of this study may help expose the current flaws in concus-
sion diagnosis based on subjective symptom reporting, 
as well as direct future player education based on the 
reasons for under- reporting.

METHODS
The NRL is an Australian and New Zealand professional 
rugby league competition played over 25 rounds from 
March to October each year. There are 16 professional 
teams (15 based in Australia and 1 in New Zealand). Each 
team has 36 contracted senior men’s players as well as 
variable numbers of players aged under 20 years.

Patient and public involvement statement
Participants were introduced to the survey by various 
club staff and the aims of the study were described to all 
consenting players. There was no direct participant or 
public feedback that altered the study design. The time 
burden on the participants was minimal in all cases. The 
results will be disseminated across all participating clubs 
by the club doctors involved in the study.

Study sample and data extraction
Players from three of the NRL clubs were selected to 
participate in a voluntary, anonymous survey (online 
supplemental appendix A) on player behaviour 
surrounding concussion reporting and reasons for 
under- reporting over the 2018 and 2019 Australian rugby 
league seasons. Three NRL clubs were approached, 
two in New South Wales and one in Queensland, as a 
cross- sectional representation of the entire NRL. An esti-
mated 90 open age contracted players and 100 under 
20s contracted players were asked to participate in the 
survey by their respective club doctors/physiotherapists 
or sports trainers. The numbers are estimated based on 
usual squad sizes at each club, but numbers may have 
had slight variation depending on daily player atten-
dances when the survey was distributed. The surveys were 
distributed during the 2020 preseason and collected by 
the club representative who was instructed not to review 
the answers or identify players, the reason for this was to 
reduce the risk of reporting bias. The completed hard 
copy survey forms were sent or delivered to the author 
(TL) between January and March 2020.

The survey
An anonymous retrospective survey was used to allow 
players to report instances of under- reporting without 
the fear of being sidelined or reducing chance of future 

team selection. Similar surveys have been used in studies 
investigating concussion reporting in Canada and 
Ireland and appear to reduce reporting bias in athletic 
cohorts.2 11 The survey was created to be completed in a 
short amount of time with direct questioning to improve 
compliance and response rates.

The questionnaire consisted of nine questions and was 
estimated to take 3–5 min to complete. The questions 
addressed player demographics including age range, years 
playing elite rugby league, usual position and number of 
concussions diagnosed in the past two seasons. Specific 
questions explored instances of concussion that were not 
reported, misreporting of symptoms during concussion 
assessments and the reasons for any misreporting. The 
players were asked if they had had intraclub education 
surrounding concussion and the potential consequences 
of under- reporting.

Analysis
All data were collated in a spreadsheet (Microsoft Excel, 
USA) and all analyses were undertaken using Stata V.13.0 
for Mac (StataCorp). Players were divided into three 
main categories according to the level they played at the 
time of study; NRL, reserve grade and under 20 players. 
Simple descriptive analyses were used to describe base-
line characteristics.

Main outcome measures were the number of concus-
sions diagnosed in the last 2 years, number of players who 
did or did not report a concussion, number of players 
who did or did not report correct symptoms during 
subsequent assessment after a concussion was diagnosed, 
when players under- reported and reasons for doing so.

Univariable analyses using logistic regression were used 
to the examine the associations between under- reporting 
of concussion symptoms during recovery and predictor 
variables such age, concussion education, years played, 
current level and history of concussions in the past. Fish-
er’s exact test was performed as a test of independence 
to examine the association between players not reporting 
symptoms and reasons for under- reporting. Values of 
p<0.05 were considered statistically significant.

Patient and public involvement
Patients and/or the public were involved in the design, 
or conduct, or reporting, or dissemination plans of this 
research. Refer to the 'Methods' section for further 
details.

RESULTS
Participants demographics
Across the three NRL clubs there were a total of 151 players 
responses, this comprised 59 players who identified as a 
first grade player (39.1%), 32 players who identified as a 
reserve grade player (21.2%) and 60 players who iden-
tified as an under 20 years player (39.7%) (see table 1). 
Based on 36 contracted NRL players per club this equates 
to a response rate of 84.3%, inclusive of both players who 
identify as NRL or reserve grade players. The under 20 
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years players response rate is an estimate as clubs contract 
differing numbers of players. Table 1 outlines the demo-
graphics of the survey group, including age range, 
years playing in the elite competitions and exposure to 
concussion education. As expected, the NRL group were 
much more experienced in regard to years played in 
elite competitions, and had better reported exposure to 
concussion education (90% reported having education, 
8.5% unsure and 1.5% denied having education).

Concussion episodes
Table 2 outlines the reporting behaviours of the partici-
pants. Across the total group, concussion incidence was 
high for the past two seasons; 55.7% of players reported 
at least one diagnosed concussion in the past 2 years. This 

was increased to 67.2% when looking at the NRL group 
only and lower in the under 20s age group with 40.7%.

Concussion reporting
A total of 26 athletes (17.2%) reported having a likely 
concussion in the past two seasons and not reporting it 
to a staff member or doctor (see table 2). This is 31.3% 
of players that reported having at least one diagnosed 
concussion over the 2018/19 seasons; 16.8% of surveyed 
players marked they had intentionally not reported a 
symptom during a concussion assessment with the team 
doctor. Table 2 outlines the reporting behaviours of the 
participants.

Table 3 outlines the reasons for under- reporting of 
symptoms. More than half of the participants (57.7%) 

Table 1 Age range, years of playing experience in elite competition and exposure to concussion education reported by elite 
rugby league participants in Australia

Total
(n=151)

NRL
(n=59)

Reserve grade
(n=32)

U20s
(n=60)

Age range (years) <18 22 (14.6%) 1 (1.7%) 0 (0%) 21 (35%)

19–22 75 (49.7%) 15 (25.4%) 21 (65.6%) 39 (65%)

23–25 21 (13.9%) 13 (22%) 8 (25%) 0 (0%)

26–28 14 (9.3%) 12 (20.3%) 2 (6.3%) 0 (0%)

29–30 11 (7.3%) 10 (16.9%) 1 (3.1%) 0 (0%)

>30 8 (5.3%) 8 (13.6%) 0 (0%) 0 (0%)

Years played in elite 
competitions

0–2 67 (44.4%) 5 (8.5%) 8 (25%) 54 (90%)

3–5 29 (19.2%) 13 (22%) 11 (34.4%) 5 (8.3%)

>5 55 (36.4%) 41 (69.5%) 13 (40.6%) 1 (1.7%)

Concussion education 
by the club

Yes 129 (85.4%) 53 (89.8%) 28 (87.5%) 48 (80%)

No 6 (4%) 1 (1.7%) 1 (3.1%) 4 (6.7%)

Unsure 16 (10.6%) 5 (8.5%) 3 (9.4%) 8 (13.3%)

%, percentage of participants in subsection; n, number of participants; NRL, National Rugby League.

Table 2 Concussion reporting statistics

Total NRL Reserve grade U20s

No. of players diagnosed with concussion in the past 2 
years

83/149
(55.7%)

39/58*
(67.2%)

20/32
(62.5%)

24/59*
(40.7%)

No. of players who always reported a suspected 
concussion

125
(83.9%)

46
(78.0%)

26
(81.2%)

53
(88.3%)

Players who did not report 
a likely concussion

12 occasions 23
(15.4%)

11
(18.6%)

6
(18.8%)

6
(10.0%)

3–5 occasions 2
(1.3%)

2
(3.4%)

0
(0.0%)

0
(0.0%)

5+ occasions 1
(0.7%)

0
(0.0%)

0
(0.0%)

1
(1.7%)

No. of players who always reported symptoms on 
assessment

126
(84.6%)

46
(78%)

28
(88%)

52
(87%)

No. of players who did not report symptoms on 
assessment

25
(16.8%)

13
(22%)

4
(12%)

8
(13%)

*Two players did not answer this survey question (one from the NRL group, one from the U20s group).
NRL, National Rugby League.
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reported they did not report a symptom as they did not 
want to be ruled out of the game or training session. Nearly 
a quarter of participants (23.1%) reported that they did 
not want to let down the coaches or teammates. Interest-
ingly, no players reported that the under- reporting reason 
to be fear of future selections or contracts based on the 
diagnosis. Fisher’s exact test was used to examine the 
association between players under- reporting symptoms 
and reasons for under- reporting and showed a significant 
association between the two variables (p<0.001).

Figure 1 shows the timing of under- reporting of symp-
toms. The majority of under- reporting occurred during 
or after a game (56%).

Trends
Further analysis performed did not identify any statisti-
cally significant associations between age of players, years 
played, level played and under- reporting of concussion 
symptoms. However, there was a trend suggesting that 
players who had reported at least one diagnosed concus-
sion in the past two seasons, were less likely to report a 
concussion to medical staff (OR 2.5). However, this anal-
ysis did not reach statistical significance (p=0.055). There 
was also a trend with more playing experience (>5 years 
in elite competitions) and higher odds of not reporting a 
likely concussion (OR 1.97, p=0.615).

DISCUSSION
Traumatic head injuries and concussion diagnoses are 
very common in rugby league with the majority (83/149) 
of players in our study reporting at least one concussion 
in the past two seasons. The diagnosis of a concussion 
remains dependent on player- reported symptoms, in 
combination with visualised signs and basic cognitive 
assessments in comparisons with baselines.1 4 The current 
study reveals that a significant percentage (22%) of NRL 
players still, at times, choose to conceal concussion symp-
toms during a doctor- led concussion assessment, which 
may result in missed or delayed diagnosis of concussion.

Rates of under-reporting
An encouraging finding in the current study is the 
perceived reduction of under- reporting when compared 
with similar studies done across other sports. At 17.2% 
this is the lowest under- reporting rate noted in published 
studies we have found during the literature review.2 8–13 
The very high reported rates of club led concussion educa-
tion may reflect in this improved rate of player reporting. 
85.4% of players surveyed reported having annual educa-
tion on concussion and its potential consequences. It 
remains unknown if the rate of under- reporting in rugby 
league has reduced, as this is the first known study of its 
type. Future research may identify trends of concussion 
reporting, the author would expect an improvement 
as education and long- term implications become more 
apparent. The increasing media coverage of concus-
sion and the reducing stigma around reporting may be 
a reason for the improved reporting rates in our study 
when compared with other sports in other countries.14

Reasons for under-reporting
The majority of reasons for under- reporting in our 
study were related to either; not wanting to be ruled 
out of the game or training, or, not wanting to let down 
coaches or the team. These answers may highlight the 
good knowledge of concussion symptoms in players and 
the tendency to not report due to the known repercus-
sions. These interpersonal reasons were found to be a 
common reason of under- reporting by Corman et al,3 
who investigated National Collegiate Athletic Association 
athletes reporting behaviours. It appears that players in 
the higher grade (NRL) have a greater tendency to not 
report concussion symptoms compared with under 20 
years players (22% vs 13%). The authors consider this 
is likely related to the greater pressures on the higher 
grade players from coaches, teammates and the public. 
An increase in external pressures on a player has been 
shown to increase the likelihood of a player continuing 
in a game despite symptoms of concussion.15–17

The reasons for under- reporting can help direct 
future education for players across elite competitions.18 
Education focussing on the personal repercussions of 
under- reporting concussion symptoms and the potential 
short- term and long- term implications of playing on with 
concussion may help with player behaviour change.18 19 

Table 3 Reported reasons for under- reporting of 
symptoms of concussion in elite rugby league players in 
Australia

Reasons for under- reporting N (%)

Always reported 125 (82.8%)

Despite symptoms, did not think they were 
significant

3 (2.0%)

Did not want to be ruled out of training or 
game

15 (9.9%)

Did not want to let down coaches or team 6 (4.0%)

Did not think symptoms were related to 
concussion

2 (1.3%)

Figure 1 The timing of under- reporting of symptoms. The 
majority of under- reporting occurred during or after a game 
(56%).
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The tendency for players to misreport during or after a 
game (56%), again supports that pressure of match play 
and expectations are implicated in the under -reporting 
in these situations.

Future directives
The evidence that under- reporting of concussion symp-
toms is prevalent in elite rugby league is important in 
highlighting the need for a more objective sideline diag-
nostic tool for concussive injury. Despite players having 
annual education on the topic of concussion, the under- 
reporting of symptoms appears to be driven by the desire 
to continue playing or not to let the team down, rather 
than due to inadequate knowledge of the symptoms or 
consequences of concussion. It is likely that as long as 
player- reported symptoms are a significant part of the 
concussion assessment then a number of concussive 
injuries will be missed due to player under- reporting. 
The introduction of match day video review, inde-
pendent ‘spotters’ and increased medical presence at 
games is designed to improve concussion identification 
rates.20 The number of players removed from the field 
due to identification of signs of concussion, who other-
wise would not have reported concussive symptoms, is 
unknown.

This study creates a reference point for further contact 
sport research into the reporting attitudes of players 
around concussive injury. Further research in the area 
would be encouraged with a larger cohort and with 
comparisons against sporting organisation concussion 
data, to help identify the true gap between concussions 
suffered and concussions identified by medical staff. The 
overall goal is to achieve an improved rate of concussion 
identification and subsequent improved player health 
outcomes.

Limitations
It is difficult to ascertain the accuracy of the study in 
regard to reporting bias. The use of anonymous surveys 
performed by players on a voluntary basis attempts to 
minimise the chance of bias. The high response rate in 
our cohort and similar reporting rates across the different 
grades is supportive of an unbiased snapshot of the rates 
of under- reporting in elite rugby league. Further research 
in the area and correlation with NRL documented cases 
of concussion would be a further area of interest.

The reliability of the survey was not analysed by the 
authors. Any internal inconsistencies in answering the 
questions cannot be ruled out and is recognised as a 
limitation of the study.

The current study selected three NRL clubs to partic-
ipate in the survey, with good response rates. Extension 
of the survey across all 16 clubs would be necessary to get 
a more accurate idea of reporting rates in the NRL. This 
initial study will hopefully encourage more professional 
teams to take notice of potential under- reporting and 
participate in a competition wide research project.

CONCLUSION
The research identified 17.2% of elite rugby league 
players in Australia chose not to report likely concus-
sive episodes and concussion- related symptoms during 
the 2018 and 2019 seasons. Clinicians need to be aware 
of under- reporting in athletes when assessing players 
following head injuries. The findings highlight the 
need for development of validated, objective testing for 
concussion following sports associated head injury.

Twitter Jane Fitzpatrick @sportsdocaus
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Concussion Symptom Reporting in Rugby League – Player Survey 

 

Principle investigator: Dr Thomas Longworth, BMed, PG Dip SEM (Bath) 

 

Please mark the one most accurate answer for the following 9 questions: 

 

1. Years playing for an NRL club (U20s/NRL/Reserve Grade) 

o 0-2 

o 3-5  

o >5 

2. What level are you currently playing at (most recent game)? 

o NRL 

o Reserve Grade 

o U20s 

3.     Age 

o <18 

o 19 – 22 

o 23 – 25 

o 26 – 28 

o 28 – 30 

o >30 

4.    Regular playing position 

o Wing 

o Fullback 

o Halves 

o Hooker 

o Centre 

o 2nd Row 

o Front row 

o Lock 

5. Number of diagnosed concussions (by a doctor) in the past 2 seasons (game or training) 

o None 

o 1-2 

o 3-5 

o 5+ 

6.    Have you felt you have suffered a concussion in the past two seasons and not reported to a member of 

the medical staff (game or training) 

o No never 

o Yes, 1-2 occasions 

o Yes 3-5 occasions  

o Yes 5+ occasions 

7.     Have you ever not reported a symptom to the doctor during a concussion assessment? 

o I always report my symptoms 

o Yes, during pre-season baseline testing 

o Yes, during or after a game 

o Yes, during return to play testing 

o Yes, multiple different occasions 

8. For what reason have you not reported a symptom(s) to the doctor during the assessment? 

o I always report my symptoms 

o I didn’t want to be ruled out of the game/training 

o I didn’t want to let down the team and/or coaches 

o I didn’t think the symptom(s) were related to concussion 

o Despite the symptom(s), I didn’t think they were significant 

o It occurred during an important game or time of the season 

o Fear that having a concussion diagnosis would affect future selections or contracts. 

9. Have you had annual education from your NRL club surrounding concussion symptoms and the 

potential consequences of under-reporting concussion? 

o Yes 

o No 

o Don’t know 
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