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Sports-related concussions (SRC) are common, with 1.6 to 3.8
million occurring within the United States each year [1]. Second to
vehicular trauma, SRC is a leading cause of traumatic brain injury
among individuals within the ages of 15-24 [2]. While most adolescents
recover from concussion, a subset displays or experiences an increase in
reported post concussive symptoms. It is thought that these symptoms
are in part related to pre-injury neurological and psychosocial
vulnerability, as well as post-injury decrements in neuropsychological
and neurobehavioral functioning [3]. The pre-injury psychosocial
vulnerabilities are numerous and include psychological disturbance,
personality traits, and coping abilities that ultimately influence rate of
improvement, report of residual symptoms, and possibly long-term
quality of life [4].

Of the existing pre-injury vulnerabilities, sleep function has
received considerably less attention. However, adolescent sleep often
lacks duration, quality and consistency [5]. For example, though there
is a general consensus among sleep researchers that adolescents require
approximately 9 to 10 h of sleep per night for optimal functioning, only
20% get the recommended nine hours of sleep on school nights and 45%
get less than eight hours on school nights [6]. The consequences of poor
sleep affect a number of domains including school performance, mood
regulation, cognitive processes including reaction speed and attention,
and overall health [7]. With regard to cognitive processes, it is possible
that deficits in psychomotor vigilance are the most pronounced. For
instance, deficits in psychomotor vigilance are observed following one
night of sleep restriction after 4 and 5 h of sleep [8].

Given that poor sleep patterns among adolescents are common
and that poor sleep quality disrupts cognitive function, it is intuitive
that pre-injury sleep patterns and/or disruption may alter sequelae
associated with brain injury. Thus, an area of increasing research
emphasis is the effect of sleep on neurocognitive function and recovery
from SRC.

For example, in one recent study, adolescent athletes with pre-
existing and self-reported sleep problems (i.e., sleeping less and/
or difficulty falling asleep) who were diagnosed with sports-related
concussion (SRC) reported more symptoms on the Post-Concussion
Symptom Scale (PCSS) [9] at 5-7 days and 10-14 days after injury
than did concussed athletes who did not report sleep problems. These
athletes also performed worse on verbal memory testing than did
athletes who did not report sleep problems [10]. A more recent study
that included over 7000 athletes found a “dose-response” effect of sleep
duration the night prior to baseline cognitive testing. Sleep restricted
adolescents had poorer performance on tests of verbal memory,
visual memory, visual motor speed, and reaction time compared to
demographically matched controls [11]. These two studies highlight
the importance of understanding and evaluating possible pre-existing
sleep problems among adolescents who suffer traumatic brain injuries.
These studies are also reflective of an emerging literature base that
seeks to examine the influence of common pre-injury vulnerabilities on
outcome following traumatic brain injury.

One instrument that may be useful for evaluation of sleep
characteristics among adolescents with SRC is the short version of the
Adolescent Sleep Wake Scale (ASWS). The ASWS is a 10-item scale with

three factors including (a) Falling Asleep and Reinitiating Sleep-Revised,
(b) Returning to Wakefulness-Revised, and (c) Going to Bed-Revised.
Internal consistency for this three factor model using Cronbach’s Alpha
ranges from 0.64 to 0.89 using a healthy sample and from 0.74 to 0.84
using a pooled sample of adolescents with chronic pain, sickle cell disease,
traumatic brain injury and depressive disorders [12]. Examination of
Cronbach’s Alpha for a more diverse sample indicates that the ASWS has
acceptable reliability for African American, Caucasian, and multi-ethnic
adolescents, but not for Latino adolescents [13].

Considerations for future research and clinical practice include the
parsing of effects of various sleep characteristics on the sequelae of SRC.
For example, emerging research examines the combination of sleep
restriction and other sleep problems such as “difficulty falling asleep”
[11]. Future studies may examine the effects of acute versus chronic
sleep deprivation, individual variables associated with insomnia such as
number of awakenings, total sleep time, and time required to fall asleep.
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