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Abstract 
 
 Each year in the pediatric population, there are over five hundred thousand emergency 
room visits for concussion (Meckler, 2014).  Children and adolescents who suffer from 
concussion require   longer recovery periods and may experience greater cognitive dysfunction 
than adults (Marsh, Fraser, & Marsh, 2013).  The proper management of the cognitive effects of 
pediatric concussion is essential, given the large amount of time children and adolescents spend 
in the academic setting.  The purpose of this academic project was to critically appraise the 
current literature for the highest level of evidence related to the management of the cognitive 
symptoms of pediatric concussion.  The information gained from this critical appraisal of the 
literature was utilized to develop an evidence-based return to learn protocol for the Anchorage 
School District; focused on management of the cognitive symptoms of pediatric concussion in 
the academic setting.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 



RETURN TO LEARN PROTOCOL                                                           
   

4

Background and Literature Review 
 

Concussion Defined 
 
 Concussion is defined as “a direct or indirect force to the head that results in immediate, 

short-lived neurological impairment that resolves spontaneously, typically followed by physical, 

cognitive, emotional symptoms and sleep disturbance” (Sady, Vaughan, & Gioia, 2011, pg. 2).  

This definition of concussion is applicable to all age groups; however, there are significant 

differences in the pathophysiology, severity of symptoms, and recovery periods between adults 

and children.  The different effects of concussion in the pediatric population versus the adult 

population require different recovery management strategies. 

Concussion Statistics 

 Concussions in the pediatric population are a common occurrence, with a significant 

number occurring during organized sports.  Concussive injury is six times more likely to occur in 

organized sports than any other activity between the ages of six and sixteen (Lovell & Fazio, 

2008).  There are more than five hundred thousand annual emergency room visits for pediatric 

concussion, with an estimated twenty-five percent occurring during sports-related activities 

(Meckler, 2014).  From 1997 to 2007, emergency room visits for concussion doubled in children 

ages eight to thirteen, and increased by more than two hundred percent for ages fourteen through 

nineteen (Moser, Glatts, & Schatz, 2012). An estimated three hundred thousand head injuries 

occur annually in high school athletics alone; with ninety percent of these injuries diagnosed as 

concussion (Karlin, 2011).  Concussion represents an estimated nine percent of all high school 

athletic injuries; fifty-three percent of high school students report a history of concussion (Karlin, 

2011; Lovell & Fazio, 2008).  The actual incidence of concussion in the pediatric population is 

likely underestimated and underreported due to a multitude of factors, such as lack of initial 
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recognition and failure to report; the latter due to a fear of loss of playing time, or other 

repercussions (Karlin, 2011).  Educating coaches, athletic trainers, and parents to recognize the 

signs and symptoms of concussion should increase reporting of concussions sustained during 

organized sports, and lead to the initiation of return to play and return to learn protocols.  

 Competitive sports are not the only activities in which children and adolescents can 

sustain a concussion.  Children who participate in physical education classes and other 

recreational activities outside of competitive sports are also at risk (McLeod, 2014).  Pediatric 

concussions that occur outside of competitive sports should be managed using the same 

guidelines as concussions incurred during athletic competition. 

Pediatric Susceptibility to Concussion 

  Compared to adults, the pediatric patient is more susceptible to concussion, requires 

longer recovery time, and may experience more significant cognitive effects from concussion 

(Marsh et al., 2013; Parcell, 2009; Sady et al., 2011).  There has been minimal research regarding 

the effects of multiple concussions on the developing brain; therefore the effects of multiple 

concussions later in life are unknown (Karlin, 2011).  There is evidence, that the younger 

children are when they experience their first concussion, the greater their chance of sustaining 

additional concussive injuries in their formative years (Davis & Purcell, 2014).  Children who 

have sustained a concussion have a three to six times higher risk of sustaining another 

concussion (Giza, 2014).  Due to the pediatric population’s increased susceptibility to sustain a 

concussion, and the lack of research on the cumulative effects of multiple concussions sustained 

in the formative years, pediatric concussion must be properly managed to minimize short-term 

symptoms and long-term sequelae. 
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Pathophysiology of Concussion 
 
 The brain’s pathophysiological response to concussion includes axonal depolarization 

and ionic changes, resulting in altered cerebral blood flow and glucose metabolism (Moser & 

Schatz, 2012).  Adults who suffer a concussion typically experience structural or metabolic 

concussion, whereas children are more likely to experience a physiologic interruption or 

reduction in cerebral blood flow.  This may last for up to one month and may be a major 

contributor to the symptoms of pediatric concussion (Maugans, Farley, Altaye, Leach, & Cecil, 

2012).  Due to the differences in the pathophysiology of concussion between adults and children, 

different management strategies must be implemented. 

 Experimental evidence suggests that a concussed brain is less responsive to usual neural 

activation.  Thus the brain might be vulnerable to prolonged dysfunction if premature cognitive 

activity occurs before full recovery from a concussion (Harmon et al., 2013).  Some research 

hypothesized that engaging in cognitive activity post-concussion may stress the brain and result 

in worsening symptoms and prolonged recovery time (Sady et al., 2011).  Rest from cognitive 

activity post-concussion is necessary to allow the brain time to heal. Providing for this cognitive 

rest is an essential part of the management of pediatric concussion, especially with regards to 

students and their return to the academic environment. 

Signs and Symptoms of Concussion 
 
 There are numerous signs and symptoms of concussion in the pediatric population.  

These signs and symptoms are divided into four main symptom categories: physical, cognitive, 

emotional, and sleep.  A concussed child may experience a combination of these signs and 

symptoms, as well as differing severities of symptoms (Meckler, 2014).  Physical symptoms 

include: headache, nausea, vomiting, dizziness, lightheadedness, visual symptoms (e.g. light 
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sensitivity, double or blurry vision), noise sensitivity, and fatigue.  Cognitive symptoms of 

pediatric concussion include difficulties with concentration and memory, confusion, and loss of 

consciousness.  Emotional symptoms include irritability, depression, nervousness, and 

personality changes.  Sleep disturbances include drowsiness, sleeping more or less than usual, 

and difficulty falling asleep (Halstead, 2013; Meckler, 2014; Sady et al., 2011).  Children and 

adolescents who have experienced a concussion will differ widely in their presentation and 

severity of symptoms.  Symptoms often occur on a continuum; physical and cognitive activities 

can vary in their exacerbation of symptoms.   

 Headaches are the most common symptom reported in all pediatric concussions (Halstead 

et al., 2013).  Pediatric patients who present to the emergency department are more likely to 

experience headache immediately after the initial concussion injury (Eisenberg, Meehan III, & 

Mannix, 2014).  Loss of consciousness is not necessary for a diagnosis of concussion in any age 

group; this misconception presents a major obstacle in the proper identification, diagnosis, and 

management of pediatric concussion (Rains & Robinson, 2010).  

Impact of Concussion 
 
 Improper diagnosis and management of concussion in children and adolescents can result 

in second impact syndrome, post-concussion syndrome, long-term cumulative sequelae, and 

potential coma or death (Purcell, 2009).  Post-concussion syndrome (PCS) is common sequelae 

of concussion, involving a symptom complex consisting of headache, dizziness, neuropsychiatric 

symptoms, and cognitive impairment (Evans, 2014).  Thirty to eighty percent of children and 

adolescents with mild to moderate brain injuries will experience symptoms of PCS (West & 

Marion, 2014).  Second impact syndrome is more common in high school athletes; and may 

result in death, if a second blow to the head occurs prior to complete recovery from concussion 
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(Moser & Schatz, 2012).  Second impact syndrome can be described as “malignant cerebral 

edema and neurological collapse after sustaining two or more concussive blows with incomplete 

recovery between them” (Giza, 2014, p. 1577).  Prompt diagnosis of pediatric concussion, along 

with proper management of the physical and cognitive symptoms of concussion, including 

implementing return to play and return to learn protocols, could reduce the incidence of second 

impact syndrome, post-concussion syndrome, long-term cumulative sequelae, and potential coma 

or death. 

Pediatric Recovery from Concussion 
 
 Research regarding recovery from concussion in the pediatric population is limited, 

especially regarding children younger than fourteen.  The research shows that there are no 

adverse long-term outcomes related to pediatric concussion, if diagnosed quickly and managed 

appropriately (Baker et al., 2014).  In most cases, the symptoms of pediatric concussion last 

between seven and ten days; however, ten to fifteen percent of children report symptoms lasting 

longer (Meckler, 2014).  Concussion symptoms will resolve within three weeks in eighty percent 

of athletes between the ages of ten and eighteen (Moser et al., 2012).  There is not enough 

research on recovery duration in children younger than fourteen; younger children may require 

longer recovery periods (Meckler, 2014).  While most children and adolescents experience full 

symptom resolution within three weeks, recovery times from concussion vary, and may range 

from days to weeks to months (Sady et al., 2011).  School districts should have protocols in place 

to assist with concussion recovery for as long as students require. 

 Recovery from concussion is largely a function of symptom severity and time.  Symptom 

severity is determined by the number of symptoms that children experience and their sensitivity 

to cognitive and physical exertion.  Recovery from concussion is separated into early post-injury 
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(e.g. the first few days) and the subsequent weeks.  The endpoint of concussion recovery is 

multifaceted, involving the following criteria: return of neurocognitive and balance function to 

pre-injury levels, absence of symptoms to pre-injury levels while at rest, and absence of 

symptoms when the child participates in physical or cognitive activities (Sady et al., 2011).  It is 

important for the management of pediatric concussion to ensure that all of these criteria are met 

prior to returning the student to full physical and cognitive exertion. 

 Differences in reported vulnerability to, and recovery from, concussion between the 

pediatric and adult populations are hypothesized to be caused by immaturity of the developing 

central nervous system, larger head-to-body ratio, continuing development of the frontal cortex, 

thinner cranial bones, differences in cerebral blood volume, a larger subarachnoid space, 

hormonal influences, and reduced development of the neck and shoulder musculature (Howell, 

Osternig, Van Donkelaar, Mayr, & Chou, 2013; Karlin, 2011; Sady et al., 2011).  There are also 

numerous conditions that may influence recovery from concussion, including: age, gender, 

mechanism of action of injury, and comorbid conditions such as Attention Deficit/Hyperactivity 

Disorder, anxiety, depression, and headache (Sady et al., 2011).  Medications such as 

psychoactive drugs, anticoagulants, and sedative drugs may also influence recovery time from 

pediatric concussion (Meckler, 2014).  Recovery from pediatric concussion may be complicated 

by other factors: the number of previous concussions, duration of symptoms of prior 

concussions, severity of prior concussions, and loss of consciousness for upwards of one minute 

during a previous concussion (Meckler, 2014).  These factors must be taken into account when 

managing pediatric concussion; each individual’s management plan must be tailored to their 

history and presentation. 
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Neurocognitive Deficits Caused by Concussion in the Adolescent 
 
 The current research into neurocognitive deficits caused by concussion focuses primarily 

on adolescent populations.  The measurable effects of concussion on cognitive function include: 

decreased processing speed and reaction time, decreased attention span, lessened ability to learn 

and retain new information and to complete tests or homework on time (Karlin, 2011; Sady, et 

al., 2011).  Piebes, Gourley, and McLeod (2009) found that memory and information processing 

speed take the longest to return to baseline.  Post-concussion executive function may be 

disrupted for upwards of two months in adolescents (Howell et al., 2013).  Neurocognitive 

deficits from concussion may last longer than reported by pediatric patients, and may persist 

after the physical symptoms of the concussion have resolved (Howell et al., 2013; Purcell, 2009).  

Twenty-six percent of athletes diagnosed with concussion who self-reported being asymptomatic 

and ready to return to play experienced persistent neurocognitive deficits (Karlin, 2011).  The 

possibility for persistent neurocognitive deficits after concussion highlights why neurocognitive 

testing is vital during recovery from concussion.  

 Post concussion, high school athletes have prolonged memory dysfunction when 

compared to college-aged athletes and performed significantly “worse than age-matched controls 

at seven days after injury, whereas college athletes showed recovery by day three after injury” 

(Purcell, 2009, p. 52).  High school athletes with mild concussion had significantly lower 

memory scores seven days post injury, despite reporting resolution of post-concussion symptoms 

at day four (Purcell, 2009).  Average time for normalization to pre-concussion neurocognitive 

testing baselines in high school students is ten to fourteen days, compared with five to seven 

days for collegiate athletes (Karlin, 2011).  Verbal memory deficits lasting for up to fourteen 

days were also noted in high school athletes post concussion (Purcell, 2009).  Academically, 
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pediatric athletes who sustain more than one concussion demonstrated lower grade point 

averages than students without a history of concussion (Karlin, 2011).  Based on this research, 

the neurocognitive deficits from concussion are significantly greater in the adolescent population 

than in the adult population due to the continuing development of the frontal cortex and differing 

anatomy.  Due to the lack of research into the neurocognitive deficits in non-adolescent children 

caused by concussion, measurable effects of concussion on cognitive functioning are unknown.  

Baseline Neurocognitive Testing 
 
 Management of concussion for participants in organized sports requires neurocognitive 

testing prior to the onset of injury. Athletic preseason neurocognitive testing such as ImPACT 

(Immediate Postconcussion Assessment and Cognitive Testing) should be conducted to provide a 

pre-injury baseline measurement of cognitive ability (McGrath, 2010).  ImPACT is a computer-

based test administered by healthcare professionals that establishes baseline cognitive 

functioning.  Current recommendations for concussion assessment suggest that baseline and 

post-injury tests incorporate neurocognitive, mental status, and postural stability tests, in 

conjunction with a symptom scale or checklist.  Neurocognitive testing measures memory, 

processing speed, visuomotor and visuospatial abilities, execution, planning, and attention 

(Piebes et al., 2009).  Neurocognitive tests should not be used as a stand-alone diagnostic tool.  

The results of baseline neurocognitive testing are used to track recovery from concussion based 

on the initial scores of that particular individual.  

 In the event of a possible concussion, the student athlete should be assessed for the 

presence and severity of concussion using a formalized protocol, such as the Standardized 

Assessment of Concussion.  Once concussion has been diagnosed, the student athlete should 

have a neurocognitive evaluation within the first days of the injury, preferably within twenty-
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four hours (McGrath, 2010).  Periodic neurocognitive retesting should also occur post-injury at 

days three, five, and seven, or until the student reaches their baseline score (McGrath, 2010; 

Piebes et al., 2009).  Proper management of pediatric concussion requires that postconcussion 

status be compared to preconcussion baselines in order to ensure full resolution of symptoms 

(Meckler, 2014).  Neurocognitive testing plays an important role in the management of pediatric 

concussion, ensuring that the symptoms of concussion resolve; however, these tests have not 

been applied systematically to determine when a student is ready to return to school (Halstead et 

al., 2013).  Neurocognitive testing is not currently required for the implementation of a return to 

learn protocol. 

Return to Play Protocols 

Return to play protocols are used to evaluate when a person diagnosed with concussion 

can safely return to sports or physical education classes.  The most important initial action that 

should be implemented when pediatric patients have sustained a concussion is their immediate 

removal from play.  Pediatric athletes should not return to play on the same day that a concussion 

is sustained (Meckler, 2014).  Upon resolution of acute symptoms, a graduated return to play 

protocol should be implemented.  Pediatric athletes should be symptom free for seven to ten days 

before beginning any physical activity (Marsh et al., 2013).  Most current return to play protocols 

are based on adult models; experts believe that a more graduated return to play protocol should 

be implemented in the pediatric population (Marsh et al., 2013).  The return to play progression 

has five steps: (1) light aerobic exercise for five to ten minutes, (2) moderate exercise with 

limited head and body movement, (3) non-contact exercise, (4) practice, and (5) full return to 

competition (Centers for Disease Control and Prevention [CDC], 2011).  Pediatric athletes 
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cannot experience any symptoms of concussion at their current step before proceeding to the 

next step in the return to play progression (CDC, 2011). 

 Pediatric patients diagnosed with concussion must successfully progress through a return 

to learn protocol prior to beginning a return to play protocol (Giza, 2014).  Students should be 

performing at academic baseline before returning to sports, full physical activity, or other 

extracurricular activities (Halstead et al., 2013; McGrath, 2010).  Pediatric patients must 

successfully complete both protocols in order to return to full participation in the academic 

setting and full participation in contact sports or activities.  

Cognitive Rest 
 
 In 2004, the Second International Conference on Concussion in Sport introduced the 

concept of cognitive rest to the management of sport-related concussion (Arbogast et al., 2013).  

The American Medical Society for Sports Medicine’s position statement on concussion states 

that “students will require cognitive rest and may require academic accommodations such as 

reduced workload and extended time for tests while recovering from concussion” (Harmon et al., 

2013, p. 2).  Cognitive rest is defined as the avoidance of cognitive stressors such as use of a cell 

phone, text messaging, listening to loud music, watching television, playing video games, 

reading or completing schoolwork while still experiencing the symptoms of concussion 

(Halstead et al., 2013, Karlin, 2011; McLeod, 2010; Purcell, 2009; Sady et al., 2011).  The 

therapeutic goal of cognitive rest is to limit cognitive activity during concussion recovery to a 

level that will not exacerbate symptoms, or allow them to reemerge; maintaining a subsymptom 

threshold of cognitive activity (Master, Gioia, Leddy, & Grady, 2012; McLeod, 2010).  

Cognitive rest is an important component of concussion management and should play a major 

role in return to learn protocols. 
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 To date, there is minimal research documenting the benefit or harm of cognitive rest for 

pediatric patients diagnosed with concussion (Halstead et al., 2013).  Sady et al. (2011) found 

that using a concussed brain to learn can worsen symptoms and prolong recovery time.  A study 

conducted by Brown et al. (2014) found that pediatric patients who had sustained concussion and 

engaged in the highest levels of cognitive activity had the longest duration of concussion-related 

cognitive symptoms.  The study conducted by Brown et al. (2014) supported the use of cognitive 

rest and suggested that limiting extensive cognitive activity reduces the duration of concussion 

symptoms.  McCrory et al. (2013) recommend that, in the absence of evidence-based 

recommendations for the management of cognitive symptoms, a gradual return to school with 

activities that do not cause cognitive overexertion should be implemented.  Since the 

introduction of cognitive rest, numerous professional entities and researchers have supported its 

use in the management of the cognitive effects of pediatric concussion.  

Concussion Management  

 The current medical consensus on concussion management is physical and cognitive rest 

until acute symptoms resolve (McCrory et al., 2013).  The literature includes the topic of 

symptom threshold in the management of the cognitive effects of pediatric concussion.  

Symptom threshold refers to the level of cognitive exertion that a pediatric concussion patient 

can sustain without exhibiting symptoms.  Symptom exacerbation following physical and 

cognitive activity after a concussion signals that the neurometabolic demands of the brain are 

being exceeded.  This worsening of symptoms following cognitive activity is termed “cognitive 

exertion”.  The emergence of new symptoms or the worsening of existing symptoms is indicative 

of cognitive overexertion and an exceeded symptom threshold (Sady et al., 2011).  More than 

eighty percent of students six to eighteen years old with concussion experienced an increase in 
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symptom severity during the first two weeks of their return to the classroom (Gioia, Vaughan, & 

Reesman, 2010).  A retrospective chart review by Sady et al. (2011) found greater 

neurocognitive deficits and higher symptom reports associated with higher levels of cognitive 

and physical activity during recovery time.  A gradual return to cognitive academic demands 

following concussion is important because it ensures that cognitive demands are kept below the 

symptom threshold.  If cognitive overexertion occurs, cognitive demands should be reduced to 

keep the student from reaching symptom threshold (Sady et al., 2011).  Monitoring students for 

cognitive activities that cause them to exceed their symptom threshold should be an essential part 

of a return to learn protocol. 

 An important component of a return to learn protocol is a prescription for cognitive rest 

(Arbogast et al., 2013).  A twenty-four to forty-eight hour period of cognitive rest in the acute 

symptomatic period after concussion has been shown to be beneficial (McCrory et al., 2013).  

One week of complete cognitive rest was shown to result in decreased symptoms and improved 

cognitive performance (Moser et al., 2012).  The gradual return to cognitive academic demands 

(i.e. return to learn protocol) needs to be individualized and fluid as the student recovers from 

concussion (Sady et al., 2011).  Gradual return to cognitive academic demands also reduces 

possible anxiety and stress to the student after returning to the academic setting (Sady et al., 

2011).  A written prescription for cognitive rest can provide a bridge between the student’s 

medical provider and the school district. 

Team Approach to Return to Learn    

Due to a lack of standardized guidelines, school policies regarding academic 

accommodations related to concussion vary widely (Popoli, Burns, Meehan III, & Resiner, 

2014).  However, schools play a quintessential role in cognitive recovery from concussion due to 
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the cognitive activities that children and adolescents engage in during the school day (Sady et al., 

2011).  Therefore, every school in a particular district should implement a consistent return to 

learn protocol for the management of pediatric concussion. 

 McAvoy (2012) divides the process of managing pediatric concussion into four steps: 

assessing the student’s needs, developing an intervention plan, monitoring the student’s progress, 

and adjusting the plan based on the student’s symptoms.  This process is repeated as necessary 

until the student has completely recovered from the concussion.  The following teams should be 

part of the management process in the academic setting: the school physical activity team, the 

school academic team, the family team, and the medical team (Halstead et al., 2013; McAvoy, 

2009).  The goal of the school physical activity team is to protect against further injury to the 

brain (Halstead et al., 2013).  The members of the school physical activity team would include 

physical education teachers, coaches, trainers, the athletic director, and the school nurse.  The 

goal of the school academic team is to “coordinate the return of the student to cognitive exertion 

and help to facilitate the appropriate level of academic adjustments necessary to reduce or 

eliminate symptoms” (Halstead et al., 2013, p. 952).  The members of the school academic team 

would include: the school nurse, teachers, counselors, school psychologist, and school 

administration (Halstead et al., 2013; McLeod, 2010).  The goal of the family team would be to 

monitor the student’s cognitive symptoms at home and report these to other team members.  The 

family team may be composed of the student, parents, grandparents, or primary caregiver.  The 

goal of the medical team would be to physically assess and monitor the signs and symptoms of 

concussion for the student.  The medical team may be composed of the primary care physician, 

nurse practitioner, physician’s assistant, nurse, and concussion specialists (McAvoy, 2009).  The 

school academic team and the school physical activity team may have overlapping members 
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such as the school nurse or trainers.  All school based teams need to work in conjunction with the 

student and parents to ensure successful completion of the return to play and return to learn 

protocols. 

 School nurses and athletic trainers are in a unique position to observe and document 

concussion symptoms (Rains & Robinson, 2010).  The school nurse’s responsibilities would 

include carrying out daily medical evaluations and providing a rest area if the student became 

symptomatic during the school day.  The school guidance counselor’s responsibilities would 

include monitoring the student’s academic progress and coordinating academic accommodations 

with teachers (McGrath, 2010).  School professionals should monitor for signs of cognitive 

overexertion: headache, fatigue, irritability, emotional lability, inappropriate behavior during 

class, and difficulties paying attention or learning new information (CDC, 2007).  If symptoms 

of cognitive overexertion are noted, the return to learn protocol would be referenced to determine 

proper management of these symptoms. 

 The management of the cognitive symptoms of pediatric concussion and implementation 

of the return to learn protocol will involve members of all teams.  One member of each team 

should be assigned the task of tracking symptoms of the concussion and reporting progress to the 

rest of the team members.  This task could fall to the school nurse or the student’s teachers 

during school hours, and the student and student’s caregiver while the student is at home.  

Another team member, such as the school counselor or teacher, should be tasked with 

coordinating academic accommodations and using a symptom log to adjust the accommodations 

appropriately (Sady et al., 2011).  The results of all of the team members’ reports are utilized to 

assist the student’s completion of the return to learn protocol. 

 
 



RETURN TO LEARN PROTOCOL                                                           
   

18

Returning to School 
 
 There are several different recommendations governing when a student diagnosed with 

concussion should return to the classroom.  Students do not need to be asymptomatic from a 

concussion in order to return to school (McAvoy, 2012).  Typically classes are thirty to forty-five 

minutes; students should be able to tolerate cognitive stimulation for thirty to forty-five minutes 

without symptoms before they can return to the classroom (Gioia, 2012; Halstead et al., 2013).  

A trial of cognitive activity, such as completing homework assignments, should be initiated prior 

to the student’s return to school (Master et al., 2012).  A student may return to school when 

symptoms are manageable, as long as the school is able to make proper adjustments for the 

student (McAvoy, 2012).  The student should then be assessed on a weekly basis to determine 

progress towards complete cognitive healing (Halstead et al., 2013).  Students are able to return 

to the classroom while they are symptomatic if they can tolerate thirty to forty-five minutes of 

cognitive exertion without symptom reemergence. 

 Social isolation from cognitive rest from concussion may occur if the pediatric patient is 

unable to attend a full day of school or their normal social or athletic activities.  It is essential 

that students return to school once their symptoms are tolerable to prevent secondary issues, such 

as depression (Colorado Department of Education, 2014).  Students may participate in activities 

in short bursts, if such activities do not worsen symptoms.  Participation in their usual activities 

may prevent social isolation; which could result in anxiety or depression (Sady et al., 2011).  

Adolescents with a history of concussion have a threefold risk of depression (Giza, 2014; Master 

et al., 2012).  Students who report anxiety and depression during recovery may need support 

from a guidance counselor or school psychologist.  Cognitive activities are a routine part of a 

child’s day, and therefore enforcing cognitive rest may be required by parents and other adults 
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such as the school nurse or counselor (Sady et al., 2011).  Although the cognitive symptoms of 

pediatric concussion must be managed, it is important to allow social interaction during recovery 

to decrease the incidence of anxiety and depression. 

Academic Accommodations  

 Some symptoms of pediatric concussion can be caused or aggravated by school 

attendance.  Visual stimuli, such as watching a video, may cause a concussed child to experience 

dizziness and lightheadedness.  Visual concussion symptoms may lead to difficulty reading; 

these symptoms may be exacerbated by movies, smart boards, computers, and artificial lighting.  

Difficulty concentrating can cause difficulties with test taking and learning new material.  Sleep 

disturbances caused by concussion can lead to excessive fatigue, decreased ability to concentrate, 

and mood changes (Halstead et al., 2013).  These symptoms should be reported to a member of 

the concussion team for management. 

 There are numerous suggestions regarding the implementation of academic 

accommodations managing the cognitive symptoms of pediatric concussion. Strategies for 

incorporating cognitive rest into a concussion management plan include regular rest breaks 

during the day, shorter assignments, extended time for test taking, and half-day school 

attendance (McLeod, 2010).  Other accommodations include excused absences from classes, 

extension of assignment deadlines, postponement or staggering of tests, being excused from 

specific tests and assignments, accommodation for oversensitivity to light, use of a reader for 

assignments or testing, use of a smaller, quieter examination room to reduce stimulation and 

distraction, preferential classroom seating to lessen distraction, preprinted class notes, and 

temporary assistance of a tutor (Karlin, 2010; McGrath, 2010; Master et al., 2012).  These 

strategies can be implemented to prevent cognitive overexertion as the brain heals. 
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 A return to learn protocol should include specific recommendations for certain cognitive 

symptoms of pediatric concussion.  If students develop a headache, they should leave the 

classroom to rest and the headaches should be monitored by the school nurse.  In order to 

minimize sensitivity to noise, the student should avoid eating in the lunchroom.  Students who 

suffer from sleep deficits could nap during the day or be offered late arrival.  A solution for the 

student suffering from anxiety due to missing class might be to rotate classes attended until the 

student has recovered from concussion.  A student experiencing fatigue should have extended 

time for test taking.  If the student is experiencing dizziness, the student should leave class early 

to walk to other classes in order avoid crowds (Sady et al., 2011).  These academic 

accommodations as described by Sady et al. (2011) for the cognitive symptoms of pediatric 

concussion should be implemented as needed, until the patient no longer experiences symptoms 

of concussion. 

Formal Accommodations 

 Academic accommodations can be formalized if the student’s symptoms last longer than 

two weeks.  One strategy to provide concussed individuals with immediate access to recovery 

strategies is a letter of academic accommodation written by a medical provider (Popoli et al., 

2014).  There are also currently two formal policies for educational accommodations; the 504 

plan, and the Individualized Education Plan (IEP).  If a student has symptoms that last longer 

than fourteen days, an IEP or 504 Plan can be implemented.  A 504 Plan is a legally binding 

document that requires a school to “eliminate barriers that would prevent a student from 

participating in the programs and services offered in the general curriculum” (Popoli et al., 2014, 

p. 220).  The IEP is an educational provision written in the Individuals with Disabilities Act.  An 

IEP allows for the opportunity for a multidisciplinary team to meet to develop an appropriate 
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educational plan of care for a student with a short term or long term disability (Karlin, 2011).  An 

IEP and 504 Plan should be discussed with the student’s school academic team upon injury if the 

concussion produces severe symptoms that persist for longer than fourteen days.  

Implementation of a School-Based Concussion Management Program 
 
  The first step in implementing a school-based concussion management program is 

establishing policies and procedures.  Policy statements should include the following 

components: (1) the school’s commitment to safety, (2) an explanation of the pathophysiology of 

a concussion, (3) a plan to assist students in their return to the classroom after a concussion, and 

(4) a plan to assist students in their return to physical activity after a concussion (Sady et al., 

2011).  A significant barrier to making appropriate return-to-learn decisions on the part of 

parents, teachers, and other school employees is a knowledge deficit with regards to pediatric 

concussion (Meckler, 2014).  All appropriate school personnel and athletic staff should be 

trained on the contents and application of the concussion management program.  The school 

policy should also specify how school personnel will be informed about a student’s concussion 

and specific symptoms, as well as ways that the school personnel can assist the student’s return 

to the classroom (Sady et al., 2011).  Thirty-nine percent of the time, teachers are unaware when 

a student has suffered a concussion (Karlin, 2011).  Establishing a communication and education 

protocol will increase the efficacy of the return to learn protocol. 

 The second step in implementing a school-based concussion management program is 

educating school staff about the mechanisms and effects of concussion, and the staff’s role in the 

management of a student concussion.  Education regarding concussion management should also 

include the long-term effects of concussion as well as the hazards of returning to activities prior 

to complete symptom resolution (Sady et al., 2011).  Parents should also receive education once 
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their child has been diagnosed with a concussion about their role in the concussion management 

team. 

 The third step in implementing a school-based concussion management program is 

implementation of policies and procedures for students who sustain a concussion (Sady et al., 

2011). These policies and procedures should be reviewed and rewritten periodically to ensure the 

inclusion of the highest level of evidence and most recent research.  The policies and procedures 

should also be implemented district wide to promote continuity for students across the school 

district. 

Problem Statement 
 

 The Anchorage School District currently has a protocol for the physical management of 

pediatric concussion symptoms in the form of a return to play protocol.  However, the 

Anchorage School District does not have a consistent method or protocol for managing the 

cognitive symptoms of pediatric concussion in the academic environment.  Due to the fact that 

children in grades six through twelve spend a significant amount of their time in the academic 

setting, the development and implementation of a return to learn protocol is essential for the 

academic success of students diagnosed with concussion. 

Purpose 
 
 A meeting was arranged with Nancy Edtl, Director of Nursing and Health Services at the 

Anchorage School District and Derek Hagler, Director of Activities for Secondary Education at 

the Anchorage School District.  They identified the need for the development of a cognitive rest 

protocol for children diagnosed with concussion within the district.  This critical appraisal of the 

current literature was used to develop a return to learn protocol for the Anchorage School 
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District.  This evidence-based return to learn protocol will allow the Anchorage School District 

to treat pediatric concussion in a systematic manner.   

In order to develop this protocol, a critical appraisal of the literature was conducted to 

evaluate the available evidence for optimal management of the cognitive effects of pediatric 

concussion.  In addition to optimal management, several other factors were evaluated including: 

(1) determine what aspects of school attendance lead to cognitive stress, (2) determine the 

appropriate time frame for returning to the academic environment post-concussion, and (3) 

determine which academic accommodations are most beneficial for reducing cognitive stress. A 

critical appraisal grid was developed to organize the results of the critical appraisal.  The return 

to learn protocol was developed for use in conjunction with the Anchorage School District’s 

existing return to play protocol.   

Significance to Advanced Nursing Practice 
 
 Nurse practitioners play an important role in the primary care of children and adolescents 

and are primary care providers for many children and adolescents in the Anchorage community.   

Nurse practitioners may be called upon to diagnose and manage concussions in pediatric 

patients.  This process may involve symptom tracking and cognitive rest prescriptions, among 

other management strategies in cooperation with the parents, students, and school personnel.  

The implementation of a return to learn protocol by the Anchorage School District will result in a 

template for nurse practitioners to utilize when making recommendations for academic 

accommodations, based on the individual’s symptomology. 

Theoretical Model – Theory of Change 

 Lewin’s Change Theory of Nursing has three major concepts: driving forces, restraining 

forces, and equilibrium.  Driving forces push in the direction of the change. Restraining forces 
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push in the opposite direction of the proposed change.  Equilibrium occurs when the driving 

forces and the restraining forces have the same amount of influence, and therefore change does 

not occur (Kozier, 2008). 

 The driving force for this project is the recognition by the Anchorage School District of 

the need for a systematic approach to managing the cognitive symptoms of pediatric concussion. 

The district would like to implement a return to learn protocol to work in tandem with their 

return to play protocol.  Restraining forces relating to the implementation of a return to learn 

protocol may include the administrative process of implementing a new protocol and 

encountering those who are resistant to change.  If equilibrium is reached for whatever reason, 

then the protocol will not be implemented. 

 Lewin’s Change Theory has three distinct stages: unfreezing, movement, and refreezing. 

Unfreezing involves finding a method that will allow participants to change the targeted behavior 

pattern.  Movement is the change in behavior that is more productive.  Refreezing allows 

participants to establish the new behavior as routine and replacing the previous behavior (Kozier, 

2008). 

 Unfreezing will involve educating Anchorage School District personnel about the 

benefits of implementing the Return to Learn protocol.  Movement will involve the 

implementation of the protocol by Anchorage School District personnel.  Refreezing will involve 

the repeated use of the protocol and the perceived benefits of its use. 

Methods 
 

Project Design 
 
 In order to develop a return to learn protocol, a critical appraisal of the literature was 

conducted to identify best practices from the last six years.  Existing literature, guidelines, and 
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protocols regarding return to learn and cognitive rest were reviewed for the highest levels of 

evidence.  This information was then used in order to develop a return to learn protocol for the 

Anchorage School District.  

Critical Appraisal Procedure 

 A critical appraisal of the literature was completed to identify evidence based best 

practices for the management of the cognitive symptoms of pediatric concussion in the academic 

setting.  Critical appraisal of the literature is defined as “a systemic, unbiased, careful 

examination of all aspects of a study to judge the merits, limitations, meaning, and significance 

(Burns & Groves, 2012, p. 598).  A critical appraisal of the research involves four steps: 

comprehension, comparison, analysis, and evaluation and conceptual clustering (Burns & 

Groves, 2012).  Guidelines for the critical appraisal of the literature include: examination of the 

expertise of the authors, reviewing the entire study, examination of strengths and weakness of 

each study, and evaluation of the study for its contribution to nursing practice (Burns & Groves, 

2012).  A critical appraisal table was then utilized to summarize the findings from the appraisal 

and to rank the evidence from Level I evidence being the strongest to Level VII evidence being 

the weakest (Appendix A).  

Search Results 

 A search of the CINAHL and PubMed databases was conducted for literature published 

between 2009 and 2015.  The CINAHL search involved a combination of keywords including 

brain concussion, cognitive rest, concussion, rehabilitation, return to learn, school 

accommodations, and school reentry.  The initial inclusion criteria for the CINAHL database 

search were: peer reviewed literature, evidence based practice, age groups: child six – twelve 

years and adolescent thirteen – eighteen years, English language, and publication date between 
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2009 and 2015. However, there were zero results with these inclusion criteria.  The same 

keywords used with a search for only English language results between the years of 2009 – 2015.  

Exclusion criteria included moderate/severe head injury, adult patients only, full article not 

available, and abstract only available.  All of the search results were then reviewed to determine 

if they met the inclusion and exclusion criteria. The PubMed search involved a combination of 

keywords including cognitive rest, concussion, return to learn, school accommodations, and 

school reentry.  Inclusion criteria were articles dated from 2009 to 2015, of these article types: 

clinical trial, meta-analysis, practice guideline, review, systematic reviews, English language 

articles, and child from birth to eighteen years.  Exclusion criteria again included 

moderate/severe head injury, adult patients only, full article unavailable, and abstract only 

available. It is possible that some literature was missed as the search strategy only included 

English language literature.  Reference lists from retrieved literature from both databases were 

reviewed for additional relevant articles.  A search of relevant websites and gray literature was 

conducted to locate guidelines not published in academic literature.  Based on these search 

criteria, twenty-three articles and guidelines meet the inclusion criteria and were analyzed via the 

critical appraisal table (Appendix A). 

 Discussion of Rights of Human Subjects and the Consent/Review Process 
  

 An application was submitted to the University of Alaska Anchorage Institutional 

Review Board and the project chair and committee for approval.  This project was exempted as it 

did not utilize human subjects. 

Results 

 The twenty-three articles identified during the CINAHL and PubMed databases search 

were reviewed and cataloged in a critical appraisal table (Appendix A).  Each critical appraisal 
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table contained the following information: American Psychological Association citation, 

research design/level of evidence, article/study purpose, sample population, method, findings, 

limitations, strengths, and implications.  Each article's level of evidence was determined via use 

of a rating system from Burns and Groves (2012) for hierarchy of evidence.  Articles were 

deemed Level I evidence if they were from a systematic review of all relevant randomized 

controlled trials (RCTs) or evidence-based clinical practice guidelines based on systematic 

reviews of RCTs. An article was assigned Level II if evidence was obtained from at least one 

well-designed RCT.  Level III evidence was obtained from well-designed controlled trials 

without randomization, or quasi-experimental.  Level IV evidence was generated from well-

designed case-control and cohort studies.  Level V evidence included systematic reviews of 

descriptive or qualitative studies.  Level VI evidence was from a single descriptive or qualitative 

study.  Lastly, Level VII evidence included was opinion of authorities or reports of expert 

committees (Burns & Groves, 2012). 

 Of the twenty-three articles that met the inclusion criteria, twenty-one articles were Level 

VII evidence. Two articles were considered Level VI evidence: a prospective cohort study 

conducted by Brown et al. (2014) and a retrospective cohort study conducted by Gibson, 

Nigrovic, O'Brien, & Meehan III (2014).  The majority of the literature on which the return to 

learn protocol is based is Level VII evidence, or expert opinion.   

 There were several themes	identified throughout the critical appraisal process as critical to 

a successful return to learn protocol: post-concussion diagnosis, cognitive rest, the circumstances 

that should occur for the student to return to school, academic accommodations, and symptom 

monitoring.  An academic accommodations grid and return to learn protocol was developed 

based on this critical appraisal of the literature.  All of the critically appraised articles and 
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guidelines were used in the development of the academic accommodations grid and return to 

learn protocol. 

Return to Learn 
 
 The critical appraisal of the literature showed consensus regarding the management of the 

pediatric concussion in the academic environment; however there is a distinct lack of research 

surrounding the return to learn process.  A return to learn protocol should involve incremental 

increases in cognitive activity while staying below the student’s symptom threshold, monitoring 

the student for symptom exacerbation, and providing academic accommodations as needed 

(Baker et al., 2014; Davis & Purcell, 2014).  Each student will progress through a return to learn 

protocol at his/her own pace based on symptomology, number of previous concussions, and 

comorbidities (Baker et al., 2014; Gioia et al., 2014).  Each student’s return to learn plan should 

be individualized to best accommodate particular needs (Baker et al., 2014).  The proposed 

return to learn protocol (Appendix C) was created based on the current literature and 

incorporates expert recommendations. 

Post-concussion Diagnosis 
 
 Once a pediatric student has been diagnosed with a concussion, the parents or legal 

guardians should contact the student’s school to request a meeting with teachers and school 

administrators to facilitate the student’s return to the academic environment (Popoli et al., 2014; 

Reiger, 2012).  During this meeting, the student’s concussion symptoms can be discussed, as 

well as how symptoms may affect the student’s ability to participate in the academic 

environment (Popoli et al., 2014).  The parents or legal guardians in collaboration with school 

personnel and the medical provider should arrange for a gradual return to school with appropriate 

accommodations for the student’s symptomology (Baker et al., 2014; Halstead et al., 2013).  The 
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importance of this collaboration cannot be overstated as it lays the foundation for open 

communication between all parties responsible for the management of the student’s concussion.  

Cognitive Rest 
 
 Although there is consensus that the backbone of concussion management is physical rest 

in combination with cognitive rest; there is no evidence to guide decision-making regarding the 

optimal amount of cognitive rest for pediatric concussion patients.  A prospective cohort study 

conducted by Brown et al. (2014) found that increased cognitive activity was associated with 

longer recovery times from concussion.  Brown et al. (2014) recommends that cognitive rest be 

incorporated into concussion management plans, but does not make recommendations on the 

duration of cognitive rest.  Gibson et al. (2013) conducted a retrospective cohort study and did 

not find an independent association between the recommendation of cognitive rest and the 

duration of concussive symptoms.  This study included adult participants, and may not be 

generalizable to the pediatric patient; the authors of the study recommended full cognitive rest 

for two to seven days (Gibson et al., 2013).  These two studies were the only studies on cognitive 

rest found in the literature search; these two studies alone do not provide a high enough level of 

evidence upon which to base recommendations, beyond the agreement that cognitive rest is 

recommended. 

 The remaining literature regarding cognitive rest is based on expert opinion and the 

current knowledge regarding the pathophysiology of concussion.  Recommendations for the 

duration of cognitive rest ranges from twenty-four hours to one week.  A minimum of twenty-

four hours of complete cognitive rest is recommended by the Defense and Veterans Brain Injury 

Center (2014).  Brown et al. (2014) does not recommend complete cognitive rest when managing 

concussion, but does advise that the student should not participate in activities that cause 
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cognitive exertion.  Baker at al. (2014) endorses complete cognitive rest with minimal cognitive 

activity for one to three days, or until the most significant symptoms have resolved.  Gioia et al. 

(2014) and Zemek et al. (2014) recommend one to two days of cognitive rest, although both 

authors acknowledge that the ideal duration of cognitive rest is currently unknown.  McGrath 

(2010) is non-specific in his recommendation of “a few days of complete rest immediately post-

injury” (p. 494).  Popoli et al. (2014) and Grady, Master and Gioia (2012) recommend three days 

or less of cognitive rest.  DeMatteo et al. (2015) were the most conservative, with their 

recommendation of cognitive rest for seven days.  There are numerous authors who recommend 

cognitive rest after initial diagnosis of concussion, but do not recommend a specific time frame 

(Davis & Purcell, 2014; Oregon Concussion and Management Program, 2011).  Although the 

ideal duration for cognitive rest is unknown, the majority of the current research recommends 

between one to three days of cognitive rest.  As such, this is the amount of cognitive rest 

recommended in the return to learn protocol (Appendix C).    

When to Return to School 
 
 The mainstay in the decision to return a child to school is his/her ability to complete 

cognitive tasks in small blocks, without symptom exacerbation or reemergence.  If symptoms 

worsen or reemerge, the student may still return to school if rest breaks would resolve the 

symptoms.  Maintaining an appropriate balance between cognitive exertion and rest is integral to 

the student’s transition back to school, and successful completion of a return to learn protocol.      

 The majority of the literature reviewed places the responsibility for determining the 

student’s readiness to return to school following a concussion on the parents (Halstead et al., 

2013; McAvoy, 2012).  Gioia (2014) is the only author in the critical appraisal who recommends 

the medical provider making the recommendation for the student’s return to school.  As 
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discussed in the literature review, parents should be encouraged to return their child to school as 

soon as possible, to prevent symptoms such as depression and anxiety.  Education for the parents 

should emphasize that the student does not need to be symptom free to return to school 

(DeMatteo et al., 2015; McAvoy, 2012; Purcell, 2014).  Prolonged absences from school may 

have more substantial consequences that might not be justified, given the current level of 

evidence for cognitive rest (Gibson, et al., 2013; Popoli et al., 2014).  The return to school 

decision should be made by the student’s parents or legal guardians, with the goal of return the 

student to a normal social environment as soon as tolerated. 

 While the pediatric patient is home on cognitive rest, parents can assess readiness to 

return to the academic environment by gradually increasing activities at home while staying 

below the student’s symptom threshold (Baker et al., 2014; Davis & Purcell, 2014).  Parents 

should be educated regarding the definition of cognitive activity: any activity that requires 

concentration, attention, and increased thinking (Brown et al., 2014).  Patients should be 

instructed that if a particular activity exacerbates symptoms, the student should stop that activity 

(Master et al., 2012).  Parents can assess the student’s ability to return to school by the pacing of 

cognitive activities (Baker et al., 2014; Master et al., 2012).  Pacing involves the intermixing of 

cognitive activity with rest breaks, allowing the student to stay below symptom threshold (Baker 

et al., 2014).  Sady et al. (2011) recommend pacing cognitive activities in fifteen-minute 

increments and alternating short bursts of activity with rest periods as long as cognitive 

overexertion does not occur.  DeMatteo et al. (2015) states that if the student is able to complete 

two fifteen minute sessions of screen time and walking without symptom exacerbation or 

reemergence, he/she may return to school (DeMatteo et al., 2015).  Gioia et al. (2014) proposes 

that the student is able to return to school when he/she can tolerate at least thirty minutes of 
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cognitive activity with mild symptom exacerbation, so long as cognitive rest causes a reduction 

in the symptoms. The pacing of cognitive activities is recommended by several authors as a way 

to determine a student’s readiness for the academic environment; there is no evidence regarding 

the optimal procedure for pacing.  

 There are also numerous opinions about how much cognitive activity the student should 

be able to tolerate without symptom reemergence or exacerbation prior to returning to school. 

Halstead et al. (2013) recommends that students not return to school until they are capable of 

thirty to forty-five minutes of sustained cognitive activity without the reemergence or worsening 

of symptoms.  Davis & Purcell (2014) advise that once students are able to complete homework 

for thirty to forty-five minutes without any reemergence of concussion symptoms, they may 

return to a half-day of school.  School re-entry should be considered when the student is able to 

complete two hours of homework in thirty to forty-five minute intervals (Master et al., 2012). 

McAvoy (2012), Grady et al., (2014), and Gioia (2014) suggest allowing students to return to 

school if they can sustain concentration for thirty minutes before significant symptom 

exacerbation and their symptoms diminish or dissipate with cognitive rest. Ultimately, it seems 

reasonable that a student be able to tolerate at least one class period prior to returning to school. 

Based on this information, the return to learn protocol developed for the Anchorage School 

District recommends that a student be able to tolerate thirty to forty five minutes of cognitive 

activity without cognitive overexertion prior to returning to school.  

 The duration of school that the student should attend is based on individual 

symptomology.  Initially, students should return to school at most on a part time basis (Baker et 

al., 2014).  If possible, the courses that the student attends should be prioritized in order to allow 

the student to attend each of their classes weekly (Sady et al., 2011).  As students progress 



RETURN TO LEARN PROTOCOL                                                           
   

33

through the return to learn protocol and begin to recover, the amount of time spent at school 

should be increased until they reach a full day of school.  

Academic Accommodations 
 
 There have been no studies conducted regarding the efficacy of academic 

accommodations, however it is likely that academic accommodations in conjunction with 

cognitive rest speed recovery (Brown et al., 2014).  There are numerous recommendations 

regarding academic accommodations; but again, these are based on expert opinion and current 

knowledge of the pathophysiology of concussion.  The level of academic accommodations 

should be decided in collaboration with the parent, student, school, and medical provider based 

on the individual student’s symptoms (Halstead et al., 2013).  Appendix B reflects the current 

recommendations for academic accommodations based on symptoms.  

 Academic accommodations should be implemented upon the student’s return to school. 

The academic accommodations should be based on the student’s individual symptoms (Davis & 

Purcell, 2014; Reiger, 2012).  Cognitive rest breaks should be initially built into the student’s 

schedule regardless of individual symptoms to prevent cognitive overexertion (Baker et al., 

2014).  Academic accommodations should be reviewed weekly, based on the student’s progress 

through the return to learn process in order to adapt accommodations to current symptoms 

(Halstead et al., 2013).  

Symptom Monitoring 
 
 Symptom monitoring is an integral part of the return to learn process.  The student, 

parents, and school personnel should be involved in this process.  The student and parents should 

complete symptoms logs to track the student’s progress, and provide the logs to a selected school 

personnel member (e.g. registered nurse) for monitoring.  The student’s ability to proceed 
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through the return to learn process is based on the school’s ability to accommodate the symptoms 

of the concussion in the academic environment.  Symptom checklists should include the 

symptoms that a student may experience and the ability to rate the symptoms by severity 

(Halstead et al., 2013; McAvoy, 2009).  Frequent assessment of the student’s symptoms should 

be made so that academic accommodations can be adjusted as concussion symptoms evolve 

(Baker et al., 2014; Halstead et al., 2013).  There is currently no standard for the frequency of 

symptom monitoring.  McAvoy (2012) recommends daily symptom monitoring for the first 

week, every other day monitoring for the second week, and twice weekly monitoring for the 

third week. Symptom monitoring may also be individualized to the particular student and his/her 

recovery process. 

 The Sport Concussion Assessment Tool 3 (SCAT3) (Appendix D) can be adapted to 

monitor concussion symptoms in the pediatric population (Baker et al., 2014).  The SCAT3 

should be used for students ages thirteen and older, and the ChildSCAT3 (Appendix E) should be 

used for students between the ages of five and twelve (Baker et al., 2014). There are sections in 

the ChildSCAT3 for the child and the parent reporting of symptoms. The SCAT3 and 

ChildSCAT3 have not been validated, but are widely used to diagnose and monitor concussion 

by major organizations such as the National Football League.  There are numerous other 

symptom logs that can used to monitor symptoms; however the permission of the author of the 

symptom log should be obtained prior to its use.  The Anchorage School District could also 

choose to create their own symptom log, as the Child-SCAT3 and SCAT3 have not been 

validated in the pediatric population (Purcell, 2014). 

Dissemination Plan 

 A copy of the return to learn protocol and Power Point poster will be provided to the 
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Anchorage School District for training purposes.  The return to learn protocol will also be 

submitted for exhibition at the Anchorage School District’s Biannual Nursing Conference in 

2016, the Alaska School Nurses Association’s Annual Spring Conference in April 2016, and the 

Alaska Nurse Practitioner Association Conference in September 2015. 

Implications and Recommendations for Further Study 
 
 There is currently insufficient data to advocate the ideal management of return to learn in the 

pediatric population. 

 Further research needs to be conducted regarding all aspects of pediatric concussion.  

 Cognitive rest as a construct needs to be better defined to guide practice recommendations. 

 Further research is needed regarding the efficacy of cognitive rest protocols. 

 Further research is also needed to evaluate the long-term outcomes of cognitive rest, the 

optimal amount of cognitive rest, and the type of cognitive rest. 

 Empirical research might be conducted to translate current guidelines for rest into evidence-

based treatment protocols.  

 Further research could examine concussion in elementary aged students and female students. 

 There is a need for validated age-specific return to learn protocols. 
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Critical Appraisal Table 
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McAvoy, K., Leddy, J. J., 
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& Willer, B. S. (2014). 
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(2014). Effect of 
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the duration of post-
concussive symptoms. 
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Concussion management 
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HealthandWellness/ 
BrainInjury.html. 

Davis, G. A., & Purcell, 
L. K. (2014). The 
evaluation and 
management of acute 
concussion differs in 
young children. British 
Journal of Sports 
Medicine, 48, 98 – 101. 
 

Research Design/ 
Level of Evidence 

Level VII evidence – 
Literature review.  

Level IV evidence – 
Prospective cohort study. 

Level VII evidence – 
Management guideline. 

Level VII evidence – 
Literature review. 

Article/ 
Study Purpose 

To propose principles and 
practical guidance for the 
pediatric population in 
resuming academic 
activities after the 
diagnosis of concussion. 

To determine the effect of 
cognitive activity level on 
the duration of post-
concussion symptoms. 

To provide guidance to 
school superintendents as 
they implement concussion 
management guidelines 
within a school district. 

(1) To review the current 
literature on concussion 
assessment at the sideline 
and during recovery 
stages in the age group of 
five to fifteen years. 
(2) To review the current 
literature for the 
management of 
concussion in children 
and adolescents. 

Sample 
Population 

N/A. Convenience sample of 
patients who presented to 
a sports concussion clinic 
within three weeks of 
injury between October 
2009 and July 2011. 

N/A. N/A. 
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Method N/A. Patients completed a scale 
that recorded their 
average level of cognitive 
activity since the previous 
visit. Kaplan-Meier 
product limit method was 
used to generate curves of 
symptom duration based 
on cognitive activity 
level. 

N/A. Literature review using 
the MEDLINE database. 
Articles selected 
included the evaluation 
and/or management of 
concussion in children 
aged five to fifteen years. 

Findings A flexible, graduated 
return to learn protocol 
and set of core academic 
accommodations should 
be implemented in the 
management of pediatric 
concussion in the 
academic setting. A 
limited period of 
cognitive rest for one to 
three days is 
recommended until the 
most significant 
concussion symptoms 
have resolved.  

Increased cognitive 
activity is associated with 
longer recovery from 
concussion. 
Patients in the highest 
quartile of cognitive 
activity-days took 
statistically longer to 
recover than those in the 
first to third quartiles of 
cognitive activity-days 
according to the 
Cognitive Activity Scale.  

Students should return to 
school once the symptoms 
from their concussion are 
manageable with academic 
accommodations to 
minimize social 
disruptions. The recovery 
process differs between 
students and also between 
concussions in the same 
student. Physical and 
cognitive rest is beneficial 
to the recovery process 
from concussion. 

The management of 
pediatric concussion 
includes cognitive and 
physical rest. The 
priority of concussion 
management in children 
is returning to the 
academic environment.  
Return to learn should 
precede return to play. 
A stepwise approach of 
increasing cognitive 
activity allows students 
to return to learn without 
exacerbating their 
symptoms.  

Limitations  Recommendations are 
specific to the recovery 
period of up to two weeks 
post-concussion.  

Convenience sample. 
The Cognitive Activity 
Scale used in this study 
was not been previously 
validated. Participants 
ranged from age eight to 
twenty-three years with a 

Management guideline is 
based on current literature, 
expert opinion, and expert 
review. There is limited 
high-level data to reference 
in this guideline; more 
research is required to 

The literature that was 
reviewed was low-level 
evidence. 
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mean age of fifteen. 
Parents may have assisted 
younger athletes with 
completing the scale, 
which may have altered 
the answers. 

empirically validate the 
presented guideline. 

Strengths Synthesis of current 
guidelines.  

International Consensus 
of Concussion in Sports 
definition was used to 
identity study patients. 

Guideline was updated 
from the 2012 version with 
current literature. 

Validates the knowledge 
gap in concussion 
management for the 
pediatric population. 

Implications There is limited empirical 
data specifically 
addressing the academic 
effects of concussion in 
the pediatric population. 
While, there is an 
emerging consensus on 
the optimal process for 
return to school, there is 
still a paucity of research 
on the return to learn 
process.  

Contributes prospective 
data to the current 
consensus opinion that 
limiting extensive 
cognitive activity reduces 
duration of concussion 
symptoms.  
Supports the use of 
cognitive rest and adds 
empirical support to the 
practice of putting 
academic 
accommodations in place 
for student-athletes 
suffering from sport-
related concussions. 

School districts should 
have a return to learn 
protocol to guide the 
process of recovery for 
students who have been 
diagnosed with concussion. 

Age-specific, validated 
diagnostic tools for 
pediatric concussion are 
necessary. Currently, 
there are no clear 
evidence-based 
guidelines for return to 
school for youth who 
have suffered a 
concussion. 
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APA Citation Defense and Veterans 

Brain 
Injury Center. (2014). A  
parent’s guide to returning 
your child to school after a 
concussion. Retrieved 
from 
https://dvbic.dcoe.mil/ 
material/parental-guide-
returning-your-child-
school-after-concussion. 

DeMatteo, C., Stazyk, K., 
Giglia, L., Mahoney, W., 
Singh, S. K., Hollenberg, 
R., Harper, J. A., 
Missiuma, C., Law, M., 
McCauley, D., & 
Randall, S. (2015). A 
balanced protocol for 
return to school for 
children and youth 
following concussive 
injury. Clinical 
Pediatrics, 1 – 10. 

DeMatteo, C., McCauley 
D., Stazyk, K., Harper, J., 
Adamich, J., Randall, S., 
& Missiuma, C. (2014). 
Post-concussion return to 
play and return to school 
guidelines for children 
and youth: A scoping 
methodology. Disability 
and Rehabilitation, 1 – 6. 

Gibson, S., Nigrovic, L. 
E., O'Brien, M., & 
Meehan III, W. P. (2013). 
The effect of 
recommending cognitive 
rest on recovery from 
sport-related concussion. 
Brain Injury, 27(7 – 8), 
839 – 842. 

Research Design 
/Level of 
Evidence 

Level VII evidence – 
Management guideline. 

Level VII evidence - 
Knowledge translation 
research. 

Level VII evidence – 
Scoping methodology. 

Level IV evidence – 
Retrospective cohort 
study. 

Article/ 
Study Purpose 

To provide a guide to 
address the successfully 
return of a student to 
school following a 
concussion. 

(1) To develop evidence-
based materials to 
educate and update 
medical professionals 
about pediatric 
concussion.  
(2) To develop a return to 
school protocol. 

To identify and describe 
management strategies to 
ensure safe return to 
activity and return to 
school of children with 
mild traumatic brain 
injury and to determine 
whether they are 
evidence-based. 

To determine whether 
recommending cognitive 
rest to athletes after a 
sport-related concussion 
affects time to symptom 
resolution. 

Sample 
Population 

N/A. N/A. N/A. 184 patients who 
presented to a sports 
concussion clinic in an 
academic medical center 
between November 2007 
and July 2009. 

Method N/A. The return to school A scoping methodology The effect of 
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protocol was developed 
according to the National 
Institute for Health and 
Care Excellence’s 
guideline development 
strategy. 

was conducted using 
research published 
between 1990 and 2013, 
grey literature, and 
clinical expertise. 

recommending cognitive 
rest on symptom duration 
was measured after 
adjusting for age, gender, 
initial PCSS score, history 
of amnesia, history of loss 
of consciousness and 
number of previous 
concussions. Using 
multivariate logistic 
regression, independent 
predictors of prolonged 
symptoms were identified, 
defined as greater than 
thirty days. 

Findings A minimum of twenty-four 
hours of cognitive rest is 
recommended for students 
who have sustained a 
concussion. Students 
should track concussion 
symptoms in a symptom 
log to determine whether 
they are getting better or 
worse. Cognitive activity 
should be gradually 
reintroduced, but any 
activity that causes 
symptoms to return should 
be ceased. 

A balance of cognitive 
rest and timely return to 
school needs to be 
considered in a protocol 
for returning any student 
to school after a 
concussion. Little 
guidance is available as 
to how much cognitive 
rest is needed, how much 
time off of school is 
recommended, and what 
to do when children have 
difficulties with school 
routines. 

Most comprehensive 
guidelines for the 
management strategies 
for mild traumatic brain 
injury are focused on 
adults. 
Evidence concerning 
prolonged recovery 
patterns in children and 
the impact of concussion 
on the developing brain 
suggests that pediatric-
specific guidelines are 
needed for return to 
activity and return to 
school after mild 
traumatic brain injury 
/concussion. 

Given the limited 
evidence regarding the 
effects of cognitive rest on 
recovery from concussion, 
recommendations of 
prolonged periods of 
cognitive rest, particularly 
absences from school, 
should be approached 
cautiously. After an initial 
period of full cognitive 
rest of two to seven days 
in duration, a gradual re-
emergence into 
schoolwork is 
recommended. 
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Limitations  The information for the 
recommended steps to 
return to learn is limited 
and often vague. 

Limited high level 
research evidence; 
therefore, the protocol 
was developed with 
information extrapolated 
from biomedical research 
and adult concussion 
consensus information. 

There is no research data, 
very few academic 
articles and most of the 
information available on 
websites and iPad 
applications were 
reproductions of the 
Zurich Consensus 
guidelines. 
Literature may have been 
missed as the search 
strategy included only 
English literature and 
websites. 

Patients referred to this 
clinic had longer 
durations of symptoms 
than participants in other 
studies, thus representing 
a referral bias and limiting 
the generalizability of the 
findings. The study was 
retrospective, without 
intervention or 
instructions given to the 
treating clinicians. 
Participants ranged in age 
from eight to twenty-six 
years. Seventy-two 
percent of the patients 
were male. 

Strengths Extensive reference list of 
relevant and up-to-date 
articles. 

A scientific method was 
followed to develop the 
protocol, which included 
consensus and pilot 
testing of the protocol. 
Protocol is recommended 
for use in children ages 
four to eighteen years. 

Expert opinion of a panel 
of physicians and 
clinicians working in the 
field of childhood and 
traumatic brain injury 
was an integral part of the 
literature review and 
served to enhance 
interpretation of the 
published literature. 

Patient who were not 
recovered by the end of 
the study were not used in 
the final statistical 
analysis. 

Implications Cognitive rest and 
symptom tracking is an 
essential part of returning 
to the classroom. 

Research in this field is in 
the early stages of 
development and as a 
result does not meet the 
standards for appraisal of 
evidence set by the 

Guidelines need to be 
developed that reflect the 
specific needs and 
responses of children and 
youth with concussion. 
Future research is needed 

This study found that the 
current evidence 
supporting the role of 
cognitive rest is limited. 
This study did not identify 
an independent 
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Centre for Evidence 
Based Medicine. 
Evidence based child 
specific return to school 
protocols are needed.  

to bring together the 
supporting evidence that 
is available to develop 
guidelines for the 
pediatric population. 

association between the 
recommendation of 
cognitive rest and 
duration of concussive 
symptoms. Current 
evidence supporting the 
role of cognitive rest is 
limited. 
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APA Citation Gioia, G. A. (2014). 

Medical-school 
partnership in guiding 
return to school following 
mild traumatic brain 
injury in youth. Journal 
of Child Neurology, 1 – 
16. 

Grady, M. F. (2010). 
Concussion in the 
adolescent athlete. 
Current Problems in 
Pediatric and Adolescent 
Health Care, 40(7), 154 – 
169. 

Grady, M. F., Master, C. 
L., & Gioia, G. A. (2012). 
Concussion 
pathophysiology: 
Rationale for physical and 
cognitive rest. Pediatric 
Annals, 41(9), 377 – 378. 

Halstead, M. E., McAvoy, 
K., Devore, C. D., Carl, 
R., Lee, M., & Logan, K. 
(2013). Returning to 
learning following a 
concussion. Pediatrics, 
132(5), 948 -957. 

Research Design 
/Level of 
Evidence 

Level VII evidence – 
Literature review. 

Level VII evidence – 
Expert opinion. 

Level VII evidence – 
Expert opinion. 

Level VII evidence – 
Expert opinion. 

Article/ 
Study Purpose 

To provide medical 
providers and school 
systems with a joint, 
collaborative approach to 
assist the recovering 
student with school 
reintegration. 

To review the current 
understanding of the 
epidemiology, 
pathophysiology, and 
clinical presentation of 
concussion and discuss 
the unique factors 
involved in clinical 
management of 
concussion in the 
adolescent student-athlete. 

To address the foundation 
of the concept of 
cognitive rest, which is 
the most common 
treatment prescription for 
concussion management. 
 

To provide a better 
understanding of the 
factors that contribute to 
difficulties in school after 
a concussion and to 
provide a framework to 
guide the student to a safe 
return to learning. 

Sample 
Population 

N/A. N/A. N/A. N/A. 

Method N/A. N/A. N/A. N/A. 
Findings A cookie-cutter approach 

to the management of 
pediatric concussion in 
the school setting is not 
recommended. Return to 
learn protocols require 
management and 

The pathophysiology of 
concussion suggests that 
cognitive and physical rest 
is critical during the acute 
healing phase. In 
individuals with mild 
symptoms, a few days of 

Consider keeping a 
student home from school 
for one to three days post-
concussion. 
Discuss with school 
officials the necessity for 
a careful balance of 

Students with a 
concussion may need 
academic adjustments to 
minimize worsening of 
concussion symptoms. 
Most concussions resolve 
within three weeks of the 
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knowledge by both the 
medical providers and the 
academic team members. 

rest at home before 
returning to school is 
typically well tolerated. 

activity and rest during 
the student’s school day 
with close symptom 
monitoring. 
Allow a gradual increase 
in cognitive activity as 
symptoms allow, moni-
toring for an increase in 
symptoms. 

injury, academic 
adjustments may often be 
made in the individual 
classroom setting without 
formal written plans, such 
as a 504 plan or IEP. 
Students should be 
performing at their 
academic baseline before 
returning to sports or 
other extracurricular 
activities following a 
concussion. 

Limitations  Scant evidence-based 
literature currently exists 
to guide the return to 
school process. 

Focuses on middle school 
and high school students. 
Article is based mostly on 
expert opinion and low-
level evidence. 

Article is based mostly on 
expert opinion and low-
level evidence. 

Article is based on expert 
opinion. 

Strengths Guideline was developed 
using return to school 
programs for children 
with other neurological 
and medical disorders 
such as migraine.  

Author is a concussion 
consultant for the state of 
Philadelphia.   

Author is a concussion 
consultant for the state of 
Philadelphia.   

Clinical report from the 
American Academy of 
Pediatrics. 

Implications The management of mild 
concussion in the school 
setting can borrow from 
other areas of research 
and practice until it has 
achieved its own evidence 
base. There is a 
significant need to 
develop a solid evidence 

Lack of prospective 
studies in early adolescent 
student athletes limits 
definitive management 
recommendations. 
Cognitive rest is essential 
during the acute healing 
phase of concussion. 

Return-to-school after a 
concussion is a significant 
aspect of concussion 
management and requires 
evidence-based practice 
guidelines. 
 

Data is currently 
insufficient to advocate 
the ideal way to manage 
return to learn in the 
pediatric population. 
Additional research is 
necessary to strengthen 
and provide more 
evidence-based 
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base to better understand 
the effects of concussion 
in the developing child 
especially in regards to 
returning to the 
classroom. 

recommendations for 
appropriate academic 
adjustments for students 
following a concussion. 
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APA Citation Master, C. L., Gioia, G. 

A., Leddy, J. J., & Grady, 
M. F. (2012). Importance 
of ‘return-to-learn’ in 
pediatric and adolescent 
concussion. Pediatric 
Annals, 41(9), 1 – 6. 

McAvoy, K. (2009). REAP 
the benefits of good 
concussion management. 
Centennial, CO: Rocky 
Mountain Sports Medicine 
Institute Center for 
Concussion. Retrieved 
from 
http://issuu.com/healthone 
/docs/reap_april_2011. 

McAvoy, K. (2012). 
Return to learning: Going 
back to school following 
a concussion. 
Communique Online, 
40(6), 1. 
 

McGrath, N. (2010). 
Supporting the student-
athlete’s return to the 
classroom after a sport-
related concussion. 
Journal of Athletic 
Training, 45(5), 492 – 
498. 

Research Design 
/Level of 
Evidence 

Level VII evidence – 
Expert opinion. 

Level VII evidence – 
Expert opinion. 

Level VII evidence – 
Expert opinion. 

Level VII evidence – 
Expert opinion. 

Article/ 
Study Purpose 

To address the 
importance of properly 
timing school re-entry 
after concussion. 

To promote a community-
based approach to pediatric 
concussion management. 

To discuss the return to 
learn process and the role 
of school personnel in the 
implementation of this 
process. 

To provide a framework 
for school athletic trainers 
to use in advising 
colleagues about the 
academic needs of 
students presenting with 
concussion. 

Sample 
Population 

N/A. N/A. N/A. N/A. 

Method N/A. N/A. N/A. N/A. 
Findings After the diagnosis of 

concussion, the first step 
in any concussion 
management plan is the 
initiation of physical and 
cognitive rest. The 
implementation of a 
gradual return to learn 
protocol should begin as 

Newer recommendations 
are that children and teens 
should be treated much 
more conservatively than 
adults when it comes to a 
head injury. Care for the 
pediatric patient with 
concussion must be 
individualized, as each 

Physical and cognitive 
rest are the best 
interventions for healing 
brain cells. 
Students may return to 
school when symptoms 
are tolerable and 
manageable, as long as 
the school makes 

Students typically 
recovery more quickly 
with rest from physical 
exertion/athletic activity 
and from the cognitive 
demands of academic 
work. Accommodations 
for students in recovery 
include: excused absences 
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soon as the student 
sustains a concussion.The 
medical team should 
work in combination with 
the school team to ensure 
student recovery. 

patient will experience 
different symptoms and a 
different severity of 
symptoms. The child 
should rest, especially for 
the first few days post-
concussion and throughout 
the typical three week 
recovery period. 
 
 

appropriate adjustments 
for the student. Due to the 
often quick resolution of 
a concussion, academic 
adjustments must be 
flexible and fluid. 

from classes, rest periods 
during the school day, 
extension of assignment 
deadlines, postponement 
or staggering of tests, 
extended testing time, 
accommodation for light 
or noise sensitivity, use of 
a reader or recorded 
books for assignments 
and testing, use of a note 
taker or scribe, use of a 
small and quiet 
examination room, 
preferential classroom 
seating, and temporary 
assistance of a tutor. 

Limitations  Article is based on expert 
opinion. 

The articles referenced do 
not involve return to learn 
information, thus the return 
to learn information is 
based on expert opinion. 

Article is based on expert 
opinion. 

Article is based on expert 
opinion. 

Strengths Article is authored by 
authorities in this field of 
study. 

The REAP Project is the 
culmination of a study 
funded by the Center for 
Disease Control from 2004 
to 2007. 

Article is written by the 
same author of the REAP 
project and could be 
consider an authority on 
this topic. 

Article provides an 
extensive list of academic 
accommodations for 
students recovering from 
concussion. 

Implications A return to learn protocol 
should take a stepwise 
approach to returning a 
student to the academic 
environment with the 
initial step being the 

Good concussion 
management goes beyond 
neurocognitive screening 
and the return to play 
decision. Good concussion 
management involves 

To date, there are no 
agreed upon formulas for 
return to learning. This is 
due largely to the fact 
that the return to school 
following concussion is 

Academic 
accommodations for 
postconcussion symptoms 
may assist the student in 
obtaining an optimum 
balance between rest and 
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implementation of 
physical and cognitive 
rest. 

exceptional communication 
and collaboration among a 
school team, a family team 
and the medical team. 

an extremely 
individualized process 
and there is a lack of 
current research. 

academic progress during 
concussion recovery. 
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APA Citation Moser, R. S., Glatts, C., & 

Schatz, P. (2012). Efficacy 
of immediate and delayed 
cognitive and physical rest 
for treatment of sports-
related concussion. The 
Journal of Pediatrics, 
161(5), 922 – 926. 

Oregon Concussion and 
Management Program. 
(2011). Concussion 
management – Policy and 
resource handbook. 
Retrieved from 
www.orcasinc.com. 

Popoli, D. M., Burns, T. G., 
Meehan III, W. P., & 
Resiner, A. (2014). CHOA 
concussion consensus: 
Establishing a uniform 
policy for academic 
accommodations. Clinical 
Pediatrics, 53(3), 217 – 
224. 

Purcell, L. K. 
(2014). Sport-
related 
concussion: 
Evaluation 
and 
management. 
Paediatrics & 
Child Health, 
19(3), 153 – 
165. 

Research Design 
/Level of Evidence 

Level III evidence – 
Pretest-posttest design. 

Level VII evidence – 
Practice guideline. 

Level VII evidence – 
Expert opinion. 

Level VII evidence 
– Practice guideline. 

Article/ 
Study Purpose 

To evaluate the efficacy of 
cognitive and physical rest 
for the treatment of 
concussion. 

To provide effective 
concussion management for 
administration, the family 
team, the athletic team, the 
academic team, and the 
medical team. 

(1) To promote a more 
uniform process of care for 
academic accommodations. 
(2) To provide 
recommendations 
addressing a uniform policy 
for pediatric concussion 
patients in academic 
institutions. 

Reflects the latest 
recommendations 
and updates for 
managing pediatric 
concussions to 
better assist health 
care professionals in 
caring for injured 
children and 
adolescents ages 
five to eighteen. 

Sample Population Forty-nine high school to 
college-aged individuals 
referred to the Sports 
Concussion Center of New 
Jersey for assessment and 
management between 
April 2010 and September 
2011. 

N/A. N/A. N/A. 
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Method Participants were assigned 
one week of cognitive rest. 
Participants were assigned 
to independent groups on 
the basis of the length of 
time between sustaining 
their concussion and their 
first post-concussion 
assessment. Patients were 
tested using ImPACT until 
the results were at or above 
baselines or until the results 
had stabilized with no 
further improvement in 
scores and with a patient 
report of no symptoms. 

N/A. N/A. N/A.  

Findings Participants showed 
significantly improved 
performance on IMPACT 
testing and decreased 
symptom reporting 
following prescribed 
cognitive and physical rest 
(P  < .001), regardless of 
the time between 
concussion and onset of rest 
(P  = .44). 

Symptoms of concussion 
will often create learning 
difficulties for students. 
Learning accommodations 
should be initiated 
immediately after diagnosis 
with a gradual return to full 
academics as symptoms 
clear. 

Early referral to a 
concussion specialist during 
the acute window can 
expedite the 
implementation of the 
following tools: time off if 
needed, a student support 
team meeting, and a 
temporary letter of 
academic accommodation 
pending the need for more 
formal arrangements such 
as a 504 plan or an 
individualized educational 
program. 

Consensus 
agreement is that 
rest, both physical 
and cognitive, is the 
most important 
aspect of concussion 
management.  
Cognitive rest 
involves limiting 
activities that 
require mental 
exertion. As 
symptoms improve, 
students can 
gradually increase 
cognitive tasks and 
social activities 
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provided that 
symptoms are not 
exacerbated. 

Limitations  Study is retrospective and 
lacking blinding, 
randomization, and 
comparison with a control 
group.  
Prescribed rest needs to be 
more accurately defined to 
proceed with future 
research. Compliance with 
prescribed rest was not 
specifically monitored or 
documented. Small, 
selective, convenience 
sample. Utilizes college age 
participants as well. 

Adapted from the Oregon 
Concussion and 
Management Program and 
does not list references. 
Does not list the age group 
that the guideline can be 
applied to. 

Article is based on expert 
opinion.    

Based on current 
data and expert 
opinion. 

Strengths Level III evidence. Provides guidelines for 
administration, the family 
team, the athletic team, the 
academic team, and the 
medical team. 

Article offers an outline of 
available academic 
accommodations options 
and an algorithm that can 
be used to streamline 
decision-making about 
academic accommodations.  

Position statement 
from the Canadian 
Paediatric Society. 

Implications These preliminary data 
suggest that a period of 
cognitive and physical rest 
may be a useful means of 
treating concussion-related 
symptoms, whether applied 
soon after a concussion or 
weeks to months later. 

Members of all of the 
following teams should be 
involved in pediatric 
concussion management: 
administration, the family 
team, the athletic team, the 
academic team, and the 
medical team. 

There are no standard 
guidelines regarding 
academic accommodations 
and school policies 
regarding academic 
accommodations vary 
widely. 

Concussion 
knowledge is 
continually evolving 
and health care 
professionals are 
encouraged to 
manage children 
and adolescents 
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with sport-related 
concussions 
conservatively. 
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APA Citation Rieger, B. (2012). 

Suggestions for facilitating 
return to learn after 
concussion. Brain Injury 
Professional, 9(1), 22 – 24. 

Sady, M. D., Vaughan, C. 
G., & Gioia, G. A. (2011). 
School and the concussed 
youth – recommendations 
for concussion education 
and management. Physical 
Medicine and 
Rehabilitation Clinics of 
North America, 22(4), 701 
– 719. 

Zemek, R., Duval, S., 
Dematteo, C., Solomon, B., 
Keightley, M., & Osmond, 
M. (2014). Guidelines for 
diagnosing and managing 
pediatric concussion. 
Toronto, ON: Ontario 
Neurotrauma Foundation. 
 

Research Design 
/Level of Evidence 

Level VII evidence – 
Expert opinion. 

Level VII evidence – 
Expert opinion. 

Level VII evidence – 
Practice guideline. 

Article/ 
Study Purpose 

To educate health care 
professionals on return to 
school after concussion. 

To provide a foundation for 
the post-injury management 
of cognitive activity, 
particularly in the school 
setting, to include the 
design and implementation 
of school-wide concussion 
education and management 
programs.  
 

To develop high quality, 
evidence-based 
recommendations that: 
standardize the diagnosis 
and management of 
pediatric concussion; are 
relevant and useful for 
health care professionals; 
improve the care of 
children/adolescents who 
have sustained a 
concussion; reduce the 
impact of concussion on the 
mental health, social 
engagement and academic 
participation of 
children/adolescents during 
their formative years; and 
identify knowledge gaps in 
the literature that require 
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more research.   
Sample Population N/A. N/A. N/A. 
Method N/A. N/A. Utilized the Practice 

Guidelines Evaluation and 
Adaptation Cycle as the 
model for developing the 
guidelines and the Glaser 
method of reaching 
consensus. 
Recommendations were 
created using the Appraisal 
of Guidelines for Research 
& Evaluation Instrument 
tool as a foundation for 
content. 

Findings Academic demands and 
expectations should be 
reduced to level that is 
manageable for the student 
and allows for rest. Limit 
the aggravation of 
symptoms due to 
environmental stimulation. 
Provide individualized 
academic accommodations 
based on the student’s 
symptoms. 

Using a concussed brain to 
learn can worsen 
concussion symptoms and 
prolong recovery. The 
therapeutic goal during 
concussion recovery is to 
find an appropriate level of 
cognitive exertion that does 
not exacerbate symptoms or 
cause the reemergence of 
previously resolved 
symptoms. A careful 
balance between cognitive 
activity and rest is essential 
in the early stages of 
recovery and beyond. 
A school with concussion 
policies and procedures 

Recommends the 
prescription of physical and 
cognitive rest and that the 
child/adolescent follow a 
stepwise return to learn 
plan after acute symptoms 
have improved. 
Implement a return to play 
program only after the 
child/adolescent has started 
their return to learn 
program. Work with the 
child/adolescent’s primary 
care professional and 
school regarding 
accommodations needed to 
success reenter the 
academic environment. 
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implemented prior to a 
student sustaining an injury 
will be better prepared to 
manage a successful return. 

Limitations  Information in the article is 
based on clinical 
experience and the 
pathophysiology of 
concussion. 

Article is based on expert 
opinion. 

These guidelines do not 
apply to children under 5 
years. There are no 
validated tools for this age 
group. Used a broader 
system to rank evidence 
that also emphasizes the 
strength of systematic 
reviews or large studies that 
may not involve 
interventions. Makes broad 
recommendations and then 
refers to tools that have 
already been developed. 

Strengths Expertise of the author of 
the article. 

Article is well researched 
and includes many of the 
articles in this table. 
Includes a table listing 
accommodations for post-
concussion effects affecting 
school and a table for 
implementing a return to 
learn protocol for a school 
district. 

The target population is 
children between the ages 
of five to eighteen years 
who have sustained a 
concussion in the previous 
month. External reviewers 
were chosen for their 
expertise in relevant areas 
of pediatrics and their role 
as stakeholders in 
improving care and 
management of pediatric 
concussion. 
Extensive list of tools that 
can be used to manage 
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pediatric concussion. 
Implications There is little research to 

guide health care providers 
in the optimal management 
of return to learn. 

Whether or not protocols 
for return to academics are 
mandated by legislation, to 
support the recovery and 
academic needs of the 
recovering student, 
systematic efforts must be 
initiated as soon as 
possible. 

The field of pediatric 
concussion is still in its 
infancy compared to that of 
general traumatic brain 
injury. Few randomized 
clinical trials have 
examined the results of 
possible therapies. In 
particular, the ideal 
duration of physical and 
cognitive rest remains 
unknown. There is a clear 
and urgent need to develop 
guidelines to diagnose and 
manage pediatric 
concussion. 
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Appendix B 
Academic Accommodations According to Symptom 

 
Table format adapted from Davis & Purcell, 2014. 
 
Symptom Effect(s) on school attendance Academic Accommodations 
Anxiety  Interferes with attention and 

concentration  
(Gioia, 2014; Purcell, 2014; 
Sady, et al., 2011). 

 

 Academic workload reduction (Colorado Department of 
Education, 2014; Gioia, 2014; McAvoy, 2012; Purcell, 2014; 
Sady, et al., 2011). 
 Allow student to designate a supportive adult (e.g. counselor, 

registered nurse, teacher) to visit with when symptomatic 
(Colorado Department of Education, 2014). 
 Alternative forms of testing (e.g. quiet testing, one-on-one testing, 

oral testing) (Colorado Department of Education, 2014; Gioia, 
2014; McAvoy, 2012; Sady, et al., 2011). 
 Frequent rest breaks (Defense and Veterans Brain Injury Center, 

2014). 
 Reassurance from teachers and other support personnel about the 

reason for and possible duration of the academic accommodations 
(Gioia, 2014; Purcell, 2014). 
 Rotation of classes attended, if the student is not attending school 

full-time, so they can attend each subject a couple of times per 
week (Sady, et al., 2011).  

Attention/concentration, 
decreased 

 Limits focus on lectures, 
classwork, and homework 
(Gioia, 2014; Purcell, 2014; 
Sady, et al., 2011). 

 

 Academic workload reduction (Baker et al., 2014; Davis & 
Purcell, 2014; Gioia, 2014; McAvoy, 2012; Purcell, 2014; Sady, 
et al., 2011). 
 Extend completion time frames for assignments  

(Colorado Department of Education, 2014; Davis & Purcell, 
2014; Defense and Veterans Brain Injury Center, 2014; McAvoy, 
2012; Oregon Concussion and Management Program, 2011; 
Purcell, 2014; Zemek et al., 2014). 
 Frequent rest breaks (Colorado Department of Education, 2014; 

Davis & Purcell, 2014; Purcell, 2014). 
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Symptom Effect(s) on school attendance Academic Accommodations 
 Limited, modified, or no testing during concussion recovery 

(Baker et al., 2014; Oregon Concussion and Management 
Program, 2011; Sady, et al., 2011). 
 Preferential classroom seating (i.e. away from windows, front of 

the room) to minimize distraction (DeMatteo et al., 2015; 
McGrath, 2010; Oregon Concussion and Management Program, 
2011; Popoli et al., 2014; Reiger, 2012). 
 Provide assistance with organizing and prioritizing assignments, 

quizzes, and tests and setting academic priorities (McGrath, 2010; 
Popoli et al., 2014). 
 Shortened assignments (Gioia, 2014; Purcell, 2014; Sady, et al., 

2011). 
 Temporary assistance of a note taker (Colorado Department of 

Education, 2014; McGrath, 2010; McAvoy, 2012; Popoli et al., 
2014). 
 Temporary assistance of a tutor (Master et al., 2012; McGrath, 

2010; Oregon Concussion and Management Program, 2011; 
Popoli et al., 2014; Reiger, 2012). 
 Use of preprinted class notes and/ or lecture outlines (Master et 

al., 2012; Sady, et al., 2011). 
 Use of a reader or recorded books for assignments and testing 

(McGrath, 2010; Popoli et al., 2014). 
 Use of a tape recorder to record lectures (Oregon Concussion and 

Management Program, 2011). 
 Use of a small quiet, examination room for assignment 

completion and testing (McGrath, 2010; Oregon Concussion and 
Management Program, 2011; Popoli et al., 2014; Purcell, 2014; 
Reiger, 2012). 

Depression  Withdrawal from school   
(Gioia, 2014; Sady, et al., 
2011). 

 

 Allow student to designate a supportive adult (e.g. counselor, 
registered nurse, teacher) to visit with when symptomatic 
(Colorado Department of Education, 2014). 
 Build time into the student’s schedule to socialize with friends 
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Symptom Effect(s) on school attendance Academic Accommodations 
(Gioia, 2014; Sady, et al., 2011). 

Dizziness/ 
Balance Difficulties 

 Unsteadiness while 
transitioning between classes 
(Gioia, 2014; Sady, et al., 
2011). 

 Allow extra time to travel between classes (Halstead et al., 2013). 
 Allow for class transition prior to or after the bell to avoid 

possible injury in crowded hallways (Colorado Department of 
Education, 2014; Gioia, 2014; Halstead et al., 2013; Oregon 
Concussion and Management Program, 2011; Sady, et al., 2011). 
 Allow student to put their head down on their desk if symptoms 

worsen during class (Halstead et al., 2013). 
Fatigue, cognitive  Decreases ability to engage in 

basic attention and working 
memory task 
(Gioia, 2014; Sady, et al., 
2011). 
 Decreases attention span and 

difficulty concentrating  
(Davis & Purcell, 2014). 

 Decrease the amount of in-class schoolwork and homework to 
minimize symptom exacerbations (Colorado Department of 
Education, 2014; McAvoy, 2012). 
 Participation in essential courses only (Davis & Purcell, 2014; 

Purcell, 2014).  
 Part-time school attendance, if necessary based on the student’s 

symptomology (Reiger, 2012). 
 Reduce academic workload to essential material only (Baker et 

al., 2014; Colorado Department of Education, 2014). 
 Rest breaks (i.e. fifteen to twenty minutes) during classes, 

homework, and exams, scheduled and as need, in a quiet, dimly 
lit area (Baker et al., 2014; Colorado Department of Education, 
2014; Davis & Purcell, 2014; McAvoy, 2012; Oregon Concussion 
and Management Program, 2011; Purcell, 2014; Sady, et al., 
2011). 
 Incorporate at least one scheduled fifteen to twenty minute rest 

break into the student’s morning and afternoon schedule 
(McAvoy, 2009). 

 Shorten academic day with late start or early dismissal based on 
the student’s peak time of day (Davis & Purcell, 2014; McAvoy, 
2012; Purcell, 2014). 

Headache  Difficulty concentrating  
(Davis & Purcell, 2014; Gioia, 
2014; Sady, et al., 2011). 

 Hydration (Purcell, 2014). 
 Identify circumstances that cause and/or aggravate headaches and 

reduce exposure to them (e.g. fluorescent lighting, loud noises, 
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Symptom Effect(s) on school attendance Academic Accommodations 
 Increases irritability          

(Gioia, 2014).  
 

concentrating on tasks) (Halstead et al., 2013). 
 Rest breaks (i.e. fifteen to twenty minutes) during classes, 

homework, and exams, scheduled and as need, in a quiet dimly lit 
area (Davis & Purcell, 2014; Gioia, 2014; Halstead et al., 2013; 
Master et al., 2012; McAvoy, 2012; Purcell, 2014; Reiger, 2012; 
Sady, et al., 2011). 
 Short naps (Gioia, 2014). 

Information processing 
speed, reduced 

 Decreases ability to keep up 
with work demand            
(Gioia, 2014; Sady, et al., 
2011). 
 Decreases ability to process 

verbal information efficiently 
(Gioia, 2014; Sady, et al., 
2011). 

 Eliminate nonessential assignments or tests (Colorado 
Department of Education, 2014; Master et al., 2012; McAvoy, 
2009; McAvoy, 2012; Oregon Concussion and Management 
Program, 2011; Reiger, 2012). 
 Extend assignment deadlines (Colorado Department of Education, 

2014; McAvoy, 2012; Popoli et al., 2014).  
 Extra time for the completion of in-class and homework 

assignments (McAvoy, 2009; McAvoy, 2012; McGrath, 2010; 
Oregon Concussion and Management Program, 2011; Sady, et al., 
2011). 
 Extra time for test taking (McAvoy, 2009; McAvoy, 2012; 

McGrath, 2010; Oregon Concussion and Management Program, 
2011; Popoli et al., 2014; Sady, et al., 2011). 
 Extra time for test taking in a quiet environment (Oregon 

Concussion and Management Program, 2011). 
 Reduce the amount of homework assigned (Baker et al., 2014; 

Colorado Department of Education, 2014; McAvoy, 2012; 
Reiger, 2012). 
 Use of preprinted class notes/lecture outlines (Master, 2012; 

McAvoy, 2009; McAvoy, 2012; Oregon Concussion and 
Management Program, 2011; Sady, et al., 2011). 

Irritability  Decreases tolerance for stress 
(Gioia, 2014). 

 Allow student to designate a supportive adult (e.g. counselor, 
registered nurse, teacher) to visit with when symptomatic  
(Colorado Department of Education, 2014; Oregon Concussion 
and Management Program, 2011). 
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Symptom Effect(s) on school attendance Academic Accommodations 
 Allow student to remove himself or herself from the classroom as 

needed to deescalate                                                               
(Colorado Department of Education, 2014; McAvoy, 2012).  
 Frequent rest breaks                                                                  

(Gioia, 2014).  
 Identify stimulation and stressors in order to reduce them       

(Gioia, 2014). 
Memory, impaired  Decreases ability to complete 

reading comprehension, math 
calculations, and writing 
assignments                       
(Gioia, 2014; Sady, et al., 
2011). 
 Difficulty accessing and 

applying previously learned 
information (Gioia, 2014; 
Halstead, 2013; Purcell, 2014; 
Sady, et al., 2011). 
 Difficulty learning new tasks 

and comprehending new 
materials                       
(Halstead, 2013). 
 Difficulty or inability to recall 

instructions                        
(Gioia, 2014; Purcell, 2014; 
Sady, et al., 2011).  
 Difficulty or inability retaining 

new information                
(Gioia, 2014; Purcell, 2014; 
Sady, et al., 2011).  

 Avoid or postpone test taking or completion of major projects 
(Colorado Department of Education, 2014; Halstead et al., 2013; 
McAvoy, 2012; Popoli et al., 2014). 
 Once the student can tolerate a full day of school, consider 

untimed testing (Master et al., 2012). 
 Decrease academic workload with smaller amounts to learn 

(Colorado Department of Education, 2014; Gioia, 2014; McAvoy, 
2012, Purcell, 2014; Sady, et al., 2011). 
 Extend time frames for completion of work (Colorado 

Department of Education, 2014; Gioia, 2014; Halstead et al., 
2013, Master et al., 2012; Oregon Concussion and Management 
Program, 2011). 
 Provide written instructions for assignments and tasks (Colorado 

Department of Education, 2014; Gioia, 2014; Oregon Concussion 
and Management Program, 2011; Reiger, 2012; Sady, et al., 
2011).  
 Repeat instructions and information to be learned as needed             

(Gioia, 2014; Purcell, 2014; Sady, et al., 2011). 
 Use of auditory versions of books (Reiger, 2012).  
 Use of preprinted notes (Halstead et al., 2013; Oregon 

Concussion and Management Program, 2011; Purcell, 2014; 
Reiger, 2012; Sady, et al., 2011). 
 Use of a notetaker or scribe (Colorado Department of Education, 

2014; Halstead et al., 2013; McAvoy, 2012; Sady, et al., 2011). 
 Utilize alternative test formats such as open-book or multiple-
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Symptom Effect(s) on school attendance Academic Accommodations 
choice exams (Reiger, 2012).  

Phonophobia  Difficulty concentrating  
   (Davis & Purcell, 2014). 
 Worsening of headaches, if 

present                             
(Purcell, 2014). 

 Avoid music classes, physical education classes, and shop classes 
(Colorado Department of Education, 2014; Defense and Veterans 
Brain Injury Center, 2014; Halstead et al., 2013; Oregon 
Concussion and Management Program, 2011). 
 Avoid or limit access to noisy areas or crowded environments 

(e.g. assemblies, cafeteria, dances, gym, hallways, sports games) 
(Baker et al., 2014; Davis & Purcell, 2014; Gioia, 2011; Gioia, 
2014; Halstead et al., 2013; McAvoy, 2009; McAvoy, 2012; 
Reiger, 2012; Sady, et al., 2011). 
 Allow for class transition prior to or after the bell (Halstead et 

al., 2013; Reiger, 2012; Sady, et al., 2011).  
 Allow extra time to travel between classes (Halstead et al., 

2013). 
 Eat lunch in a quiet area with one or two friends (Halstead et al., 

2013; McGrath, 2010; Oregon Concussion and Management 
Program, 2011; Reiger, 2012; Sady, et al., 2011). 

 Use of earphones or earplugs (DeMatteo et al., 2015; Halstead et 
al., 2013; McAvoy, 2012). 

Photophobia  Difficulty concentrating  
   (Davis & Purcell, 2014). 
 Difficulty concentrating on 

visual tasks                      
(Halstead et al., 2013). 
 Difficulty reading  

(Halstead et al., 2013). 
 Worsening of headaches, if 

present                             
(Purcell, 2014). 

 Avoid exposure to fluorescent lighting as much as possible              
(Popoli et al., 2014). 
 Avoid or limit access to noisy areas or crowded environments 

(e.g. assemblies, cafeteria, dances, gym, hallways, sports games) 
(Baker et al., 2014; Davis & Purcell, 2014; Gioia, 2011; Gioia, 
2014; Halstead et al., 2013; McAvoy, 2009; McAvoy, 2012; 
Reiger, 2012; Sady, et al., 2011). 
 Allow for class transition prior to or after the bell (Halstead et 

al., 2013; Reiger, 2012; Sady, et al., 2011).  
 Allow extra time to travel between classes (Halstead et al., 
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Symptom Effect(s) on school attendance Academic Accommodations 
 2013). 

 Eat lunch in a quiet area with one or two friends (Halstead et al., 
2013; McGrath, 2010; Oregon Concussion and Management 
Program, 2011; Reiger, 2012; Sady, Vaughan, & Gioia, 2011).  

 Limit exposure to computers/tablets, slide presentations, smart 
boards, and videos (Halstead et al., 2013). 
 Limit screen time (e.g. computers, television, cell phones) (Davis 

& Purcell, 2014). 
 Preferential seating away from bright sunlight or other 

bothersome light (Gioia, 2014; Oregon Concussion and 
Management Program, 2011; Sady, et al., 2011). 
 Reduce the brightness of cell phones, computers, and tablet 

screens (Halstead et al., 2013). 
 Use of a note taker or scribe (Popoli et al., 2014). 
 Use of a reader or recorded books for assignments and testing 

(Popoli et al., 2014). 
 Wear dark glasses/sunglasses in the classroom (Colorado 

Department of Education, 2014; Defense and Veterans Brain 
Injury Center, 2014; DeMatteo et al., 2015; Gioia, 2014; Halstead 
et al., 2013; McAvoy, 2012; McGrath, 2010; Oregon Concussion 
and Management Program, 2011; Reiger, 2012; Sady, et al., 
2011). 
 Wear a hat with a visor in the classroom (Halstead et al., 2013; 

McGrath, 2010; Oregon Concussion and Management Program, 
2011; Reiger, 2012). 

Sleep disturbances  Decreased ability to attend 
classes and focus           
(Halstead, 2013; Sady, et al., 
2011). 
 Decreased memory for new or 

previous learning           
(Halstead, 2013). 

 Frequent rest breaks (Colorado Department of Education, 2014; 
Halstead et al., 2013; McAvoy, 2012). 
 Later school start time (Colorado Department of Education, 2014; 

Gioia, 2014; Halstead et al., 2013, McAvoy, 2012; McGrath, 
2010; Sady, et al., 2011). 
 Shortened school day (Baker et al., 2014; Colorado Department 

of Education, 2014; Gioia, 2014; Halstead et al., 2013; McAvoy, 
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Symptom Effect(s) on school attendance Academic Accommodations 
 Sleeping in class                

(Halstead, 2013; Sady, et al., 
2011). 
 Tardiness or excessive 

absences from school.   
(Halstead, 2013). 

2012; McGrath, 2010; Oregon Concussion and Management 
Program, 2011; Sady, et al., 2011). 
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Appendix C 
Return to Learn Protocol 

 
 Description of Step Academic Environment 

Accommodations 
Conditions to Be Met Prior to 
Moving to the Next Step 

Step 1 – Student 
Should Remain 
Home from 
School 

 Student should remain home 
from school and practice 
physical and cognitive rest 
(Baker et al., 2014; Colorado 
Department of Education, 2014; 
Davis & Purcell, 2014; Gioia, 
2014; Grady, et al., 2012).  
 The amount of cognitive rest 

necessary depends on the 
symptomology of the individual 
student (Baker et al., 2014; 
Grady, et al., 2012).  
 If concussion symptoms prevent 

the student from concentrating 
on cognitive activity for up to ten 
minutes at a time, complete 
cognitive rest is recommended 
(Colorado Department of 
Education, 2014; McAvoy, 
2012).  
 If the student is able to 

concentrate on cognitive activity 
for up to twenty minutes at a 
time without symptom 
exacerbation, complete cognitive 
rest may not be necessary 
(McAvoy, 2012). 
 The student should stay home 

 Initial avoidance of activities 
that require prolonged 
concentration for at least the 
first day post-concussion such 
as computer use, driving, 
homework, playing a musical 
instrument, reading, texting, or 
video games (Baker et al., 
2014; Colorado Department of 
Education, 2014; Defense and 
Veterans Brain Injury Center, 
2014; Grady, 2010; Halstead 
et al., 2013; Master et al., 
2012; Oregon Concussion and 
Management Program, 2011). 
 Limited cognitive tasks and 

screen time can be considered 
if the student can tolerate over 
ten minutes of the activity 
without symptom exacerbation 
such as drawing, engaging in a 
light conversation, light 
reading, light walking, playing 
with Legos or cars, watching a 
limited amount of television, 
or playing a simple board 
game (Baker et al., 2014; 
Colorado Department of 

 Student must be able to sustain 
concentration for thirty minutes 
before significant concussion 
symptom exacerbation (Gioia, 
2014; Grady et al., 2012).  

 Symptoms are mild or resolve with 
cognitive rest breaks (Gioia, 2014; 
Grady, 2010).  

 If concussion symptoms persist 
past two weeks, advance the 
student to Step 2 in order to 
prevent depression and anxiety 
(DeMatteo et al., 2015).  

 If the student’s concussion 
symptoms are severe (i.e. cannot 
concentrate for more than ten 
minutes) and/or persist for more 
than ten days, return to medical 
provider for evaluation (Baker et 
al., 2014; Colorado Department of 
Education, 2014; McAvoy, 2012).  

 Parents should contact the school 
district to arrange for a graduated 
return to school with 
accommodations (Baker et al., 
2014).  

 Student athlete should have a 
neurocognitive evaluation 
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 Description of Step Academic Environment 
Accommodations 

Conditions to Be Met Prior to 
Moving to the Next Step 

from school for a minimum of 
one to three days (Baker et al., 
2014; Defense and Veterans 
Brain Injury Center, 2014; Grady 
et al., 2012; McAvoy, 2009; 
McGrath, 2010; Popoli et al., 
2014; Zemek et al., 2014). 

Education, 2014; Defense and 
Veterans Brain Injury Center, 
2014; Halstead et al., 2013; 
Master et al., 2012; McAvoy, 
2012; Purcell, 2014). 

(ImPACT) within the first days of 
the injury, preferably within 
twenty-four hours (McGrath, 
2010). 

 Periodic neurocognitive retesting 
should also occur at days three, 
five, and seven postinjury, or until 
the student reaches their baseline 
testing score (McGrath, 2010, 
Piebes et al., 2009). 

Step 2 – 
Preparing to 
Return to School 

 Begin a gradual reintroduction of 
cognitive activity at home while 
remaining below the student’s 
symptom threshold (Baker et al., 
2014; Master et al., 2012). 

 
 

 As the student’s symptoms 
improve, cognitive activity 
may be slowly increased at 
home in five to fifteen minute 
increments as tolerated 
(Master et al., 2012; Purcell, 
2014; Sady, et al., 2011). 
 The ultimate goal of this 

gradual increase in cognitive 
activity is to build up to thirty 
to forty-five minutes of 
cognitive activity without 
symptom exacerbation or 
emergence of symptoms 
(Baker et al., 2014; Gioia, 
2014; Sady, et al., 2011). 
 These cognitive activities may 

include light reading, math 
assignments, or other 
homework assignments in 
short intervals in a quiet 

 The student may return to school, 
with the length of the school day 
determined by their symptoms, 
when they can tolerate cognitive 
activity without symptom 
exacerbation for thirty to fourty-
five minutes (Colorado 
Department of Education, 2014; 
DeMatteo et al., 2015; Halstead et 
al., 2013; McAvoy, 2012; Oregon 
Concussion and Management, 
2011). 
 Students should not stay in step 2 

for longer than two weeks in order 
to prevent depression and anxiety 
(DeMatteo et al., 2015).  
 Those students who are not able to 

progress to Step 3 due to persistent 
symptoms should consult their 
medical provider (DeMatteo et al., 
2015). 
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 Description of Step Academic Environment 
Accommodations 

Conditions to Be Met Prior to 
Moving to the Next Step 

environment (Grady, 2010). 
 If any of these cognitive 

activities cause a worsening of 
symptoms, the length of the 
activity should be reduced to 
the prior level (DeMatteo et 
al., 2015; Gioia, 2014).  

 

Step 3 – Return 
to School with 
Maximum 
Academic 
Accommodations 

 Return to the routine of school 
attendance on a part-time basis 
with built in rest breaks (Gioia, 
2014; Oregon Concussion and 
Management Program, 2011).  

 Implement academic 
accommodations based on the 
individual student’s needs for 
controlled subsymptom 
threshold increase in cognitive 
activities (Baker et al., 2014; 
Master et al., 2012). 
 When possible increase 

academic adjustments as 
opposed to decreasing time at 
school (McAvoy, 2012; 
Oregon Concussion and 
Management Program, 2011). 
 Start out with hourly school 

attendance with the most 
severely symptomatic 
students, to half days, or two 
full days combined with half 
days (Davis & Purcell, 2014; 
DeMatteo et al., 2015; Grady, 
et al., 2012).  
 Priority attendance at 

designated core classes may 
also be implemented 

 The student may proceed to step 4 
when the number and severity of 
their symptoms are decreasing 
(Gioia, 2014) AND 

 When they only require one to two 
thirty minute cognitive rest periods 
built into the school day (Gioia, 
2014) AND 

 When the student can tolerate one 
to three classes daily (Gioia, 
2014). 

 This step may last for months 
depending on the individual 
student (DeMatteo et al., 2015). 

 If this step lasts longer than four 
weeks an individualized education 
plan (IEP) or 504 plan may need to 
formalized (DeMatteo et al., 
2015). 
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 Description of Step Academic Environment 
Accommodations 

Conditions to Be Met Prior to 
Moving to the Next Step 

(McGrath, 2010; Purcell, 
2014). 
 No assigned homework 

initially (DeMatteo, 2015; 
Purcell, 2014). 
 Gradually begin assigning 

homework in fifteen minute 
blocks up to forty-five minutes 
daily depending on the 
student’s symptom threshold 
(DeMatteo, 2015; Purcell, 
2014). 
 No quizzes, tests, or exams 

should be administered during 
this step (Gioia, 2014; 
McGrath, 2010; Oregon 
Concussion and Management 
Program, 2011). 

Step 4 – Return 
to School with 
Minimal 
Academic 
Accommodations 
and Near Normal 
Academic 
Routine 

 Full time school attendance with 
minimal academic 
accommodations (Baker et al., 
2014; Gioia, 2014; Oregon 
Concussion and Management 
Program, 2011). 

 Attendance of all classes with 
zero to one cognitive rest 
breaks (Gioia, 2014). 
 Attend full days of school, but 

less than five days a week if 
necessary (DeMatteo et al., 
2015). 
 Begin modified test taking 

with a maximum of one test 
per week (DeMatteo et al., 
2015; Gioia, 2014; Oregon 
Concussion and Management 
Program, 2011; Purcell, 2014; 

 The student may proceed to step 5 
when they have no active 
concussion symptoms (Gioia, 
2014) AND  

 The student experiences no 
exertional effects of cognitive 
activity during the entire full 
school day (Gioia, 2014). 
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 Description of Step Academic Environment 
Accommodations 

Conditions to Be Met Prior to 
Moving to the Next Step 

Sady, et al., 2011). 
 Homework of sixty to ninety 

minutes per night with 
moderate to maximum 
expectations for productivity 
(Gioia, 2014). 

Step 5 – Full 
Return to School  

 Full time school attendance (i.e. 
five days a week) with no 
academic accommodations 
(Oregon Concussion and 
Management Program, 2011).  

 Attend all classes with no 
cognitive breaks throughout 
the day (DeMatteo et al., 
2015; Gioia, 2014). 
 Maximum expectations for 

academic productivity to pre-
injury levels (DeMatteo, 2015; 
Gioia, 2014). 
 Full homework and testing 

(Oregon Concussion and 
Management Program, 2011). 
 Begin to address makeup work 

if necessary (Gioia, 2014).  

 Implement a return to play 
protocol once the student is 
symptom free and back to full-time 
school attendance without 
academic accommodations 
(Purcell, 2014). 
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Appendix D 
Sport Concussion Assessment Tool (SCAT3) – 3rd Edition 
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Appendix E 
Child Sport Concussion Assessment Tool (Child-SCAT 3) – 3rd Edition 
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