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Introduction

Current Sport-Related-Concussion (SRC) approaches usually em-
phasize the total number of symptoms and severity related to neu-
rotrauma, being a key component of the comprehensive evaluation
of concussion. Recently, researchers have proposed multidisciplinary
conceptual models of assessment and clinical care that emphasize
concussion subtypes based on clinical profiles (Kontos, et al. [1]).
From a clinical perspective, neuropsychological assessment is now
recognized by many international sporting organizations as a main-
stay of the diagnosis and management process following a concus-
sion. Evidence now shows that concussed athletes demonstrate sub-
tle cognitive deficits that may persist beyond self-reported symptom

resolution (Fischer, et al. [2,3]). In addition, neuropsychological tests
provide objective measures compared to self-reported question-
naires, which is essential to making good diagnostic and therapeutic
management decisions (Echemendia, et al. [4,5]). The rationale for
knowing the cognitive abilities after a mild traumatic brain injury
(TBI) in the field of sports is broad. First, cognitive dysfunction is one
of the most frequent consequences in patients suffering from TBI. The
most common neurocognitive consequences at all levels of severity
of TBI are attention, executive functioning, and memory deficits. Sec-
ond, disruption of basic cognitive functions might cause or increase
secondary disturbances in decision-making function, communication,
sleep, mood, behavior, and even in motorsports performance.
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Third, a neuropsychological evaluation, in addition to determin-
ing the presence and severity of cognitive dysfunction, provides in-
formation about the player’s attitude and behavior regarding having
suffered a concussion. Lastly, systematic neurocognitive and neu-
ropsychiatric assessment of the players is a precondition for any
treatment of impaired cognition in sports concussions. Therefore,
knowledge related to cognition functioning adds to the know-how of
the total recovery curve following SRC. The present brief report was
aimed at integrating several individual variables known early during
sports concussions to determine if they independently predict cog-
nitive functioning in a group of adult rugby players with a concus-
sion during the first 72 h. We hypothesized that more severe or lon-
ger-lasting concussion symptoms would be associated with poorer
cognitive performance during the first 72 h after a sports concussion.
Finally, we wonder whether these associations would be modified
by the number of prior concussions or the years playing rugby. The
answer to this question would allow us to hypothesize for a future
longitudinal study if the lower cognitive performance would be an
immediate consequence of the brain injury or a possible cumulative
effect of repeated blows to the head.

Materials and Methods
Participants

92 male rugby players, aged 17-34, from the Argentina-Sports
Concussion Assessment & Research Study (Arg-SCARS).

Inclusion Criteria

Age 17+, male rugby union players, on-field evaluation, and of-
fice- based assessment within 72 hours post-concussion.

Exclusion Criteria

Minor or unconfirmed head contact, incomplete assessments,
positive neuroimaging findings, or Glasgow Coma Scale score below
14.

Procedures

The methodological organization of Arg-SCARS has been de-
scribed in detail (Russo, et al. [6,7]). Players were assessed through
a clinical interview, symptom self-report, neurocognitive testing, and
vestibular-oculomotor screening.

Tools Used

On-field Concussion Signs Checklist, Concussion Symptom Re-
port, Post- Concussion Symptom Scale (PCSS), and a battery of neu-
ropsychological tests. Six domain-specific composite scores were cre-
ated by averaging several scores from different neuropsychological
tests, after first converting raw scores to z-scores based on published
normative references.

Statistical Analysis

The study used ANOVA, bivariate correlations, and linear regres-
sion analyses to explore relationships between cognitive performance
and concussion severity, controlling for the number of previous con-
cussions and years playing rugby.

Key Findings

The ANOVA test showed a linear relationship between the set of
predictor variables and global cognitive performance (F (6) = 6.708, p
= 0.002). Longer duration of post- traumatic amnesia (p=0.037) and
higher severity of post-concussion symptoms (p=0.01) were associat-
ed with lower global cognitive composite scores even after adjusting
for other variables. Duration of post-traumatic amnesia and severity
of post-concussion symptoms may help prognosticate cognitive per-
formance in adult rugby players within the first 72 h following a con-
cussion, suggesting that poor cognitive functioning might be an im-
mediate negative consequence of concussion in players with a more
severe clinical profile.

Discussion

The severity and duration of concussion symptoms are critical
in predicting cognitive performance in the early post-injury period.
Immediate attention to these factors can aid in the effective manage-
ment and rehabilitation of concussed athletes, potentially mitigating
long-term cognitive impairments.

Future Directions

Longitudinal studies are recommended to further explore the
long- term impacts of repeated concussions and to improve assess-
ment and management strategies for SRC.
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