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   ABSTRACT 
 The current management of sports concussion involves 
a return to the baseline ‘asymptomatic’ status prior to 
returning to play and training. Unfortunately, although 
the term ‘asymptomatic’ is widely used it has not been 
operationally defi ned. This review identifi es the need 
to formally defi ne the term ‘asymptomatic’ as used in 
sports concussion, discusses some of the challenges 
associated with its defi nition and offers some possible 
solutions for further debate. The operational defi nition 
of the term ‘asymptomatic’ may provide the stimulus for 
further informed discussion at a future meeting of the 
international Concussion in Sport group, and by other 
peak sports medicine bodies involved in management 
guideline development.     

  Determining the safe return-to-play (RTP) of an 
athlete following a sports concussion is a chal-
lenge for the sports medicine practitioner. The 
self-reported symptoms (eg, headache, dizziness) 
together with impaired balance and cognitive 
function play an important role in making RTP 
decisions.  1   The summary and agreement,  2     3   posi-
tion  4   and consensus statements  1     5   agree that the 
athlete should be ‘asymptomatic’ at rest and with 
exertion (physical and cognitive) in order to safely 
return to the game or practice. 

 Historically, the term ‘asymptomatic’ has been a 
key component of most RTP guidelines. Although 
the term was not specifi cally used, Hughenholtz 
and Richard in 1982 recommended that the ‘train-
ing and competition should be avoided for at least 
several days, until all associated symptoms and 
any structural abnormalities have completely 
resolved’ (page 829) before returning the athlete 
to activity following a concussion.  6   Nelson  et al   7   
were probably the fi rst to use the actual term 
‘asymptomatic’ in their management guidelines 
in 1984 for an athlete with mild head injury. The 
authors suggested that ‘the athletes should not 
be permitted to return to activity until they are 
asymptomatic’ (page 107). Cantu  8   in 1986, in his 
RTP guidelines, defi ned the term asymptomatic as 
‘no headache, dizziness or impaired orientation, 
concentration or memory during rest or exertion’ 
(page 79). Subsequently, others such as American 
Academy of Neurology,  9   Colorado Medical 
Society  10   have incorporated this term into their 
RTP guidelines. 

 The current RTP rehabilitation protocol  1   rec-
ommended by the international Concussion in 
Sport (CIS) group has also incorporated the term 
asymptomatic in their protocol. This protocol 
specifi es that the athlete with a concussion should 

‘rest until asymptomatic’ and follow a graded, 
stepwise activity during which ‘the athlete should 
continue to proceed to the next level if asymp-
tomatic at the current level’ (page i78). However, 
no guidance is given as to what is meant by the 
term ‘asymptomatic’, thus leaving the decision to 
the judgment of the individual doctor. 

 The Oxford online dictionary defi nes the term 
‘asymptomatic’ as ‘producing or showing no symp-
toms’.  11   However, the use of the term asymptom-
atic in sports concussion is confusing as clinicians 
and researchers have not operationally defi ned 
the meaning of the term ‘asymptomatic’ for an 
athlete with a concussion. Moreover, it appears 
that the term is synonymous for descriptors such 
as the ‘symptom-free’ status of an athlete, ‘com-
plete resolution’ of symptoms, ‘absence’ of symp-
toms, return to the ‘preseason baseline’ of the 
symptoms, or ‘scores equivalent to those reported 
by the specifi c control groups’ used in the studies. 
The aim of this critical review is to identify the 
need to formally defi ne the term ‘asymptomatic’ 
as used in sports concussion, discuss some of the 
challenges associated with its defi nition and offer 
some possible solutions for further debate.  

  POSTCONCUSSION SYMPTOMS AND THEIR 
MEASUREMENT 
 The assumption of asymptomatic status in the 
sports concussion fi eld/literature is generally 
based on the self-reported symptoms of the ath-
lete. The description of symptoms following a 
sport concussion has largely been infl uenced by 
the literature on the non-sporting head injury 
population.  12     13   Barth  et al   14   were among the fi rst 
to validate the acute symptoms associated with 
sports concussion in a large prospective study. 
Subsequent studies  15   –   22   have established a set of 
common symptoms sensitive to the effects of 
sports concussion with some grouping them under 
three symptom clusters (cognitive, somatic and 
affective)  23   –   26   However, this clustering of symp-
toms remains speculative and further research is 
needed to validate this categorisation. 

 The self-report symptoms are most often docu-
mented using a symptom scale/checklist.  20     27     28   
A systematic review by Alla  et al   29   identifi ed six 
core symptom scales/checklists and some 14 vari-
ants, which differed in their naming, number of 
symptoms measured and terminology used to 
describe symptom items. The scales/checklists 
also varied in their approach to measurement with 
some recording symptoms on a 7-point Likert 
Scale (0=none, 6=severe), and some measuring 
dichotomously as ‘Yes’ or ‘No’. In all cases, all the 
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symptoms included are equally weighted. At present, there is 
no scale/checklist that is considered as a ‘gold standard’ in the 
measurement of symptoms following a concussion, although 
the Postconcussion Symptom Scale (PCS) included in the Sport 
Concussion Assessment Tool 2 (SCAT2)  1   may attain this sta-
tus in the future. 

 The three most common measurement variables derived 
from the Symptom Scores reported by an athlete are; the 
total number of symptoms (Symptom Score), Symptom 
Severity Score and symptom endorsements. The total num-
ber of symptoms is the sum of the number of symptom items 
that were reported as more than zero on a symptom scale/
checklist regardless of their severity. For example, presence 
of the symptom ‘headache’ can be mild (score of 1), moder-
ate (score of 2–4) or severe (score of 5 or 6). The Symptom 
Severity Score is the sum of the individual symptom items 
multiplied by their severity. The Symptom Severity Score 
consist of scores ranging from 0 to 6 for each of the individ-
ual symptom items. In this context, the higher the severity 
(0–6) of the individual symptom item, the greater would be 
the score. The maximum possible Symptom Severity Score 
is calculated as number of symptom items in a scale/check-
list multiplied by six (for a 7-point Likert Scale). Symptom 
endorsement is the number (often expressed as percentage) 
of participants reporting an individual symptom item. The 
total number of symptoms is recommended as the primary 
method of symptom scoring in the SCAT2, with an addi-
tional option of deriving Symptom Severity Score for serial 
symptom measurements; a method of tracking recovery over 
time. In theory, for an athlete to be considered as asymptom-
atic, both the total number of symptoms and the Symptom 
Severity Score have to be zero, a situation deemed to be more 
or less impossible.  

  SYMPTOM REPORTING 
 Symptoms are state dependent  30   and have a tendency to vary 
with the time and day of measurement,  31   emotional sta-
tus/anxiety, attitude, motivation, honesty and the willing-
ness of the individual  32   who is reporting these symptoms. 
Moreover, symptom reporting is subject to a large number 
of psychological and perceptual biases  33   and is infl uenced 
by age, sex,  34   education, preinjury and injury characteristics 
such as general health status,  35   psychiatric distress, pain and 
medication.  36   –   39   Furthermore, it is evidenced that symptom 
reporting is infl uenced by factors such as premorbid person-
ality characteristics,  40   day-to-day stress  41     42   attentiveness to 
the body and measures of competence or control.  33   Several 
models  43   –   45   have been proposed to explain the sociopsycho-
logical basis of symptom reporting and have been reviewed 
elsewhere.  46   In particular, the ‘good old days’ bias  43   argues 
that individuals underestimate preinjury symptoms and show 
a tendency to attribute postinjury symptoms to the injury 
whether they are directly related to injury or not. However, 
this is not applicable in the absence of baseline data. Another 
contentious area in relation to symptom reporting is that ath-
letes may under-report or deny the presence of their symp-
toms  47   due to multiple factors.  48   

 In addition, age, sex  34   and interindividual variability in 
symptom recovery  49   also can infl uence Symptom Scores, as 
the method of data collection.  50     51   In a recent study, Iverson 
 et al   52   established that patients with mild traumatic brain 
injury (n=61) reported higher symptoms on a standardised 
questionnaire (mean Symptom Severity Score of 9.1±3.2) 

when compared with an open-ended interview method (mean 
Symptom Severity Score of 3.3±1.9).  

  POSTCONCUSSION-LIKE SYMPTOMS AT REST IN 
THE  NON-CONCUSSED POPULATION 
 At any given point in time, non-concussed individuals report/
demonstrate a range of symptoms similar to those associ-
ated with a concussion. Gouvier  et al   53   were among the fi rst 
to examine the presence of symptoms (eg, irritability, fatigue) 
similar to those reported following a concussion in non-con-
cussed university students. Subsequent studies ( Table 1 ) inves-
tigating the base rates of postconcussion-like symptoms have 
found a range of Symptom Severity Scores (0–78) in the non-
concussed populations. These studies have utilised a variety 
of symptom scales/checklists with the number of symptom 
items ranging from 10 to 37. University students were the tar-
get population in most of these studies. The overall conclusion 
from these studies was that postconcussion-like symptoms 
are prevalent in the non-concussed population. Fatigue, irri-
tability, headaches, nervousness, anxiety, poor concentration, 
depression and sleeping problems were the most commonly 
reported symptoms documented in most of these studies.  

  Table 1  summarises the symptom profi les (Symptom Scores, 
Symptom Severity Score and endorsement) reported at rest in 
the non-concussed population. The Symptom Severity Scores 
ranged from 3.5 to 10.1 (SD±3.3 to 12.4) in these studies. In 
addition, a preliminary examination of the Symptom Severity 
Scores of the 60 studies included in our previous systematic 
review  29   was conducted to verify the base rates of Symptom 
Severity Scores. The scores ranged from 1.0 to 9.0 (SD±1.0 to 
12.5) for the control groups and from 2.0 to 14.0 (SD±4.0 to 
12.5) for the preseason baseline scores of the athletes who were 
concussed during the season in those studies. Furthermore, 
symptoms are also observed in wider non-concussed popu-
lations. Symptoms such as irritability, anxiety and nervous-
ness, insomnia, psychosomatic reactions and depression were 
reported to have occurred in individuals who are exposed 
to a variety of civilian and natural disasters,  54   –   56   and world 
wars  57      58   sometimes several months later.  

  POSTCONCUSSION-LIKE SYMPTOMS AT REST IN MEDICAL 
AND INJURED POPULATIONS 
 Postconcussion-like symptoms have been shown to be prev-
alent in various categories of medical patients. Fox  et al   59   ex-
amined the base rates of postconcussion-like symptoms in 
non-concussed patients (n=1116) visiting departments of neu-
rology, internal medicine and family practice. Headache (47%), 
fatigue (46%), irritability (42%), impatience (38%), concentra-
tion diffi culties (32%), memory problems (27%), dizziness 
(27%), visual problems (24%), ear ringing (21%) and sensitivity 
to noise (15%) were frequently reported by the patients in their 
study. In other studies, medical patients with gastrointestinal 
disorders  60   or chronic fatigue syndrome  61   showed symptoms 
such as headache, fatigue, concentration diffi culties, nervous-
ness, sleep disturbances, nausea/vomiting and irritability. 

 Similarly, other studies have found a range of postconcus-
sion-like symptoms in patients with psychiatric problems,  62      63   
orthopaedic and general trauma patients,  64   –   67   individuals with 
post-traumatic stress and anxiety disorders,  68     69   depressed 
individuals,  36     70     71   personal injury litigants,  63     72   patients with 
whiplash injuries  73   and in patients with chronic pain.  74   –   76   
These studies have utilised a variety of symptom scales/check-
lists with the included a number of items ranging from 13 to 
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  Table 1      Symptom profi le of non-concussed population at rest  

 Study 
 Sample size 
(mean age)  Scale  Items  Rating 

 Symptom profi le 

 SS mean 
(SD) 

 Symptom Severity Scores 

 Endorsements 
 Max 
score 

 Mean (SD)  Range 

 Combined  Male  Female  Combined  Male  Female 

Gouvier 
 et al   53  

49 
(19.4 Years)

PCL 37 Y/N NR NA NR NR NR NR NR NR Often impatient – 2%
Often looses 
temper – 37%
Diffi culty becoming 
interested – 36%

Gouvier 
 et al   91  

50 
(19.1 Years)

PCL 37 Y/N 7.7 
(5.4)

NA NR NR NR NR NR NR NR

PCL 17 Y/N 3.7 
(3.0)

NA NR NR NR NR NR NR NR
PCS

Wong  
et al   92  

88 
(19 Years)

PCL 37 Y/N 14.0 
(6.8)

NA NR NR NR NR NR NR Ringing in 
the ears – 49%
Trouble remembering 
things – 47%
Often have 
headaches – 43%

PCL 17 Y/N 6.3 
(3.3)

NA NR NR NR NR NR NR NR
PCS

Machulda 
 et al   93  

179 
(20.7 Years)

SRS 37 5-PL 18.1 
(6.2)

148 27.5 
(14.0)

NR NR NR NR NR Anxiety – 87%
Fatigue – 83%
Concentration 
diffi culty – 80%

Chan  85  85 
(33.9 Years)

RPSC 16 5-PL NR  64 9.4 
(8.0)

NR NR 0 - 31 NR NR Longer time 
to think – 66%
Poor 
concentration – 59%
Forgetfulness – 59%

Iverson 
and 
Lange  86  

104 
(23.4 Years)

BC-PSI-Sf 13 6-PL 7.1 (3.5)  65 NR NR NR NR NR NR Fatigue – 76%
Irritability – 72%
Feeling sad – 61%

Covassin 
 et al   34  

1209 
(NR)

PCS (ImP) 22 7-PL NR 132 NR 7.3 
(11.5)

10.1 
(12.4)

NR NR NR Fatigue – 49%*
Headache – 34%*
Sleeping less 
than usual – 33%*

Lovell  
et al   83  

1746 (NR) PCS (ImP) 22 7-PL NR 132 NR 4.6 
(7.7)

7.9 
(11.5)

NR 0–56 0–78 NR

Wang  
et al   94  

124 
(22.7 Years)

RPSC 16 5-PL NR  64 9.3 
(NR)

NR NR NR NR NR Fatigue – 77%
Longer time 
to think – 60%
Poor 
concentration – 59%

Shehata 
 et al   87  

260 
(20.5 Years)

SCAT PCS 25 7-PL NR 150 4.2 
(NR)

3.5 
(NR)

6.3 
(NR)

NR NR NR Fatigue – 37%
Drowsiness – 23%
Neck pain – 20%

Garden 
 et al   37  

93 (NR) BC-PSI-Sf 13 6-PL NR  65 NR NR NR NR NR NR Headache – 83%
Fatigue – 82%
Irritability – 78%

Garden and 
Sullivan  36  

96 (NR) BC-PSI-Sf 13 6-PL NR  65 NR NR NR NR NR NR Headache – 81%
Fatigue – 81%
Irritability – 78%

Piland  
et al   95  

1065 
(19.8 Years)

HIS  9 7-PL NR  54 4.7 
(6.0)

NR NR NR NR NR Fatigue – 45%
Drowsiness – 39%
Headache – 38%

   *Females. 
 BC-CRP PCS, British Columbia Concussion Rehabilitation Programme Postconcussion Scale; BC-PSI-Sf, British Columbia Postconcussion Symptom Inventory-Short From; 
Combined, males and females; HIS, Head Injury Scale; NR, not reported; PCL, Postconcussion Checklist; PCS, Postconcussion Symptom Scale; PCS (ImP), ImPACT 
Postconcussion Symptom Scale; PL, point Likert Scale; RPSC, Rivermead Postconcussion Symptoms Checklist; SCAT PCS, Sport Concussion Assessment Tool 
Postconcussion Symptom Scale; SRS, Symptom Rating Scale; SS, Symptom Score.   

 group.bmj.com on June 13, 2011 - Published by bjsm.bmj.comDownloaded from 

http://bjsm.bmj.com/
http://group.bmj.com/


Review

Alla S, Sullivan SJ, McCrory P. Br J Sports Med (2011). doi:10.1136/bjsm.2010.0812994 of 8

44. Fatigue and headache were reported as the most commonly 
endorsed symptoms in these studies. Thus, a range of studies 
on non-concussed, medical and injured populations indicate a 
non-specifi c constellation of postconcussion-like symptoms.  

  POSTCONCUSSION-LIKE SYMPTOMS PROVOKED WITH 
EXERCISE IN THE NON-CONCUSSED POPULATION 
 Exercise is an integral part of most RTP guidelines and is a 
component of the recommended sports concussion manage-
ment.  1   The RTP rehabilitation protocol proposed by the con-
sensus group  1   emphasises the need for an athlete to remain 
asymptomatic with exercise for their resumption of activities 
(game or practice). While the presence of postconcussion-like 
symptoms is established in the non-concussed and medical 
populations at rest, similar symptoms are also shown to occur 
with exercise in the non-concussed population. Recently, three 
studies  77   –   79   have been conducted to explore the symptoms 
provoked by exercise in the non-concussed population. The 
intensity of exercise and the symptom scale/checklist used to 
document symptoms varied between these studies.  Table 2  
summarises Symptom Severity Scores reported in these stud-
ies, which varied from 3.1 to 16.1 (SD±4.8 to 12.4).  

 Thus a wide range of literature is suggesting that symptoms 
similar to those associated with a concussion are present in 
the non-concussed population at rest and with exercise. These 
studies further indicate that it is highly unlikely that a player 

would be able to achieve a score of zero on a symptom scale/
checklist following a concussion. Therefore, it is necessary that 
the asymptomatic status is defi ned, and an acceptable level of 
Symptom Scores (base rate or normative) established at rest 
and with exercise in order to assist RTP decisions following a 
sports concussion. Recent literature  80     81   discussing mild trau-
matic brain injury emphasised the importance of considering 
base rates in the accurate diagnosis of a condition and its and 
clinical formulation.  

  MOVING TOWARDS AN OPERATIONAL DEFINITION OF 
‘ASYMPTOMATIC’ IN SPORTS CONCUSSION – AT REST 
 The literature reviewed here suggests the presence of a range 
of postconcussion-like symptoms in non-concussed popu-
lation using a variety of data collection instruments and 
strategies. Furthermore, exercise in controlled settings has 
been demonstrated to elicit an increase in Symptom Scores 
on instruments commonly used to measure postconcus-
sion symptoms. This creates a potential problem in mak-
ing RTP decisions as the consensus statement recommends 
that the athlete should be symptom-free at rest and with 
graded activity before returning to practice or games. The 
clinician is thus left with a dilemma, whether the Symptom 
Scores they record are related to a concussion, other injuries 
(eg, whiplash or cervicogenic headache) or simply indica-
tive of the individual’s general health status at the time of 

  Table 2      Symptom profi le in non-concussed population with exercise  
 Variable  Alla  et al    77   Covassin  et al    89   Gaetz and Iverson   79  

Sample size (age range) 60 (18–35 Years) 60 (18–35 Years) 54 (18–24 Years) 75 (18–24 Years)
Scale/checklist SCAT PCS SCAT PCS PCS (ImP) BC-CRP PCS
Items 18 18 22 16
Rating 7-PL 7-PL 7-PL NR
Exercise intervention Moderate intensity High intensity Maximal exercise test Aerobic exercise protocol
Symptom profi le
 SS*     
 Combined     
 Pre  1.0 (2.9)  1.0 (1.7) NR NR
 Post  1.5 (3.1)  4.0 (3.4) NR NR
 Male     
 Pre  0.7 (1.7)  1.2 (2.0) NR NR
 Post  1.2 (2.1)  4.9 (3.9) NR NR
 Female     
 Pre  1.4 (3.7)  0.8 (1.4) NR NR
 Post  1.9 (3.9)  3.1 (2.6) NR NR
 SSS     
 Combined     
 Pre  4.5 (9.6)  3.4 (4.7) <1 (NR)†  
 Post  6.6 (10.5) 13.8 (11.6) 4.0 (NR)†  
 Male     
 Pre  4.1 (8.6)*  3.7 (4.8) NR 4.0 (4.9)
 Post  3.1 (4.8)* 16.1 (12.4) NR 4.3 (5.1)
 Female     
 Pre  4.9 (10.6)*  3.0 (4.4) NR 6.8 (8.2)
 Post  3.9 (8.7)* 11.4 (10.4) NR 4.6 (5.2)
 Endorsements Fatigue/low energy – 62% Fatigue/low energy – 73% NR NR

Pressure in head – 40% Balance problems/dizzy – 70%
Diffi culty concentrating – 28% Don’t feel right – 58%

   *Scores re-worked from the original data. 
 †Scores represent that reported for the symptom ‘fatigue’ and are interpreted from the graph. 
 BC-CRP PCS, British Columbia Concussion Rehabilitation Programme Postconcussion Scale; NR, not reported; PCS (ImP), ImPACT Postconcussion Symptom Scale; 
Pre, prior to exercise; Post, immediately following exercise; SS, Symptom Scores; SSS, Symptom Severity Scores.   
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assessment – whether at rest or following a period of  physical 
and/or cognitive activity. Players could be erroneously kept 
from participation if they were considered to be symptom-
atic for the wrong reason (eg, following exercise). Thus there 
is a need to consider population-based reference scores or the 
athlete’s own baseline scores, obtained several times pre-
season, when making a decision as to what constitutes an 
asymptomatic status. While the RTP decision is not made on 
symptom profi les alone they do represent one aspect of the 
multidimensional decision, along with balance and cognitive 
testing. In many community settings where there is a lack of 
infrastructure or non-availability of well-informed medical 
professionals, symptom profi les may play the predominant 
role in decision making. 

 Recently, two studies have indirectly tackled the operational 
defi nition of the term ‘asymptomatic’, though the purpose of 
these studies was not to defi ne the asymptomatic status itself. 
Lau  et al   82   used a Symptom Severity Score of less than 7 on a 
22-item computerised ImPACT PCS  83   as one of the criteria to 
clear acutely concussed athletes to RTP. In addition, they did 
not allow the players to RTP if they presented with a headache 
or other symptoms such as dizziness or balance problems, 
which were the primary symptoms associated with the ini-
tial diagnosis of the athlete’s concussion. In order to address 
the pragmatic question of when it as appropriate to ask a 
recently concussed player to participate in an exercise provo-
cation research protocol, Alla  84   chose an arbitrary Symptom 
Severity Score of 7 or less on the 25-item SCAT2 PCS to defi ne 
the asymptomatic status at rest. This was largely based on the 
presence of Symptom Severity Scores reported in the non-con-
cussed population.  77     85   –   87   The choice of this value recognised 
that, on any given day, an individual is likely to report a num-
ber of symptoms even when they have not been concussed. 
The value represented the lowest 5% of the 150-point maxi-
mum score for the scale. As the exercise provocation protocol 
permitted/encouraged the athlete to stop the protocol if they 
felt an increase in symptoms, it was considered a responsible 
decision. 

 A number of theoretical and pragmatic approaches can 
be considered in operationally defi ning the asymptomatic 
status of an athlete following a concussion. There is a need 
to consider a number of factors such as the state dependent 
nature of symptoms, number of previous concussions, the 
scale/checklist under consideration, the choice of measure-
ment variable (Symptom Score or Symptom Severity Score) 
and whether any symptom or subset of symptoms should be 
considered differently in the decision. The approaches pre-
sented below need to take into account whether the player 
is being assessed immediately following a suspected concus-
sion, at rest or as part of an exertion protocol incorporating 
physical activity. 

  Return of all symptoms to zero 
 The strict interpretation of RTP recommendation requires all 
symptoms to be asymptomatic, that is, zero. Thus, by default, 
all the symptoms must return to zero (Symptom Severity 
Score=0) before a player is permitted to return to practice or 
a game. While, in keeping with the recommended criteria and 
providing the utmost caution this approach may be impracti-
cal. Moreover, this is an expectation which does not recognise 
the fact that any individual, player or not, is likely to present 
with a number of postconcussion-like symptoms unrelated to 
a concussion both at rest and following a period of physical 
activity ( Tables 1  and  2 ).  

  Return of acute postconcussion symptoms to zero 
 Each player with a sports concussion presents with an individ-
ualised profi le of symptoms. In this approach, ‘asymptomatic’ 
is defi ned as the return to zero of acute symptoms that were 
associated with the suspected diagnosis of a concussion. Thus, 
only the acute symptoms reported at the time of the concus-
sion are considered and monitored for a return to zero, thereby 
allowing for the presence of other symptoms on the checklist. 
However, this approach does not take into account the ‘state’ 
variability associated with every day symptom reporting and 
the possible late appearance of some symptoms. Thus, the 
decision making could be contaminated by the presence of 
naturally occurring (state) symptoms.  

  Return of all symptoms to preseason baseline values 
 This approach is aligned with that used in objective neuropsy-
chological testing and assumes a return of neuropsychological/
cognitive function to preseason baseline values, thus individu-
alising the decision and taking into account interindividual 
variance. The ‘state’ dependent nature of symptoms and other 
factors (eg, honesty, general health status) infl uencing the 
symptom reporting by an athlete make it challenging to set 
an absolute baseline value for any athlete. Moreover, although 
recommended, baseline values are not always obtained in 
many situations, particularly at the community level where 
most concussions occur. Thus, the absence of baseline values 
will prohibit this approach to decision making.  

  Setting a decision score based on population variances 
 Where population variances for a specifi ed scale/checklist 
are readily available, then a decision rule such as that based 
on±2 SD could be used, as is often the case in psychometric 
testing.  88   However, the SD of the Symptom Scores reported 
are generally quite large ( Table 1 ) and may not be practically 
useful in determining the asymptomatic status. Furthermore, 
this approach may result in a high number of false decisions 
and may allow players to return to the game while still pre-
senting with a spectrum of symptoms. Thus, this approach 
may not be pragmatic until such time that larger data sets with 
more robust SD for the various symptom scales/checklists are 
available.  

  Setting a criterion-referenced cut-off score 
 This approach posits the development of a specifi c criterion 
value that is operationally defi ned as representing the ‘asymp-
tomatic’ state. This would serve as a cut-off value to assist 
in clinical decision making. Considering just the total num-
ber of symptoms (Symptom Score) as a cut-off score would 
be problematic in a defi nition of asymptomatic status, as the 
presence of a single symptom does not provide information 
about its severity (graded 0–6), although a Symptom Score of 
‘zero’ would negate this situation. Therefore, it is necessary 
that the Symptom Severity Score, coupled with the severity 
of the individual symptom item (graded 0–6), is considered in 
defi ning asymptomatic status. 

 It is challenging to establish a specifi c cut-off score, whether 
mathematically or by expert opinion.  1   Nevertheless, an exam-
ination of Symptom Severity Scores reported in the literature 
( Table 1  and  2 ) indicate that it might be prudent to consider 
a Symptom Severity Score of say 5 or less for males and 6 
or less for females. This value seems to be representative of 
values reported for the general population, notwithstanding 
the various scales used. Although, currently not supported by 
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international guidelines, athletes with a concussion exhibiting 
scores (5 or less for males and 6 or less for females) may still 
be considered as asymptomatic for their RTP. However, while 
choosing to adopt a cut-off value, it is important to ensure that 
the athlete’s neurological examination is normal and, balance 
and cognitive functioning have returned to baseline values.  1   

 Despite their individual strengths and weaknesses, it is nec-
essary to move forward and begin investigating the use of one 
or more of these approaches. It is timely to take a pragmatic 
view that athletes are probably been returned to play while 
their Symptom Scores are close to but not zero. The choice 
of any given approach should recognise the following; (1) the 
multiplicity of symptom scales/checklists, (2) number of symp-
tom measurement variables, (3) recognition of population val-
ues, (4) differences in symptom reporting between males and 
females and (5) that any recommended approach needs to be 
of universal application and not limited to a specifi c tool. 

 With this in mind, we argue that a criterion-referenced 
approach is worthy and demands further investigation as a 
possible solution. We have proposed a conservative criterion 
value for Symptom Severity Scores of 5 or less for males and 6 
or less for females based on our interpretation of data in  Table 
1 . The use of a Symptom Severity Score in this range is likely 
to return the same decisional outcome no matter on what 
scale ( Table 1 ) it is recorded, as these scores are also in keeping 
with population-based values. The criterion-referenced cut-off 
scores presented here are not set in stone but proposed to gen-
erate further debate and investigation.   

  MOVING TOWARDS AN OPERATIONAL DEFINITION OF 
‘ASYMPTOMATIC’ IN SPORTS CONCUSSION – WITH 
EXERTION 
 Current recommendation is that the athlete needs to be 
asymptomatic at rest and with exercise before proceeding 
through the stepwise rehabilitation protocol. It is further rec-
ommended that ‘if any postconcussion symptoms occur while 
in the stepwise programme, the patient should drop back to 
the previous asymptomatic level’.  1   The above proposed symp-
tom severity cut-off scores (5 or less for males and 6 or less for 
females) can be useful in determining the readiness of an ath-
lete to participate in an exercise protocol and offers guidance 
for progression through each stage. 

 However, further caution is needed in determining the 
asymptomatic status following a period of exercise as Symptom 
Severity Scores are elevated immediately following exercise in 
non-concussed individuals ( Table 2 ). It is challenging to set a 
cut-off score following a period of physical exertion, whether 
it is game related or part of an exercise provocation protocol, as 
Symptom Scores can be signifi cantly infl uenced by the inten-
sity and fatiguing effects of exercise.  77     89   This can be addressed 
by the development of a standardised exercise protocol which 
models the internationally recommended RTP protocol. This 
could serve as a reference for obtaining baseline Symptom 
Scores. A preliminary, progressive exercise protocol  84   is 
recently been trialled to document the symptom responses in 
both non-concussed and concussed participants. This research 
direction will assist in the development of a modifi ed cut-off 
score to account for the effects of the exercise situation. 

 This review has raised issues concerning the defi nition of the 
asymptomatic status in sports concussion symptom reporting 
and provides some options for consideration. Underpinning this 
discussion is the concern for the health and safety of the ath-
lete following a concussive injury. The ultimate RTP decision 

depends primarily on the experience and judgement of the 
sports medicine doctor who may be confronted with medi-
colegal issues including potential litigation, which may arise 
if widely accepted recommendations and standards of care are 
not followed.  90   Since the current recommendations state that 
the athlete must be ‘asymptomatic’ before returning to activ-
ity it is important that sports medicine doctors are given some 
guidance on the meaning of this term to reduce the potential 
liability associated with their decision making. While the spirit 
of providing safe advice (asymptomatic) is contained in the con-
sensus statement there is a need for further examination and 
discussion of what specifi cally is meant by the term ‘asymp-
tomatic’ to provide a more quantitative and evidenced based 
criteria to assist in the RTP decision making. The operational 
defi nition of the term ‘asymptomatic’ may provide the stimulus 
for further informed discussion at a future meeting of the inter-
national CIS group and by other peak sports medicine bodies.  

  CONCLUSION 
 The term ‘asymptomatic’ is widely being used in the sports 
concussion literature, however, it has not as yet been formally 
defi ned. The term is potentially confusing and misleading 
considering the fact that the postconcussion-like symptoms 
are present in the non-concussed population at rest and with 
exercise. The intent of this paper is not to offer solutions but 
rather to raise the issue for further consideration.     
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