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Background:  Childhood Traumatic Brain Injury (TBI) has been identified as a crucial public concern, causing interrup-

tion in children’s cognitive development, sometimes resulting in permanent impairment or even death. Hence documen-

tation in health and school records regarding their functioning or environmental restrictions post injury, seems vital for 

the facilitation of communication between a child’s systematic and ongoing environment. Especially since children’s health 

has been described as a holistic construct comprised of psycho, social and physical well-being. Requiring continual inter-

disciplinary and collaborative efforts over their course of development. Aim: To explore literature related to cognitive 

functioning and recommended support for children who have experienced a TBI, and how professional’s document their 

associated problems within medical and school records regarding activities in or outside the classroom. Method: A sys-

tematic review, strictly comprised of empirical studies. Selected due to its sequential structural design for attainment of 

literature relevant to the research topic of choice and quality assessment procedures which enable reduction of threats to 

bias findings. Results: A total of 9 articles were yielded after quality assessment and depicted that.  Reduced processing 

speeds in cognitive ability domains can be regarded as the default or baseline outcomes after a childhood TBI. Predictors 

within these different domains impacted their adequate academic, social function and varied depending on age at injury 

(2-4yrs or 4-8yrs), Injury severity (mild, moderate/severe), family function and time points. Early and severe TBI showed 

significant residual impairments across all time points, whilst the mild to moderate groups showed low to average func-

tioning, as with the typical sample groups after two-year time points. Executive, attention skills impairment and post injury 

support within home and school settings. Showed to have the highest impact on both behaviours in, outside the classroom 

and academic performance. Documentation: Mainly biological and admission details were documented in the medical 

records. Within school records, all except one most recent study used either parental, teacher reports or direct measures 

to assess functioning of TBI affected children within school. Hereby a need for documentation of environmental factors 

within medical records, high quality transition of their TBI information within their school settings and continual docu-

mentation of their progress or supports in school is required.  

Keywords: Key Words: systematic literature review, cognitive functioning, traumatic brain injury (TBI), medical records, 

school records. 
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1. Background 

Traumatic Brain Injury (TBI) has been identified as a crucial public health concern, potentially causing in-

terruption in children’s cognitive development (Gerrard-Morris et al, 2010). It has also been noted as one 

of the leading contributors of child disability and high mortality rates in developed countries. With an esti-

mated collective annual figure of 805,000 paediatric emergency visits and hospital admissions recorded 

within the United States of America (Johnson, Smedler, Ljungmarky & Emmanualson, 2009). It can be 

described as a non- penetrative (blunt) head injury caused by a sudden accident or fall and dependent on 

the severity of the injury, would be likely to result in a coma and or impair cognitive functioning. Thus, 

impacting involvement in day to day life within environmental settings such as school and home (Garcia, 

Hungerford & Bagner, 2015).  

Health professionals and researchers have attempted to better understand the post injury residual impacts 

of TBI from two time points (acute and post-selected time below 5 years) or more longitudinally from 

childhood into adolescence (Karver et al, 2012). Firstly, to establish efficacious evidence-based interven-

tions for children’s progressive cognitive functioning limitations after a TBI. Secondly, to contribute to-

wards further research on gaps of knowledge within the health epidemic itself (Bellrose, Bernia, Beaudoin 

& Beauchamp, 2017). 

Catroppa et al (2012) discussed the importance of if or how enduring cognitive skill impairments within 

executive, attention, verbal communication, memory and social cognition could affect children’s function-

ing after a TBI. Their findings illustrated that functional difficulties both occurred and persisted for up to 

10 years post injury for more severely affected TBI groups in adaptive ability domains. However, prob-

lems within behaviour occurred across all severity groups at all time points. Hence this poses a question 

on post injury support recommendations and how TBI affected children’s problems have been docu-

mented in medical or school records over the course of their development.  

 If we adopt this notion from Catroppa et a l (2012),  looking into variables within children’s environ-

ments (Castro, 2018) (Commissioner, 2018) affecting their pre-school to school transitions and academic 

outcomes, seems to be critical knowledge to attain. Further affirming the value of records on their deficits 

and support systems or lack of within their relative contexts. The continued background section of this 

study discusses literature on the documentation of children’s problems within health service institutions or 

schools, regarding predominantly psychosocial conditions. This provided a basis for rationale of the se-

lected systematic literature review of the post injury impacts on educational outcomes of children who 

have encountered cognitive traumatic brain injury. 
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 Documentation of children’s health problems Introduction 

The definition of health as described by the World Health Organisation (1946), is that it is a holistic com-

bination of mental, social and physical well-being. This extending far beyond merely healthcare and moti-

vating for collaborative interdisciplinary efforts within all levels. (Ståhl, Granlund, Simiensson, Gäre & En-

skar, 2018). Due to the concerning decline in children’s mental health and well-being within Europe. 

These authors conferred the importance of high-quality documentation within children’s health and re-

lated functioning problems. Discussed further, were the associations between mental health, school per-

formance, and reading skills (p.617). Once again suggesting the vitality of adequate documentation of chil-

dren’s health and functioning problems both in health and school records.   After all, it was stated that 

‘The continuity of health work demands that all health information follows the child’s development, disre-

garding the organisation’ (Ståhl, Granlund, Gäre-Andersson & Enskar, 2011, p. 201) 

Important to note is that, no agreed consensus on the ideal or correct methodologies of record keeping 

have yet been finalised within various professions. However, the essentiality of thorough and consistent 

documentation of children’s healthcare problems, in order to follow through with accurate interventions 

and or care procedures is evident (Prideux, 2011). 

1.1.1 Documentation of children’s health problems within Medical Records 

Improved patient care has generally been associated with a high standard of record keeping, whilst re-

duced or poor healthcare with a low standard (Paans et al. 2010 as cited in Prideux, 2011).  Hence the mo-

tivation by healthcare professionals to research further on the improvement of this documentation. Gen-

erally, the basic information required to be present within medical records was noted to be ‘admission de-

tails, diagnosis, clinical, nursing interventions, patient progress and evaluation of patient outcomes. Also 

inclusive of patient consultations and communication details’ (p.22).  

Prideux (2011) confer the debates surrounding how medical records should be completed, with sugges-

tions of a structured approach which is systemic and replicable. Or to maintain the current flexible 

method, which merely contains guidelines to fill in critical information of patients’ demographics, biologi-

cal details and severity test results. Whilst additional information remains subjective to the health carers’ 

will. Both options seem to be safe-keeping of admitted patients, however subjective to the health carers’ 

user experiences and convenience during the patient’s hospital stay. Rather than limitations within the 

hospital systems on what to include within the documentation. Insufficient recording was described to be 

related more to the health professional’s ability or decision to include thick descriptions of the patient’s 

information. 

Studies which have proven that medical records largely contain information on the biological aspects of 

children’s healthcare were noted in Ståhl (2013) and. Ståhl (2011). They found particularly from Swedish 

health documentation and the transferal of information between the Children Health Services (CHS) and 
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School Health Services (SHS) that psychosocial information regarded as ethically sensitive was only com-

municated verbally. Even upon their consideration of free text notes written within the records. 

The subjective environmental context of each child which may have contributed to their health-outcomes 

were not distributed evenly across all the age groups and were limited to three main categories of school 

situation: Leisure, family and pre-school (Ståhl, 2013; Ståhl, 2011). Additionally, information regarding the 

family relations or structures was not documented. Described as alarming, due to the extent of research 

which shows the impact this has on children’s well-being. Köhler, Rosvall & Emmelin (2016) emphasised 

this point in the findings of their study that the living situations of patients were not traceable within 

health documents and this is vital for adequate social service care.   

Although medical documentation of children’s information in electrical or paper form is apparent. Previ-

ous and current literature suggests improvements within this area which may be of great benefit to the ho-

listic health and well-being of children (Zonfrillo et al. 2014). 

1.1.2 Documentation of children’s health problems within school records  

Despite teachers revealed acknowledgement of health challenges or functioning restrictions likely to affect 

children’s classroom behaviour or educational outcomes (Catroppa et al. 2012). Scarcity of consistent and 

representative documentation of children’s health problems and support given within school records was 

conferred in Ståhl et al. (2018). If present, the transfer of useful information on children’s impairments or 

functioning restrictions from the medical institutions to schools was explained to be exclusive of environ-

mental or family related issues in most cases (Stahl et al., 2011). 

The medical method of documentation seems to be maintained within the school sectors. Mainly the bio-

logical functioning of children within school is noted whilst limited attention is drawn to other factors 

such as their social structures and family lives. Medical records were described to be, ‘…the glue that 

holds the continuity of care together for a child who has a complex disease’ (Lau, Williams, Williams, 

Ware & Brooke, 1982, p.251). However, it appears that somehow, this glue loosens once the documenta-

tion is transferred from the medical institutions, if it is at all.  

Due to the complexities of either traumatic or chronic health conditions requiring care beyond hospitalisa-

tion and debates surrounding the gaps of details within school records. This evokes greater concern re-

garding the appearing lack of documentation of post-injury/healthcare information on affected children, 

especially upon re-entry of the school system or transition from pre-school. This revealed a possible gap 

in literature which may be useful to explore further and discuss upon review of results in this study. 

 Supportive Theoretical Models  

Attention, memory and higher- level cognitive functions were noted by the World Health Organisation as 

the mental health categories to be captured under cognition (Palikara & Castro, 2018). Complete cognitive 
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function provides a biological basis for childhood intellectual and social competence development as ‘the 

beginnings of intelligent speech are preceded by technical thinking, and technical thinking comprises the 

initial phase of cognitive development’ (Vygotsky, 1978, p. 21).  

A child can be referred to as any young and dependant person within the age range of 0-18 years old 

(UNCRC,1989). The progression from child-adulthood involves a series of both external and internal bio-

logical development, from which theories and frameworks on assessments of typical or non-typical devel-

oping children, have been derived. Vygotsky (1978) provided notions towards medical and behavioural 

science that, intellectual and learning abilities are mere product of cognitive functioning processes and 

their evolvement over time.  

Hereby, upon an experience such as childhood TBI occur, the psychology of children’s normative cogni-

tive functioning and the possible implications on their educational outcome or learning processes.  May be 

better understood through the incorporation of supportive theoretical models such as those by himself, 

Bronfenbrenner & Ceci (1994) –Bio ecological model and Bronfenbrenner & Evan’s (2000)- Social Bio 

ecological model. 

1.2.1 Development of Higher Psychological Processes theory 

Vygotsky (1978) mentioned that cognitive abilities are bi-products of social constructs, also referred to as 

higher psychological functions. These include, memory, verbal communications, attention and social cog-

nition. Hereby, with the exclusion of a child’s immediate environmental influence, learning and internalis-

ing cognitive abilities cannot be considered as this is attained through interactions. Hence his statement 

that every function in a child’s development appears twice, inter psychologically and then intra-psychologically’ 

(p.56).  

However, he noted further that these processes are only possible over a long period of time. Especially for 

the maturation and internalisation of cognitive abilities which comprised the ‘actual developmental’ phase 

(p.85). There-after, children enter the proximal development zone.  Described as… ‘the distance be-

tween the actual developmental level as determined by independent problem solving and the level of po-

tential development as determined through problem solving under adult guidance or in collaboration with 

more capable peers’ (p.86). Vygotsky argued that it is within this zone that accurate assessments of a 

child’s intellectual and learning capabilities can be assessed. Illustrating that when a child receives special 

or extra support to complete a given task, they are much more capable of either surpassing or maintaining 

required actual development activities. 

 Hereby, this posed a question on how the two developmental phases could be affected should an inter-

ruption in maturation processes occur, through a traumatic health incident such as TBI. Or rather a ques-

tion on various support strategies which could be offered to children who have encountered these chal-

lenges, so that their learning potential is facilitated for. A clear example he illustrated in his book was that 
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of mentally restricted children who had been removed from mainstream classes and offered an alternative 

strict curriculum, due to an acknowledged ‘inability’ to learn through abstract activities.  Vygotsky noted 

that this resulted in further damage to the children and educational outcomes, however once the children 

were offered support in the abstract tasks. They were able to carry them out more than their typically 

functioning peers. Confirming that upon special support, much is achievable within the zone of proximal 

development. 

1.2.2 Bio ecological and Socio-bio ecological model 

Bronfenbrenner & Ceci’s (1994) bio- ecological model, combined with the later social bio- ecological 

model (Bronfenbrenner & Evans, 2000). Were akin to Vygotsky’s theory as they noted that much of their 

research was a further elaboration and development of his previous work. The bio ecological model high-

lights proximal processes (the interaction or transactional process between as child and their immediate 

environment) as the ‘engines of development’ (p,118). 

Thus, the actualisation of developmental processes was described as fulfilled through both genotypes(na-

ture) and phenotypes(nurture) over a time period. Therefore, this is similar Vygotsky (1978) who stated 

environmental interactions as being the foundation of cognitive development. However, the bio (geneal-

ogy) nature of the theory provided an advanced perspective which may be helpful to understand the im-

pact of childhood TBI. Especially at the acute phase of injury where the biological factors may be consid-

ered likely to have the highest risk if experienced before school age years (Early Traumatic Brain Injury).  

 The D2 F PPCT1 in the social bio-ecological model is assistive of a deepened understanding of the way 

cognitive impairment after childhood TBI Child may be impacted by their environments (Bronfenbrenner 

& Evan 2000). They explained this model in three phases. Firstly, that the exposure, frequency and inten-

sity of a child to a certain environment over time. Coupled with the characteristics of a child, are a joint 

function of processes determining developmental outcomes at given time points. Secondly, they mentioned 

chaotic social systems, especially in modern society where family structures are broken or at risk; As being de-

terminants of developmental and functioning restrictions. Lastly, was the description of the active partici-

pation of all members within the child’s proximal process context also being critical for the actualisation 

of their development (inclusive of cognitive).  

Hereby, these models combined with Vygotsky’s (1978), provide biological, social (environmental) and 

psychological theory bases necessary for facilitation of the understanding Childhood TBI and impacts on 

cognitive abilities, educational and behavioural outcomes over time. Below is a figure for a slight visual 

depiction of the inter-relation of the theories. 

Figure 1.  

Vygotsky (1978) and Bronfenbrenner (1994 & 2000) development theories 
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 Rationale  

The recorded mortality rates of children affected by TBI and the impact on their cognitive function arose 

the interest to review literature on this topic further (Catroppa et al. 2012). Previous and current research 

depicts that in Nations such as America an estimation of roughly 5 out of 100 children are diagnosed with 

TBI each year (Garcia, Hungerford & Bagner,2015). Disruption of normative cognitive developmental 

processes, particularly experienced during early childhood, whereby brain development is immature and 

susceptible to severe harm upon interruption (Garcia, Hungerford & Bagner,2015). Motivates docu-

mented information regarding functioning abilities or restrictions from the point of injury and into or 

through out school years. As vital for the facilitation of communication between a child’s systematic and 

ongoing environment.  

Impaired executive functioning, working memory and emotional/behavioural adjustment encompass only 

a few of the restriction’s children with a TBI may encounter. Morris et al (2009) conveyed the varying in-

jury severities after a TBI (mild, moderate & severe) which may also affect academic and family function 

over the course of their development. Hence largely illustrated in the above noted background studies are 

longitudinal functioning outcomes which convey the residual impairments of children affected by TBI 

which can be traced up to 10 years post-injury! (Tonks, Huw Williams, Yates & Slater, 2011; Catroppa et 

al. 2012; Karver et al, 2012).   

Over and above, limited research informs us of the methods in which adequate documentation of chil-

dren’s problems are listed in both health and school records. Thus, a reliable trace of information on the 

problems faced by the paediatric patients, would be beneficial for implementation of intervention and pro-

gress monitoring. Or more so, will provide a coherent patient information base which will assist profes-

sionals with an injury and functioning history of sample groups intended for study projects. 

 Due to research of this nature being primarily longitudinal, efficient documentation in both medical and 

school records are essential for information. Most importantly, UNCRC (1989) and the UNCRPD (2006) 

declared children’s rights to ‘full and effective participation and inclusion in society’ (p.5). This imprints 

Vygotsky(1978) 
Actual 

development & 
Zone of proximal 

development

Bronfenbrenner 
(1994 & 2000) 

bio & 
socioecological 

model
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the importance of this systematic review because of cognitive impairments problems associated with TBI 

affected children. Moreover, how recommended support is availed after appears to be lacking both in pre-

vious literature and current clinical or educational settings. Hence, this systematic review may provide a 

more conclusive representation of this. 

 Aim and Research Questions 

The aim of this study was to explore literature related to cognitive functioning and recommended support 

for children who have experienced a TBI, and how professional’s document their associated problems 

within medical and school records regarding activities in or outside the classroom. 

To facilitate for steps towards answering the aim, the following research questions were devised: 

1. How is a Child’s Cognitive Function affected after a TBI? 

2. How is a Childs academic performance and classroom behaviour related to their cognitive func-

tion after a TBI? 

3. How is a Childs post injury cognitive function and recommended care documented in health or 

school records? 

2 Methodology and Data Analysis  

This section gives a detailed description of the 8 components in the methodological implementation of 

the study. That is: descriptions of the research design, utilised search strategies, literature extraction tools, 

exclusion/inclusion criteria, peer review methods and data analysis of selected articles. 

 Study Design 

The chosen design was a systematic literature review strictly comprised of empirical studies. It was se-

lected due to its sequential structural design for attainment of literature, relevant to the research topic of 

choice (Jesson, Matheson & Lacey, 2011). In addition, was its reliability in gaining access to criteria fo-

cused studies with high quality, thus reducing threats of bias results. 

  Search Strategy 

The search process commenced in March 2018 and a total of five data bases were used for the selection of 

required articles. These were PSYC INFO, PSYCARTICLES, SCOPUS, SCIENCE DIRECT and PUB-

MED. Utilisation of these data bases were due to their commendable figures of interdisciplinary journals 

in both the psychology and medical fields, ideal for the research topic. To ensure a replicable and non-bias 

search process, carefully selected key words were used for the retrieval of articles in the following process. 

 The thesaurus tool was used in each data base for identification of key search words relevant to the re-

view aim and research questions, whilst matching the necessary journal titles applicable within that data 
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base. For example, the chosen key words for all the bases- with exception to Scopus, were (i) cognitive func-

tion, (ii) brain injury, (iii) medical record and or (iiii) school records. These were identified thesaurus terms within 

their journal articles. Executive functioning was used in place of cognitive functioning as used in the alternative 

data engines, due to different construct descriptions applied in their journals.  

 As a result of many search challenges encountered through simply using the identified key terms alone, 

specific editions to each database search process were applied.  For example, in Psych Info the cognitive 

functioning and brain injury were indicated to be present within the abstract section of the journal; Medical 

and school records to be within the title. This application varied slightly with each data base due to chal-

lenges in retrieving articles through the exact same methods as the other. See below Table 1. for descrip-

tion of key search terms used in each data base and Appendix A for complete search process saved docu-

ment: 

 

Table 1.    

Database - Search Terms 

Database  Key search terms 

Psych Info Ab (cognitive function) AND ab (brain injury) AND ti (medical record review) 

OR (school records) 

PubMed ((("cognitive functioning"[Title]) AND "brain injury"[Title]) AND "medical 

records/methods"[Title/Abstract]) OR "school records"[Title/Abstract]  

 

Scopus (executive functioning) AND ab (brain injury) OR ab (medical records systems) 

AND ab (school records) 

Psych Articles childrens AND cognitive AND functioning AND brain AND in-jury AND 

health AND record AND school AND records AND  

Science Direct children, brain injury, cognitive functioning, records 

 

 Selection Criteria 

2.3.1 Search Process 

A limitation- criteria was included during each search in order to yield articles relevant for the systematic 

review. Firstly, all journals were required to be peer reviewed in representation of reliability and validity of 

the study. Publishing dates were essential to fall within the last decade (2007-2017), in order to capture the 

most recent data on the epidemic. Age ranges were limited to 6-12 years old, due to the interest in post 
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injury cognitive outcomes from TBI on school aged children- even if upon experience before school years 

(Catroppa et al. 2012). 

 Moreover, additional filters for only articles on human studies were also applied, to avoid any alternative 

journal articles such as research conducted on animals. Exclusively English written articles were included 

in the filter and only empirical studies (qualitative or quantitative). See Table 2 for visual depiction of com-

plete search process. 

Table 2.  

Complete Search process visual depiction  

 

2.3.2 Covidence Selection Criteria 

A web-based Cochrane recommended systematic review tool named Covidence-to facilitate for the fol-

lowing processes of screening and extraction processes, was utilised (Covidence, 2018). This was chosen 

due to its clear step process and multiple reviewer advantages through-out the essential stages of the sys-

tematic review. Thus, retrieved articles from each data base were saved and uploaded into the covidence 

tool after the free student account was created. 

 During the uploading phase of each database findings, the tool automatically removed all duplicated arti-

cles, hereby enabling a more efficient selection process. A total of n= 200 articles was gathered from the 5 

data bases and uploaded into Covidence, however duplicates n= 8) were removed. Hence leaving a final 

figure of 192 articles for the following step of abstract screening. During this phase, a further n=130 arti-

cles were rejected as a result of having completely no relation to the research questions and key search 

Database Key search terms

Psyc Info

Ab(cognitive function) AND ab(brain

injury) AND ti(medical record review)

OR (school records)

PsychArt

icles

childrens AND cognitive AND functio

ning AND brain AND in-jury AND 

health AND record  AND  school 

AND records  AND 

Science 

Direct

children, brain injury, cognitive

functioning, records

Pubmed

((("cognitive functioning"[Title]) AND

"brain injury"[Title]) AND "medical

records/methods"[Title/Abstract]) OR

"school records"[Title/Abstract] 

1. Peer Reviewed                  

2. Published 2007-2017                   

3. Age group 6-12                 

4. Human articles                 

5. English                                 

6. Excl all but empirical 

studies       

 Search Selection Criteria
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words of the review. Therefore n=61 was the final figure for the full- text screening phase. A series of 

questions yes, no or maybe, were provided during this selection process. 

 This was followed by a selected reviewer, who also created a Covidence account, useful for the clarifica-

tion of whether selected articles were relevant. Phases of full text screening were not possible until the re-

viewer confirmed relevance of all selected articles or upon discussion of included articles which had initial 

review had excluded. This process was helpful in ensuring that only appropriate articles would be included 

in the full text phase. 

 Thereafter, full text screening commenced, however this phase was conducted through use of Covidence 

provided exclusion/inclusion criterion. These were 1) Wrong indication n=10 2) Wrong route of admin-

istration n= 6 3) Wrong study design n=5 4) Full text unavailability n=4 5) Wrong patient population n=3. 

All these exclusions ultimately still adhering to the initial search selection criteria (See Table 2.) This 

brought a total of n=28 articles which were excluded further from the study, resulting in n=33 final articles 

for extraction and quality analysis. However, in order to proceed into the extraction phase of the analysis, 

a second peer review was conducted.  

The same reviewer as in the abstract screening affected the full text results. During this process, the re-

viewer excluded n=1 due to an indication deemed as alternate to Traumatic Brain Injury. This was dis-

cussed with author and conclusive agreements were made to exclude the article. Hence a final number of 

n=32 was selected for the following phase (Included in below flowchart of table 4.). Due to foreseen chal-

lenges, arisen from insufficient user knowledge of Covidence. This tool was only utilised during the initial 

phases of the review (abstract and full text screening). Thereafter, manual procedures were used for the 

data extraction and exclusion or inclusion processes.  

 Extraction Protocol and Inclusion / Exclusion Criteria 

  In order to provide structure and a rigorous extraction methodology in the next phase, an extensive ex-

traction protocol was created (See Appendix B)- subsidised by an edited inclusion and exclusion criteria 

document. Meaning that all extracted information was required to meet protocol headlines with vital in-

formation for results accumulation, as well as the inclusion/exclusion criteria noted.  

Inclusion criteria included the following 1) research on cognitive post injury effects of school aged chil-

dren 2) Children assessed should not have any known or recorded pre-injury impairments (this was se-

lected due to majority of full-text reviewed articles containing this as their main exclusion criteria.) 3) Must 

contain assessment measures for cognitive TBI post injury effected, 4) must entail  inclusion of academic 

outcomes measure or school records 5) Must entail information on medical records of children affected 

by TBI 6) Must entail post TBI injury care or rehabilitation information 7) Glasgow Coma Scale (GCS) 

used in TBI severity criteria.  

Visual depiction of this process available in Table 3.  
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Table 3. 

Protocol and Inclusion/ exclusion criteria for article selection extended  

Protocol headlines 

Extraction  

Results Selection 

Incl Criteria 

Exclusion         Criteria 

General Information    

Article Number Post Injury CTBI 

CTBI assessment 

Pre-injury/impairments 

Author School Assessment 

Medical Records 

No Cognitive abilities as-

sessment  

Year Post Injury Care 

GCS Severity test 

 

Intervention studies 

No mention of educa-

tion/assessment 

Title   No mention of medical 

records 

Study Purpose 

Methodologies 

  

Study Design 

Participants information 

for both study & Sample group 

  

Criteria assessed & measurement tools 

TBI Severity 

  

Cognitive Impairment  

Educational Outcomes 

Medical Records Information 

School Records Information 

Recommended Care/ Rehabilitation Information 

Study Outcomes  

  

How does TBI affect CF (TP1, TP2 & TP3)   

Documentation 

Authors Conclusion 

Recommendations for future research 

 

 

 

   

 

The below flowchart is an illustration of the search, data extraction and quality assessment processes carried 

out to attain the 9 articles finally decided upon for the results. 
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Table 4.  

Flow Chart for study selection and results process (PRISMA, 2009) 
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Records after 8 duplicates removed 

(n = 192) 

 

Records screened abstract level  

(n = 192) 

 

Records excluded 

(n =130) 

 

Reasons: Articles contrary 

to title,  aim and research 

questions 

Full-text articles assessed 

for eligibility 

(n = 61) 

Full-text articles excluded  
(n =19) Reasons 

Phase 2: 
n= 5 Inclusion of pre -inju-
ries/impairments  
n=10 No cognitive abilities 
assessment & educational 
n=2 Multiple indications 
n=1 Wrong age range  
n=1 No mention of PI care 
 

 

 

 

Studies included in qualita-

tive synthesis Phase 1 n=33 

(n = 33) 

Final Study selection after 

quality analysis 

(n =9) 

Records identified through:  

PsycInfo n= 60  PubMed n= 30 PsycArticles n= 30 Scopus 

n= 15 Science Direct n=65 

Science Direct n= 

Studies incl in qualitative 

synthesis Phase 2: n = 10 

(n = 33) 

Full-text articles excluded  
(n =28) Phase 1: 

n=10  Wrong indication 
n=6  Wrong- route of ad-
ministration 
n=5  Wrong study design 
n=4  Full text unavailability 
n=3  Wrong patient popula-
tion 

 

 

(n=1) Excluded in quality 

analysis for low quality 
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2.4.1 Quality Assessment 

In consideration of the quality required for chosen journals to be included within a systematic review, the 

Critical Appraisal System Programme (CASP, 2018) was utilised. As all chosen studies were of cohort or 

longitudinal design, the cohort study check list was chosen for the assessment of the included studies (See 

Appendix C). This comprised of 12 consecutive questions regarding the quality of the results, answered by 

ticking Yes, can’t tell or maybe. A scoring figure of 36 was used against each of the 9 studies through an-

swering (Yes=1point, can’t tell=0.5points & No=0 points). These were then calculated into percentages 

and rated to be high if appraised above 91%, medium high if at 90% and medium if below. Articles, lower 

than medium quality were not identified, however the medium rated study (Article No.25) was eventually 

excluded due to its weakness in support of other selected results articles. 

There after, validation of the hierarchal levels of evidence-base were affirmed via the Oxford Centre for 

Evidence-Based Medicine (OCEBM, 2011). All n=9 of the studies were ranked at level 2 and 3, due to 

them being cohort studies or consecutive designs from Cohorts (Article No.22, 11, 19 and 31.) 

2.4.2 Ethical Considerations and Peer Review  

Through the Covidence tool study selection section (4.1.2), peer review processes were implemented dur-

ing the transition from abstract screening to extraction for further validation of eligibility of selected stud-

ies for inclusion. The following phase was going to be a further peer evaluation post the quality assess-

ment to enable confident data analysis. However, due to time limitations, this was not possible and may 

contribute to a weakness of the review.  

2.4.3 Data Analysis 

A meta-synthesis approach was used for analysis of extracted data via the use of the protocol and inclu-

sion/exclusion criteria (See Table 3.) and Appendix B.  It was apparent within each of the 9 studies (No. 

2,3,4, 5,11,16,19,22, &31) that the same inclusion/exclusion criteria for the Traumatic brain injury study 

groups and orthopaedic injury control groups was measured similarly and consistently against all variables. 

Moreover, similar measurement tools for cognitive and academic, social, environmental or behavioural 

function were used in the same approach. This was due to the acclaimed reliability rate of the tools used 

for measuring of variables.  

This provided strength to the findings of the review as a uniform study design (longitudinal cohorts), 

Traumatic Brain Injury Severity level (Glasgow Coma Scale Rating); Cognitive ability assessment 

(Memory, verbal skills/communication, executive function/attention and social cognition) and use of 

medical records for attainment of GCS scores, preinjury, neurological or Radiological abnormalities, injury 

details, family history and developmental functions. This was depicted in all the chosen studies, hence it 

facilitated for the results process. See below visual table and information on the nine selected articles and 

quality assessment percentages: 
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Table 5.  

Final selected article results and quality assessment percentage 

   2     Anderson et al     2009            Australia            Retrospective Cross/sectional               95%- High 

   3    Anderson et al      2013            Australia            Cross-Sectional                                     91%- High 

   4    Anderson et al      2012            Australia            Prospective Longitudinal                      98%- High 

   5    Anderson et al      2012            Australia            Consecutive Longitudinal                     98%- High 

  11    Durber et al         2017            Ohio, USA       Concurrent Cohort Prospective             95%- High 

  16   Sonnenberg et al   2010            Canada              Retrospective Cohort                            88% Medium 

  19   Treble-Barna et al 2017           Ohio, USA         Longitudinal Con Cohort         90% Medium High 

  22   Fulton et al           2012            Ohio, USA        Longitudinal                              90% Medium High    

  25   Jonson et al      2013      Australia, Sweden Exploratory person-orientated   90% Medium High 

         (removed after QA)         

  31 Prasad, et al            2017         Houston, USA        Cross-Sectional                                   98%, High 

                                

 

 

3 Results 

 General Transcription of findings  

The results from the selected 9 articles comprised of studies which indicated cognitive impairment as a 

default consequence of TBI, predominantly impacting children’s academic, social and general everyday 

functioning. However, the extent of impact was noted to be predicted by many other variables such as 

age at injury, documented level of severity and family function.  Most of the studies conferred evidence of 

residual impairments throughout all time points assessed on participants with severe TBI, especially upon 

early childhood injury (2-4years). However less indications of impairment were found to be visible in time 

points over two years, amongst those with mild-moderate severities, upon early post injury (PI) rehabilita-

tion or support within environmental settings such as the home and school. Similar measurement tools for 

predictor variables for cognitive, family, social and academic function were used within all the articles as 

they reported them to have the highest test-retest reliability within studies of this nature (Detailed protocol 

with this information available upon request). 

Five of the studies were conducted in Australia, whilst the remaining three in the USA(Ohio) and one in 

Canada. Four of the attained studies from Australia were either retrospective, prospective or executive re-

cruitment cohort studies carried out by Anderson et al (2,3,4 & 5). Hence this provided for high reliability 

No      Author                Year             Country                Study Design                    Quality Assessment 
                                                                                                                                       CASP (2018)  
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and validity factors in consideration of the quality assessment of each of them; Due to the strengths asso-

ciated with conducting cohort studies as noted by Kazdin (2002). The remaining studies were either con-

current cohorts or longitudinal studies which provided a baseline for further long- term research (Article 

22,11, 19, 31 & 16). 

All selected articles contained a minimum of two time points for assessment of children’s post TBI acute 

functioning phases of the ongoing study. With an exception of articles number 19 (Treble-Barna et al. 

2017), 5(Anderson et al. 2005) and Sonnenberg et al (2010) who had three time points post the initial as-

sessment. Moreover, these were all a part of a previously conducted Cohort (most from Anderson et al). 

Hence additional security against threats to bias within the studies was afforded (Kazdin, 2002).  See Illus-

trated table for visual depiction of the above explanation of results. 

  

Table 6.  

Original Cohort/Acute assessment and Current Study Time Points (CSTP) 

   2     Anderson et al     2009            Australia        Retrospective            1983-1999        13.7yr (2, 5yrs) 
                                                                               Cross/sectional                                    
    
 16   Sonnenberg et al    2010             Canada         Retrospective Cohort 1995-2009      Every year (14yrs)     
                        
  4    Anderson et al      2012a            Australia        Prospective                  
                                                                               Longitudinal               1993-1997        12, 30mnths, 10yrs   
 
  5    Anderson et al      2012b            Australia       Consecutive               1993-1997         3mnths,10yrs 
                                                                               Longitudinal     
 
22    Fulton et al            2012           Ohio, USA      Longitudinal        Taylor et al. 2008      1mnth, 1yr 
 
 3    Anderson et al        2013            Australia        Cross-Sectional           2002-2010          8wks, 6mnths 
 
11   Durber et al            2017              Ohio, USA     Concurrent Cohort Taylor et al. 2008  
                                                                                 Prospective          ; Yeates et al.,2010   5wks, 6.83years  
        
 19   Treble-Barna et al 2017         Ohio, USA       Longitudinal CCohort 6,12,18mnths     7.2years (+/- 1.2) 
                                                                                                                    3.5 yrs           
                           
  31   Prasad, et al          2017         Houston, USA   Cross-Sectional       1994-1998             6yrs 
                                                                                                               2004-2007(OI)  2yrs                                     
                                

 

*Longitudinal Concurrent Cohort (LCC) 

3.1.1 Children’s’ cognitive function after a TBI 

No      Author                Year             Country                       Original Cohort/Acute Assess     CSTP 
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In answer to the first research question (RQ1), all the above studies indicated critical cognitive functioning 

categories affected by a Traumatic Brain Injury during childhood. The cognitive domains conferred to be 

affected were memory, verbal skills/communication, executive function/attention and social cognition. 

According to Anderson et al. (2009, 2012a, 2012b & 2013), the reduction in processing speeds of these 

cognitive functioning dimensions, were found to be mostly identifiable amongst children who had a mod-

erate or severe TBI.  

However, article 4 (Anderson et al, 2012a) and article 16 (Sonneberg et al, 2010) noted a significant rela-

tionship between the reduction in processing speeds of moderate /severe TBI. Particularly regarding 

measures on verbal communication, which they found to have close associations with a child’s dysfunc-

tional social systems. Attention and working memory were related to injury severity and neurological signs 

mostly after early TBI and was likely to impact school readiness or educational outcome.  

In most cases, residual cognitive impairment was demonstrated to be present within Time point one and 

two, usually between initial assessment, a maximum of 3 months PI and then another after at least 2 years 

for mild severity groups. However, they seemed to develop accordingly or have average cognitive function 

outcomes by the third time points (between 5-10yrs). Apart from cognitive impairment from an early and 

severe childhood TBI (aged less than 6 years) Although, functioning was still recorded to be poorer than 

that of typically functioning children. 

3.1.2 TBI impact on cognitive and social function abilities  

 Article 4 & 16 looked closely at the impact of TBI on cognitive, social, emotional development and func-

tioning of children who had an early TBI (2-4yrs) compared to children with late TBI(4-12yrs). No signifi-

cant differences were found between the emotional competencies over the time points between the 

groups. However poorer social problems were found to be a risk for 80% of moderate to severe ETBI by 

the time they had reached 8 years of age. Opposed to the LTBI group who showed less poor social out-

comes by the time they reached the same age.  Interestingly, these researchers also found that many chil-

dren with a mild TBI were not offered any rehabilitative services due to the perception that their injury 

had no evident or social implications. Article 4 found stronger associations between the severe ETBI and 

poor social functioning impacting children’s school performance by time point 2. This was connected to 

their finding that reduced cognitive processing speeds (in the executive/attention function domains) ulti-

mately predicted lesser social outcomes. 

 Lastly, Fulton et al (2012) found that neurocognitive skills such as verbal memory and cognitive function 

mostly predicted academic achievement levels after TBI or Orthopaedic injury. In this instance, higher 

performance of these cognitive abilities during the acute phases were associated with better outcome in 

the long term post-acute stages. They also found in the study that, maths skills were interestingly related to 

school readiness at both the time points (1 +2). 
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 Relating cognitive function post TBI to academic performance and class-

room behaviour 

In response to the second research question (RQ2), Articles 3(Anderson et al. 2013), 97 (Anderson. 2012) 

and 5 (Anderson.et al 2005) conferred the importance of a good quality functioning family.  Highlighted 

to be significant due to the impact they found this variable had on cognitive function after TBI, on educa-

tional performance. Over and above other predictors such as injury severity as documented in the other 

included results articles. Moreover, they documented a positive effect on participants’ behaviour within 

and outside of the classrooms upon a good home environment. Good referring to a family which can pro-

vide early support to their affected children and caregivers without significant mental distress.  

Article 11 Durber et al (2017), delve deeper into environmental factors affecting children’s acute and long-

term academic outcomes post TBI. Mostly upon comparison of psychosocial functioning of parents at the 

acute childhood TBI against Orthopaedic Injury (OI) control groups. Significant marginal levels of dis-

tress were found with the TBI parent’s sample, even without differences within their home environments 

at both two time points.   

 Parental and teacher ratings of classroom behaviour and academic performance showed that children 

who experienced a severe TBI, had continued disruptive classroom behaviours and poorer academic out-

come compared to the control group. However, the moderate TBI group did not show any significant dif-

ferences. Furthermore, they found that home environments of higher quality were predictive of better 

classroom functioning and academic performance during the first time point (acute phase). However, a 

good quality home environment did not predict academic functioning but improved functioning within 

the classroom, at the second time point assessment.  

Similarly, article 19, Treble-Barna et al (2017) used an OI control group and found comparable results to 

the above researchers concerning the early and late academic outcomes of TBI affected children. Report-

ing that a higher frequency of individual teacher attention was given to those sustaining severe TBI when 

compared to the OI severe groups. These authors systemically implemented what they termed an eco-be-

havioural assessment, for the examination of the children’s classroom functioning. This study was con-

ducted from an original cohort of children who had sustained TBI or OI from 3 ´months post injury. As-

sessments were then made at the 3 time points noted in Table 6 (6,12 &18months). There after an assess-

ment was conducted after 3.5 years and the current study roughly 7.2 years. Stated by them a, ‘the largest 

cohort of children followed for more than 5 years’ (p.496).   

They conferred that on average, 8 TBI patients compared with 4 OI patients received special education 

support as they required more attention from teachers. Further evidence showed that TBI residual effects 

for a multiple number of years PI, were associated with lower cognitive plasticity tests and thus were at a 

continued risk academic achievement regarded as poor within the classroom.  
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 Documentation of post TBI cognitive function and recommended support 

in medical records 

Responding to Research Question 3 (RQ3), results articles referred to use of medical records for initial 

TBI participant recruitment and information storage of children’s progress at each follow up time point. 

The medical records contained information such as test results from the clinical severity assessment meas-

ure called the Glasgow Glasgow Coma Scale (GCS). Patient severity levels were recorded to be moderate 

TBI if 9-12 with a normal neuroimaging, 13-18 as mild and severe with a GCS Score of 8 or less (similar 

system used in all selected article). Also included in the documentation were length of coma figures, neu-

rological abnormalities, surgical interventions, radiology test results, language proficiency, preinjury and 

injury specifics, and developmental function (Applicable to all studies indicated within the table9.  

All studies reviewed patient information from the medical records in a similar system and had in their ex-

clusion criteria, patients with non-blunt head injuries as well as previous developmental impairments, so 

that this would not affect their results outcomes. Upon the inclusion of OI control groups (article 22, 31, 

11 & 19). Like the TBI study sample, injury information and severity were recorded in the medical records 

and included only participants with blunt injuries. Separate measures were used by the researchers for as-

sessment of family function and environmental dysfunctions which may have affected their outcomes in 

all domains. 

 Documentation of post TBI cognitive function and recommended support 

in school records 

All except 1 most recent study by Prasad et al (2017) (No.31) used either parental, teacher reports or direct 

measures to assess educational functioning of TBI affected children. Prasad et al (2017) was the first iden-

tified study of all research papers on educational functioning post TBI which chose to review the school 

records of their sample group. This was to enable them to see the following information: tutorial or assis-

tance, specialised classroom formation or curriculum for children experiencing difficulties within the class-

room. Moreover, they conducted a double cohort (1994-1998 and 2004-2007) consecutive study including 

vast age ranges (pre-school 2-4 and school aged), TBI severity, behaviour functioning and school service 

assessments.  

They used both medical and school record reviews for recruitment of participants. Hereby establishing a 

disconnection between the educational and medical system concerning post cognitive traumatic brain in-

jury care for children. Article 19 Trebel-Barna et al (2017) found that the reasons why the severe TBI sam-

ple received more teacher attention was observed however the reasons for this were not documented. 

Hence the researchers provided a possible reason for this to because of a limited understanding of the 

possible long-term risks of mild-moderate TBI. 
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 4 of the 9 articles mention rehabilitation or post injury recommended care for school aged children, espe-

cially upon returning to school. However, the researchers made many of the recommendations them-

selves. For example, Anderson et al (2009) (Article 2) reported 27.6% of their sample group which re-

ceived rehabilitation services in two years post injury. Prasad et al (2017) found that the children with se-

vere TBI received a significant amount of more services compared to the OI and healthy controls. How-

ever, no significant differences were noted between support services for the mild-moderate groups.   

Complicated moderate- mild TBI sample groups who did not require school support services at the first 

time point (2yrs), had a high rate of school service support when assessed at time point 2. They also noted 

that the educational support given to this groups was of significantly less quality than that of the severe 

group. Hence their concern of the minimalizing of the academic needs of this sample group.  Article 16 

had similar concerns with 31. Prasad et al (2017) as they too found that although children with mild TBI 

displayed risks of social and cognitive impairments which could affect their educational performance over-

time. Those with mild severity were not offered rehabilitative or supportive services as they did not exert 

any behavioural difficulties. 

  Last of all, article 31 emphasised the lack of continual contact with healthcare professionals’ capable of 

transferring knowledge on TBI. Schools depended predominantly on parent information regarding their 

children’s health information. The long- term effects of TBI on social, cognitive and academic function of 

their children were not clearly communicated.  

It’s sufficing to say that the results included information on the impact of TBI firstly on cognitive func-

tioning, the impact this has on social function in everyday life and then through the transitions into pre-

school or school classroom functioning and behaviour outcome. However, only, 19 & 31 explicitly dis-

cussed how children associated cognitive function problems after TBI and recommended support were 

recorded in school records. 

4 Discussion  

The aim of the systematic review was: To explore literature related to cognitive functioning and recom-

mended support for children who have experienced a TBI, and documentation of their associated prob-

lems within medical and school records (activities in or outside the classroom). The nine yielded longitudi-

nal study articles no. 2,3,4,5,11,16,19,22 and 31 (See Table.6) facilitated for a fulfilment of the aim through 

providing answers and discussion points to the posed research questions.   

Age, severity of injury and then time seemed to be the dominating predictor variables of children’s cogni-

tive function outcomes of post TBI within studies from 2009- early 2012. However environmental factors 
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post injury such as access to rehabilitation and early support within home and school settings. Showed sig-

nificant relationships with these established predictors within more current research (late 2012-2017) See 

Table 6.  

As seen from the results for RQ3, the lack of continuous documentation and transferal of the child’s TBI 

information from the medical professionals to their parents and school settings PI (Prasad et al,2017). 

Raised high concerns regarding the ongoing monitoring of the children’s healthcare and development af-

ter such a quality of life- threatening event. Concurrent to the noted concerns of Ståhl et al (2018), who 

noted the importance of ongoing collaborative and interdisciplinary efforts of professionals within the dif-

ferent levels to support children’s development.  

 Similarly, the information stored in the medical records were mainly related to their biological functioning 

(Injury severity, demographics, surgical intervention etc.). Where information such as family function or 

environmental factors were evaluated through use of additional measures as no evidence of the required 

information was found in the medical documentation. Yet again this aligned with the findings from Ståhl 

(2013; Ståhl et al. 2011) who described a similar result within the information contained in the medical rec-

ords of children’s impaired psychosocial health within the Swedish CHS and SHS. They lacked detailed 

information on their home and family compositions, even in the free text notes of the records. Hence the 

transition of necessary health information from the CHS and SHS was missing (Ståhl et al. 2018). 

Hereby, firstly an identifiable gap of non-clinically related information described to be predictive of the 

cognitive, social, behavioural and academic function of the children was noted. Secondly, the transition of 

such information into the school records and then documentation of behavioural and academic improve-

ment or lack of, overtime within the school setting was also found.   

 
RQ1 on how a child’s cognitive function is affected after TBI was explicitly answered within 6 articles, all 

except 3 (No.2, 16 & 4). These three articles were based on previous cohorts which had already estab-

lished the cognitive impairments related to childhood TBI. Hence their studies focused on other variables 

such as social functioning, of which these findings proved to still be of great value to this review.  Af-

fected cognitive function domains were reported to be memory, verbal skills/communication, executive 

function/attention and social cognition. With impairment in any of these domains being regarded as a re-

duction in processing speeds.  

Memory and verbal skills were noted to be significantly associated with social systems such as family func-

tion. Where children from dysfunctional families or from low SES backgrounds, were noted to have 

poorer social functioning (article no.4 and 16). Both when compared between the social function after 

TBI of typical functioning and OI control groups. In article 16, it was shown that parents of children who 

had a severe TBI had significant stress levels compared to control groups. This affected family functioning 
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and fast recovery process for affected children, thus residual impairments were traceable over various time 

points. Even upon mild TBI, when early supportive services were not implemented (Article 16).  

These findings coincided with Vygotsky (1978) who noted cognitive abilities to be merely a maturity of 

internalised social interactions between a child and their near environment occurring over time. Hence, in 

the instance where parents of severe TBI children were found to have high distress levels upon ETBI 

(Early TBI). This could be deduced to impact on the continual learning processes of communication 

skills. Furthermore, Bronfenbrenner & Ceci (1994) document the vitality of healthy proximal processes 

for the adequate actualisation of a child’s development. Therefore, in this instance an interruption in the 

interactions would be evident, posing as a risk to their cognitive development over time. 

 However, one could also argue that one of the differentiating factors or development of Vygotsky’s 

(1978) theory found in the bio ecological model, is the genotypes which interact simultaneously with phe-

notypes for actualisation processes to occur. Hence, these may compensate for the ‘lost’ interactions upon 

TBI. After all, it was found that in most cases children with mild or moderate TBI (article 5,22,3,11 &19) 

traces of cognitive impairment were not evident after the second time points. Therefore, children did no 

‘grow into their deficits’ according to the authors hypothesis (No.19). This may be as a result of the geno-

type acting as a default resilience base for continual development of children, even after traumatic health 

occurrences. 

Reduction in processing speeds within the executive function and attention domains were linked mostly to 

academic outcome throughout all the studies which measured cognitive function procedures. Children 

(who had severe ETBI) and showed deficits in this domain were noted to usually require special assistance 

from teachers.  Thus, the results from these articles answered both RQ1 and RQ2.  This was akin to Gar-

cia, Hungerford & Bagner (2015) who described ETBI to possibly result in prolonged impairment, due to 

the early stage brain development. 

 However, paying closer attention to RQ2 which was related to the impact of impaired cognitive function-

ing, after TBI on children’s academic outcome or behaviour in and outside the classroom.  Non-disruptive 

classroom behaviour and good academic performance from severe ETBI groups, was associated with high 

quality home environments, family function and support from teachers. In such instances even during 

acute post injury assessment time points, their academic outcomes were noted to exceed those of the 

mild/moderate sample groups (article 3,11,19 & 31).  

This finding can be supported by Castro and Palikaro (2018) who quoted that, ‘Functional profiles do not 

always provide a useful representation of the child’s life situation and they fail to inform educational plan-

ning’ (pp.33). Furthermore, Vygotsky’s (1978) zone of proximal development theory was proven here as he con-

veyed that assessment of matured or even disrupted developmental processes, yield actualised development 
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results.  However, we then enter the zone of proximal development whereby if a child is given extra-support, 

they may be capable of learning more than actualised abilities reflects 

However, it could also be argued that the other severity groups (mild/moderate) were only overridden in 

terms of performance in this instance. Due to inadequate support or rehabilitative services as their condi-

tions were overlooked by health and school professionals. Overall findings from the selected articles indi-

cated that children with mild-moderate TBI, whether it occurred during ETBI or LTBI phases. Recorded 

to have almost no traits of impairment in the later years of their school life (8-12 years old). Additionally, 

their overall function in and outside the classroom was yes better than severe TBI groups. However 

slightly lower than the average for typically functioning control groups. Possibly if they had access to more 

support, they would both exceed the outcomes of the severe groups, align with the typical functioning 

sample groups and exceed the academic performance of the severe groups at acute assessments. 

Bronfenbrenner & Evan’s (2000) principal D2 F PPCT1 from the social biological model was proven to 

be most applicable to all the results of the review. That is that the exposure, frequency and intensity of a 

child to a certain environment over time. Coupled with the characteristics of a child, are a joint function of 

processes determining developmental outcomes at given time points. Moreover, that chaotic social systems 

such a disrupted family function or stable ones, contribute significantly to a child’s outcomes, even more 

so in the era we live in today where chaotic systems are most prominent. Lastly, that active participation of 

all members within the child’s proximal environment is required for adequate developmental outcomes.  

Cognitive function after TBI depending on a multiplicity of predictor variable revealed this. That is; Age, 

injury severity, family function, social function, environmental and academic outcome/time and intensity.  

Thus, a detailed understanding of research related to childhood functioning after TBI exclusive of this 

model seems impossible. 

 Discussing Records 

The deficiency of consistent and high-quality documentation within the medical and school records of 

TBI affected children. As well as the limited support offered to children with mild to moderate severities 

despite their restricted functioning within the school setting. Motivates for a call towards this active partic-

ipation from their proximal and micro environments so that they receive adequate support.  

In hindsight of the previous finding of low- quality documentation within health settings being related to 

unstructured flexible templates. (Piredeux, 2011). Possibly training and full explanation of the benefits of 

the required excluded information may be the first steps to a change in this area. 

Additional findings of this review illustrated that mild-moderate severity groups may need to have their 

associated problems recognised more on an institutional level, so that they are able to receive the required 

support. Article 31 Prasad et al (2017) mentioned some of the education and social policy regulations for 
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children’s well-being in the USA. Providing use of these as an example of children’s rights in the USA, in 

accordance with frameworks of the state the study was conducted in.   

Hereby these findings expose the need to protect the rights of TBI affected children to full, effective par-

ticipation and inclusion in society (UNCRPD, p.5).  

 

5 Methodological and study limitations  

Peer review processes post the qualitative assessment phase of the article selection was not implemented. 

Hence this may have affected the quality of the communicated results articles. However, the stringent two 

step peer review system within the Covidence Cochrane (2018) tool gave further confidence of the quality 

of selected articles. Secondly, hand search methods for other related articles or even the baseline Cohorts 

for the selected articles was not implemented. This was largely due to the repeated clear explanations of 

the baseline Cohort methodology sections; hence it was not deemed as necessary for this review. How-

ever, one understands that these articles may have added additional quality and validity to the article.  

Lastly, due to the longitudinal design of the selected articles, attrition is a known disadvantage (Kazdin, 

2002). Therefore, most of the statistics noted small sample groups and low statistical power of generalisa-

tions. However, an improvement in attrition percentages was noted in the later studies from 2012 (See Ta-

ble 6), particularly in the Anderson et al articles in which they noted their aim to improve on methodologi-

cal errors from previous studies in order to avoid such high attrition figures. Hence in compensation of 

this, they ensured the use of measurement tools with high test re-test reliability for the various predictors. 

Moreover, they used almost identical inclusion and exclusion criteria for the recruitment of TBI study se-

verity levels assessment (Glasgow Coma Scale) and control groups. 

The PRISMA (2009) Checklist was used in this systematic review to ensure the recommended output and 

further protection against other bias threats beyond control. 

 

6 Study implication and future research 

The use of a strictly medical model approach to understanding children’s functioning after TBI, has been 

rejected in current research since the development of the International Classification of functioning, disa-

bility and health for youth and children (ICF-CY, 2007). This framework has depicted health problems as 

not a result of function restrictions being direct consequences of various epidemics. However, “A person’s 

functioning and disability is conceived as dynamic interaction between health conditions and contextual 

factors” (Castro & Palikara p.23).  

The results from the review illustrated that it is impossible to simply view the effects of biological factors 

on TBI affected children and their development over time without considering the environmental context 
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of the child. However, this implies that environmental factors don’t only need to be taken into considera-

tion more during intervention and support service facilitation. However, require documentation within 

both medical and school records so that professionals’ have ongoing access to the progression or digres-

sion of TBI affected children’s functioning.  

 Hence to facilitate for this, one would suggest that the ICF-CY (2007) is used as a tool to map out these 

restrictions and then the codes used within the medical or school records. The altering of these codes 

could therefore be implemented during all time points of assessment. Hence, this will hopefully encom-

pass the full spectrum of biological, environmental, participation and personal factors necessary to con-

sider.   Furthermore, a collaborative problem- solving approach (Björk, 2018) upon depiction of TBI asso-

ciated problems. Could be conducted between, the medical, family and school persons involved in the 

children’s lives for intervention planning purposes. Since only quantitative studies were found in this re-

view, this may also motivate for either qualitative or mixed methods studies on post childhood TBI expe-

riences in school. 

Lastly, perhaps national strategies which declare mandatory documentation of children’s health and associ-

ated environmental factors could be useful for early adoption of the system within schools. 

 Additional finding for future research 

The OI patients and the effects of traumatic blunt injuries (such as fractures) on their functional outcomes 

over time may be a study which produces interesting results. They had similar cognitive and general func-

tioning impairments with the TBI. Hence this may also be an overlooked sample group. 

7 Conclusion 

Record keeping of children’s health challenges within both the school and health setting, connectively 

with the home environment. May help towards the provision of facilitative services for children affected 

by TBI.  Severe ETBI has the highest impact on cognitive functioning through to time points of up to 

10years! Mild-Moderate TBI shows no residue after roughly two years similar to TBI which occurs during 

middle school years(6-12yrs). However, a hidden finding that low- average academic performance when 

compared to typically functioning children is still noted after 5-year time points. Furthermore, access to 

rehabilitation and support in and outside the classroom for this group was considerably worse in quality 

than for the severe. Hence a call for recognition of support for children after a mild-moderate Traumatic 

Brain Injury is necessary. 

Regarding high quality documentation of cognitive, academic function and recommended support after 

TBI. Information gaps in both research and practice were identified in this systematic review. Awareness 

of this epidemic and its impact on a child’s every-day life, serves as a form of protection for all children’s 

participation in home and school settings and who may one day experience a Traumatic Brain Injury.  



Cognitive Traumatic Brain Injury:                                                                                      Kudzai Ruhukwa 
Documented problems in health and 
Schools journals   

25 

 

8 References 

Anderson, V. B. (2009). Educational, Vocational, Psychosocial and Quality /of/Life Outcomes for Adult 

Survivors of Childhood Traumatic Brain Injury. J Head Trauma Rehabil, 24(5) 303-312. 

Anderson, V. C. (2012). Intellectual Ability 10 Years after Traumatic Brain Injury in Infancy and 

Childhood: What Predicts Outcome? Journal of Neurotrauma, 29, 143-153. 

Anderson, V. G. (2012). 10 years outcome from childhood traumatic brain injury. Int.J. Neuroscience 30 

(2012) 217-224, 30, 217-224. 

Anderson, V. M. (2013). Social competence at 6 months following childhood traumatic brain injury. 

Journal of the International Neuropsychological Society, 19, 539-550. 

Bronfenbrenner, U. &. (1994). Nature-Nurture Reconceptualised in Developmental Perspective: A 

Bioecological Model. Psychological Review, 568-586. 

Bronfenbrenner, U. &. (2000). Developmental Science in the 21st Century: Emerging Questoins, 

Theoretical Models, Research Designs and Empirical Findings. Social Development, 9 (1) 115-125. 

Castro, S. P. (2018). An emerging approach for education and care: implementing a worldwide classification of functioning 

and disability . London: Routledge. 

Björk, E. 2018. Collaborative Problem Solving. Retrieved from PingPong: 

 https://play.hj.se/media/01+Theories+and+models+in+collaborative+problem+solv ing/0_ebts6r0e   

            [Accessed 21/03/2018] 

Catroppa, C. G. (2012). Functional Recovery Ten Years after Pediatric Traumatic Brain Injury: Outcomes 

and Predictors. Journal of Neurotrauma , 29 pp.2539-2547. 

Commissioner, U. N. (1989). United Nations Convention on the Right of the Child. Hämtat från Convention on 

the Right of the Child: https://www.ohchr.org/en/professionalinterest/pages/crc.aspx 

              [Accessed 10/12/2018]. 

Cochrane Technology Platform. (2018). Systematic Review Management. Retrieved from Covidence: 

             https://www.covidence.org/home [Accessed 28/03/2018]. 

Critical Appraisal Skills Programme. (2017). CASP Cohort Study Checklist. Retrieved from  

             CASP Checklists:https://casp-uk.net/casp-tools-checklists/ [Accessed 11/09/2018]. 

Disabilities, U. N. (den 12 November 2018). United Nations-Disability Department of economic and Social Affairs. 

Hämtat från UN: https://www.un.org/development/desa/disabilities/convention-on-the-rights-

of-persons-with-disabilities.html [Accessed 21/10/2018] 



Cognitive Traumatic Brain Injury:                                                                                      Kudzai Ruhukwa 
Documented problems in health and 
Schools journals   

26 

 

Durber, M. Y. (2017). The Family Environment Predicts Long-Term Academic Achievement and 

Classroom Behavior Following Traumatic Brain Injury in Early Childhood. American Psychological 

Association , 31(5) 499-507. 

Fulton, J. Y. (2012). Cognitive Predictors of Academic Achievement in Young Children 1 Year After 

Traumatic Brain Inj. American Psychological Association, 26(3) 314-322. 

Garcia, D. H. (2014). Topical Review: Negative Behavioral and Cognitive Outcomes following Traumatic 

Brain Injury in Early Childhood. Journal of Paediatric Psychology, 40(4) pp. 391-397. 

Gerrard-Morris, A. T. (2010). Cognitive function after traumatic brain injury in young children. Journal of 

the International Neurosychological Society, 16 157-168. 

Jesson, J. M. (2011). Doing Your literature review. Traditional and Systematic Techniques. London: Sage. 

Jonsson, A. S. (2009). Long-term cognitive outcome after neurosurgically treated childhood traumatic 

brain injury. Brain Injury, 23(13-14) 1008-1016. 

Jonsson, C. C. (2013). Individual profiles of predictors and their relations to 10 years outcome after 

childhood traumatic brain injury. Brain Injury, 27 (7-8), 831-838. 

Karver, L. W. (2012). Age at Injury and Long-Term Behavior Problems After Traumatic Brain Injury. 

Rehabilitation Psychology, 57(3), 256-265. 

Karver, L. W. (2012). Age at Injury and Long-Term Behavior Problems After Traumatic Brain Injury. 

Rehabilitation Psychology, 57(3) , pp. 256-265. 

Kazdin, A.E. (2002). Research design in clinical psychology (4ed) Boston: Allyon & Bacon (valda delar 375   

          sidor).   

Lau R, R. W. (1982). Psychosocial problems in Chronically ill children: Physician concern, parent 

satisfaction and the validity of medical records. Journal of community health , 7(4) 250-261. 

Morris, G. A. (2010). Cognitive development after traumatic brain injury in younf children . Journal of the 

iInternational Neuropsychological Society, 16 157-168. 

Noomi, K. G.-I. (2007). The Dynamic Occupational Therapy Cognitive Assessment for children 

(DOTCA-ch): A newinstrument for assessing learning potential . The American Journal of 

Occupational Therapy , 61(1), 41-52. 

Oxford Centre for Evidence Based Medicine. (2011). OECBM Levels of Evidence Retrieved from CEBM:  

https://www.cebm.net/wp-content/uploads/2014/06/CEBM-Levels-of-Evidence-2.1.pdf 



Cognitive Traumatic Brain Injury:                                                                                      Kudzai Ruhukwa 
Documented problems in health and 
Schools journals   

27 

 

            [Accessed 28/11/2018] 

Prasad, M. S.-C. (2017). Long-Term School Outcomes of Children and Adolescents With Traumatic Brain 

Injury. J Head Trauma Rehabil, 1, E24-E32. 

Prideux, A. (2011). Issues in nursing documentation and record keeping practice. British Journal of nursing , 

20(22), pp.1450-1453. 

Prisma. (2009). PRISMA Flow Diagram. Hämtat från PRISMA: Transparent reporting of Meta-analysis and 

systematic review: http://www.prisma-statement.org/PRISMAStatement/FlowDiagram.aspx 

[Accessed 18/10/2018] 

PRISMA .(2009). Systematic Review Checklist. Retrieved from PingPong: 

           https://pingpong.hj.se/courseId/18909/content.do?id=15633373 [Accessed 19/12/2018] 

Säljö, R. (2000). lång titel om bla bla bla och så vidare. Stockholm: Förlaget som lekte med tändstickor. 

Sonnenberg, L. K. (2010). Pre-school traumatic brain injury and its impact on social development at 8 

years of age. Brain Injury, 24(7-8), 1003-1007. 

Ståhl ,Y.G., & M.A. (2011). Views on health information and perceptions of standardized electronic 

records among staff in child and school health services. Journal of Nursing, 19, 201-208. 

Ståhl, Y. G. (2013). Psychosocial health information in free text notes of Swedish childrens health records 

. Scand J Caring Sci, 27, 616-623. 

Treble, B. A., & Stancin, T. S. (2017). Long-term classroom functioning and its association with 

neuropsychological and academic performance following traumatic brain injury during early 

childhood. American Psychological Association, 31(5) 486-498. 

World Health Organisation. (2007). International Classification of functioning,   disability and health Chil    

           dren and Youth Version. 8-351.Retreived from http://www.who.int/classifications/icf/en/  [Ac  

           cessed 16 October 2017] 

Zonfrillo, R. D. (2014). Residual Cognitive Disability after Completion of Inpatient Rehabilitation among 

Injured Children . The Journal of Pediatrics, 164(1) pp. 130-135. 

 

 

 

 

http://www.who.int/classifications/icf/en/


Cognitive Traumatic Brain Injury:                                                                                      Kudzai Ruhukwa 
Documented problems in health and 
Schools journals   

28 

 

9 APPENDICES 

 

A. Complete article search step process 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Database Key search terms

Psyc Info

Ab(cognitive function) AND ab(brain

injury) AND ti(medical record review)

OR (school records)

PsychArt

icles

childrens AND cognitive AND functio

ning AND brain AND in-jury AND 

health AND record  AND  school 

AND records  AND 

Science 

Direct

children, brain injury, cognitive

functioning, records

Pubmed

((("cognitive functioning"[Title]) AND

"brain injury"[Title]) AND "medical

records/methods"[Title/Abstract]) OR

"school records"[Title/Abstract] 

1. Peer Reviewed                  

2. Published 2007-2017                   

3. Age group 6-12                 

4. Human articles                 

5. English                                 

6. Excl all but empirical 

studies       

 Search Selection Criteria
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B. Protocol and Inclusion/ exclusion criteria for data extraction and analysis 

Protocol headlines 

Extraction  

Results Selection 

Incl Criteria 

Exclusion         Criteria 

General Information    

Article Number Post Injury CTBI 

CTBI assessment 

Pre-injury/impairments 

Author School Assessment 

Medical Records 

No Cognitive abilities as-

sessment  

Year Post Injury Care 

GCS Severity test 

 

Intervention studies 

No mention of educa-

tion/assessment 

Title   No mention of medical 

records 

Study Purpose 

Methodologies 

  

Study Design 

Participants information 

for both study & Sample group 

  

Criteria assessed & measurement tools 

TBI Severity 

  

Cognitive Impairment  

Educational Outcomes 

Medical Records Information 

School Records Information 

Recommended Care/ Rehabilitation Information 

Study Outcomes  

  

How does TBI affect CF (TP1, TP2 & TP3)   

Documentation 

Authors Conclusion 

Recommendations for future research 
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C. Quality Assessment Protocol, Critical Appraisal System Programme CASP (2018) Cohort 

Studies 

Section A Answers= Yes, No or 
Can’t tell 

Commentary 

1. Does the study address a clearly focused 
question? 

  

2. Was the Cohort recruited in an acceptable 
manner? 

  

3. Was the exposure accurately measured to 
minimise bias? (Inclusion of Glasgow Coma 
Scale to minimise bias) 

  

4. Was the outcome accurately measured to 
minimise bias? 

  

5. Have the authors identified 
all-important confounding 
factors? 

  

6. Have they taken account of? 
the confounding factors in the 
design and/or analysis? 

  

7. Was the follow-up of subjects complete 
enough? 

  

8. Was the follow up of subjects long enough?   

Section B  

9. What are the results of this study?   

10. How Precise are the results?   

11. Do you believe the results?   

Section C  

12. Can the results be applied to local popula-
tion? 

  

13. Do the results of the study fit with other 
available evidence? 

  

14. What are the implications of this study for 
practice? 
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D. Protocol Extraction of selected articles study aims and titles 

Article 
Number 

Authors Year Title Study Aim 

2 Anderson, V.; 
Brown, S.; 
Newitt, H.; Hoile, 
H. 

2009 Educational, voca-
tional, psychosocial, 
and quality-of-life out-
comes for adult survi-
vors of childhood 
traumatic brain injury 

To identify residual impair-
ments in young adult survi-
vors of TBI. 

16 Sonnenberg, Lyn 
K.; Dupuis, An-
nie; Rumney, Pe-
ter G. 

2010 Pre-school traumatic 
brain injury and its 
impact on social de-
velopment at 8 years 
of age 

To describe the prevalence 
and severity of social impair-
ment at 8 years of age, a time 
when social skills are further 
developed, and to assess the 
impact of injury severity 
on cognitive and social out-
comes. 

4 Anderson, Vicki; 
Catroppa, Cathy; 
Godfrey, Celia ; 
Rosenfeld, Jeffrey 
V 

2012 Intellectual Ability 10 
Years after Traumatic 
Brain Injury in In-
fancy and Childhood: 
What Predicts Out-
come? 

Examined the relationship be-
tween injury severity, age at 
injury, and recovery. Based on 
earlier results (Anderson et al., 
1997,2005,2009b) 

5 Anderson, Vicki; 
Godfrey, Celia 
Godfrey; Rosen-
feld, Jeffrey V.; 
Catroppa, Cathy 

2012 10 years outcome from 
childhood traumatic 
brain injury 

Follow-up of child TBI survi-
vors to begin to gain a better 
grasp of recovery and matura-
tion processes underway many 
years post child TBI, and par-
ticularly through adolescence, 
when brain development is 
again active and 
when day-to-day cognitive and 
socio-emotional demands are 
at a peak 

22 Fulton, John B.; 
Yeates, Keith 
Owen; Taylor, H. 
Gerry; Walz, Ni-
colay C.; Wade, 
Shari L. 

2012 Cognitive Predictors 
of Academic Achieve-
ment in Young Chil-
dren 1 Year After 
Traumatic Brain In-
jury 

To extend the study by Taylor 
et al. (2008) by examining pre-
dictors of academic achieve-
ment in young children with 
TBI and OI shortly after in-
jury and at 1-year postinjury. 
More specifically, we exam-
ined the relationships between 
post acute assessments of ver-
bal memory and executive 
functions, as well as intellec-
tual abilities, with academic 
achievement assessed concur-
rently and at 1 year 
postinjury 
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3 Anderson, Vicki; 
Beauchamp, Mir-
iam H.; Yeates, 
Keith Owen; 
Crossley, Louise; 
Hearps, Stephen 
J. C.; Catroppa, 
Cathy 

2013 Social competence at 
6 months following 
childhood traumatic 
brain injury 

Improve our understanding of 
the social consequences of 
child TBI, by building on the 
existing literature while ad-
dressing some of the method-
ological weaknesses in the 
field. 

11 Durber, Chelsea 
M.; Yeates, Keith 
Owen; Taylor, H. 
Gerry; Walz, Ni-
colay Chertkoff; 
Stancin, Terry; 
Wade, Shari L. 

2017 The Family Environ-
ment Predicts Long-
Term Academic 
Achievement and 
Classroom Behavior 
Following Traumatic 
Brain Injury in Early 
Childhood 

To examine how the family 
environment predicts long-
term academic and behavioral 
functioning in school follow-
ing traumatic brain injury 
(TBI) in early childhood. 

19 Treble-Barna, 
Amery; Schultz, 
Hanna; Minich, 
Nori; Taylor, H. 
Gerry; Yeates, 
Keith Owen; 
Stancin, Terry; 
Wade, Shari L. 

2017 Long-term classroom 
functioning and its as-
sociation with neuro-
psychological and ac-
ademic performance 
following traumatic 
brain injury during 
early childhood 

To examine classroom func-
tioning several years following 
early childhood traumatic 
brain injury (TBI) or orthope-
dic injury (OI) and its associa-
tion with injury factors, neuro-
psychological abilities, and ac-
ademic performance. Explora-
tory aims were to examine as-
sociations of injury severity, 
age at injury, and performance 
on concurrent neuropsycho-
logical testing with classroom 
functioning and academic per-
formance, as well as to iden-
tify the types of classroom be-
haviors associated with poorer 
academic performance in the 
TBI group. 

31 Prasad MR.; 
Swank PR.; 
Ewing-Cobbs L. 

2017 Long-Term School 
Outcomes of Children 
and Adolescents with 
Traumatic Brain In-
jury. 

To better understand the im-
pact of age at injury, severity 
of injury, and time since injury 
on long term school outcomes 
by including children injured 
in infancy and early childhood 
as well as those injured in later 
childhood and adolescence. 
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E. Oxford Centre Evidence Medicine Table (OCEBM, 2011) 

 


