Development of clinical guidelines to address long term consequences of concussion in school boys who play rugby 
Introduction 
South African rugby is one of the fastest growing contact sports in which approximately 204119 players engage annually.1
[bookmark: _GoBack]Rugby is also one of South Africa’s top three sports that has a development programme for young players at all levels supported by the South African Rugby Union (SARU). The inclusion of more schools and schoolboys in rugby via the Vuka programme initiated in 2008 ,2 means that many children and adolescents (ages 5-18 years) are engaging in rugby during their primary and secondary school years. 3 
Learners competing in a full contact sport, such as rugby, are at a high risk for injuries. The varying rules based on the age of the players or developmental stage of playing the game have implications for the number and type of injuries that occur and which may influence not only the learners ability to play the sport but their overall occupational performance. 4  However, these injuries in learners are under reported and the exact incidence and consequence of the injuries is not well known or documented. 5,6 The BokSmart programme in South Africa works extensively to improve the safety of players in rugby with documents on Return to play, 7 Management of spinal cord injuries 8 and Skeletal development and associated risks 9 to name a few. However, these documents do not alleviate the inherent risk of a contact sport. 
It is estimated that approximately 28% of learners who play rugby will sustain an injury in a game or during practice in a season, with 24.6% of these injuries being concussions and fractures. 5 This means that in a team of 22 players approximately six players may sustain an injury and at least one injury will be a concussion. The danger of sustaining a concussion, as described by Thornton et al., is the risk of a second concussion and the cumulative effects concussions may have on the developing brain. 10
Concussion protocol regulations, put in place by SARU, indicate that any suspected case of concussion must be reported and the player must be assessed by medical personnel. 11 However, literature emphasises a lack of reporting of concussion and symptoms by young players due to the implications of the injury, such as being removed from play and training for two weeks in accordance with the concussion protocols. 6,11–15  Not being available to play for two weeks may have significant implications for selection for school, provincial or national teams, as well as impacting on the ability of a team to win when a key player is removed. The decisions children and adolescents make about reporting a concussion may also be influenced by the environment or peer pressures, rather than warnings from coaches and medical professionals about the consequences of such an injury. 6,16  Thus, concussions may not be reported and may also be missed as the effects of a mild concussion are not always obvious. Concussion symptomology, severity and length of symptomology differs for each individual therefore one set, un-altering plan of management would be unrealistic.6,17,18
This research highlights the importance of learners following rugby concussions protocols.  Emphasis will be on the many misconceptions about the long-term occupational implications of concussion and the role of occupational therapist in the management of concussion. It is often believed that affected cognitive functioning improves rapidly after concussion with no long term consequences 19 but research has proven this is not true in every case. 12,14,20 The impact of concussion on cognitive functioning in learners as a result of a rugby injury has been shown to influence their ability to engage socially 12,19 and affects their academic performance at school. 21,22  Schoolboy rugby players who have suffered more than one concussion during their time at school, are six times more likely to suffer a concussion while participating in the sport when compared to adults. 4 The need for appropriate intervention and rehabilitation for everyone who sustains a concussion has been emphasised. 4,21,23 However, the limited literature on the occupational therapy profession’s specific role in the management of a concussion and return to rugby has limited the contribution this profession is making to improving occupational performance post-concussion in learners playing rugby. This paper therefore, advocates for occupational therapy assessment and intervention to limit the long-term consequences of concussion in schoolboy rugby players. It is intended that clinical guidelines be developed to this effect in SA. 
Literature review 
Occupational therapy in the assessment and treatment of concussion is not well documented 4,23 and is not documented in South Africa or in relation to rugby. Important considerations that will be discussed in this literature review are: the implications of concussion in the brain, how concussion and function is currently assessed and what the role of occupational therapists is in the management of concussion. 
Giedd et al. describes brain development during later childhood or adolescent a critical increase in white and grey matter depending on the individuals’ environment and activities and is associated with the development of motor skills, problem solving, language, abstract thinking as well as social and emotional skills. 24 This is a period of significant pruning of the overproduction of synapses that occurs in early childhood, as specific synapses are consolidated although full development of the brain only occurs in the early adulthood. Developmental changes in the brain however appear to increase during adolescences. 25 These findings were supported by Sowell et al. who further described the changes in post-adolescent brain as continuously changing to further refine their synapses needed. The developing brain with all the changes occurring is therefore more susceptible to damage caused by concussion 24,26 which has been linked to longer changes in cognition and emotions.14,27
The changes in physiology that occur following concussion include neuronal depolarization, release of excitatory neurotransmitters and changed metabolism 28 as decreased blood flow, axonal injury and neuro-inflammation have also been noted. Diffuse axonal injury (DAI) results in altered die-back disconnection and reorganization of axons has also been associated with concussion. 29 This results in long term implications and more severe effects particularly to white matter unmyelinated fibres found in the developing brain. 30 Any disruption of this process due to injury can have consequences for the development and consolidation of these cognitive skills such as decision making and problem solving. 6,30,31 A thorough understanding of the assessment and intervention required post-concussion is therefore essential to any medical personal managing a learner post-concussion. 6 However, as concussion is not always evident on a Computerized Tomography (CT) scans 27 self-reporting and coach assistance is vital. 
In contact sport however, literature has described the culture of underreporting of concussion which occurs not only in rugby but also in ice hockey and American football.  13,32–35 The underreporting of concussion results in not only a premature return to play 35 but may also increase the risk of secondary concussion and the impact of this on the brain. 10 This reinforces the need for a thorough understanding of assessment and intervention prior to returning to play. 
In the Consensus statement on concussion in sport: the 4th International Conference on Concussion in Sport held in Zurich, November 2012, Return to Play is described as a graded programme which is used as a guide to return to play. 36 Swanson et al. uses “Return to Play” as a criteria based checklist on when to know if a child is able to return to sport after a concussion37 where Gardner et al. use the International Rugby Boards (IRB) guide to “Return to Play” as the descriptor in their study. 38 Although there is not one definition of what “Return to Play” is, in the literature and many writers adapt the term. A common thread between the papers describes “Return to Play” as the time it takes in which all symptomology of the concussion to resolve and the learner to return to a graded return to play programme. 14,36–42 However, there is currently lack of cost-effective reliable, valid or objective assessments to evaluate the severity of concussion. This, paired with the underreporting of concussion mentioned above, placed learners at higher risk of secondary concussions and the associated complications of this. 10,12,34,43,44 This further affects the implementation of the “Return to Play” protocol due to the subjective nature of the evaluation of the symptoms that indicate a learner should or should not return to complex training regimes and play. This also makes it difficult to determine the point at which recovery has actually occurred 27 and when there are no longer changes in the biomechanical, neurochemical and metabolic components of the brain post-concussion ensuring it is safe to resume playing rugby. 6
In South Africa SARU (through the national BokSmart programme) have developed  standardised and progressive “Return to Play” regulations to ensure the safety of learners and reduce the significant risk of secondary concussion. 7 The protocol emphasises no return to play on the same day and that the player must have complete rest for 24 hours which is in line with the suggestions proposed in the Consensus statement on concussion in sport which was developed at the 5th international conference on concussion in sport held in Berlin, October 2016. 7,45 Relative physical rest should last for at least two weeks before a graduated return to play programme (GRTP) is instituted if the player is symptom free including a gradual increase in engagement with the game as well as contact with other players. 7,37,39,41,45 
The “Return to Play” protocol requires professionally trained medical personnel to ensure an accurate assessment that is not biased by the pressure for a player to return to the sport for other reasons.7 However, in the literature there is no mention of the difficulties learners in developing countries may face accessing these post-concussion assessments. 28,42,45,46 These may include limited financial resources of the school or learner. The BokSmart “Return to Play” Position statement 7 also does not take this into account as they specify that a trained medical professional should perform this assessment. They do not make mention of difficulties experienced by under resourced schools and clubs who may not have access to these assessments. Coaches and coaching personnel may be able to provide screening on the side line for concussion, however, a coach may be more concerned about winning a match than the health of a single player reinforcing the culture of underreporting of concussions. 6 
A secondary concern with the “Return to Play” protocol is that is does not describe the necessary return to life or occupational that also needs to occur post-concussion. The long-term effects of concussion on occupational performance are currently not well defined but may result in permanent dysfunction47. Learners may experience delays in intellectual and social development as well as decreased performance at school and in other activities. The impact of concussion on cognitive functioning can influence the ability of learners to engage socially with others due to increased aggression, depression and frontal lobe influences on personality and mood 12,19 impacting their ability to engage in school work and sport. Multiple concussions have been associated with increased difficulty in learning and cognitive problems while long term effects may also include light and noise sensitivity, as well as visual and cerebellar dysfunction and sleep disturbances. 10,12,21 
Addressing the limitations in occupational performance falls within the scope of the occupational therapy, 23 which highlights the need for this profession to be part of the multidisciplinary team treating learners with post-concussion. The main aim of this team is to return the learner to school and the sports field safely as soon as possible. Thus, team members should be well versed in their roles in concussion management. 21 In the BokSmart protocols, occupational therapy is not described as part of the trained medical personnel able to provide concussion assessments and intervention7, however the American Occupational Therapy Association emphasised this role. 23
Return to learning after concussion guidelines from the American Academy of Pediatrics do not mention occupational therapists specifically, 6 the American Occupational Therapy Association (AOTA) has emphasised role of occupational therapy in managing post-concussion syndrome. 23 The AOTA has provided evidence that occupational therapists should be involved in identifying and providing intervention to overcome barriers to full participation in everyday occupations including education and sport for learners who have suffered concussion.  Available literature on the role of occupational therapy is available in two papers, the first by Reed 4 who describes the role of OT in relation to ice hockey and then by AOTA who provide a more general description of the role. 23 And while articles make mention of occupational therapy in the multidisciplinary team approach to treating concussion, 37,48–51 only three articles expand on the role of OT 4,23,52 none of which are South Africa. Thus, it can be assumed that occupational therapists are rarely sought out to provide services for learners who suffer post-concussive symptomatology.
According to the literature, a few occupational therapy assessments can determine the current level of functioning in a learner with mild traumatic brain injury or concussion 4,23,53 and these assessments should be used together with the findings from the neurophysiologist and the physicians. However, due to the constraints mentioned above, access to physicians and neurophysiologists may not be possible in the private or public health setting in South Africa.
A secondary concern is limited occupational therapy literature available on the role and practice guidelines for concussion management. The little literature there is, which has been written in developed countries such as American, Australia and Canada 4,23,52may be unrealistic in the South African. This is due to the use of expensive standardised tests which are not freely available in South Africa, as well as not being standardised on the South African population. 
In any concussed population an important consideration when completing assessments is that no in depth assessment or intervention should begin prior to symptoms of the concussion have subsided as learners require cognitive a as well as physical rest post-concussion. 21 An intense assessment period may exasperate symptoms that were resolving or increase the severity of current symptoms if activities, even assessment activities are not introduced in a graded manner. This may be done over time as you do not want to induce cognitive fatigue which may impact on the learners scores on tests. 54
This paper presents a clinical practice guideline based on the Occupational Therapy Practice Framework: Domain and Process 55 to provide recommendations for the occupational therapy intervention for schoolboy rugby players in South Africa. In South Africa, access to expensive, standardised assessments is not always possible therefore the author makes suggestions of non-standardised, freely accessible or therapist developed alternatives if a standardised test is referred to. It is also the authors’ contention that clinical observation should be used extensively in the assessment process and in setting outcomes measures for an individual. 
Methodology
Development of clinical practice guidelines for post-concussion management in schoolboy rugby players
The occupational therapy practice framework III (OTPF III) 55 is a conceptual framework which summarises the interrelated constructs of the occupational therapy process and the domains addressed in this process including: occupations, client factors, performance skills, context and environments. The occupational therapy process involves: evaluation, intervention and targeting of outcomes.
As mentioned above a condition such as concussion where symptomatology differs from individual to individual prescribing a range of short term and longer term outcome measures and a set standard for assessment and treatment for each individual is unrealistic and against the beliefs and teachings in the occupational therapy curriculum and emphasised in textbooks. 53,55,56 The approach described in the OTPFIII relates to strategies which direct the overall occupational therapy process while allowing the therapists to individualise therapy. The approach strategies include Create/Promote, Establish/Restore, Maintain, Modify (compensate) and Prevent which, should all be addressed by the multidisciplinary team for concussion in schoolboys playing rugby. However, while occupational therapy may not have a focus on create/promote; or promotion of safety in rugby the guidelines should include recommendations for the assessment specific of occupational performance areas, client factors and performance skills for schoolboy rugby players in the South African context. 
The difficult with children with concussions as described in the literature, is that the signs and symptoms may not be as pronounced as in a child with a moderate or severe traumatic brain injury (TBI) resulting in the lack of reporting the injury as well as not seeking professional assistance. 19,53 In occupational therapy literature children with TBIs are described similarly to adults and deficits can include: cognition, physical functioning, behavioural and psychological functioning disturbances. 53 While the occupational therapy literature makes generalist paediatric occupational therapists aware of the possible deficits that may occur post TBI, this literature is not specific enough to assist an occupational therapist OT in the assessment and intervention of a child or adolescent with a concussion.  
Figure 1 

Develop an occupational profile
Screening 
Screening assessment procedures should begin with a thorough history taking from the concussed learner, as well as parent and teacher interviews to determine the need for further assessment.  The concussion symptomology checklists 36 are screening tools which may be used is the initial meeting with the learner and/or parents and teacher.  The concussion symptomology checklists are two self-report checklists, developed at the 4th International Conference on Concussion in Sport held in Zurich in November 2012. 36 These two self-report questionnaires give the therapist a sound understanding of the learner’s current symptoms. The symptomology checklists are easily available and assist in the evaluation of the severity of concussion and can be used as a tool for baseline functioning post-concussion. These questionnaires can be used repeatedly to monitor improvements but should be interpreted with an understanding of any co-morbidities. 21 This screening provides an understanding of the severity of the learner’s concussion and should guide the need for an occupational assessment to determine the learners current functioning in specific occupational performance areas, client factors and performance skills can be assessed.
Interviews
The parent interview should specifically include questions on previous functioning in OPAs as well as any changes that the parents may have noticed post-concussion. As parents may not be aware of what changes may be expected the therapist may ask direct questions such as changes in mood, attention, frustration, socialisation or rest and sleep. The therapist may also question the parents on their ability to strictly enforce restrictions or recommendations made by doctors on rest and limitations of play as set out in the “Return to Play” protocol. 
The teacher interview is recommended and should focused on school based tasks such as: the academic requirements of the learner, the classroom requirements such as length of classes, the amount of time spent working alone, with others in groups versus didactic learning and the expectations on behaviour in the classroom. It is also important to also gather the extent of knowledge the teacher has regarding concussion and the return-to-learning. This can facilitate the necessary adaptations that a teacher can make and the assistance a learner may require when returning to class. The information gathered in the teacher sensory profile questionnaire should be triangulated with the information gathered from both the parent and learner questionnaires for a holistic understanding of the learner. 
The learner interview should focus on symptomology, client factors and performance skills and occupational performance areas. Initially, the therapist may focus on reason for referral or seeking out intervention as well as who referred the client. The occupational therapist may continue to evaluate the learner’s changes in functioning as well as values, interests, beliefs and needs. This may be done through a self-developed occupational history evaluation. In terms of symptomology, the learner may complete a Sensory ProfileTM 2. 56 The Sensory ProfileTM 2, developed by Winnie Dunn, 56 provides a standardised assessment of children and adolescents sensory processing patterns. This assessment allows an occupational therapist to understand the type of sensory input the learner is responding to and the type of intervention or adaptation the learner may require. This assessment is also good as it can be administered by both the caregivers (parents) and teachers to understand how the learner is responding in different environments. If a sensory profile is not available in a setting, a self-developed sensory motor history can be used to determine changes which may be present post-concussion. 
Assessment
Once the interviews have been completed, the therapist would perform an activity based assessment which provides the therapist opportunity for clinical observations such as  the learner’s current strengths and concerns in relation to performing occupations and daily life activities, difficulties the learner may be experiencing in occupations and any supports and barriers. 55
Occupational Performance Areas and Client Factors and Performance skills 
In the post–concussion period, due to the neurological damage of multiple areas in the brain (frontal, temporal and parietal lobes, hypothalamus and cerebellum) 27 the cognitive and behavioural changes which may occur can significantly impact a learner’s occupations. These should be fully assessed as a learner; parent and teacher may not have as thorough knowledge on occupations as an occupational therapist may. This may highlight additional difficulties the learner is currently having which were previously unreported.  
There is some inconsistency regarding the specific symptoms post-concussion, however, there is a common thread in the literature regarding changes in a learners cognitive, behavioural and physical changes in their skills.  As each child may have differing presenting symptoms a thorough assessment of all OPAs, client factors and performance skills should be done. The assessment process with emphasis on specific OPAs will be discussed followed by intervention specific to each approach.
Occupational Performance Areas generally requiring restoration after concussions include: Education, Leisure Social Participation, ADLs and iADLs.  These OPAs require attention due to the client factors and performance skills which are affected post-concussion. These client factors and performance skills have a central effect on OPAs due to their necessity in the tasks. These client factors and performance skills most often affected include, but are not limited to: information processing speed, attention, memory, judgement, decision making, impulsivity, visual perceptual skills, executive functioning, postural control, balance and psychomotor speed are the client factors. 12,17,27,58,59 These cognitive and physical client factors and performance skills affect each OPA slightly differently and will therefore be described according to their influence on each OPA.  However, the assessments should focus on the specific client factors and performance skills which may be affected post-concussion.  
The assessment tool proposed in Case-Smith and O’Brien’s 53 book includes the Rachos Los Amigos Scale or levels of Cognitive functioning scales.  While this assessment is available online, the difficulty with this assessment is that it is not sensitive enough to determine the impact of a mild traumatic brain injury on functioning in comparison to a moderate to severe TBI where disturbances in occupational functioning are easily noticeable. 53 Standardised assessment such as the Developmental Test of Visual Perception – 3 (DTVP-3) and the Test of Visual Perception 2 (TVPS 2) are tests that are commonly found in South African schools and hospitals.  These tests will give the therapist an understanding of any visual perceptual difficulties these learners may be experiencing.  The tests will also allow the therapist to observe difficulties with attention, remembering of instructions and the learners’ ability to maintain postural control at the table. 
An executive function and memory test specific should also be administered to determine specific difficulties such as the Westmead Post-Trauma amnesia scale 60.  The Modified Mini Mental State Examination with children 61 can be used as a screening tool before determining whether a full assessment should be done and this again is freely accessible. Finally, to observe for physical difficulties the Clinical Observation (adapted by Jane Ayres) 62 and the Gross Motor Clinical Observation assessments  can be used and are easily accessible from the South African Institute for Sensory Integration making it easily accessible for South African therapists.  
Assessments that occupational therapists have access to and which do not require significant financial resources are OPA assessments. The following OPA specific assessment descriptions include important factors to consider when assessing a learner post-concussion. 
Education 
Education is significantly affected in the post-concussion learners due to the difficulties with information processing speed, attention, memory, judgement, decision making, impulsivity, visual perceptual skills, executive functioning, postural control, balance and psychomotor speed. 12,17,27,58,59  
Post- concussion schoolboy rugby players need to return to learning to ensure they are able to not only continues learning, but also to return to the game.  A previously concussed learner may have difficulty engaging with the material being taught due to their distractibility and difficulties with processing skills.  They may also have difficulties remembering what they are learning or making decisions in the classroom.  Visual perceptual difficulties may influence their ability to process written information or determine what and where they are learning on a page of text. 23  A secondary factor affecting education is returning to learning too soon.  A learner who has sustained a concussion should only return to the learning environment once all symptomology has subsided, which may vary in time from a few days to a few weeks. 22  A learner who returns to the learning environment without the adequate rehabilitation may in fact exasperate their previously subsided symptoms of concussion and may have more difficulties returning to school in the long run. 22  A learner who is not able to return to school may feel isolated from friends and peers and an occupational therapist must consider understand the influence daily social participation.  The assessment of education OPA should therefore focus on: ability to cope with academic requirements, sensory requirements of the classroom and social requirements of the school environment. 
Social participation
Social participation is necessary for learners to ensure they do not become isolated, which can lead to depression and anxiety. 22  To ensure a post-concussion learner is able to engage in social participation in an appropriate manner the occupational therapist needs to understand the role client factors and performance skills play in social participation as the learner is required to attend to what their friends are saying and doing and remaining upright while engaging in communication. Learners who have difficulty with postural control may tire easily in social situations and may have difficulty keeping up with friends, especially if their psychomotor speed is also slower. This may have a significant negative effect on their ability to engage in social situations.  To be able to engage in these social situations though these learners require the ability to ensure they can perform their ADLs and iADLs prior to meeting up with friends. 
As an occupational therapist, the aspects to consider would include what type of activities the learner engages in with peers during social participation as well as the setting and context of the social participation.  
ADLs and iADL’s
Although difficulties with the abovementioned client factors and performance skills may affect ADLs and iADLs it is not usually a major concern for post-concussion learners.  It is therefore not discussed in detail in this article but should be taken into consideration in the occupational therapy process.  Aspects which are often a major concern for learners however include communication management. 
Communication management (the ability to use a cell phone and other devices) is a major concern post-concussion especially for learners who may be experiencing light sensitivity. These learners may feel isolated without the ability to communicate with friends and peers and often struggle significantly to remain off their cell phones.  The most important aspect to contain cell phone usage is their understanding of themselves, their behaviours and the consequences thereof (insight).  As learners need to acquire a thorough understanding of their symptoms and how exertion may increase their concussion symptoms as well as possibly extending the amount of time it takes for recovery. 54
Rest and Sleep
The neurological damage sustained during a concussion can result in: difficulties falling asleep, decreased amounts of sleep and poor quality of sleep especially if there is damage to the hypothalamus and surrounding areas. 27 Difficulties with sleep can affect a learner’s ability to concentrate in class, participate in activities and in receiving enough cognitive rest. It is therefore imperative as an occupational therapist to assess sleep preparation, sleep routine and amount of sleep is addressed especially in children and adolescents, 53,55 considering learners require additional rest and sleep while recovering to ensure they do not experience additional or prolonged symptoms of concussion. 
The greatest assessment tool of an occupational therapist is their ability to make observations and clinically reason why they may be observing a specific difficulty and what OPA this will affect. The use multiple assessment tools such as interviews, standardised and non-standardised tests and observations allows the therapist to triangulate information and, together with the learner and their family, develop therapeutic goals and an intervention plan. Therapeutic intervention should follow a specific approach; intervention will be described according to the restore and modify as describe earlier in this paper. 
Intervention
Establish/Restore approach
The establish/restoration approach of occupational therapy specific to learners who have sustained a concussion is defined as the “intervention approach designed to change client variables ... to restore a skill or ability that has been impaired”. 55 Intervention for post–concussion learners is often described first and foremost as enhancing performance in occupations through intervention. 53 
After a mild traumatic brain injury, such as a concussion, due to the subtlety of the symptoms learners may only begin to complain of difficulties weeks to months after the injury 27 therefore to prevent long term complications intervention should start sooner rather than later. In the screening, if a learner is deemed to have no symptomology education should explain to the learner and parents that if any symptomology arises or the learner notices continued difficulties a rescreening is essential.
The establish/restoration intervention approach is focused solely on the improvement of the learner’s current dysfunctions in all areas of dysfunction including client factors, performance skills and OPAs.  This include improving their cognitive, physical and psychosocial abilities to ensure they are able to complete school tasks needed for education, engage in a social participation activities in different settings and complete their ADLs and leisure task.  The focus of therapy should ensure that the individual is able to engage as independently as possible to ensure that learners are able to return to school and playing rugby which may include both physical and cognitive components while in a social environment. 
Education
To return to school client factors and performance skills such as attention span, ability to lay down new information and recall information on demand, executive functioning including decision making and problem solving and also physical difficulties such as postural control and balance difficulties need to be improved. Therapy may be individual or group sessions with similar goals and aims. And while intervention is occurring, a thorough understanding of the environment the learner is returning to as well as the staff in these environments is essential. 21
Social Participation
A learner returning to the school environment may have difficulties managing their emotions or responses to others due to frontal lobe damage. 27 This may influence their relationships with peers and may lead to the learner feeling isolated from others which may be exasperated from their time away from school on cognitive rest. Therapy should then focus on social interactions, appropriate behaviours for different situations and counselling specific to the occupation of social participation. This may include the learner understanding how to manage new social situations, the appropriate behaviour in specific situations and where there may be concerns. A large concern socially with schoolboys playing rugby who sustain an injury is difficulties regarding their team with either the acceptance by fellow teammates who may not understand their injury or by the student who feels isolated as he is no longer able to play. It is the role of the occupational therapist to educate not only the learner who sustained the concussion but also his teammates and coaching staff to ensure a thorough understanding of the injury. It may also be the role of the therapist to assist in the reintegration to the team ensuring the student is able to return to play. 4
While the establish/restore approach is very focused on the therapeutic intervention with the learner, it should be used in cohesion with the modify approach which enhances the learner’s ability to perform in different environments while their client factors and performance skills are improving and to compensate for difficulties that may not improve.55
Modify (compensation, adaptation)
In the treatment of concussion the OPAs that require intervention for reestablishment often also require some form of modification. These modifications can be both environmental and activity-based but provide the learner with a manner in which to manage with their OPAs as independently as possible. These adaptations may allow a student to return to school quicker or may allow them to communicate with friends rather than being isolated at home. These adaptations should be made with care and only in collaboration with the learner, their parents and the teachers or coaches who may be engaging with the learner. This process cannot be made in isolation and cannot be made without the environment being taken into consideration. 21,22

Education
For the learner whose symptoms of their concussion remain for longer than 2 weeks post injury, remaining away from school for up to three months may have greater implications on learning than returning prior to full subsided symptomology. 12 However, returning to the classroom may be overstimulating and the academic expectations may be excessive which may result in a learner being unable to engage with school activities.  It is for this reason that adaptations/accommodations to in the education OPA may need to occur in both the environment and the requirements/expectations of schoolwork.  An occupational therapist uses clinical reasoning and creativity as a means of “finding ways to revise the current context or activity demands to support performance in the natural setting, [including] compensatory techniques… [such as]… reducing features to reduce distractibility”. 55, pg. S33 Some visual symptoms including blurred or double vision, light and sound sensitivity and decreased attention or distractibility may still be present on return to school especially in the senior grades to prevent falling far behind class in school work due to long absences. 21,22  It is therefore important to make adaptations/accommodations to the environment to ensure engagement in learning activities without increased symptomology.  Adaptations/accommodations to the classroom may all assist in the process of return to school may include: changes in the position of the learner to limit the effects of changes in light or artificial light, removal or replacement of materials on the walls to ensure that the learner is are not distracted unnecessarily or to allow regular breaks and to return to the school environment for shortened periods of time. 22 These learners may also require adaptations/accommodations to the academic requirements expected of them not only in the classroom but also the homework requirements.  Slow reintegration into education process is required with respect to the  amount of work required and they should be expected to catch up all their missed work over time and not on immediate return to school. 22 These learners may also require an increased time to be able to complete tests and exams, as well as may breaks within exams if needed.  Adaptations/ accommodations are often missed when learners do not present with a diagnosis of concussion but may suddenly perform worse in class room activities, tests and exams. 12 

Social Participation
Post-concussion students may have difficulties modulating their emotions and responses attached to these emotions.  This may create difficulties for the learners when spending time with friends and in contributing appropriately to social situations. 27 Social participation can be the most difficult OPAs for learners to engage in as often they do not believe they are having difficulties but rather believe that their friends are being difficult, since they have not been at school. 
Therapists are required to guide the learner and their parents as to the adaptations/accommodations that should be put in place such as reduced time with friends as mentioned above.

Rest and Sleep 
As an intervention routinisation may be important to ensure the learners are adequately preparing for sleep.  Limiting the use of technology after a certain time in the evening should be recommended and sleep should be reduced during the day to increase sleep at night.  A therapist may be unable to treat sleep disturbances without the assistance of parents to ensure the learner is following recommendations adequately.  This should be emphasised in the initial sessions. 
Conclusion:
A clinical practice guidelines have been developed to give a general overview of the areas that may prove problematic post-concussion and may require the most intervention.  It also provides a clinical guideline to understanding the role an occupational therapist may play in the treatment of schoolboys with concussion injuries, specifically in the Education, Social Participation and Rest and Sleep OPAs. The assessments proposed in this clinical guideline are easily accessible in the South African context.  The guideline also provides baseline information on concussion injuries and the SARU regulations for managing them which together with their clinical knowledge and expertise should assist both for novice and advanced practitioners in the assessment and intervention of schoolboys who have sustained a concussion injury. 
Further research should explore the profile of South African school children who sustain concussions from contact sports, as well as the effectiveness and outcomes of occupational therapy interventions they may be receiving.  Research should also examine the role of occupational therapists in treating schoolboys with concussion from contact sports on the primary intervention programmes part of their routine work, especially in rural areas with limited resources. 
The focus of this clinical guideline is to provide knowledge with the hope of reducing residual risks of concussion sustained while playing rugby at school and decreasing the long-term consequences of concussion on occupations. 
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