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ABSTRACT
Objective To assess the burden of paediatric traumatic 
brain injury (TBI) on neurocognition via a systematic 
review and meta- analysis.
Methods Studies that compared neurocognitive 
outcomes of paediatric patients with TBI and controls 
were searched using Medline, Embase, PsycINFO and 
Cochrane Central Register of Controlled Trials, between 
January 1988 and August 2019. We presented a 
random- effects model, stratified by TBI severity, time of 
assessment post injury and age.
Results Of 5919 studies, 41 (patients=3717) and 
33 (patients=3118) studies were included for the 
systematic review and meta- analysis, respectively. 
Studies mostly measured mild TBI (n=26, patients=2888) 
at 0–3 months postinjury (n=17, patients=2502). At 
0–3 months postinjury, standardised mean differences 
between TBI and controls for executive function were 
−0.04 (95% CI −0.14 to 0.07; I2=0.00%), −0.18 
(95% CI −0.29 to –0.06; I2=26.1%) and −0.95 (95% 
CI −1.12 to –0.77; I2=10.1%) for mild, moderate 
and severe TBI, respectively; a similar effect was 
demonstrated for learning and memory. Severe TBI had 
the worst outcomes across all domains and persisted 
>24 months postinjury. Commonly used domains 
differed largely from workgroup recommendations. Risk 
of bias was acceptable for all included studies.
Conclusion A dose- dependent relationship between 
TBI severity and neurocognitive outcomes was evident 
in executive function and in learning and memory. 
Cognitive deficits were present for TBIs of all severity 
but persisted among children with severe TBI. The 
heterogeneity of neurocognitive scales makes direct 
comparison between studies difficult. Future research 
into lesser explored domains and a more detailed 
assessment of neurocognitive deficits in young children 
are required to better understand the true burden of 
paediatric TBI.

INTRODUCTION
Globally, traumatic brain injury (TBI) affects three 
million children annually and is a leading cause 
of death and disability.1 Children with moderate 
to severe TBI experience deficits that persist into 
adulthood, affecting educational, employment 
and psychosocial outcomes.2 3 The Centers for 
Disease Control and Prevention identified poor 
understanding of the long- term consequences of 

paediatric TBI as an important gap resulting in 
inadequate care.4

Published studies exploring the neurocognitive 
effects of TBI vary in cognitive domains studied, 
severity of TBI assessed and timeframe for evalu-
ation.2 5 The most recent meta- analysis reviewed 
data from 1988 to 2007 and reported that children 
with moderate to severe TBI had significant impair-
ments in various cognitive domains (intellectual 
function, processing speed, attention, fluency, inhi-
bition, problem- solving and memory).2 Since this 
publication, the classification of cognitive domains 
has been updated by the Diagnostic and Statistical 
Manual of Mental Disorders, Fifth Edition (DSM- 
V).6 To date, no systematic review or meta- analysis 
on TBI neurocognitive changes has used this new 
classification. Determining the burden of paediatric 
TBI on neurocognition using the updated cogni-
tive domains will allow for a better understanding 
of this vulnerable population and facilitate future 
research in this area.

We aimed to summarise evidence from January 
1988 to August 2019 and perform an updated 
systematic review and meta- analysis on neuro-
cognitive outcomes of children with TBI. We 
purposed to compare them with controls (either 
healthy or with single- system orthopaedic injury) 
in the DSM- V cognitive domains: complex atten-
tion, executive function, learning and memory, 
language, perceptual- motor function, and social 
cognition.6 In addition, we hypothesised that there 
are worse outcomes in children with TBI compared 
with controls, for any severity (mild, moderate or 
severe) across one or more of the six defined cogni-
tive domains, across any time- point.

METHODS
We followed the Preferred Reporting Items for 
Systematic Reviews and Meta- Analyses guidelines.7 
This study is registered with PROSPERO (Interna-
tional Prospective Register of Systematic Reviews; 
CRD42020152680).

Selection criteria
Studies containing elements of the Population 
Exposure Comparator Outcome (PECO) format 
were searched.8 We defined the population as 
children 18 years or younger. We defined the 
exposure, TBI, as ‘an alteration in brain func-
tion, or other evidence of brain pathology, caused 
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by an external force’ and graded by the Glasgow Coma Scale 
(GCS), where mild, moderate and severe TBI correspond to 
GCS scores 13–15, 9–12 and 3–8, respectively.9 10 The control 
group comprised healthy children and those with single- system 
orthopaedic injury. Single- system orthopaedic injury refers to an 
isolated lower extremity orthopaedic injury without injuries to 
other body systems.11 We chose to include both control groups 
because the literature search revealed that many studies used 
either group as a comparator. Specifically, for hospital- based 
studies, single- system orthopaedic injuries were often used as 
the control group. When data from both control groups (healthy 
and single- system orthopaedic injury) were available, the healthy 
group was preferentially selected. Neurocognition is defined as 
‘the neural processes involved in the linking and processing of 
information, and comprises traditional neurocognitive domains 
found throughout the literature on TBI’.6 We matched the 
neurocognitive outcomes to DSM- V cognitive domains: complex 
attention, executive function, language, learning and memory, 
perceptual- motor function, and social cognition. We defined the 
outcome as a change in neurocognition at the following time- 
points: <24 hours, 0–3 months, 3–6 months, 6–12 months, 
12–18 months, 18–24 months and >24 months. We included 
studies where the sample size for TBI in each severity group was 
at least 30 to prevent selection bias that may be present in small 
studies.12 We included papers published from 1988 to 2019.2 
Only randomised controlled trials, cohort, case–control and 
cross- sectional studies were included. Systematic reviews were 
used to verify that relevant studies were included and were not 
used as part of the final set of studies analysed. Studies were 
excluded if they studied non- TBIs, were not peer- reviewed or 
not in English.

Search strategy
The literature search was conducted on 26 August 2019 via 
Medline, Embase, Cochrane Central Register of Controlled 
Trials and PsycINFO, in accordance with Cochrane Handbook 
guidelines.13 The search strategy was developed with input from 
a medical librarian and peer- reviewed by an independent search 
strategist. It was piloted in Medline using medical subject head-
ings (MeSH) and refined using key articles found in preliminary 
searches.14 15 The Medline (Ovid interface) search strategy was 
consistent across all databases (online supplemental table 1). 
Strategic search terms included paediatric, child, adolescent, 
traumatic brain injury, head injury, cognition and neurocogni-
tive disorder. We hand- searched the reference list of systematic 
reviews and meta- analyses for relevant articles that were missed 
by the above search. We ensured there were no concurrent 
studies by searching PROSPERO,  ClinicalTrials. gov, Interna-
tional Standard Randomised Controlled Trial Number registry, 
WHO International Clinical Trials Registry Platform and Euro-
pean Union Clinical Trials Register.

Data collection
Covidence (Veritas Health Innovation, Australia, V.1499) was 
used. Studies were first screened by title and abstract, with only 
PECO elements, and subsequently screened by full text where the 
eligibility criteria were applied. Reasons for each exclusion were 
recorded. Two reviewers independently screened each article 
during both stages. Conflicts were resolved by a third indepen-
dent reviewer or through discussion. Neither of the reviewers 
were blinded to journal titles, study authors or institutions. 
Outcome estimates in the form of group data were sought. Two 
independent reviewers extracted the data using a standardised 

form on Microsoft Excel (Microsoft, USA). Studies that met the 
inclusion criteria but did not provide a detailed breakdown (eg, 
studies that comprised data spanning children and adults) were 
included if the authors provided the data after we contacted 
them. Differences in the data extracted were resolved through 
discussion. The standardised form included all variables of 
interest (online supplemental table 2). Measures used to assess 
neurocognition were each assigned a cognitive domain, based 
on DSM- V.

Summary measures
For the systematic review, we performed a narrative synthesis 
on the various outcome measures and their usage over time. 
Standardised mean differences (SMDs) were calculated between 
TBI and control groups for each study. Later, all SMDs were 
pooled using a DerSimonian and Laird method of inverse vari-
ance random- effects model.16 SMDs from individual studies 
and pooled results are presented in forest plots with 95% CI. 
All statistical analyses were done using Comprehensive Meta- 
Analysis V.3 (Biostat, USA).

Heterogeneity assessment
The I² statistics quantified heterogeneity between studies.17

Publication bias
Publication bias was evaluated using Egger’s test and funnel 
plots.18

Data analysis
Results from each outcome measure within each neurocognitive 
domain were analysed separately. Each domain- wise analysis was 
stratified by TBI severity and time- point. We used each assess-
ment as a unique data point as each patient may be assessed using 
different measures at different time- points. To avoid within- 
subject correlation, no overall pooling was done. Outcome 
estimates were then compared longitudinally within each TBI 
severity. Mean (SD) was extracted from all included studies. If 
studies reported the outcome as median (IQR or range), mean 
(SD) was estimated manually.19 We chose the most frequently 
used outcome measures (used three or more times in indepen-
dent studies) in each cognitive domain and calculated the SMD 
effect sizes. We then stratified our data and presented this in a 
forest plot according to TBI severity and time- point.

Meta-regression
Meta- regression by age (0–5 and 5–18 years old)2 was performed 
to evaluate differences in cognitive deficit between the two 
groups.

Risk of bias
We assessed the risk of bias (RoB) using the Scottish Intercol-
legiate Guidelines Network criteria for randomised controlled 
trials, cohort and case–control studies, and the National Heart, 
Lung, and Blood Institute tool for cross- sectional studies.20 21 An 
overall rating of high quality, acceptable, low quality or unac-
ceptable was given to each study, evaluated by two independent 
assessors.

Published protocol
The protocol is available online.22
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RESULTS
Study selection
Among 5919 articles screened, 41 studies met the inclusion 
criteria and 33 were used in the meta- analysis (figure 1, online 
supplemental table 3). The excluded studies are listed in online 
supplemental table 4.

Study characteristics and design
The 41 studies (total patients=3717) included in the systematic 
review were published between 1992 and 2018, with an increase 
in publications on learning and memory and on complex atten-
tion in 2012 (online supplemental figure 1).11s1–s40 Participants 
were recruited from the USA, Canada, Australia, Sweden, Swit-
zerland and the Netherlands (online supplemental table 3). 
Twenty- four studies (58.5%) measured mild TBI,11, s1–s4, s6, s12, 

s15–s17, s19, s21–s25, s28–s31, s33, s38–s40 seven studies (17.1%) measured 
moderate TBI,s7, s14, s18, s26–s27, s36–s37 six studies (14.6%) measured 
severe TBI,s5, s8, s9, s20, s32, s34 while two studies (4.9%) measured 
both mild and severe TBIs10–s11 and two studies (4.9%) measured 

both moderate and severe TBI.s16, s35 There were 26 cohort stud-
ies,11s4, s10–s15, s17–s19, s21–s25, s28–s31, s34–s36, s38–s40 14 cross- sectional 
studiess1, s2, s5–s9, s16, s20, s26–s27, s32–s33, s37 and 1 case–control study.s3 
There were 26 prospective studies11s3–s4, s8–s14, s17–s19, s21–s22, s25–s26, 

s28–s31, s34–s36, s38–s39 and 15 retrospective studies.s1–s2, s5–s7, s15–s16, s20, 

s23–s24, s27, s32–s33, s37, s40 Study setting was split between 26 hospital- 
based,11s4, s8–s14, s17–s25, s29, s31, s33–s36, s38–s39 11 register- based,s2, s5–s7, 

s15–s16, s26–s28, s30, s40 2 clinical- baseds32, s37 and 2 referral- based.s1, 

s3 There were different numbers of studies reporting on each 
time- point, the most frequently reported being 0–3 months for 
mild and moderate TBI and 6–12 months for severe TBI (online 
supplemental table 5). Seventy- two different outcome measures 
were used across all cognitive domains. The most common 
measures used in each domain are documented in table 1.

Outcome measures reported
Overall, 33 (80.5%) of 41 studies (total patients=3118) 
employed outcome measures that were used three or more 
times in other studies and were included in the meta- analysis.11, 

Figure 1 PRISMA flow chart. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta- Analyses. TBI, traumatic brain injury.
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s2–s10, s13–s14, s16–s23, s25–s31, s34–s35, s37–s40 The number of studies 
with common outcome measures within each cognitive domain 
was 14 (77.8%) for complex attention, 20 (74.1%) for execu-
tive function, 15 (62.5%) for learning and memory, 6 (35.3%) 
for language, 5 (50.0%) for perceptual- motor function, and 5 
(83.3%) for social cognition. The common measures used for 
each domain were the Wechsler Intelligence Scale for Children 
(WISC) for executive function (n=12, 44.4%), complex atten-
tion (n=7, 38.9%), language (n=5, 29.4%) and perceptual- 
motor function (n=4, 40.0%), the California Verbal Learning 
Test (CVLT) for learning and memory (n=7, 29.2%), and the 
Emotional and Emotive Faces Task (EEFT) for social cognition 
(n=5, 83.3%), where n refers to the number of publications. A 
shift in common measures used was noted in 2008, while WISC 
was used consistently from 1992 through 2015 (online supple-
mental figure 2).

Complex attention
Estimates for complex attention showed worse outcomes in mild 
TBI at <24 hours (SMD=−0.36, 95% CI −0.70 to –0.01), with 
resolution by 3–6 months (SMD=−0.13, 95% CI −0.35 to 0.09) 
(online supplemental figure 3). Heterogeneity was substantial 
between studies with results at <24 hours (I²=72.3%, p=0.003); 
however, heterogeneity was low for studies examining outcomes 
at 3–6 months (I²=33.7%, p=0.197) (online supplemental table 
6). The funnel plot showed no evidence of small- study effects, 
supported by Egger’s test (p=0.948) (online supplemental figure 
4). There were no estimates for moderate to severe TBI in the 
domain of complex attention.

Executive function
Pooled estimates for executive function showed a dose- dependent 
relationship between TBI severity and outcomes. At 0–3 months, 
the SMD was −0.04 (95% CI −0.14 to 0.07), –0.18 (95% CI 
−0.29 to −0.06) and −0.95 (95% CI −1.12 to –0.77) for mild, 
moderate and severe TBI, respectively (figure 2). This pattern was 
similar at 6–12 months, 18–24 months and >24 months. Patients 

with mild TBI showed resolution at >24 months (SMD=0.10, 
95% CI −0.04 to 0.24), while those with severe TBI continued 
to show worse outcomes at >24 months (SMD=−0.53, 95% 
CI −1.25 to -0.18). Heterogeneity was low at 0–3 months for 
studies involving mild (I²=0%, p=0.948), moderate (I²=26.1%, 
p=0.188) and severe (I²=10.1%, p=0.349) TBI and at >24 
months for mild TBI (I²=0%, p=0.909) (online supplemental 
table 7). There was considerable heterogeneity at >24 months 
for severe TBI (I²=78.5%, p=0.031). Small- study effects were 
shown by funnel plot, supported by Egger’s test (p<0.005) 
(online supplemental figure 5).

Learning and memory
Pooled estimates for learning and memory also showed a dose- 
dependent relationship. At 0–3 months, SMD was −0.21 (95% 
CI −0.28 to –0.14), −0.22 (95% CI −0.41 to −0.03) and 
−1.00 (95% CI −1.18 to –0.83) for mild, moderate and severe 
TBI, respectively (online supplemental figure 6). In patients with 
mild TBI, this resolved by >24 months (SMD=−0.05, 95% 
CI −0.25 to 0.15), while those with severe TBI showed worse 
outcomes at 18–24 months (SMD=−0.79, 95% CI −0.97 to 
–0.60). Heterogeneity was low at 0–3 months for studies of mild 
(I²=30.7%, p=0.078) and moderate (I²=0%, p=0.396) TBI, 
at >24 months for mild TBI (I²=0%, p=0.996), and at 18–24 
months for severe TBI (I²=0%, p=0.476) (online supplemental 
table 8). Heterogeneity was moderate at 0–3 months for severe 
TBI (I²=56.0%, p=0.006). Small- study effects were shown by 
funnel plot, supported by Egger’s test (p<0.001) (online supple-
mental figure 7).

Language, perceptual-motor function and social cognition
Overall pooled estimates for language, perceptual- motor func-
tion and social cognition showed no change with mild TBI at all 
time- points. Where data were available for severe TBI, deficits 
were shown across all time- points. Data for effect sizes, hetero-
geneity tests and publication bias can be found in online supple-
mental figures 8-13 and online supplemental tables 9–11.

Table 1 Top measures per neurocognitive domain

Domain Outcome measures Publications (n)* % of publications per domain

Complex attention (n*=18) Wechsler Intelligence Scale for Children 7 38.9

Immediate Post- Concussion Assessment and Cognitive Testing 5 27.8

Test of Everyday Attention for Children 3 16.7

Executive function (n*=27) Wechsler Intelligence Scale for Children 12 44.4

Wechsler Abbreviated Scale of Intelligence 4 14.8

Delayed Alternation Test 3 11.1

Differential Ability Scales 3 11.1

Halstead- Reitan Neuropsychological Battery 3 11.1

Shape School 3 11.1

Wide Range Achievement Test 3 11.1

Language (n*=17) Wechsler Intelligence Scale for Children 5 29.4

Wide Range Achievement Test 3 17.6

Learning and memory (n*=24) California Verbal Learning Test 7 29.2

Immediate Post- Concussion Assessment and Cognitive Testing 5 20.8

Woodcock- Johnson Tests of Achievement 3 12.5

Perceptual- motor function (n*=10) Wechsler Intelligence Scale for Children 4 40.0

Woodcock- Johnson Scales of Independent Behavior 3 30.0

Halstead- Reitan Neuropsychological Battery 3 30.0

Social cognition (n*=6) Emotional and Emotive Faces Task 5 83.3

Ironic Criticism and Empathic Praise Task 3 50.0

*Number of publications.
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Summary of findings
The dose- dependent relationship of TBI severity and adverse 
outcomes was seen across all domains. It was observed at 0–3 
months for executive function and for learning and memory. 
In patients with mild TBI, only executive function remained 
affected at 18–24 months. Patients with severe TBI consistently 
showed worse outcomes in all cognitive domains across all 
time- points.

Meta-regression by age
Meta- regression was performed accounting for TBI severity 
and age. Data stratified by age (0–5 and 5–18 years old) were 
only available for executive function. Out of the 20 studies 
included in the meta- analysis for executive function, 2 (10.0%) 
studies included patients <5 years old,s13, s34 16 (80.0%) studies 
included patients 5–18 years old,s4, s6–s8, s15–s18, s21–s22, s25, s30, s33 
and 2 (10.0%) studies did not report ages.s3, s19 Severe TBI (as 
compared with mild) and young age <5 years were both inde-
pendently associated with poorer executive function scores 
(−0.62, 95% CI −0.77 to −0.47; and −0.39, 95% CI −0.56 
to −0.21). Across all severities, young age <5 years was clearly 
associated with poorer executive function scores (online supple-
mental table 12).

Risk of bias
RoB assessments (online supplemental tables 13–15) showed that 
studies were generally well designed and directly applicable. All 
had a quality rating of ‘fair’. However, three assessments (5.8%) 
rated two cohort studies as not having comparable comparison 
groups.s22, s40 In most studies, the demographics of the control 
groups were comparable with the TBI groups (online supple-
mental table 16). Three assessments (5.8%) indicated that two 
cohort studies lacked a clear method of TBI assessment.s13, s19 

Thirteen assessments (46.4%) over eight cross- sectional studies 
showed <50% participation rate.s1–s2, s5–s6, s8, s16, s32–s33

DISCUSSION
In this systematic review and meta- analysis, we demonstrated 
that greater neurocognitive deficits are associated with greater 
injury severity. This dose- dependent relationship was evident in 
executive function and in learning and memory. These domains 
were well studied, contained common outcome measures and 
supported by sufficient studies to observe such a trend. Our 
results showed that the longer the time from injury, the less 
the cognitive deficit, in keeping with the anticipated course 
of recovery.23 24 Neurocognitive deficits in executive function 
remain for extended periods, up to 18–24 months for mild TBI 
and >24 months for severe TBI.

Impact of mild TBI findings
Our findings challenge the notion that mild TBIs ‘tend to resolve 
within weeks or days after the injury with complete resolution 
typically by 3 months’,6 which guides mild TBI return- to- play 
protocols. Currently, many patients do not receive follow- up 
care despite remaining symptomatic. As such, formal follow- up 
may be beneficial for these patients.25 Mild TBI resulted in defi-
cits in complex attention, executive function, and learning and 
memory. For the remaining domains of language, perceptual- 
motor function and social cognition, our review did not show 
worse outcomes in patients with mild TBI, across all time- points. 
This was similar to several small- group findings.26–28

Impact of moderate and severe TBI findings
For patients with moderate TBI, deficits in executive function and 
in learning and memory were found at 0–3 months and resolved 

Figure 2 Forest plot of executive function stratified by TBI severity and time- point. Effect sizes in SMD are compared between TBI and control groups 
where deficits favouring the TBI group are negative and deficits favouring the control group are positive. SMD, standardised mean difference; Std diff, 
standardised difference; TBI, traumatic brain injury.
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by 12–18 months. Children with severe TBI were better studied 
with domains spanning from executive function, language, 
learning and memory, to perceptual- motor function, with worse 
outcomes across all time- points. Although acute management of 
severe TBI is guided by established treatment algorithms, there 
is limited evidence to guide rehabilitation.29 30 Our study demon-
strated a significant cognitive decline in patients with severe TBI 
across multiple domains, highlighting the urgent need for coor-
dinated efforts to guide high- quality rehabilitation in children 
with severe TBI.

Age stratification
There were greater deficits in patients 0–5 years old compared 
with patients 5–18 years old. The younger the child, the more 
vulnerable the developing brain is to trauma.31 The postnatal 
brain continues to undergo development and refinement, with 
sensitive periods of critical growth.32 Because brain maturation 
is not linear, TBI that occurs during periods of marked plasticity 
can severely blunt the developmental trajectories of these young 
children and devastate their potential, resulting in long- term 
physical, cognitive, psychological and emotional impairments.33 
This confirms previous findings and highlights the importance 
of timely and effective TBI management and rehabilitation to 
mitigate the poorer prognosis in this vulnerable group.34 Postin-
jury, the young child’s brain is constantly remodelling to encode 
new learning experiences.35 Key drivers of effective rehabilita-
tion include training- based interventions that induce neuroplas-
ticity, enriching the child’s learning environment and enhancing 
interactions between the child and the caregivers.36 A multidis-
ciplinary team is often needed to provide the injured child with 
physiotherapy, occupational therapy, and balance, psychological 
and cognitive therapy.37

Discrepancy in outcome measures
Excluding learning and memory, we found that the measures 
commonly used in the other domains had important discrepan-
cies with the current Common Data Elements (CDE) workgroup 
recommendations (table 2).38

This highlights an important need for researchers to use 
common platforms. Considering the trend in measures used after 

2005 (online supplemental figure 2), the most common measures 
used by studies and CDE recommendations, we recommend that 
WISC be considered for measuring complex attention, executive 
function, language and perceptual- motor function, CVLT for 
learning and memory, and EEFT for social cognition. The use 
of CDE will help comparison of outcomes to improve long- term 
neurocognitive outcomes in children with TBI.

Strengths and limitations
Our study has several strengths. We employed cognitive domains 
that categorise neurocognitive deficits well. We pooled the most 
common outcome measures used per domain to better elucidate 
the true neurocognitive burden. A wide range of time- points 
allowed us to track trends consistently. We also attempted to 
stratify the neurocognitive outcomes by age. However, we 
recognise that this study has important limitations. First, the 
use of MeSH terms was limited as there were no MeSH terms 
related to social cognition. Second, the use of DSM- V cogni-
tive domains excluded factors that may be indirectly related to 
cognition. Social aggression, for example, may not directly affect 
cognition, but may affect decision- making and social function. 
Third, the criteria of a minimum sample size of 30 excluded 
studies with small samples sizes. The purpose was to reduce 
bias from small studies, but we recognise that important data 
could be missed out in the process. Fourth, we chose to focus 
on common measures within each domain for the meta- analysis, 
assuming that these outcome measures are truly representative 
of each neurocognitive domain.38 Due to the lack of available 
data, we were also unable to account for the impact of important 
confounders, specifically that of deprivation on children who 
may not have the benefit of early education at baseline, nor 
received robust neurorehabilitation postinjury. This would be 
especially pertinent for children <3 years old with significant 
brain plasticity, since injuries at this age could devastate subse-
quent developmental trajectories. Lastly, a large number of the 
studies included in the meta- analysis were from North America 
and Australia. Future work with a global representation will be 
needed to confirm our findings.

Sources of heterogeneity in the included studies were from 
demographic, physiological, clinical and methodological factors. 
Demographic heterogeneity is from multiple background differ-
ences including parental and child education and psycholog-
ical and emotional factors that make up a child’s environment. 
Clinical heterogeneity results from different mechanisms of 
injury, severity, acute management and assessment of children 
with TBI. Performing a meta- analysis using the random- effects 
model, subgroup analysis or meta- regression is a way to account 
for heterogeneities. We used the random- effects model but could 
not perform a robust meta- regression or subgroup analysis due 
to non- availability or inadequate data on the above- mentioned 
factors. However, we managed to do meta- regression using age 
by categorising into age groups of ≥5 or <5 years old.

CONCLUSION
This study highlights the true global burden of TBI on neurocog-
nition and demonstrates a dose- dependent and time- dependent 
relationship between TBI severity and outcomes. Severe TBI 
causes long- term devastation in multiple cognitive domains. 
The younger the child, the greater the brain’s neuroplasticity at 
the point of injury, and therefore the greater the devastation. 
An important discrepancy was shown between recommended 
measures for cognitive assessment and current scales used by 
researchers. Future research into lesser explored domains and 

Table 2 Common measures per neurocognitive domain against CDE 
recommended measures

McCauley et al38 Results

CDE Domains
Core 
measures DSM- V Domains Top measures

Language and 
communication

WASI, CUSR Language WISC

Social cognition None Social cognition EEFT

Executive functioning D- KEFS Executive function WISC

Memory RAVLT, CVLT Learning and memory CVLT

Motor/psychomotor None Perceptual- motor 
function

WISC

Neuropsychological 
impairment

WISC Complex attention WISC

Visual- spatial None     

General intellectual WASI     

CDE, Common Data Elements; CUSR, Caregiver Unintelligible Speech Rating; CVLT, 
California Verbal Learning Test; D- KEFS, Delis- Kaplan Executive Function System; 
EEFT, Emotional and Emotive Faces Task; RAVLT, Ray Auditory Verbal Learning Test; 
WASI, Wechsler Abbreviated Scale of Intelligence; WISC, Wechsler Intelligence Scale 
for Children.
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assessment of neurocognitive deficits in young children are 
required to better understand the long- term consequences of 
paediatric TBI.
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Table 1: Search Strategy for Medline (Ovid interface, search date: 26/8/19) 

1. exp Brain Hemorrhage, Traumatic/  

2. exp  Brain Injuries, Diffuse/  

3. exp Brain Injuries, Traumatic/  

4. exp Brain Injury, Chronic/  

5. (Trauma* or Diffuse or chronic) adj3 (brain or cerebellar or cerebral or encephalopathy) adj3 

(h*emorrhage or injur* or damage).ti,ab,kf. 

6. (Diffuse Axonal Brain Injury).ti,ab,kf. 

7. exp Shaken Baby Syndrome/ OR (Shaken Baby Syndrome).ti,ab,kf. 

8. exp Head Injuries, Closed/ 

9. exp Head Injuries, Penetrating/ 

10. (Closed or nonpenetrating or blunt or penetrating) adj3 (head or brain or cranial or craniocerebral) 

adj3 (injur* or trauma).ti,ab,kf.   

11. exp Intracranial Hemorrhage, Traumatic/ 

12. (Intracranial) adj1 (trauma* or h*ematoma or h*emorrhage).ti,ab,kf. 

13. exp Coma, Post-Head Injury/ 

14. (Coma) adj1 (post-concussi* or post-trauma* or post-head injur* or trauma*).ti,ab,kf. 

15.  or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 

16. exp Pediatrics/ 

17. exp Child/  

18. exp Infant/ 

19. exp Adolescent/ 

20. ("child" or "minors" or "adolescent" or "Teen*" or "Youth").ti,ab,kf.) 

21. 6 or 17 or 18 or 19 or 20 

22. mental processes/ or exp cognition/ or exp executive function/ or exp higher nervous activity/ or exp 

learning/ or exp perception/ or exp spatial navigation/ or exp thinking/ 

23. (Human) adj3 (information) adj3 (processing).ti,ab,kf. 

24. exp cognitive neuroscience/  

25. exp neurocognitive disorders/ 

26. (Delirium) adj3 (dementia) adj3 (amnestic) adj3 (cognitive) adj3 (disorders).ti,ab,kf.  

27. exp neurobehavioral manifestations/ or exp communication disorders/ or exp confusion/ or exp 

consciousness disorders/ or exp intellectual disability/ or exp lethargy/ or exp memory disorders/ or 

exp perceptual disorders/ or exp psychomotor disorders/  

28. (Mental or brain) adj3 (disorders or syndrome) adj3 (organic) adj3 (nonpsychotic).ti,ab,kf. 

29. (psychoses) adj3 (traumatic).ti,ab,kf. 

30. (cognitive or neurobehavioral) adj3 (manifestations or symptoms) adj3 (signs).ti,ab,kf. 

31. exp neuropsychology/ OR (neuropsychol).ti,ab,kf. 

32. exp neurodevelopmental disorders/ or exp anxiety, separation/ or exp "attention deficit and 

disruptive behavior disorders"/ or exp child behavior disorders/ or exp child development disorders, 

pervasive/ or exp communication disorders/ or exp developmental disabilities/ or exp intellectual 

disability/ or exp learning disorders/ or exp motor skills disorders/ or exp mutism/ or exp reactive 

attachment disorder/ or exp schizophrenia, childhood/ or exp stereotypic movement disorder/ or exp 

tic disorders/ 

33. (trauma and stressor related disorders).mp 

34. 2 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 

35. 5 and 21 and 34 
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Table 2: Variables extracted 

Extracted variables included study title, author, publication year, journal, geographic origin, study design, 

population age range (minimum and maximum), time-points, mild population (n), mild population age in years 

(mean and standard deviation), moderate population (n), moderate population age in years (mean and standard 

deviation), severe population (n), severe population age in years (mean and standard deviation), control 

population (n), control population age in years (mean and standard deviation), measure name, sub-measure (if 

applicable), measured data for TBI and control group stratified by TBI severity (mild, moderate or severe) and 

time-point (<24 hours, 0 – 3 months, 3 – 6 months, 6 – 12 months, 12 – 18 months, 18 – 24 months, > 24 months) 

and its corresponding sample size, control status (healthy versus orthopaedic injury), type of data (mean and 

standard deviation or median and interquartile range etc.) 
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Table 3: Summary of included studies (N=3792)  

Author, 

Year 

TBI 

Severity 

Reported 

Time-

point 

Assigned 

Time 

point 

Study 

design 

Mean age 

and sample 

size of TBI 

Mean age 

and sample 

size of 

control 

Type of 

Control 

Country Domains Outcome 

measures 

Main findings 

Baillargeon, 

2012s1 

Mild 6 months 3 - 6 

months 

Cross-

sectional 

study 

33 children (M 

= 11, SD = 1.2 

for 9 - 12 years 

old, M = 14.8, 

SD = 1.1 for 13 

- 16 years old)  

33 healthy 

children (M = 

10.5, SD = 1.2 

for 9 -12 years 

old, M = 14.2, 

SD = 1 for 13 - 

16 years old) 

Healthy Canada Complex attention 

Executive 

function 

Language 

Learning and 

memory 

Perceptual-motor 

function 

 

CTT, PSU, 

BPT, 

COWAT, 

BVMT, 

HVLT, 

SDMT, 

ImPACT 

Children with TBI have persistent 

neurophysiological deficits present at least 6 

months post-TBI with adolescents being more 

sensitive to concussion consequences than 

children or adults 

 

 

Rieger, 201311 

 

Mild 3 months 0 - 3 

months 

Cohort 

Study 

39 children (M 

= 13.67, SD = 

2.94 years old)  

30 orthopaedic 

injury children 

(M = 13.2, SD 

= 1.97 years 

old) 

Orthopaedic 

Injury 

United 

States 

Complex 

Attention 

Language 

Learning & 

Memory 

 

ImPACT, 

PPVT 

Children with mild TBI did not have a 

difference in cognitive testing outcomes 

compared to the orthopaedic injury group, with 

the only exception of a lower performance on 

visual memory tests, at baseline and 3 months. 

Murdaugh, 

2018s2 

 

Mild 1 week 0 – 3 

months 

Cross-

sectional 

Study 

 

1345 children 

(8 - 21 years 

old) with mild 

TBI 

3529 pre-injury 

children (8 – 21 

years old) 

Healthy United 

States 

Complex 

Attention 

Executive 

Function 

Learning & 

Memory 

 

ImPACT Athletes with sports related concussion aged 

13-15 had significantly lower neurocognitive 

performance score as compared to same age 

controls. Age was identified as a unique 

predictor of symptom recovery. 

 

 

Howell, 

2018s3 

 

Mild 3 days 

2 months 

0 – 3 

months  

Case-

control 

Study 

 

51 children (M 

= 17.5, SD = 

3.3 years old) 

with mild TBI 

44 healthy 

children (M = 

17.7, SD = 2.9 

years old) 

Healthy United 

States 

Complex 

Attention 

Learning & 

Memory 

 

ImPACT  A subset of Dual-task gait differentiated cases 

from controls at the initial and 2-month 

timepoint. Visual memory composite scores 

were significantly associated with group 

membership at the initial hour postinjury time 

point. The combination of computerized 

neurocognitive tests did not predict dual-task 

gait balance control for participants with 

concussion, and no single neurocognitive 

variable was associated with dual-task gait 

balance control at either testing time. 

Fay, 1994s4 

 

Mild 3 years > 24 

months  

Cohort 

study 

40 children (6 - 

15 years old) 

with mild TBI, 

40 healthy 

children (6 - 15 

years old) 

Healthy United 

States 

Complex 

Attention 

Executive 

Function 

Language 

HRNB, 

WISC, 

WRAT, 

CVLT, 

WJSIB 

Children with mild TBI showed negligible 

differences form their controls at 3 years 
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Author, 

Year 

TBI 

Severity 

Reported 

Time-

point 

Assigned 

Time 

point 

Study 

design 

Mean age 

and sample 

size of TBI 

Mean age 

and sample 

size of 

control 

Type of 

Control 

Country Domains Outcome 

measures 

Main findings 

Learning & 

Memory 

Perceptual-motor 

Function 

 

Horneman, 

2009s5 

 

Severe 10 years > 24 

months 

Cross-

sectional 

study 

 

30 children (M 

=9.97, SD = 

5.11 years old) 

40 healthy 

children 

matched by age 

and gender 

Healthy Sweden Executive 

Function 

 

WISC 

 

Children with TBI showed significantly poorer 

performance in intellectual function with 

substantial recovery. Poor results in visuo-

constructive tests and tests of executive 

functions remained. 

Prigatano, 

2008s6 

 

Mild 10 months 6 - 12 

months 

Cross-

sectional 

study 

 

41 children (M 

= 10.39, SD = 

2.57 years old) 

with mild TBI 

213 healthy 

children (M = 

10.13, SD = X= 

2.34 years old) 

 

Healthy United 

States 

Complex 

Attention 

Language 

Perceptual-motor 

Function 

 

WISC 

 

Children with TBI suffer a higher percentage 

of relative processing speed difficulties while 

their mean performance on the Coding subtest 

did not differ from controls. 

Taylor, 2008s7 

 

Moderate 6 months 3 - 6 

months 

Cross-

sectional 

study 

 

64 children (M 

= 5.06, SD = 

1.20 years old) 

with moderate 

TBI 

6 months post-

TBI compared 

to 117 

orthopaedic 

injury children 

(M = 5.21, SD 

= 1.08 years 

old) 

Orthopaedic 

injury 

United 

States 

Executive 

Function 

Language 

Learning & 

Memory 

Perceptual-motor 

Function 

 

DAS, WJ-III, 

CASL, 

NEPSY, SS 

 

Children with TBI showed adverse effects of 

TBI in post-acute cognitive and school 

readiness skills that are related to injury 

severity and family environment 

Levin, 1993s8 

 

Severe 3 months 0 - 3 

months 

Cross-

sectional 

study 

34 children (M 

= 5.8, SD = 

2.30 years old) 

and 18 children 

(M = 12.4, SD 

= 2.4 years old) 

with severe 

TBI 

41 healthy 

children (M = 

8.1, SD = 1.4 

years old) and 

16 healthy 

children (M = 

14.2, SD = 1.4 

years old) 

Healthy United 

States 

Executive 

Function 

Language 

Learning & 

Memory 

 

20Q, GNG, 

IoD, ToL 

WISC, 

WCST, 

COWAT, 

CVLT  

Children with TBI showed significant effects 

of injury on all cognitive measures. Cognitive 

impairment was more consistently present in 

children who were 6 to 10 years old than in the 

older children and adolescents. 

Levin, 1994s9 Severe 20 months 18 - 24 

months 

Cross-

sectional 

study 

 

18 children (5 

– 7 years old) 

and 22 children 

(8 – 16 years 

old) 

56 healthy 

children (M = 

9.9, SD = 3.1 

years old) 

Healthy United 

States 

Executive 

Function 

Learning & 

Memory 

 

DA, WISC, 

CVLT 

Children with TBI showed no relationship 

between delayed alternation performance and 

severity of injury. Verbal memory was 

impaired in the severe TBI patients, relative to 

both controls and mild-moderate TBI patients. 

Levin, 1996s10 

 

Mild 

Severe 

3 months  

12 months 

0 - 3 

months 

6 - 12 

months 

Cohort 

study  

36 children (M 

= 9.81, SD = 

3.12 years old) 

with mild TBI  

41 children (M 

= 9.32, SD = 

104 healthy 

children (M = 

10.4, SD = 3.2 

years old) 

Healthy  United 

States 

Learning & 

Memory 

 

CVLT, SVT, 

CF, WF 

Children with TBI have significant effects of 

age at injury for all the semantic memory 

measures. 
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Author, 

Year 

TBI 

Severity 

Reported 

Time-

point 

Assigned 

Time 

point 

Study 

design 

Mean age 

and sample 

size of TBI 

Mean age 

and sample 

size of 

control 

Type of 

Control 

Country Domains Outcome 

measures 

Main findings 

3.11 years old) 

with severe 

TBI 

Keenan, 

2018s11 

 

Mild 

Severe 

3 months 

12 months 

0 - 3 

months 

6 - 12 

months 

Cohort 

study 

 

144 children 

(M = 9.4, SD = 

4.3 years old) 

with mild TBI 

86 children (M 

= 9.1, SD = 4.2 

years old) with 

severe TBI 

133 orthopaedic 

injury children 

(M = 8.6, SD = 

4.1 years old) 

Orthopaedic 

injury  

United 

States 

Executive 

Function 

BRIEF 

 

Children with severe TBI performed the worst 

in executive function. Children with mild and 

complicated mild/moderate TBI deficits in 

working memory. 

Gagnon, 

2004s12 

 

Mild 1 week 

4 weeks 

12 weeks 

0 - 3 

months 

Cohort 

study 

 

38 children (M 

= 12.3, SD = 

2.8 years old) 

with mild TBI 

 

38 healthy 

children (M = 

12.0, SD = 2.9 

years old) 

Healthy Canada Perceptual-motor 

Function 

 

BOTMP 

 

Children with TBI performed worse than the 

control group on the response speed subtest 

and slower movement times 1 week post-TBI 

for the reversed choice response time paradigm 

for the lower extremities. 

Janusz, 

2002s13 

 

Moderate 

Severe 

4 years >24 months  Cohort 

study 

 

40 children (M 

= 9.41, SD = 

1.79 years old) 

with moderate 

TBI  

35 children (M 

= 9.71, SD = 

2.08 years old) 

with severe 

TBI 

46 orthopaedic 

injury children 

(M = 9.42, SD 

= 1.92 years 

old) 

Orthopaedic 

injury 

United 

States 

Executive 

Function 

 

INS, WISC 

 

Children with severe TBI show selective, long-

term deficits in social problem-solving skills 

that may account for poor academic and social 

outcomes. 

Fulton, 

2012s14 

 

Moderate 1 month 

12 months 

0 - 3 

months 

6 - 12 

months 

Cohort 

study  

46 children (M 

= 5.0, SD = 1.2 

years old) with 

moderate TBI 

80 orthopaedic 

injury children 

(M = 5.1, SD = 

1.1 years old) 

Orthopaedic 

injury 

United 

States 

Executive 

Function 

Language 

Learning & 

Memory 

 

DA, DAS, 

SS, WJ-III, 

BBCS 

Academic outcomes can be predicted in 

children with TBI via memory and executive 

function. Some associations may be accounted 

for by general intellectual function. 

Yumul, 

2016s15 

 

Mild 15.14 years >24 months  Cohort 

study  

59 children (M 

= 7.05, SD = 

4.03 years old) 

with mild TBI 

 

43 children (M 

= 10.47, SD = 

3.79 years old) 

Orthopaedic 

injury 

Australia Executive 

Function 

Learning & 

Memory 

Perceptual-motor 

Function 

 

D-KEFS, 

DCRS, WASI 

Children with mild TBI showed cognitive 

deficits with results between the control and 

moderate/severe TBI. One and multiple TBI 

performed comparably. Cognitive outcomes 

were significantly predicted by IQ and not by 

number of TBI and age at injury. 

Papoutsis, 

2014s16 

 

Mild 

complicated 

7 years >24 months Cross-

sectional 

study 

52 children (M 

= 9.77, SD = 

33 healthy 

children (M = 

Healthy Asutralia Complex 

Attention 

Executive 

TEA-Ch, 

WISC 

Children with complicated mild TBI 

performed worse on divided attention 

compared to both groups. There was no 
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Author, 

Year 

TBI 

Severity 

Reported 

Time-

point 

Assigned 

Time 

point 

Study 

design 

Mean age 

and sample 

size of TBI 

Mean age 

and sample 

size of 

control 

Type of 

Control 

Country Domains Outcome 

measures 

Main findings 

 1.21 years old) 

with mild TBI 

9.71, SD = 1.71 

years old) 

 

Function 

Perceptual-motor 

Function 

 

significant group differences on speed of 

information processing, selective attention, 

working memory, or goal setting. 

Ponsford, 

1999s17 

 

Mild 1 week 

3 months  

0 - 3 

months 

Cohort 

study 

 

72 children (M 

= 11.2, SD = 

2.7 years old) 

with mild TBI 

49 orthopaedic 

injury children 

(M = 10.9, SD 

= 2.5 years old) 

Orthopaedic 

injury 

Australia Complex 

Attention 

Executive 

Function 

Learning & 

Memory 

 

WISC, 

WRMAL 

Children with TBI experienced symptoms but 

showed no cognitive impairments compared to 

controls, 1 week post-TBI, with resolution of 

symptoms in 3 months. 17% of children 

continued to show significant ongoing 

problems but were associated with various co-

morbidities. 

Ganesalingam, 

2011s18 

 

Moderate 6 months 3 - 6 

months 

Cohort 

study  

64 children (M 

= 5.19, SD = 

1.2 years old) 

with moderate 

TBI 

119 orthopaedic 

injury children 

(M = 5.12, SD 

= 1.07 years 

old) 

Orthopaedic 

injury  

United 

States 

Executive 

Function 

 

DA, SS Children with severe TBI showed negative 

outcomes compared to the control group on 

neuropsychological tests, executive function 

and social competence. 

Jaffe, 1992s19 Mild 24 days 0 - 3 

months 

Cohort 

study  

53 children (6 - 

15 years old) 

with mild TBI 

 

53 healthy 

children (6 – 15 

years old) 

Healthy United 

States 

Complex 

Attention 

Executive 

Function 

Language 

Learning & 

Memory 

Perceptual-motor 

Function 

 

WISC, 

HRNB, 

WRAT, 

CVLT, 

WJSIB 

There was no detectable difference between 

mild TBI and their controls in the assessed 

areas of functioning. Most children showed 

few deficits from the injury. 

Yeates, 

1995s20 

 

Severe 10.6 months 6 - 12 

months 

Cross- 

sectional 

study  

34 children (M 

= 9.73, SD = 

2.88 years old) 

with severe 

TBI 

47 healthy 

children (M = 

11.35, SD = 

2.78 years old) 

Healthy United 

States 

Language 

Learning & 

Memory 

 

WISC, CVLT Children with severe TBI show deficits in 

learning, delayed recall, and recognition, 

compared to controls. 

Nelson, 

2015s21 

 

Mild 1.5 months 0 - 3 

months 

Cohort 

study 

 

165 children 

(M = 17.46, 

SD = 1.99 

years old) with 

mild TBI 

 

166 healthy 

children (M = 

17.64, SD = 

1.80 years old) 

Healthy United 

States 

Complex 

Attention 

Executive 

Function 

Learning & 

Memory 

 

ANAM, 

ImPACT, 

CCCAT  

Children with TBI that were assessed more 

than 8 days showed that the concussed versus 

control group effect sizes were generally small. 

Beauchamp, 

2013s22 

 

Mild 6 months  3 - 6 

months 

Cohort 

study 

 

71 children (M 

= 10.45, SD = 

2.40 years old) 

with mild TBI  

43 healthy 

children (M = 

10.25, SD = 

3.04 years old) 

Healthy Australia Complex 

Attention 

Executive 

WISC Children with TBI had poorer intellectual 

function, lower adaptive function and greater 

behavioural problems. 
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Author, 

Year 

TBI 

Severity 

Reported 

Time-

point 

Assigned 

Time 

point 

Study 

design 

Mean age 

and sample 

size of TBI 

Mean age 

and sample 

size of 

control 

Type of 

Control 

Country Domains Outcome 

measures 

Main findings 

Function 

Language 

 

Konigs, 

2015s23 

 

Mild 1.7 years 18 - 24 

months 

Cohort 

study 

76 children (M 

= 8.77, SD = 

2.02 years old) 

with mild TBI 

 

53 orthopaedic 

injury children 

(M = 9.3, SD = 

2.1 years old) 

Orthopaedic 

Injury  

Netherlands Complex 

Attention 

Executive 

Function 

 

ANT, WISC Children with TBI shower lower intelligence 

than the control group. There was no of 

detectable difference of TBI on alerting, 

orienting and executive function. 

Konigs, 

2016s24 

 

Mild 1.7 years 18 – 24 

months 

Cohort 

study 

85 children (M 

= 7.1, SD = 

2.27 years old) 

with mild TBI 

 

52 orthopaedic 

injury children 

(M = 9.3, SD = 

2.1 years old) 

Orthopaedic 

Injury 

Netherlands Learning & 

Memory 

PLT Children with mild TBI had no effect on 

learning from inconsistent feedback. 

Studer, 

2014s25 

 

Mild 1 month 

4 months 

0 - 3 

months 

3 - 6 

months 

Cohort 

study  

40 children (M 

= 11.05, SD = 

3.10 years old) 

with mild TBI 

38 orthopaedic 

injury children 

(M = 10.54, SD 

= 2.65 years 

old) 

Orthopaedic 

injury 

Switzerland Complex 

Attention 

Executive 

Function 

Learning & 

Memory 

 

CPT, WISC, 

D-KEFS, 

TONI3, 

WMTB, 

RAVLT  

Children with TBI, compared to controls, did 

not have neuropsychological or socio-

behavioral differences over time. A negative 

correlation was found between children with 

mTBI and an increase in everyday attention 

problems and poor neuropsychological 

performance. 

Walz, 2010s26 

 

Moderate 1 year 6 - 12 

months 

Cross-

sectional 

study 

30 children (M 

= 5.89, SD = 

2.99 years old) 

with moderate 

TBI, 

52 orthopaedic 

injury children 

(M = 5.84, SD 

= 3.77 years 

old) 

Orthopaedic 

injury 

United 

States 

Executive 

Function 

Language 

Social Cognition 

 

DAS, ToM Group comparisons between OI, moderate TBI 

and severe TBI were not significant. ToM 

score was correlated with older age at injury, 

older age at assessment and higher verbal 

intelligence quotient and not correlated with 

months from injury to assessment. 

Walz, 2011s27 

 

Moderate 18 months  12- - 18 

months 

Cross-

sectional 

study 

43 children (M 

= 5.19, SD = 

6.46 years old) 

with moderate 

TBI 

85 orthopaedic 

injury children 

(M = 5.11, SD 

= 8.94 years 

old) 

Orthopaedic 

injury  

United 

States 

Language 

Learning & 

Memory 

 

CASL, WJ-III Children with TBI achieved lower scores when 

compared to the OI group on most discourse 

indices. Children with moderate TBI were 

more proficient than children with severe TBI 

at identifying unimportant story information. 

Ryan, 2016s28 

 

Mild 6 months 3 - 6 

months 

Cohort 

study  

66 children (M 

= 10.49, SD = 

2.35 years old) 

with mild TBI  

33 healthy 

children (M = 

9.94, SD = 2.95 

years old) 

Healthy Australia Social Cognition 

 

EEFT, JJT, 

ICEPT 

Children with severe TBI, compared to 

controls and mild TBI had significantly worse 

outcomes in Theory of Mind (ToM), which 

was related to behaviour problems and 

abnormal neural network morphology. 

Ryan, 2016s29 

 

Mild 2 years 18 - 24 

months 

Cohort 

study  

52 children (M 

= 10.36, SD = 

2.32 years old) 

with mild TBI  

40 healthy 

children (M = 

11.50, SD = 

2.92 years old) 

Healthy Australia Social Cognition 

 

EEFT, JJT, 

ICEPT 

Children with mild complicated and moderate 

TBI had the poorest ToM outcomes compared 

to severe TBI. 
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Author, 

Year 

TBI 

Severity 

Reported 

Time-

point 

Assigned 

Time 

point 

Study 

design 

Mean age 

and sample 

size of TBI 

Mean age 

and sample 

size of 

control 

Type of 

Control 

Country Domains Outcome 

measures 

Main findings 

Ryan, 2017s30 

 

Mild 2 years 18-24 

months 

Cohort 

study 

71 children (M 

= 10.43, SD = 

2.38 years old) 

with mild TBI  

43 healthy 

children (M = 

10.25, SD = 

3.04 years old) 

Healthy Australia Social Cognition 

 

EEFT, JJT, 

ICEPT 

Cognitive, affective and conative ToM can be 

predicted by the individual differences in 

structure and neural systems. 

Ryan, 2015s31 

 

Mild 6 months  3 - 6 

months 

Cohort 

study 

47 children (M 

= 10.86, SD = 

2.38 years old) 

with mild TBI 

40 healthy 

children (M = 

9.96, SD = 2.93 

years old) 

Healthy Australia Executive 

Function 

 

WASI Children with TBI suffered significant social 

problems. Severe TBI patients were found to 

be significantly worse than controls and mild 

and moderate TBI up to 12 - 24 months post-

TBI. Children with mild and moderate TBI 

showed few problems 12 months post-TBI. 

 

Lajiness-

O'Neill, 

2011s32 

 

Severe 2 years 18 - 24 

months 

Cross-

sectional 

study 

30 children (M 

= 11.0, SD = 

5.30 years old) 

with severe 

TBI 

65 healthy 

children (M = 

14.60, SD = 

3.40 years old) 

Healthy United 

States 

Learning & 

Memory 

TOMAL Children with TBI were found to have two 

latent variables: one defined by gender, socio-

economic status, injury severity and age at 

injury and the other defined by general 

cognitive functioning.  

 

Moser, 2005s33 

 

Mild 1 week < 3 months Cross-

sectional 

study 

56 children (M 

= 15.80, SD = 

1.30 years old) 

with mild TBI, 

82 healthy 

children (M = 

15.40, SD = 

1.20 years old) 

Healthy United 

States 

Executive 

Function 

Language 

Learning & 

Memory 

Perceptual-motor 

Function 

TMT, 

RBANS 

Children with TBI performed worse on the 

domains of attention and concentration when 

compared to children without a history of 

concussion.  

 

Massagli, 

1996s34 

Severe 3 weeks 

1 year  

0 - 3 

months 

6 - 12 

months 

Cohort 

study  

30 children (6 - 

15 years old) 

with severe 

TBI 

30 healthy 

children (6 - 15 

years old) 

Healthy United 

States 

Executive 

Function 

Language 

Learning & 

Memory 

Perceptual-motor 

Function 

HRNB, 

WISC, 

WRAT, 

CVLT, 

WJSIB 

Children with TBI showed significant deficits 

acutely and 1 year post-TBI.  

 

Anderson, 

2000s35 

 

Moderate 

Severe 

3 months 

12 months 

0 - 3 

months 

6 - 12 

months 

Cohort 

study  

46 children (M 

= 4.50, SD = 

2.20 years old) 

with moderate 

TBI 

31 children (M 

= 4.70, SD = 

2.00 years old) 

with severe 

TBI 

35 healthy 

children (M = 

5.00, SD = 1.90 

years old) 

Healthy Australia Executive 

Function 

Learning & 

Memory 

WISC, 

MSCA, 

RBMT, SLT, 

SRT 

Children with TBI with a greater severity of 

injury showed poorer intellectual ability that 

developed over time. Children with more 

severe TBI had greater memory deficits by 12 

months. Mild TBI patients showed few 

memory problems. 
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Author, 
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Severity 

Reported 

Time-

point 

Assigned 

Time 

point 

Study 

design 

Mean age 

and sample 

size of TBI 

Mean age 
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size of 

control 

Type of 

Control 

Country Domains Outcome 

measures 

Main findings 

Anderson, 

2004s36 

 

Moderate 12 months 

30 months 

6 - 12 

months  

> 24 

months 

Cohort 

study  

46 children (M 

= 4.60, SD = 

2.20 years old) 

with moderate 

TBI 

33 healthy 

children (M = 

4.95, SD = 1.00 

years old) 

Healthy Australia Language 

Learning & 

Memory 

EOWPVT, 

PPVT, BST, 

TACL, VFT, 

MSCA, 

RBMT, SLT, 

SRT 

Children with TBI showed a correlation 

between severity of injury and deficit in 

neurobehavioural domain.  

Severe injuries with low adaptive abilities and 

lower socio-economic status puts the child at 

greatest risk of long-term neurobehavioural 

impairment. 

Anderson, 

2006s37 

 

Moderate 2 years 18 - 24 

months 

Cross - 

sectional 

study 

41 children (M 

= 5.50, SD = 

2.90 years old) 

with moderate 

TBI 

46 healthy 

children (M = 

11.50, SD = 

2.40 years old) 

Healthy Australia Complex 

Attention 

Executive 

Function 

CPT, WISC Children with TBI had attentional difficulties 

in the domains of selective and sustained 

attention. 

Anderson, 

2013s38 

 

Mild 2 months 

6 months 

0 - 3 

months 

3 - 6 

months 

Cohort 

study 

 

60 children (M 

= 11.07, SD = 

2.38 years old) 

with mild TBI, 

43 healthy 

children (M = 

10.25, SD = 

3.04 years old) 

Healthy Australia Complex 

Attention 

Executive 

Function 

Language 

Social Cognition 

TEA-Ch, 

TLC, WASI, 

ACQ, EEFT, 

FQQ 

Children with TBI showed social problems at 6 

months. Social participation was most affected. 

Injury severity correlated with poor 

communication skills and poor social 

adjustment and participation.  

 

Anderson, 

2017s39 

 

Mild 6 months 

24 months 

3 - 6 

months 

18 - 24 

months 

Cohort 

study 

 

38 children (M 

= 12.57, SD = 

2.20 years old) 

with mild TBI 

39 healthy 

children (M = 

11.58, SD = 

2.92 years old) 

Healthy Australia Complex 

Attention 

Executive 

Function 

Language 

Social Cognition 

TEA-Ch, 

TLC, WASI, 

ACQ, EEFT 

Children with TBI resulted in reduced social 

adjustment and participation compared to 

controls with a subset showing social 

impairment. 

Tsushima, 

2016s40 

 

Mild 20.7 days 0 - 3 

months  

Cohort 

study 

 

58 children (M 

= 16.19, SD = 

1.04 years old) 

with mild TBI 

409 healthy 

children (M = 

15.84, SD = 

1.17 years old) 

Healthy United 

States 

Complex 

Attention 

Learning & 

Memory 

ImPACT Children with TBI did not show a difference 

compared to controls. 

20Q = 20 Questions Test, ACQ = Attribution and Coping Questionnaire , ANAM = Automated Neuropsychological Assessment Metrics, BRIEF = Behaviour Rating Inventory 

of Executive Function, BNT = Boston Naming Test, BBCS = Bracken Basic Concept Scale, BVMT = Brief Visuospatial Memory Test , BPT = Brown-Peterson Task, BOTMP 

= BruininksOseretski Test of Motor Proficiency, CVLT = California Verbal Learning Test, CF = Category Fluency, CLS = Category Listening Span Task, CCCAT = Cogstate 

Computerized Cognitive Assessment Tool, CTT = Colour Trails Test, CASL = Comprehensive Assessment of Spoken Language, CPT = Conners' Continuous Performance 

Test, CNT = Contingency Naming Test, CT = Control Task, COWAT = Controlled Oral Word Association Test, DCRS = Daneman and Carpenter Reading Span Test , DA = 

Delayed Alternation Test, D-KEFS = Delis-Kaplan Executive Function System, NEPSY = Developmental Neuropsychological Assessment, DAS = Differential Ability Scales, 

DDTDT = Discrepant Desires Task and Desires Task, EEFT = Emotional and Emotive Faces Task, EOWPVT = Expressive One-Word Picture Vocabulary Test, FBT = False 

Belief Task, FQQ = Friendship Quality Questionnaire, GNG = Go-No Go, HRNB = Halstead-Reitan Neuropsychological Battery, HVLT = Hopkins Verbal Learning Test, 

ImPACT = Immediate Post-concussion Assessment and Cognitive Testing , INS = Interpersonal Negotiation Strategies Interview, IoD = Invention of Designs, ICEPT = Ironic 

Criticism and Empathic Praise Task, JJT = Jack and Jill task, MSCA = McCarthy Scales of Children's Abilities, PPVT = Peabpdy Picture Vocabulary Test, PSU = Pennsylvania 

State University Cancellation Task, PLT = Probabilistic Learning Test , BST = Renfrew Bus Story Test, RBANS = Repeatable Battery for the Assessment of Neuropsychological 
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Status, RAVLT = Rey Auditory Verbal Learning Test, RBMT = Rivermead Behavioural Memory Test for Children, SVT = Semantic Verification Test, SS = Shape School, 

SLT = Spatial Learning Test, SRT = Story Recall Test, SDMT = Symbol Digit Modalities Test, TACL = Test of Auditory Comprehension of Language, TEA-Ch = Test of 

Everyday Attention for Children, TLC = Test of Language Competence, TOMAL = Test of Memory and Learning, TONI3 = Test of Nonverbal Intelligence, ANT = Attention 

Network Test, ToM = Theory of Mind, ToL = Tower of London, TMT = Trail Making Test , VFT = Verbal Fluency Test, VSS =  Visual Spatial Span, WASI = Wechsler 

Abbreviated Scale of Intelligence, WISC = Wechsler Intelligence Scale for Children, WMS = Wechsler Memory Scale, ROF =  Rey-Osterrieth Complex Figure (ROF), WRAT 

= Wide Range Achievement Test, WRMAL = Wide Range Assessment of Memory and Learning, WCST = Wisconsin Card Sorting Test , WJSIB = Woodccock-Johnson Scale 

of Independent Behaviour, WJ-III = Woodcock-Johnson Tests of Achievement , WF = Word Fluency, WMTB = Working Memory Test Battery
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Table 4: Summary of excluded studies 

First author   Year   Title  Reason for Exclusion  

Adamson et al. 2013 Diffusion tensor imaging detects white matter abnormalities and associated cognitive deficits in chronic adolescent TBI Inadequate sample size 

Agresti et al. 1989 Effects of mode of presentation on head-injured patients' recall of narrative information. Inadequate sample size 

Alaoui et al. 1998 Long term neuropsychological outcome after traumatic brain injury Inadequate sample size 

Alberty et al. 2013 Differences in IQ and memory of monolingual/bilingual children who suffered a TBI. Inadequate sample size 

Anderson et al. 1998 Attentional skills following traumatic brain injury in childhood: a componential analysis. Inadequate sample size 

Anderson et al. 1999 Functional memory skills following traumatic brain injury in young children. Inadequate sample size 

Anderson et al. 2007 Memory outcome at 5 years post-childhood traumatic brain injury. Inadequate sample size 

Anderson et al. 2012 Intellectual ability 10 years after traumatic brain injury in infancy and childhood: what predicts outcome?. Inadequate sample size 

Anderson et al. 2009 Intellectual outcome from preschool traumatic brain injury: a 5-year prospective, longitudinal study. Inadequate sample size 

Anderson et al. 2012 Predictors of cognitive function and recovery 10 years after traumatic brain injury in young children. Inadequate sample size 

Arenth et al. 2012 Encoding and recognition after traumatic brain injury: neuropsychological and functional magnetic resonance imaging findings. Inadequate sample size 

Asarnow et al. 1991 Behavior problems and adaptive functioning in children with mild and severe closed head injury. Inadequate sample size 

Ayr et al. 2005 Arithmetic skills and their cognitive correlates in children with acquired and congenital brain disorder. Inadequate sample size 

Babikian et al. 2006 Mr spectroscopy and swi: Neuropsychological outcome after pediatric brain injury. Inadequate sample size 

Babikian et al. 2009 Diffusion-weighted imaging predicts cognition in pediatric brain injury. Inadequate sample size 

Bakker et al. 2017 The relationship between olfactory dysfunction and executive function in children with traumatic brain injury. Inadequate sample size 

Bardoni et al. 2013 Evolution of the cognitive profile in school-aged patients with severe TBI during the first 2 years of neurorehabilitation. Inadequate sample size 

Barker et al. 1999 
Polysubstance abuse and traumatic brain injury: quantitative magnetic resonance imaging and neuropsychological outcome in older 

adolescents and young adults. 
Inadequate sample size 

Barlow et al. 2004 The neurological outcome of non-accidental head injury. Inadequate sample size 

Barlow et al. 2005 Late neurologic and cognitive sequelae of inflicted traumatic brain injury in infancy. Inadequate sample size 

Barrett et al. 2013 
Self versus family ratings of the frontal systems behaviour scale and measured executive functions: adult outcomes following childhood 

traumatic brain injury. 
Inadequate sample size 

Barwood et al. 2013 Unravelling the influence of mild traumatic brain injury (MTBI) on cognitive-linguistic processing: a comparative group analysis. Inadequate sample size 

Bassett et al. 1990 Neuropsychological function in adolescents sustaining mild closed head injury. Inadequate sample size 
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First author   Year   Title  Reason for Exclusion  

Beauchamp et al. 2011 Selective changes in executive functioning ten years after severe childhood traumatic brain injury. Inadequate sample size 

Beers et al. 1994 Neuropsychological differences between college students with learning disabilities and those with mild head injury. Inadequate sample size 

Bergemalm et al. 2005 Appearances are deceptive? Long-term cognitive and central auditory sequelae from closed head injury. Inadequate sample size 

Biddle et al. 1996 Narrative skills following traumatic brain injury in children and adults. Inadequate sample size 

Bigler et al. 2013 
Neuroimaging and social behavior in children after traumatic brain injury: Findings from the Social Outcomes of Brain Injury in Kids 

(SOBIK) study 
Inadequate sample size 

Bonnier et al. 2007 Neurodevelopmental outcome after severe traumatic brain injury in very young children: role for subcortical lesions. Inadequate sample size 

Bowen et al. 1997 Childhood traumatic brain injury: neuropsychological status at the time of hospital discharge. Inadequate sample size 

Braga et al. 2007 
Magnetic resonance imaging (MRI) findings and neuropsychological sequelae in children after severe traumatic brain injury: the role of 

cerebellar lesion. 
Inadequate sample size 

Breau et al. 2015 Social communication features in children following moderate to severe acquired brain injury: A cross-sectional pilot study. Inadequate sample size 

Broglio et al. 2011 Post-concussion cognitive declines and symptomatology are not related to concussion biomechanics in high school football players. Inadequate sample size 

Brooks et al. 1979 Cognitive recovery during the first year after severe blunt head injury. Inadequate sample size 

Brosseau-Lachaine 

et al. 
2008 Mild traumatic brain injury induces prolonged visual processing deficits in children. Inadequate sample size 

Buckley et al. 2016 Acute Cognitive and Physical Rest May Not Improve Concussion Recovery Time. Inadequate sample size 

Byerley et al. 2013 
Clinical utility of the Behavior Rating Inventory of Executive Function-Self-Report (BRIEF-SR) in adolescents with traumatic brain 

injury. 
Inadequate sample size 

Caeyenberghs et al. 2010 
Brain-behavior relationships in young traumatic brain injury patients: fractional anisotropy measures are highly correlated with dynamic 

visuomotor tracking performance. 
Inadequate sample size 

Caeyenberghs et al. 2009 
Static and dynamic visuomotor task performance in children with acquired brain injury: predictive control deficits under increased 

temporal pressure. 
Inadequate sample size 

Campbell et al. 1995 Speaking rate, articulatory speed, and linguistic processing in children and adolescents with severe traumatic brain injury. Inadequate sample size 

Carlesimo et al. 1997 Forgetting from long-term memory in severe closed-head injury patients: effect of retrieval conditions and semantic organization. Inadequate sample size 

Carlesimo et al. 2003 Memory for the perceptual and semantic attributes of information in pure amnesic and severe closed-head injured patients. Inadequate sample size 

Carlesimo et al. 2004 Prospective and retrospective components in the memory for actions to be performed in patients with severe closed-head injury. Inadequate sample size 

Catale et al. 2011 Exploration of perceptual and motor inhibition in children with traumatic brain injury. Inadequate sample size 

Catale et al. 2009 
Attentional and executive functioning following mild traumatic brain injury in children using the Test for Attentional Performance 

(TAP) battery. 
Inadequate sample size 

Catroppa et al. 2007 Children's attentional skills 5 years post-TBI. Inadequate sample size 

Catroppa et al. 2008 Using magnetic resonance imaging to predict new learning outcome at 5 years after childhood traumatic brain injury. Inadequate sample size 
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First author   Year   Title  Reason for Exclusion  

Catroppa et al. 2011 Attentional skills 10 years post-paediatric traumatic brain injury (TBI). Inadequate sample size 

Chapman et al. 1992 Narrative discourse after closed head injury in children and adolescents. Inadequate sample size 

Chapman et al. 1998 Discourse after closed head injury in young children. Inadequate sample size 

Chapman et al. 2001 Longitudinal outcome of verbal discourse in children with traumatic brain injury: three-year follow-up. Inadequate sample size 

Chapman et al. 2006 Impaired discourse gist and working memory in children after brain injury. Inadequate sample size 

Chapman et al. 2004 Discourse macrolevel processing after severe pediatric traumatic brain injury. Inadequate sample size 

Chendrasekhar et al. 2019 Persistent symptoms in mild pediatric traumatic brain injury Inadequate sample size 

Chevignard et al. 2010 Development and evaluation of an ecological task to assess executive functioning post childhood TBI: The children's cooking task Inadequate sample size 

Chevignard et al. 2009 Assessment of executive functioning in children after TBI with a naturalistic open-ended task: a pilot study. Inadequate sample size 

Chuah et al. 2004 
The long-term effects of mild head injury on short-term memory for visual form, spatial location, and their conjunction in well-

functioning university students. 
Inadequate sample size 

Clarke et al. 2012 
Long-term cognitive complaint and post-concussive symptoms following mild traumatic brain injury: the role of cognitive and affective 

factors. 
Inadequate sample size 

Coetzer et al. 2001 Executive function in traumatic brain injury and obsessive-compulsive disorder: an overlap?. Inadequate sample size 

Corbin-Berrigan et 

al. 
2018 

Three-dimensional multiple object tracking in the pediatric population: the NeuroTracker and its promising role in the management of 

mild traumatic brain injury. 
Inadequate sample size 

Crowe et al. 2016 Cognitive and physical symptoms of concussive injury in children: a detailed longitudinal recovery study. Inadequate sample size 

Crowe et al. 2014 Verbal ability and language outcome following traumatic brain injury in early childhood. Inadequate sample size 

Crowe et al. 2012 Intellectual, behavioral, and social outcomes of accidental traumatic brain injury in early childhood. Inadequate sample size 

Crowe et al. 2013 Executive function outcomes of children with traumatic brain injury sustained before three years. Inadequate sample size 

Dennis et al. 2001 Comparison of literal, inferential, and intentional text comprehension in children with mild or severe closed head injury. Inadequate sample size 

Dennis et al. 2013 Cognitive, affective, and conative theory of mind (ToM) in children with traumatic brain injury. Inadequate sample size 

Dennis et al. 2012 Theory of mind in children with traumatic brain injury. Inadequate sample size 

D'Hondt et al. 2017 Electrophysiological correlates of emotional face processing after mild traumatic brain injury in preschool children. Inadequate sample size 

Dollman et al.. 2017 Academic and behavioral outcomes in school-age South African children following severe traumatic brain injury Inadequate sample size 

Donders et al. 1993 Memory functioning after traumatic brain injury in children. Inadequate sample size 

Donders et al. 2007 Utility of California Verbal Learning Test, Second Edition, recall discriminability indices in the evaluation of traumatic brain injury. Inadequate sample size 

Douglas et al.. 2010 
Using the La Trobe Communication Questionnaire to measure perceived social communication ability in adolescents with traumatic 

brain injury 
Inadequate sample size 
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First author   Year   Title  Reason for Exclusion  

Echemendia et al. 2001 Neuropsychological test performance prior to and following sports-related mild traumatic brain injury. Inadequate sample size 

Emanuelson et al. 1998 Late outcome after severe traumatic brain injury in children and adolescents. Inadequate sample size 

Erickson et al. 2010 Health-related quality of life in children with moderate-to-severe traumatic brain injury Inadequate sample size 

Ewing-Cobbs et al. 1998 Children's narratives following traumatic brain injury: linguistic structure, cohesion, and thematic recall. Inadequate sample size 

Ewing-Cobbs et al. 1998 Neuroimaging, physical, and developmental findings after inflicted and noninflicted traumatic brain injury in young children. Inadequate sample size 

Ewing-Cobbs et al. 1989 Intellectual, motor, and language sequelae following closed head injury in infants and preschoolers. Inadequate sample size 

Ewing-Cobbs et al. 1999 Inflicted traumatic brain injury: relationship of developmental outcome to severity of injury. Inadequate sample size 

Ewing-Cobbs et al. 2013 
Social interaction in young children with inflicted and accidental traumatic brain injury: relations with family resources and social 

outcomes. 
Inadequate sample size 

Faber et al. 2016 
Ten-year outcome of early childhood traumatic brain injury: Diffusion tensor imaging of the ventral striatum in relation to executive 

functioning. 
Inadequate sample size 

Fait et al. 2013 Altered integrated locomotor and cognitive function in elite athletes 30 days postconcussion: a preliminary study. Inadequate sample size 

Fenwick et al. 1999 Impairments of attention following childhood traumatic brain injury. Inadequate sample size 

Fong et al. 2009 Measuring processing speed after traumatic brain injury in the outpatient clinic. Inadequate sample size 

Fuld et al. 1977 Recovery of intellectual ability after closed head-injury. Inadequate sample size 

Gaidolfi et al. 1980 Closed head injuries of school-age children: neuropsychological sequelae in early adulthood. Inadequate sample size 

Gale et al. 2010 Deep white matter volume loss and social reintegration after traumatic brain injury in children Inadequate sample size 

Geffen et al. 1994 Auditory verbal learning test components as measures of the severity of closed-head injury. Inadequate sample size 

Geurten et al. 2016 Studying self-awareness in children: validation of the Questionnaire of Executive Functioning (QEF). Inadequate sample size 

Geurten et al. 2017 Metamemory following childhood brain injury: A consequence of executive impairment. Inadequate sample size 

Goldstrohm et al. 2005 Preschool children with mild to moderate traumatic brain injury: an exploration of immediate and post-acute morbidity. Inadequate sample size 

Gracey et al. 2014 
Age at injury, emotional problems and executive functioning in understanding disrupted social relationships following childhood 

acquired brain injury 
Inadequate sample size 

Green et al. 2012 Agreement between parentadolescent ratings on psychosocial outcome and qualityoflife following childhood traumatic brain injury Inadequate sample size 

Green et al. 2018 Changes in working memory performance in youth following concussion. Inadequate sample size 

Gutentag et al. 1998 Performance of children with traumatic brain injury on the Cognitive Assessment System. Inadequate sample size 

Hallett et al. 1997 Linguistic competence in paediatric closed head injury. Inadequate sample size 

Hanten et al. 2000 Metacognition following pediatric traumatic brain injury: a preliminary study. Inadequate sample size 
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First author   Year   Title  Reason for Exclusion  

Hanten et al. 2004 Verbal selective learning after traumatic brain injury in children. Inadequate sample size 

Hanten et al. 2011 Effects of traumatic brain injury on a virtual reality social problem solving task and relations to cortical thickness in adolescence. Inadequate sample size 

Hanten et al. 2006 Decision-making after traumatic brain injury in children: a preliminary study. Inadequate sample size 

Hanten et al. 2008 Correlates of social problem solving during the first year after traumatic brain injury in children. Inadequate sample size 

Hanten et al. 2002 Selective learning in children after traumatic brain injury: a preliminary study. Inadequate sample size 

Harris et al. 1996 Verbal rehearsal and memory in children with closed head injury: a quantitative and qualitative analysis. Inadequate sample size 

Havet-Thomassin et 

al. 
2006 What about theory of mind after severe brain injury?. Inadequate sample size 

Hawley et al. 2004 Behaviour and school performance after brain injury. Inadequate sample size 

Hay et al. 2005 Discourse formulation in children with closed head injury. Inadequate sample size 

Heled et al. 2012 
The Delis-Kaplan Executive Function System Sorting Test as an evaluative tool for executive functions after severe traumatic brain 

injury: a comparative study. 
Inadequate sample size 

Hinton-Bayre et al. 1997 Mild head injury and speed of information processing: a prospective study of professional rugby league players. Inadequate sample size 

Hofman et al. 2001 MR imaging, single-photon emission CT, and neurocognitive performance after mild traumatic brain injury. Inadequate sample size 

Howell et al. 2013 Effects of concussion on attention and executive function in adolescents. Inadequate sample size 

Howell et al. 2015 Return to activity after concussion affects dual-task gait balance control recovery. Inadequate sample size 

Howell et al. 2014 The effect of cognitive task complexity on gait stability in adolescents following concussion. Inadequate sample size 

Hunter et al. 2005 Late proton MR spectroscopy in children after traumatic brain injury: correlation with cognitive outcomes. Inadequate sample size 

Hutchison et al. 2011 The influence of musculoskeletal injury on cognition: implications for concussion research. Inadequate sample size 

Incoccia et al. 2004 Reaction and movement times in individuals with chronic traumatic brain injury with good motor recovery. Inadequate sample size 

Wade et al. 2016 Social Environmental Moderators of Long-term Functional Outcomes of Early Childhood Brain Injury Inadequate sample size 

Iverson et al. 2004 Cumulative effects of concussion in amateur athletes. Inadequate sample size 

Johnson et al. 2015 White matter and reading deficits after pediatric traumatic brain injury: A diffusion tensor imaging study. Inadequate sample size 

Jonsson et al. 2013 Individual profiles of predictors and their relations to 10 years outcome after childhood traumatic brain injury. Inadequate sample size 

Jordan et al. 1996 Language performance of severely closed head injured children. Inadequate sample size 

Jordan et al. 1992 Language abilities of mildly closed head injured (CHI) children 10 years post-injury Inadequate sample size 

Jordan et al. 1996 High-level linguistic disturbances subsequent to childhood closed head injury. Inadequate sample size 
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First author   Year   Title  Reason for Exclusion  

Jordan et al. 1994 Severe closed-head injury in childhood: linguistic outcomes into adulthood. Inadequate sample size 

Jordan et al. 1990 Linguistic status following closed head injury in children: a follow-up study. Inadequate sample size 

Jordan et al. 1990 Performance of closed head-injured children on a naming task. Inadequate sample size 

Jordan, et al. 1988 Long-term speech and language disorders subsequent to closed head injury in children. Inadequate sample size 

Kaldoja et al. 2015 
Neuropsychological benefits of computer-assisted cognitive rehabilitation (using FORAMENRehab program) in children with mild 

traumatic brain injury or partial epilepsy: A pilot study. 
Inadequate sample size 

Kaplan et al. 1990 Differential reading recovery in patients with severe to moderate closed head injury. Inadequate sample size 

Karlsen et al. 2016 Early neuropsychological findings in mild traumatic brain injury: a prospective cohort study Inadequate sample size 

Karunanayaka et al. 2007 
Neural substrate differences in language networks and associated language-related behavioral impairments in children with TBI: a 

preliminary fMRI investigation. 
Inadequate sample size 

Kaufmann et al. 1993 Attentional disturbance after pediatric closed head injury. Inadequate sample size 

Keightley et al. 2014 A functional magnetic resonance imaging study of working memory in youth after sports-related concussion: is it still working?. Inadequate sample size 

Kelly et al. 1999 Specific attention and executive function deficits in the long-term outcome of severe closed head injury. Inadequate sample size 

Kerr, et al. 1995 Dysnomia following traumatic brain injury: an information-processing approach to assessment. Inadequate sample size 

Kinsella et al. 1997 Predictors and indicators of academic outcome in children 2 years following traumatic brain injury. Inadequate sample size 

Kizony et al. 2014 Comparing memory and meta-memory abilities between children with acquired brain injury and healthy peers. Inadequate sample size 

Konigs et al. 2018 Relevance of neuroimaging for neurocognitive and behavioral outcome after pediatric traumatic brain injury. Inadequate sample size 

Krawczyk et al. 2010 Deficits in analogical reasoning in adolescents with traumatic brain injury Inadequate sample size 

Krivitzky et al. 2011 Functional magnetic resonance imaging of working memory and response inhibition in children with mild traumatic brain injury. Inadequate sample size 

Lah et al. 2018 Imagining the future in children with severe traumatic brain injury Inadequate sample size 

Lah et al. 2017 Accelerated Long-Term Forgetting Is Not Epilepsy Specific: Evidence from Childhood Traumatic Brain Injury. Inadequate sample size 

Lah et al. 2011 
Implicit and explicit memory outcome in children who have sustained severe traumatic brain injury: impact of age at injury (preliminary 

findings). 
Inadequate sample size 

Lah et al. 2019 Selective, age-related autobiographical memory deficits in children with severe traumatic brain injury. Inadequate sample size 

Landry et al. 2004 Social competence in young children with inflicted traumatic brain injury. Inadequate sample size 

Lawton et al. 2019 
Dynamic cognitive remediation for a Traumatic Brain Injury (TBI) significantly improves attention, working memory, processing speed, 

and reading fluency. 
Inadequate sample size 

Lax et al. 2015 Developmental and gender influences on executive function following concussion in youth hockey players. Inadequate sample size 

Lehnung et al. 2001 Children's spatial behavior is differentially affected after traumatic brain injury. Inadequate sample size 
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First author   Year   Title  Reason for Exclusion  

Lehnung et al. 2003 Recovery of spatial memory and persistence of spatial orientation deficits after traumatic brain injury during childhood. Inadequate sample size 

Levan et al. 2015 
Right frontal pole cortical thickness and social competence in children with chronic traumatic brain injury: cognitive proficiency as a 

mediator 
Inadequate sample size 

Levan et al. 2016 Right frontal pole cortical thickness and executive functioning in children with traumatic brain injury: the impact on social problems. Inadequate sample size 

Levin et al. 1989 Magnetic resonance imaging after closed head injury in children. Inadequate sample size 

Levin et al. 2004 Selective impairment of inhibition after TBI in children. Inadequate sample size 

Lipszyc et al. 2014 Frontal white matter damage impairs response inhibition in children following traumatic brain injury. Inadequate sample size 

Loher et al. 2014 Executive functions after pediatric mild traumatic brain injury: a prospective short-term longitudinal study. Inadequate sample size 

Lovell et al. 2003 Recovery from mild concussion in high school athletes Inadequate sample size 

Mackies et al. 2014 Tertiary paediatric major trauma centre cohort experience of neurocognitive symptoms post head injury Inadequate sample size 

Makdissi et al. 2001 Computerised cognitive assessment of concussed Australian Rules footballers. Inadequate sample size 

Malia et al. 1993 Insight and progress in rehabilitation after brain injury Inadequate sample size 

Marsh et al. 2005 Skull fracture during infancy: a five-year follow-up. Inadequate sample size 

Maruishi et al. 2007 
Compensatory cortical activation during performance of an attention task by patients with diffuse axonal injury: a functional magnetic 

resonance imaging study. 
Inadequate sample size 

Mathias et al. 1999 Emotional and cognitive sequelae to mild traumatic brain injury. Inadequate sample size 

Max et al. 1998 Child and adolescent traumatic brain injury: correlates of injury severity. Inadequate sample size 

McAvinue et al. 2005 Impaired sustained attention and error awareness in traumatic brain injury: implications for insight. Inadequate sample size 

McCauley et al. 2004 Prospective memory in pediatric traumatic brain injury: a preliminary study. Inadequate sample size 

McCauley et al. 2009 Incentive effects on event-based prospective memory performance in children and adolescents with traumatic brain injury. Inadequate sample size 

McDonald et al. 1994 Comparison of indices of traumatic brain injury severity as predictors of neurobehavioral outcome in children. Inadequate sample size 

McDonald et al. 2013 Assessing social cognition and pragmatic language in adolescents with traumatic brain injuries. Inadequate sample size 

McLellan et al. 2013 Sensitivity to emotion, empathy and theory of mind: adult performance following childhood TBI. Inadequate sample size 

McWilliams et al. 2008 Semantic memory organization during the early stage of recovery from traumatic brain injury. Inadequate sample size 

Meythaler et al. 2002 Amantadine to improve neurorecovery in traumatic brain injury-associated diffuse axonal injury: a pilot double-blind randomized trial Inadequate sample size 

Millis et al. 1993 Use of the Recognition Memory Test in traumatic brain injury: preliminary findings. Inadequate sample size 

Moore et al. 2004 Validity of the Children's Category Test-Level 1 after pediatric traumatic brain injury. Inadequate sample size 
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Moore et al. 2016 The persistent influence of concussion on attention, executive control and neuroelectric function in preadolescent children. Inadequate sample size 

Moore et al. 2015 The persistent influence of pediatric concussion on attention and cognitive control during flanker performance. Inadequate sample size 

Moran et al. 2005 Inference comprehension of adolescents with traumatic brain injury: a working memory hypothesis. Inadequate sample size 

Moran et al. 2004 Language and memory profiles of adolescents with traumatic brain injury. Inadequate sample size 

Moran et al. 2006 Working memory and proverb comprehension in adolescents with traumatic brain injury: a preliminary investigation. Inadequate sample size 

Morgan et al. 2004 Clinical progression and outcome of dysphagia following paediatric traumatic brain injury: a prospective study. Inadequate sample size 

Morse et al. 1999 Early effects of traumatic brain injury on young children's language performance: a preliminary linguistic analysis. Inadequate sample size 

Munce et al. 2014 Effects of youth football on selected clinical measures of neurologic function: a pilot study. Inadequate sample size 

Munia et al. 2016 Preliminary results of residual deficits observed in athletes with concussion history: combined EEG and cognitive study. Inadequate sample size 

Munivenkatappa et 

al. 
2014 EEG Neurofeedback therapy: Can it attenuate brain changes in TBI?. Inadequate sample size 

Munte et al. 1994 Brain potentials reveal deficits of language processing after closed head injury. Inadequate sample size 

Murray et al. 1992 Attentional deficits in head-injured children: an information processing analysis. Inadequate sample size 

Muscara et al. 2008 The impact of injury severity on executive function 7-10 years following pediatric traumatic brain injury. Inadequate sample size 

Muscara et al. 2009 The impact of injury severity on long-term social outcome following paediatric traumatic brain injury Inadequate sample size 

Nadebaum et al. 2007 Executive function outcomes following traumatic brain injury in young children: a five year follow-up. Inadequate sample size 

NCT00462228 2007 Effect of Namenda on Short Term Memory and Attention in Patients With Mild to Moderate Traumatic Brain Injury Inadequate sample size 

Nelson et al. 2002 Long-term outcome of learning and memory in children following severe closed head injury. Inadequate sample size 

Newsome et al. 2016 Functional connectivity is altered in concussed adolescent athletes despite medical clearance to return to play: A preliminary report Inadequate sample size 

Newsome et al. 2007 Brain activation during working memory after traumatic brain injury in children. Inadequate sample size 

Newsome et al. 2008 Effects of traumatic brain injury on working memory-related brain activation in adolescents. Inadequate sample size 

Nolin et al. 2000 Attention and speed of information processing disorders following mild traumatic brain injury in children Inadequate sample size 

Nolin et al. 2012 Virtual reality as a screening tool for sports concussion in adolescents. Inadequate sample size 

Nybo et al. 2005 Middle age cognition and vocational outcome of childhood brain injury. Inadequate sample size 

O'Flaherty et al. 2000 The Westmead Pediatric TBI Multidisciplinary Outcome study: use of functional outcomes data to determine resource prioritization. Inadequate sample size 

Ong et al. 1998 Outcome of closed head injury in Malaysian children: neurocognitive and behavioural sequelae. Inadequate sample size 
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Ozbudak-Demir et 

al. 
1999 Postacute predictors of functional and cognitive progress in traumatic brain injury: somatosensory evoked potentials. Inadequate sample size 

Parry et al. 2004 An investigation of neuronal integrity in severe paediatric traumatic brain injury. Inadequate sample size 

Pastore et al. 2011 Efficacy of cognitive behavioural therapy for children and adolescents with traumatic brain injury Inadequate sample size 

Pettersen et al. 1991 Sensitivity to emotional cues and social behavior in children and adolescents after head injury. Inadequate sample size 

Phillipou et al. 2014 Changes in saccadic eye movement and memory function after mild closed head injury in children. Inadequate sample size 

Phillips et al. 2018 Time-based prospective memory in children and adolescents with traumatic brain injury: Impact of working memory demands Inadequate sample size 

Plourde et al. 2018 Predictors of long-term psychosocial functioning and health-related quality of life in children and adolescents with prior concussions. Inadequate sample size 

Power et al. 2007 Do lesion site and severity predict deficits in attentional control after preschool traumatic brain injury (TBI)?. Inadequate sample size 

Prasad et al. 1999 Crush head injuries in infants and young children: Neurologic and neuropsychologic sequelae. Inadequate sample size 

Proctor et al. 2000 Executive function and verbal working memory in adolescents with closed head injury (CHI). Inadequate sample size 

Quemada et al. 2003 Outcome of memory rehabilitation in traumatic brain injury assessed by neuropsychological tests and questionnaires. Inadequate sample size 

Rackley et al. 2012 Generalizability of WISC-IV index and subtest score profiles in children with traumatic brain injury. Inadequate sample size 

Randolph et al. 1988 EEG and cognitive performance following closed head injury. Inadequate sample size 

Reddy et al. 2013 Efficacy of amantadine treatment on symptoms and neurocognitive performance among adolescents following sports-related concussion. Inadequate sample size 

Rios et al. 2004 Attentional control and slowness of information processing after severe traumatic brain injury. Inadequate sample size 

Ríos-Lago  et al. 2008 Tensor diffusion by MRI and speed processing of the white matter after brain injuries Inadequate sample size 

Robinson-Boone et 

al. 
1999 Attention in adolescents following brain injury Inadequate sample size 

Roman et al. 1998 Impact of pediatric traumatic brain injury on components of verbal memory. Inadequate sample size 

Roman et al. 1995 The impact of pediatric traumatic brain injury on components of verbal memory. Inadequate sample size 

Rosema et al. 2014 Agreement on and predictors of long-term psychosocial development 16 years post-childhood traumatic brain injury Inadequate sample size 

Ross. et al. 2011 Friendship, loneliness and psychosocial functioning in children with traumatic brain injury Inadequate sample size 

Ryan et al. 2018 
White matter microstructure predicts longitudinal social cognitive outcomes after paediatric traumatic brain injury: a diffusion tensor 

imaging study. 
Inadequate sample size 

Ryan et al. 2014 
Predictors of very-long-term sociocognitive function after pediatric traumatic brain injury: Evidence for the vulnerability of the 

immature "social Brain" 
Inadequate sample size 

Sainson et al. 2014 
Communication disorders and executive function impairment after severe traumatic brain injury: an exploratory study using the GALI (a 

grid for linguistic analysis of free conversational interchange). 
Inadequate sample size 

Salorio  et al. 2005 Neuroanatomic correlates of CVLT-C performance following pediatric traumatic brain injury. Inadequate sample size 
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Saluja et al. 2015 Navigational memory functional magnetic resonance imaging: a test for concussion in children. Inadequate sample size 

Saxton. et al. 2013 Social behaviour following severe traumatic brain injury: Contribution of emotion perception deficits Inadequate sample size 

Scherwath et al. 2011 
Identifying children and adolescents with cognitive dysfunction following mild traumatic brain injury--preliminary findings on 

abbreviated neuropsychological testing. 
Inadequate sample size 

Schmidt et al. 2014 A history of low birth weight alters recovery following a future head injury: a case series. Inadequate sample size 

Schmitter-

Edgecombe et al. 
2006 Costs of a predictable switch between simple cognitive tasks following severe closed-head injury. Inadequate sample size 

Schottke et al. 1991 Slowing of visual reaction time in closed head injury patients: Experimental and clinical results using the Hick-paradigm Inadequate sample size 

Schrieff-Elson et al. 2015 Low brain oxygenation and differences in neuropsychological outcomes following severe pediatric TBI. Inadequate sample size 

Seguin et al. 2017 
Ready! Set? Let's Train!: feasibility of an intensive attention training program and its beneficial effect after childhood traumatic brain 

injury 
Inadequate sample size 

Seguin et al. 2018 
Ready! Set? Let's Train!: Feasibility of an intensive attention training program and its beneficial effect after childhood traumatic brain 

injury. 
Inadequate sample size 

Serino et al. 2006 Central executive system impairment in traumatic brain injury. Inadequate sample size 

Serra-Grabulosa et 

al. 
2005 Cerebral correlates of declarative memory dysfunctions in early traumatic brain injury. Inadequate sample size 

Sherer et al. 1992 Differential sensitivity of the WMS to the effects of IQ and brain damage Inadequate sample size 

Sherer et al. 1994 Relative sensitivity of the WAIS-R subtests and selected HRNB measures to the effects of brain damage Inadequate sample size 

Shum et al. 1996 Performance on verbal implicit and explicit memory tasks following traumatic brain injury Inadequate sample size 

Shum et al. 2000 Effects of severe traumatic brain injury on visual memory. Inadequate sample size 

Shum et al. 1994 Effects of closed-head injury on attentional processes: generality of Sternberg's additive factor method. Inadequate sample size 

Shum et al. 1999 Implicit and explicit memory in children with traumatic brain injury. Inadequate sample size 

Sim et al. 2008 Prolonged recovery of memory functioning after mild traumatic brain injury in adolescent athletes. Inadequate sample size 

Slater et al. 1988 Adolescents with closed head injuries. A report of initial cognitive deficits. Inadequate sample size 

Snodgrass et al. 2006 Theory of mind in children with traumatic brain injury. Inadequate sample size 

Sohlberg et al. 2015 An Exploratory Study of Reading Comprehension in College Students After Acquired Brain Injury. Inadequate sample size 

Soo et al. 2014 

Psychosocial adjustment following acquired brain injury in childhood and adolescence : Executive , behavioural and emotional 

contributions Psychosocial adjustment following acquired brain injury in childhood and adolescence : Executive , behavioural and 

emotional contributions 

Inadequate sample size 

Spence et al. 1993 First impressions count: a controlled investigation of social skill following closed head injury. Inadequate sample size 

Spitz et al. 2013 Regional cortical volume and cognitive functioning following traumatic brain injury. Inadequate sample size 
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Sroufe et al. 2010 Postconcussive symptoms and neurocognitive function after mild traumatic brain injury in children. Inadequate sample size 

Stephens et al. 2017 Response Inhibition Deficits and Altered Motor Network Connectivity in the Chronic Phase of Pediatric Traumatic Brain Injury. Inadequate sample size 

Stipanicic et al. 2009 How does Shaken Baby Syndrome differ from the other forms of child abuse in terms of executive function? Inadequate sample size 

Stipanicic et al. 2008 Comparative study of the cognitive sequelae of school-aged victims of Shaken Baby Syndrome. Inadequate sample size 

Strazzer et al. 2015 
Altered Recruitment of the Attention Network Is Associated with Disability and Cognitive Impairment in Pediatric Patients with 

Acquired Brain Injury. 
Inadequate sample size 

Stronach et al. 2008 Theory of mind and use of cognitive state terms by adolescents with traumatic brain injury Inadequate sample size 

Sugishita  et al. 1992 Long-term effects of early unilateral brain lesions upon intelligence and language skills Inadequate sample size 

Talavage et al. 2014 Functionally-detected cognitive impairment in high school football players without clinically-diagnosed concussion. Inadequate sample size 

Talvik et al. 2007 Outcome of infants with inflicted traumatic brain injury (shaken baby syndrome) in Estonia. Inadequate sample size 

Tavano et al. 2014 
Cognitive recovery after severe traumatic brain injury in children/adolescents and adults: similar positive outcome but different 

underlying pathways?. 
Inadequate sample size 

Tlustos et al. 2011 
Neural correlates of interference control in adolescents with traumatic brain injury: functional magnetic resonance imaging study of the 

counting stroop task. 
Inadequate sample size 

Tlustos et al. 2015 Neural substrates of inhibitory and emotional processing in adolescents with traumatic brain injury. Inadequate sample size 

Tonks et al. 2011 
Cognitive correlates of psychosocial outcome following traumatic brain injury in early childhood: comparisons between groups of 

children aged under and over 10 years of age. 
Inadequate sample size 

Tonks et al. 2011 
Resilience and the mediating effects of executive dysfunction after childhood brain injury: A comparison between children aged 9-15 

years with brain injury and non-injured controls. 
Inadequate sample size 

Tonks et al. 2009 
Visual-spatial functioning as an early indicator of socioemotional difficulties Visual-spatial functioning as an early indicator of 

socioemotional difficulties 
Inadequate sample size 

Tonks et al. 2009 Visual-spatial functioning as an early indicator of socioemotional difficulties. Inadequate sample size 

Toomela et al. 1999 Paradoxical facilitation of a free recall of nonwords in persons with traumatic brain injury. Inadequate sample size 

Tousignant et al. 2018 Impact of traumatic brain injury on social cognition in adolescents and contribution of other higher order cognitive functions. Inadequate sample size 

Tramontana et al. 2014 Traumatic brain injury-related attention deficits: treatment outcomes with lisdexamfetamine dimesylate (Vyvanse). Inadequate sample size 

Treble-Barna et al. 2016 Cognitive Intervention for Attention and Executive Function Impairments in Children With Traumatic Brain Injury: A Pilot Study. Inadequate sample size 

Tsushima et al. 2013 Neurocognitive functioning and symptom reporting of high school athletes following a single concussion. Inadequate sample size 

Turkstra et al. 1996 Assessment of pragmatic communication skills in adolescents after traumatic brain injury. Inadequate sample size 

Turkstra et al. 2008 Measuring social cognition in adolescents: implications for students with TBI returning to school. Inadequate sample size 

Turkstra et al. 2004 Theory of Mind and social beliefs in adolescents with traumatic brain injury. Inadequate sample size 
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Vakil et al. 2004 Characterization of memory impairment following closed-head injury in children using the Rey Auditory Verbal Learning Test (AVLT). Inadequate sample size 

Van Beek et al. 2015 Arithmetic difficulties in children with mild traumatic brain injury at the subacute stage of recovery. Inadequate sample size 

Van Beek et al. 2015 Mathematical Difficulties and White Matter Abnormalities in Subacute Pediatric Mild Traumatic Brain Injury. Inadequate sample size 

Van Beek et al. 2015 Longitudinal changes in mathematical abilities and white matter following paediatric mild traumatic brain injury. Inadequate sample size 

van Heugten et al. 2006 Long-term neuropsychological performance in a cohort of children and adolescents after severe paediatric traumatic brain injury. Inadequate sample size 

Van Leer et al. 1999 The effect of elicitation task on discourse coherence and cohesion in adolescents with brain injury. Inadequate sample size 

Vassel-Hitier et al. 2019 Language, intellectual and educational outcomes after moderate-to-severe traumatic brain injury sustained before the age of 18 months. Inadequate sample size 

Vaughan et al. 2017 
The validity of the Brain Injury Cognitive Screen (BICS) as a neuropsychological screening assessment for traumatic and non-traumatic 

brain injury. 
Inadequate sample size 

Verger et al. 2000 Age effects on long-term neuropsychological outcome in paediatric traumatic brain injury. Inadequate sample size 

Verhelst et al. 2018 Impaired rich club and increased local connectivity in children with traumatic brain injury: Local support for the rich?. Inadequate sample size 

Virji-Babul et al. 2014 Changes in functional brain networks following sports-related concussion in adolescents. Inadequate sample size 

Volpe et al. 2017 
Neuropsychological outcome of children with traumatic brain injury and its association with late magnetic resonance imaging findings: 

A cohort study. 
Inadequate sample size 

Vriezen et al. 2002 
The relationship between parental report on the BRIEF and performance-based measures of executive function in children with 

moderate to severe traumatic brain injury. 
Inadequate sample size 

Ward et al. 2007 Prospective memory and pediatric traumatic brain injury: effects of cognitive demand. Inadequate sample size 

Ward et al. 2002 Pediatric traumatic brain injury and procedural memory. Inadequate sample size 

Warschausky et al. 1996 Attentional performance of children with traumatic brain injury: A quantitative and qualitative analysis of digit span Inadequate sample size 

Warschausky et al. 1997 Social problem-solving skills of children with traumatic brain injury. Inadequate sample size 

Wassenberg et al. 2004 
Sustained attention in children and adolescents after traumatic brain injury: relation to severity of injury, adaptive functioning, ADHD 

and social background. 
Inadequate sample size 

Watt et al. 2006 Protein S-100 and neuropsychological functioning following severe traumatic brain injury. Inadequate sample size 

Westfall et al. 2015 Increased brain activation during working memory processing after pediatric mild traumatic brain injury (mTBI). Inadequate sample size 

Wilde et al. 2011 Brain imaging correlates of verbal working memory in children following traumatic brain injury. Inadequate sample size 

Wilkinson et al. 2017 Brain biomarkers and pre-injury cognition are associated with long-term cognitive outcome in children with traumatic brain injury. Inadequate sample size 

Williams et al. 1998 Recovery in pediatric brain injury: is psychostimulant medication beneficial?. Inadequate sample size 

Willison et al. 2006 Detecting simulation of attention deficits using reaction time tests. Inadequate sample size 

Wilson et al. 2000 Oral and written discourse in adolescents with closed head injury. Inadequate sample size 
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Wilson et al. 2002 Written discourse of adolescents with closed head injury. Inadequate sample size 

Wingeier et al. 2011 Long-term sequelae after acquired pediatric hemorrhagic cerebellar lesions. Inadequate sample size 

Wolfe et al. 2015 Self-awareness of peer-rated social attributes in children with traumatic brain injury. Inadequate sample size 

Wozniak et al. 2007 Neurocognitive and neuroimaging correlates of pediatric traumatic brain injury: a diffusion tensor imaging (DTI) study. Inadequate sample size 

Wright et al. 2011 The impact of verbal memory encoding and consolidation deficits during recovery from moderate-to-severe traumatic brain injury. Inadequate sample size 

Wu et al. 2010 Longitudinal changes in the corpus callosum following pediatric traumatic brain injury. Inadequate sample size 

Wu et al. 2010 
Evaluating the relationship between memory functioning and cingulum bundles in acute mild traumatic brain injury using diffusion 

tensor imaging. 
Inadequate sample size 

Yeates et al. 2005 Implicit and explicit memory in children with congenital and acquired brain disorder. Inadequate sample size 

Yeates et al. 2013 Peer Relationships of Children with Traumatic Brain Injury Inadequate sample size 

Zavadenko et al. 2009 Sequelae of closed craniocerebral trauma and the efficacy of piracetam in its treatment in adolescents. Inadequate sample size 

Zetterqvist. et al. 2010 Linguistic difficulties in children and adolescents after acquired brain injury: A retrospective study Inadequate sample size 

Andruszkow et al. 2013 
Subjective impact of traumatic brain injury on long-term outcome at a minimum of 10 years after trauma- first results of a survey on 368 

patients from a single academic trauma center in Germany 
No age appropriate information 

Ashton et al. 2005 Rey Complex Figure Test performance after traumatic brain injury. No age appropriate information 

Asken et al. 2017 Baseline Neurocognitive Performance and Clearance for Athletes to Return to Contact. No age appropriate information 

Atchison et al. 2004 Relationship between neuropsychological test performance and productivity at 1-year following traumatic brain injury. No age appropriate information 

Azouvi et al. 2016 Disability and health-related quality-of-life 4 years after a severe traumatic brain injury: A structural equation modelling analysis. No age appropriate information 

Bangirana et al. 2019 Patterns of traumatic brain injury and six-month neuropsychological outcomes in Uganda. No age appropriate information 

Banos et al. 2010 
Impact of early administration of sertraline on cognitive and behavioral recovery in the first year after moderate to severe traumatic 

brain injury. 
No age appropriate information 

Barker-Collo et al. 2015 
Neuropsychological outcome and its correlates in the first year after adult mild traumatic brain injury: A population-based New Zealand 

study. 
No age appropriate information 

Barry et al. 2015 Remembering your past: The effects of concussion on autobiographical memory recall. No age appropriate information 

Bauman et al. 2010 
Utilization of the comprehensive trail making test as a measure of executive functioning in children and adolescents with traumatic brain 

injuries. 
No age appropriate information 

Beauchamp et al. 2018 Predictors of neuropsychological outcome after pediatric concussion No age appropriate information 

Benedict et al. 2015 Gender and age predict outcomes of cognitive, balance and vision testing in a multidisciplinary concussion center. No age appropriate information 

Bennett et al. 2005 Measuring executive dysfunction in an acute rehabilitation setting: using the dysexecutive questionnaire (DEX). No age appropriate information 

Ben-Yishay et al. 1981 Rehabilitation of cognitive and perceptual defects in people with traumatic brain damage. No age appropriate information 
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Bercaw et al. 2011 
Changes in neuropsychological performance after traumatic brain injury from inpatient rehabilitation to 1-year follow-up in predicting 

2-year functional outcomes. 
No age appropriate information 

Bialunska et al. 2017 The auditory comprehension changes over time after sport-related concussion can indicate multisensory processing dysfunctions. No age appropriate information 

Biederman et al. 2015 Mild Traumatic Brain Injury and Attention-Deficit Hyperactivity Disorder in Young Student Athletes. No age appropriate information 

Bittner et al. 2007 
The relationship between working memory, processing speed, verbal comprehension and FAS performance following traumatic brain 

injury. 
No age appropriate information 

Bittner et al. 2006 The relationship between naming difficulty and FAS performance following traumatic brain injury. No age appropriate information 

Black et al. 2017 
The Epidemiology of Concussions: Number and Nature of Concussions and Time to Recovery Among Female and Male Canadian 

Varsity Athletes 2008 to 2011. 
No age appropriate information 

Bode et al. 2000 
Measurement properties of the Galveston Orientation and Amnesia Test (GOAT) and improvement patterns during inpatient 

rehabilitation. 
No age appropriate information 

Borgaro et al. 2003 The use of the BNI screen for higher cerebral functions in assessing disorientation after traumatic brain injury. No age appropriate information 

Bottari et al. 2009 
The criterion-related validity of the IADL Profile with measures of executive functions, indices of trauma severity and 

sociodemographic characteristics. 
No age appropriate information 

Boyer et al. 1991 Outcome 1 to 3 years after severe traumatic brain injury in children and adolescents. No age appropriate information 

Brooks et al. 1980 Cognitive sequelae in relationship to early indices of severity of brain damage after severe blunt head injury. No age appropriate information 

Campbell et al. 2018 The effect of donepezil on the cognitive ability early in the course of recovery from traumatic brain injury. No age appropriate information 

Cantu et al. 2010 A retrospective clinical analysis of moderate to severe athletic concussions. No age appropriate information 

Catena et al. 2009 Spatial orientation of attention and obstacle avoidance following concussion. No age appropriate information 

Christensen et al. 2008 Recovery of cognitive function after traumatic brain injury: a multilevel modeling analysis of Canadian outcomes. No age appropriate information 

Chu et al. 2007 Measuring recovery in new learning and memory following traumatic brain injury: a mixed-effects modeling approach. No age appropriate information 

Ciaramelli et al. 2006 Central executive system impairment in traumatic brain injury. No age appropriate information 

Collins et al. 1999 Relationship between concussion and neuropsychological performance in college football players. No age appropriate information 

Collins et al. 2003 On-field predictors of neuropsychological and symptom deficit following sports-related concussion. No age appropriate information 

Colvin et al. 2009 The role of concussion history and gender in recovery from soccer-related concussion. No age appropriate information 

Cooke et al. 1995 Content memory and temporal memory for actions in survivors of traumatic brain injury. No age appropriate information 

Cools et al. 1998 Analysis of language and communication function in traumatic brain injured patients. No age appropriate information 

Cotrena et al. 2014 Impaired decision-making after traumatic brain injury: the Iowa Gambling Task. No age appropriate information 

Couillet et al. 2010 Rehabilitation of divided attention after severe traumatic brain injury: a randomised trial. No age appropriate information 

Covassin et al. 2013 Are there differences in neurocognitive function and symptoms between male and female soccer players after concussions?. No age appropriate information 
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Croall et al. 2014 White matter correlates of cognitive dysfunction after mild traumatic brain injury. No age appropriate information 

Custer et al. 2016 High Baseline Postconcussion Symptom Scores and Concussion Outcomes in Athletes. No age appropriate information 

Dawson et al. 2004 Acute predictors of real-world outcomes following traumatic brain injury: a prospective study. No age appropriate information 

de Boussard et al. 2005 S100 and cognitive impairment after mild traumatic brain injury. No age appropriate information 

de Guise et al. 2014 The Montreal Cognitive Assessment in persons with traumatic brain injury. No age appropriate information 

de Guise et al. 2011 Clock drawing and mini-mental state examination in patients with traumatic brain injury. No age appropriate information 

De Monte et al. 2006 The effects of post-traumatic amnesia on information processing following mild traumatic brain injury. No age appropriate information 

De Monte et al. 2010 Improved sensitivity of the rapid screen of mild traumatic brain injury. No age appropriate information 

DeJong et al. 2010 Cluster subtypes on the California Verbal Learning Test-Second Edition (CVLT-II) in a traumatic brain injury sample. No age appropriate information 

DeJong et al. 2009 A confirmatory factor analysis of the California Verbal Learning Test--Second Edition (CVLT-II) in a traumatic brain injury sample. No age appropriate information 

Dell'Acqua et al. 2006 A neuropsychological assessment of dual-task costs in closed-head injury patients using Cohen's effect size estimation method. No age appropriate information 

Dennis et al. 2015 White matter disruption in moderate/severe pediatric traumatic brain injury: advanced tract-based analyses. No age appropriate information 

Dowler et al. 2000 Cognitive orientation in rehabilitation and neuropsychological outcome after traumatic brain injury. No age appropriate information 

Draper et al. 2009 Long-term outcome following traumatic brain injury: a comparison of subjective reports by those injured and their relatives. No age appropriate information 

Failla et al. 2015 Posttraumatic Brain Injury Cognitive Performance Is Moderated by Variation Within ANKK1 and DRD2 Genes. No age appropriate information 

Farmer et al. 1999 Comprehensive assessment of memory functioning following traumatic brain injury in children No age appropriate information 

Ferri et al. 2004 
[Intelligence and prognosis in severe traumatic brain injury: a neuropsychological study with the Wechsler adult intelligence scale 

(WAIS-III)]. 
No age appropriate information 

Field et al. 2003 Does age play a role in recovery from sports-related concussion? A comparison of high school and collegiate athletes. No age appropriate information 

Finnanger et al. 2015 
Life after Adolescent and Adult Moderate and Severe Traumatic Brain Injury: Self-Reported Executive, Emotional, and Behavioural 

Function 2-5 Years after Injury. 
No age appropriate information 

Fisher et al. 2000 WAIS-III and WMS-III profiles of mildly to severely brain-injured patients. No age appropriate information 

Fleming et al. 1997 A 1-year longitudinal study of severe traumatic brain injury in Australia using the sickness impact profile No age appropriate information 

Foley et al. 2010 Dual task performance and post traumatic brain injury. No age appropriate information 

Fork et al. 2005 Neuropsychological sequelae of diffuse traumatic brain injury. No age appropriate information 

Formisan et al. 1991 Neuropsychological outcome after traumatic temporal lobe damage. No age appropriate information 

Fortin et al. 2003 Cognitive structure of executive deficits in frontally lesioned head trauma patients performing activities of daily living. No age appropriate information 
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Garcia-Molina et al. 2012 
Do traditional executive measures tell us anything about daily-life functioning after traumatic brain injury in Spanish-speaking 

individuals?. 
No age appropriate information 

Gautschi et al. 2013 Long-term neurological and neuropsychological outcome in patients with severe traumatic brain injury. No age appropriate information 

Geldmacher et al. 1997 Effect of stimulus number, target-to-distractor ratio, and motor speed on visual spatial search quality following traumatic brain injury. No age appropriate information 

Gjertsen  et al. 2019 How surprising: Mild TBI impacts scan path during facial affect recognition No age appropriate information 

Goold et al. 2009 Evaluation of functionality after head injury in adolescents. No age appropriate information 

Gorman et al. 2016 Does processing speed mediate the effect of pediatric traumatic brain injury on working memory?. No age appropriate information 

Gosselin et al. 2012 Evaluating the cognitive consequences of mild traumatic brain injury and concussion by using electrophysiology. No age appropriate information 

Green et al. 2008 Examining moderators of cognitive recovery trajectories after moderate to severe traumatic brain injury. No age appropriate information 

Gruen et al. 1990 Word fluency generation skills of head-injured patients in an acute trauma center. No age appropriate information 

Guskiewicz et al. 2002 No evidence of impaired neurocognitive performance in collegiate soccer players. No age appropriate information 

Hammond et al. 2004 Change and predictors of change in communication, cognition, and social function between 1 and 5 years after traumatic brain injury. No age appropriate information 

Hanten et al. 2013 Updating memory after mild traumatic brain injury and orthopedic injuries. No age appropriate information 

Haslam et al. 1994 
Post-coma disturbance and post-traumatic amnesia as nonlinear predictors of cognitive outcome following severe closed head injury: 

findings from the Westmead Head Injury Project. 
No age appropriate information 

Heilbronner  et al. 1991 Lateralized brain damage and performance on trail making A and B, digit span forward and backward, and TPT memory and location No age appropriate information 

Henry et al. 2016 Examining Recovery Trajectories After Sport-Related Concussion With a Multimodal Clinical Assessment Approach. No age appropriate information 

Hetherington et al. 1996 Reaction time and variability 5 and 10 years after traumatic brain injury No age appropriate information 

Hinchliffe et al. 1998 Cognitive-linguistic subgroups in closed-head injury. No age appropriate information 

Hoofien et al. 2001 
Traumatic brain injury (TBI) 10-20 years later: a comprehensive outcome study of psychiatric symptomatology, cognitive abilities and 

psychosocial functioning. 
No age appropriate information 

Hotz et al. 2001 Development of the pediatric test of brain injury. No age appropriate information 

Huijgen et al. 2008 
Feasibility of a home-based telerehabilitation system compared to usual care: arm/hand function in patients with stroke, traumatic brain 

injury and multiple sclerosis 
No age appropriate information 

Ingebrigtsen et al. 1999 
Traumatic brain damage in minor head injury: relation of serum S-100 protein measurements to magnetic resonance imaging and 

neurobehavioral outcome. 
No age appropriate information 

Iverson et al. 2006 Tracking neuropsychological recovery following concussion in sport. No age appropriate information 

Iverson et al. 2005 Effects of mild traumatic brain injury cannot be differentiated from substance abuse. No age appropriate information 

Jacobs et al. 2007 Criterion validity of the California Verbal Learning Test-Second Edition (CVLT-II) after traumatic brain injury. No age appropriate information 
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Johnson et al. 1996 
Corpus callosum morphology in normal controls and traumatic brain injury: Sex differences, mechanisms of injury, and 

neuropsychological correlates 
No age appropriate information 

Johnstone et al. 1999 
Neuropsychological impairments, vocational outcomes, and financial costs for individuals with traumatic brain injury receiving state 

vocational rehabilitation services. 
No age appropriate information 

Jong et al. 1999 The effect of cocaine on traumatic brain injury outcome: a preliminary evaluation. No age appropriate information 

Kesler et al. 2000 SPECT, MR and quantitative MR imaging: correlates with neuropsychological and psychological outcome in traumatic brain injury. No age appropriate information 

Kim et al. 2005 Executive function as a predictor of inattentive behavior after traumatic brain injury. No age appropriate information 

Kontos et al. 2012 Depression and neurocognitive performance after concussion among male and female high school and collegiate athletes. No age appropriate information 

Kontos et al. 2010 Exploring differences in computerized neurocognitive concussion testing between African American and White athletes. No age appropriate information 

Kumar et al. 2013 Reduced contribution of executive functions in impaired working memory performance in mild traumatic brain injury patients. No age appropriate information 

Kumar et al. 2009 Reduction of functional brain connectivity in mild traumatic brain injury during working memory. No age appropriate information 

Kwok et al. 2008 Changes of cognitive functioning following mild traumatic brain injury over a 3-month period. No age appropriate information 

Lambregt et al. 2018 Cognitive function and participation in children and youth with mild traumatic brain injury two years after injury. No age appropriate information 

Lambregts et al. 2018 Neurological outcome in children and youth with acquired brain injury 2-year post-injury. No age appropriate information 

Langeluddecke et al. 2005 WMS-III findings in litigants following moderate to extremely severe brain trauma. No age appropriate information 

Langeluddecke et al. 2003 Wechsler Adult Intelligence Scale-Third Edition findings in relation to severity of brain injury in litigants. No age appropriate information 

Leblanc et al. 2006 Early prediction of language impairment following traumatic brain injury. No age appropriate information 

LeBlanc et al. 2012 Criterion validity of a functional cognitive task in patients with severe traumatic brain injury. No age appropriate information 

Lee et al. 2016 Obesity and neurocognitive recovery after sports-related concussion in athletes: a matched cohort study. No age appropriate information 

Lippert-Gruner et al. 2006 Neurobehavioural deficits after severe traumatic brain injury (TBI). No age appropriate information 

Lundin et al. 2006 Symptoms and disability until 3 months after mild TBI. No age appropriate information 

Makdissi et al. 2010 Natural history of concussion in sport: markers of severity and implications for management. No age appropriate information 

Martinez et al. 2016 Investigating metacognition, cognition, and behavioral deficits of college students with acute traumatic brain injuries. No age appropriate information 

McCaffrey et al. 2007 Measurement of head impacts in collegiate football players: clinical measures of concussion after high- and low-magnitude impacts. No age appropriate information 

McCauley et al. 2014 Patterns of early emotional and neuropsychological sequelae after mild traumatic brain injury. No age appropriate information 

McDowell et al. 1997 Working memory impairments in traumatic brain injury: evidence from a dual-task paradigm. No age appropriate information 

McIntire et al. 2006 The influence of mild traumatic brain injury on the temporal distribution of attention. No age appropriate information 
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Meares et al. 2006 
The relationship of psychological and cognitive factors and opioids in the development of the postconcussion syndrome in general 

trauma patients with mild traumatic brain injury. 
No age appropriate information 

Millar et al. 2003 Long term neuropsychological outcome after head injury: relation to APOE genotype. No age appropriate information 

Millis et al. 1994 Verbal learning patterns in moderate and severe traumatic brain injury. No age appropriate information 

Moser et al. 2012 Efficacy of immediate and delayed cognitive and physical rest for treatment of sports-related concussion. No age appropriate information 

Nash et al. 2014 Cognitive and behavioural post-traumatic impairments: what is the specificity of a brain injury ? A study within the ESPARR cohort. No age appropriate information 

Nemeth et al. 1996 
Behavior-descriptive data on cognitive, personality, and somatic residua after relatively mild brain trauma: Studying the syndrome as a 

whole 
No age appropriate information 

Novack et al. 2000 Cognitive and functional recovery at 6 and 12 months post-TBI. No age appropriate information 

Olsen et al. 2015 
Altered Cognitive Control Activations after Moderate-to-Severe Traumatic Brain Injury and Their Relationship to Injury Severity and 

Everyday-Life Function. 
No age appropriate information 

Parasuraman et al. 1991 Sustained attention following mild closed-head injury. No age appropriate information 

Pare et al. 2009 Mild traumatic brain injury and its sequelae: characterisation of divided attention deficits. No age appropriate information 

Pepin et al. 2000 Relationship between cognitive capabilities and social participation among people with traumatic brain injury. No age appropriate information 

Persinger et al. 1995 
Clinical neurological indicators are only moderately correlated with quantitative neuropsychological test scores in patients who display 

mild-moderate brain impairment following closed-head injuries. 
No age appropriate information 

Pierallini et al. 2000 Correlation between MRI findings and long-term outcome in patients with severe brain trauma. No age appropriate information 

Ponsford et al. 1992 Attentional deficits following closed-head injury. No age appropriate information 

Ponsford et al. 1995 A profile of outcome: 2 years after traumatic brain injury. No age appropriate information 

Ponsford et al. 2008 
Functional outcome 10 years after traumatic brain injury: its relationship with demographic, injury severity, and cognitive and emotional 

status. 
No age appropriate information 

Ponsford et al. 2007 Impact of apolipoprotein gene on cognitive impairment and recovery after traumatic brain injury. No age appropriate information 

Ponsford  et al. 2014 Longitudinal follow-up of patients with traumatic brain injury: outcome at two, five, and ten years post-injury. No age appropriate information 

Powell et al. 2001 Self-report of extent of recovery and barriers to recovery after traumatic brain injury: a longitudinal study. No age appropriate information 

Prasad et al. 2002 Predictors of outcome following traumatic brain injury in young children. No age appropriate information 

Preece et al. 2007 The contribution of pre-existing depression to the acute cognitive sequelae of mild traumatic brain injury. No age appropriate information 

Putukian et al. 2015 
Prospective clinical assessment using Sideline Concussion Assessment Tool-2 testing in the evaluation of sport-related concussion in 

college athletes. 
No age appropriate information 

Rabinowitz et al. 2015 Prevalence and Predictors of Poor Recovery from Mild Traumatic Brain Injury. No age appropriate information 

Rasmussen, et al. 2014 Autobiographical memory and episodic future thinking after moderate to severe traumatic brain injury. No age appropriate information 
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Rassovsky et al. 2006 Functional outcome in TBI II: verbal memory and information processing speed mediators. No age appropriate information 

Rassovsky et al. 2006 Functional outcome in TBI I: neuropsychological, emotional, and behavioral mediators. No age appropriate information 

Ratcliff et al. 2007 Gender and traumatic brain injury: do the sexes fare differently?. No age appropriate information 

Reid et al. 1993 Wechsler Memory Scale-Revised in closed head injury. No age appropriate information 

Rieger et al. 2002 Inhibition of ongoing responses in patients with traumatic brain injury. No age appropriate information 

Roberts et al. 2015 Retrospective analysis of the recovery of orientation and memory during posttraumatic amnesia. No age appropriate information 

Roe et al. 2009 
Post-concussion symptoms after mild traumatic brain injury: influence of demographic factors and injury severity in a 1-year cohort 

study. 
No age appropriate information 

Rohling et al. 2003 Neuropsychological impairment following traumatic brain injury: a dose-response analysis. No age appropriate information 

Safaz et al. 2008 
Medical complications, physical function and communication skills in patients with traumatic brain injury: a single centre 5-year 

experience. 
No age appropriate information 

Sarno et al. 2003 Multisensory integration after traumatic brain injury: a reaction time study between pairings of vision, touch and audition. No age appropriate information 

Schmitter-

Edgecombe et al. 
2012 Recovery of content and temporal order memory for performed activities following moderate to severe traumatic brain injury. No age appropriate information 

Senathi-Raja et al. 2010 Impact of age on long-term cognitive function after traumatic brain injury. No age appropriate information 

Serino et al. 2007 A pilot study for rehabilitation of central executive deficits after traumatic brain injury. No age appropriate information 

Shetty et al. 2018 Clinical findings in a multicenter MRI study of mild TBI No age appropriate information 

Shores et al. 2008 
The diagnostic accuracy of the Revised Westmead PTA Scale as an adjunct to the Glasgow Coma Scale in the early identification of 

cognitive impairment in patients with mild traumatic brain injury. 
No age appropriate information 

Shum et al. 1999 Performance of individuals with severe long-term traumatic brain injury on time-, event-, and activity-based prospective memory tasks. No age appropriate information 

Sigurdardottir et al. 2016 Olfactory identification and its relationship to executive functions, memory, and disability one year after severe traumatic brain injury. No age appropriate information 

Sigurdardottir et al. 2010 Olfactory dysfunction, gambling task performance and intracranial lesions after traumatic brain injury. No age appropriate information 

Skandsen et al. 2010 Cognitive impairment 3 months after moderate and severe traumatic brain injury: a prospective follow-up study. No age appropriate information 

Skilbeck et al. 2013 Impaired National Adult Reading Test (NART) performance in traumatic brain injury. No age appropriate information 

Smith-Knapp et al. 1996 Predicting functional independence from neuropsychological tests following traumatic brain injury. No age appropriate information 

Snell et al. 2011 
Associations between illness perceptions, coping styles and outcome after mild traumatic brain injury: preliminary results from a cohort 

study. 
No age appropriate information 

Snow  et al. 1999 Narrative discourse following severe traumatic brain injury: A longitudinal follow-up No age appropriate information 

Spikman et al. 2000 Executive functioning, attention and frontal lesions in patients with chronic CHI. No age appropriate information 

Spikman et al. 1999 Recovery versus retest effects in attention after closed head injury. No age appropriate information 
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Spikman et al. 2010 
Indices of impaired self-awareness in traumatic brain injury patients with focal frontal lesions and executive deficits: implications for 

outcome measurement. 
No age appropriate information 

Spikman et al. 2004 Indices of slowness of information processing in head injury patients: tests for selective attention related to ERP latencies. No age appropriate information 

Spitz et al. 2013 White matter integrity following traumatic brain injury: the association with severity of injury and cognitive functioning. No age appropriate information 

Spitz et al. 2012 
Association between cognitive performance and functional outcome following traumatic brain injury: a longitudinal multilevel 

examination. 
No age appropriate information 

Spitz et al. 2013 The relations among cognitive impairment, coping style, and emotional adjustment following traumatic brain injury. No age appropriate information 

Stablum et al. 1996 Executive functioning following mild closed head injury. No age appropriate information 

Stapert, et al. 2006 Neurocognitive fitness in the sub-acute stage after mild TBI: the effect of age. No age appropriate information 

Stewart et al. 1996 Cognitive deficits in presumed minor head-injured patients. No age appropriate information 

Stockbridge et al. 2018 The effects of concussion on rapid picture naming in children. No age appropriate information 

Stuss et al. 1999 The acute period of recovery from traumatic brain injury: posttraumatic amnesia or posttraumatic confusional state?. No age appropriate information 

Stuss et al. 1989 Reaction time after head injury: fatigue, divided and focused attention, and consistency of performance. No age appropriate information 

Sufrinko et al. 2017 Do Sideline Concussion Assessments Predict Subsequent Neurocognitive Impairment After Sport-Related Concussion?. No age appropriate information 

Sun et al. 2015 Mismatch negativity, social cognition, and functional outcomes in patients after traumatic brain injury No age appropriate information 

Tate et al. 1991 Patterns of neuropsychological impairment after severe blunt head injury. No age appropriate information 

Trexler et al. 1988 Neuropathological determinants of acquired attention disorders in traumatic brain injury. No age appropriate information 

Vakil et al. 1994 Head-injured patients and control group: implicit versus explicit measures of frequency of occurrence. No age appropriate information 

Vakil et al. 1997 Indirect influence of modality on direct memory for words and their modality: closed-head-injured and control participants. No age appropriate information 

Van Kampen et al. 2006 The "value added" of neurocognitive testing after sports-related concussion No age appropriate information 

van Noordt et al. 2011 
Mild head injury and sympathetic arousal: investigating relationships with decision-making and neuropsychological performance in 

university students. 
No age appropriate information 

van Zomeren et al. 1976 Differential effects of simple and choice reaction after closed head injury. No age appropriate information 

Vartiainen et al. 2016 A novel approach to sports concussion assessment: Computerized multilimb reaction times and balance control testing. No age appropriate information 

Veltman et al. 1993 Cognitive screening in mild brain injury. No age appropriate information 

Vilkki et al. 1994 Prediction of psychosocial recovery after head injury with cognitive tests and neurobehavioral ratings. No age appropriate information 

Vilkki et al. 1992 Cognitive test performances related to early and late computed tomography findings after closed-head injury. No age appropriate information 

Voller et al. 1999 Neuropsychological, MRI and EEG findings after very mild traumatic brain injury. No age appropriate information 
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Volpe et al. 2006 Predicting global and specific neurological impairment with sensory-motor functioning. No age appropriate information 

Walker et al. 2009 
Diagnostic efficiency of demographically corrected Wechsler Adult Intelligence Scale-III and Wechsler Memory Scale-III indices in 

moderate to severe traumatic brain injury and lower education levels. 
No age appropriate information 

Wall et al. 2006 Neuropsychological dysfunction following repeat concussions in jockeys. No age appropriate information 

Wallace et al. 2000 Predictive validity of the Neurobehavioural Cognitive Status Examination (NCSE) in a post-acute rehabilitation setting. No age appropriate information 

Wallesch et al. 2001 Outcome after mild-to-moderate blunt head injury: effects of focal lesions and diffuse axonal injury. No age appropriate information 

Whyte et al. 2006 
Measuring sustained attention after traumatic brain injury: differences in key findings from the sustained attention to response task 

(SART). 
No age appropriate information 

Wiegner et al. 1999 Performance on the Wisconsin Card Sorting Test after traumatic brain injury. No age appropriate information 

Williams et al. 2002 Neurological, cognitive and attributional predictors of posttraumatic stress symptoms after traumatic brain injury. No age appropriate information 

Willmott, Catherine 

et al. 
2009 Factors contributing to attentional impairments after traumatic brain injury. No age appropriate information 

Willmott et al. 2014 COMT Val158Met and cognitive and functional outcomes after traumatic brain injury. No age appropriate information 

Winardi et al. 2014 Predictors of memory and processing speed dysfunctions after traumatic brain injury. No age appropriate information 

Yamano-Ikeda et al. 2014 Construction of cognitive domains in patients with traumatic brain injury No age appropriate information 

Yang et al. 2013 
Divergent manifestations of irritability in patients with mild and moderate-to-severe traumatic brain injury: perspectives of awareness 

and neurocognitive correlates. 
No age appropriate information 

Youse et al. 2005 Working memory and discourse production abilities following closed-head injury. No age appropriate information 

Abbassi et al. 2017 Recovery progression and symptom resolution in sport-related mild traumatic brain injury No control group 

Alexander et al. 2005 
Latent factor structure of the Test of Memory and Learning in a pediatric traumatic brain injured sample: support for a general memory 

construct. 
No control group 

Anderson et al. 2005 Recovery of executive skills following paediatric traumatic brain injury (TBI): a 2 year follow-up. No control group 

Anderson et al. 2005 Attentional and processing skills following traumatic brain injury in early childhood. No control group 

Anderson et al. 2001 Predictors of acute child and family outcome following traumatic brain injury in children. No control group 

Anderson et al. 2005 Identifying factors contributing to child and family outcome 30 months after traumatic brain injury in children. No control group 

Anderson et al. 2005 Functional plasticity or vulnerability after early brain injury?. No control group 

Anderson et al. 2012 Early attention impairment and recovery profiles after childhood traumatic brain injury. No control group 

Anderson et al. 2012 10 years outcome from childhood traumatic brain injury. No control group 

Anderson et al. 2012 Adaptive ability, behavior and quality of life pre and posttraumatic brain injury in childhood. No control group 

Arnett et al. 2013 Behavioral and cognitive predictors of educational outcomes in pediatric traumatic brain injury. No control group 
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Bleiberg et al. 2004 Duration of cognitive impairment after sports concussion. No control group 

Brett et al. 2018 Initial symptom presentation after high school football-related concussion varies by time point in a season: an initial investigation No control group 

Briggs et al. 2016 Natural sequence of recovery from child post-traumatic amnesia: A retrospective cohort study. No control group 

Brooks et al.. 2016 Multiple past concussions in High School players: are there differences in cognitive functioning and symptom reporting?  No control group 

Brooks et al. 2016 Cognition in the Emergency Department as a Predictor of Recovery after Pediatric Mild Traumatic Brain Injury. No control group 

Brooks et al. 2014 Neurocognition in the emergency department after a mild traumatic brain injury in youth. No control group 

Brooks et al. 2019 
Derivation of New Embedded Performance Validity Indicators for the Child and Adolescent Memory Profile (ChAMP) Objects Subtest 

in Youth with Mild Traumatic Brain Injury. 
No control group 

Brookshire et al. 2000 Cognitive and linguistic correlates of children's discourse after closed head injury: a three-year follow-up. No control group 

Campbell et al. 2004 Medical and cognitive outcome in children with traumatic brain injury. No control group 

Catroppa et al. 1999 Recovery of educational skills following paediatric traumatic brain injury. No control group 

Catroppa et al. 1999 Attentional skills in the acute phase following pediatric traumatic brain injury. No control group 

Catroppa et al. 2002 Recovery in memory function in the first year following TBI in children. No control group 

Catroppa et al. 2004 Recovery and predictors of language skills two years following pediatric traumatic brain injury. No control group 

Catroppa et al. 2003 Children's attentional skills 2 years post-traumatic brain injury. No control group 

Catroppa et al. 2005 A prospective study of the recovery of attention from acute to 2 years following pediatric traumatic brain injury No control group 

Catroppa et al. 2009 Educational skills: Long-term outcome and predictors following paediatric traumatic brain injury. No control group 

Collins et al. 2003 Relationship between postconcussion headache and neuropsychological test performance in high school athletes. No control group 

Covassin et al. 2012 The role of age and sex in symptoms, neurocognitive performance, and postural stability in athletes after concussion No control group 

Covassin et al. 2013 Concussion symptoms and neurocognitive performance of high school and college athletes who incur multiple concussions No control group 

Crowther et al. 2011 Impairments in learning, memory, and metamemory following childhood head injury. No control group 

Dennis et al. 2001 
Attentional-inhibitory control and social-behavioral regulation after childhood closed head injury: do biological, developmental, and 

recovery variables predict outcome?. 
No control group 

Dodd et al. 2019 Construct validity for the verbal associated pairs screen. No control group 

Ewing-Cobbs et al. 1998 Attention after pediatric traumatic brain injury: A multidimensional assessment No control group 

Ewing-Cobbs et al. 1997 Longitudinal neuropsychological outcome in infants and preschoolers with traumatic brain injury. No control group 

Galbiati et al. 2009 Attention remediation following traumatic brain injury in childhood and adolescence. No control group 
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Golden et al. 2011 Assessment of executive functions in a pediatric population. No control group 

Hawley et al. 2004 Return to school after brain injury. No control group 

Iverson et al. 2004 Relation between subjective fogginess and neuropsychological testing following concussion. No control group 

Jones et al. 2019 Longitudinal patterns of behavior, cognition, and quality of life after mild traumatic brain injury in children: BIONIC study findings. No control group 

Kinsella et al. 1995 Neuropsychological deficit and academic performance in children and adolescents following traumatic brain injury. No control group 

Knights et al. 1991 The effects of head injury in children on neuropsychological and behavioural functioning. No control group 

Krasny-Pacini et al. 2017 
Executive function after severe childhood traumatic brain injury - Age-at-injury vulnerability periods: The TGE prospective longitudinal 

study. 
No control group 

Levin et al. 2001 Porteus Maze performance following traumatic brain injury in children. No control group 

Levin et al. 2000 Dissociation of frequency and recency processing from list recall after severe closed head injury in children and adolescents. No control group 

Levin et al. 2008 Prediction of cognitive sequelae based on abnormal computed tomography findings in children following mild traumatic brain injury. No control group 

Lovell et al. 2013 Neurocognitive test performance and symptom reporting in cheerleaders with concussions No control group 

Majerske et al. 2008 Concussion in sports: postconcussive activity levels, symptoms, and neurocognitive performance. No control group 

McBride et al. 2015 Neuropsychological scores and WeeFIM cognitive ratings of children with traumatic brain injury: A brief report. No control group 

McClincy et al. 2003 Recovery from sports concussion in high school and collegiate athletes No control group 

McCrea et al. 2002 Immediate neurocognitive effects of concussion No control group 

Meehan et al. 2013 Symptom severity predicts prolonged recovery after sport-related concussion, but age and amnesia do not. No control group 

Nance et al. 2009 Neurocognitive evaluation of mild traumatic brain injury in the hospitalized pediatric population. No control group 

Osorio et al. 2013 Association of daytime somnolence with executive functioning in the first 6 months after adolescent traumatic brain injury. No control group 

Papero et al. 1997 Relationship of two measures of injury severity to pediatric psychological outcome 1-3 years after acute head injury No control group 

Pomerleau et al. 2012 
Developmental trajectories of infants and toddlers with good initial presentation following moderate or severe traumatic brain injury: a 

pilot clinical assessment project. 
No control group 

Roncadin et al. 2004 Working memory after mild, moderate, or severe childhood closed head injury. No control group 

Sandel et al. 2017 Sex-based differences in cognitive deficits and symptom reporting among acutely concussed adolescent lacrosse and soccer players No control group 

Slomine et al. 2008 
Preliminary evaluation of the Cognitive and Linguistic Scale: a measure to assess recovery in inpatient rehabilitation following pediatric 

brain injury. 
No control group 

Slomine et al. 2005 Differences in attention, executive functioning, and memory in children with and without ADHD after severe traumatic brain injury. No control group 

Sonnenberg et al. 2010 Pre-school traumatic brain injury and its impact on social development at 8 years of age. No control group 
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Teasdale et al. 2014 Adult cognitive ability and educational level in relation to concussions in childhood and adolescence: a population study of young men. No control group 

Viot et al. 2019 Assessment of memory functioning over two years following severe childhood traumatic brain injury: results of the TGE cohort. No control group 

Zuckerman et al. 2012 Response to acute concussive injury in soccer players: is gender a modifying factor? No control group 

Abdullah et al. 2005 Persistence of cognitive deficits following paediatric head injury without professional rehabilitation in rural East Coast Malaysia. No TBI severity differentiation 

Allen et al. 2006 Validity of the Children's Category Test-Level 1 in a clinical sample with heterogeneous forms of brain dysfunction. No TBI severity differentiation 

Allen et al. 2014 
Validity of the RIAS for assessing children with traumatic brain injury: sensitivity to TBI and comparability to the WISC-III and WISC-

IV. 
No TBI severity differentiation 

Allen et al. 2010 WISC-IV profiles in children with traumatic brain injury: similarities to and differences from the WISC-III. No TBI severity differentiation 

Allen et al. 2012 Comprehensive Trail Making Test performance in children and adolescents with traumatic brain injury. No TBI severity differentiation 

Alsalaheen et al. 2016 
Relationship Between Cognitive Assessment and Balance Measures in Adolescents Referred for Vestibular Physical Therapy After 

Concussion 
No TBI severity differentiation 

Anderson et al. 2017 Criterion validity of the D-KEFS color-word and verbal fluency switching paradigms following traumatic brain injury. No TBI severity differentiation 

Anderson et al. 2018 
Impact of Moderate Exercise on Post-concussive Symptoms and Cognitive Function after Concussion in Children and Adolescents 

Compared to Healthy Controls. 
No TBI severity differentiation 

Araujo et al. 2017 Profiles of Executive Function Across Children with Distinct Brain Disorders: Traumatic Brain Injury, Stroke, and Brain Tumor. No TBI severity differentiation 

Armstrong et al. 2008 Sensitivity of the comprehensive trail making test to traumatic brain injury in adolescents. No TBI severity differentiation 

Barry et al. 1996 Validity of neurobehavioral symptoms reported in children with traumatic brain injury No TBI severity differentiation 

Boake et al. 1995 Awareness of memory loss after severe closed-head injury No TBI severity differentiation 

Brett et al. 2017 
Comparison of Neurocognitive Performance in Contact and Noncontact Nonconcussed High School Athletes Across a Two-Year 

Interval. 
No TBI severity differentiation 

Brooks et al. 2013 Subjective, but not objective, lingering effects of multiple past concussions in adolescents. No TBI severity differentiation 

Calvert et al. 2008 The King's Outcome Scale for Childhood Head Injury and injury severity and outcome measures in children with traumatic brain injury. No TBI severity differentiation 

Chevignard et al. 2017 
Ecological Assessment of Everyday Executive Functioning at Home and at School Following Childhood Traumatic Brain Injury Using 

the BRIEF Questionnaire. 
No TBI severity differentiation 

Conklin et al. 2008 Working memory performance following paediatric traumatic brain injury. No TBI severity differentiation 

Dennis et al. 2009 
Theory of mind depends on domain-general executive functions of working memory and cognitive inhibition in children with traumatic 

brain injury. 
No TBI severity differentiation 

Donders et al. 1993 Factor structure of the WISC-R in children with traumatic brain injury. No TBI severity differentiation 

Donders et al. 2010 
Construct and criterion validity of the Behaviour Rating Inventory of Executive Function (BRIEF) in children referred for 

neuropsychological assessment after paediatric traumatic brain injury. 
No TBI severity differentiation 

Donders et al. 2005 
Discrepancies between the California Verbal Learning Test: Children's Version and the Children's Category Test after pediatric 

traumatic brain injury. 
No TBI severity differentiation 
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Donders et al. 2002 Gender differences in learning and memory after pediatric traumatic brain injury. No TBI severity differentiation 

Donders et al. 2008 Criterion validity of the Wechsler Intelligence Scale for Children-Fourth Edition after pediatric traumatic brain injury. No TBI severity differentiation 

Donders et al. 2019 Effect of cognitive reserve on children with traumatic brain injury. No TBI severity differentiation 

Donders et al. 2012 Clinical utility of the Tower of London--Drexel University, Second Edition (TOLDX) after adolescent traumatic brain injury. No TBI severity differentiation 

Donders et al. 2004 Performance discrepancies on the California Verbal Learning Test-Children's Version (CVLT-C) in children with traumatic brain injury. No TBI severity differentiation 

Donders et al. 2004 Validity of the WCST-64 after traumatic brain injury in children. No TBI severity differentiation 

Donders et al. 2003 Gender as a moderator of memory after traumatic brain injury in children. No TBI severity differentiation 

Dunning et al. 2016 A meta-analysis of working memory impairments in survivors of moderate-to-severe traumatic brain injury. No TBI severity differentiation 

Ellis et al. 2016 
The UCLA Study of Children with Moderate-to-Severe Traumatic Brain Injury: Event-Related Potential Measure of Interhemispheric 

Transfer Time. 
No TBI severity differentiation 

Ettenhofer et al. 2009 The significance of mild traumatic brain injury to cognition and self-reported symptoms in long-term recovery from injury. No TBI severity differentiation 

Ewing-Cobbs et al. 1990 The Children's Orientation and Amnesia Test: relationship to severity of acute head injury and to recovery of memory. No TBI severity differentiation 

Ewing-Cobbs et al. 2004 Executive functions following traumatic brain injury in young children: a preliminary analysis. No TBI severity differentiation 

Ewing-Cobbs et al. 2008 
Arrested development and disrupted callosal microstructure following pediatric traumatic brain injury: relation to neurobehavioral 

outcomes. 
No TBI severity differentiation 

Fazio et al. 2007 The relation between post concussion symptoms and neurocognitive performance in concussed athletes. No TBI severity differentiation 

Ferri-Campos et al. 2008 [When do patients with traumatic brain injury lose verbal information? Implications for cognitive rehabilitation]. No TBI severity differentiation 

Fuentes et al. 2010 Cognitive reserve in paediatric traumatic brain injury: relationship with neuropsychological outcome. No TBI severity differentiation 

Ganesalingam et al. 2007 
Social problem-solving skills following childhood traumatic brain injury and its association with self-regulation and social and 

behavioural functioning. 
No TBI severity differentiation 

Ghawami et al. 2017 Executive functioning of complicated-mild to moderate traumatic brain injury patients with frontal contusions. No TBI severity differentiation 

Girard et al. 1996 The relationship of neuropsychological status and productive outcomes following traumatic brain injury. No TBI severity differentiation 

Gorman et al. 2012 The effects of pediatric traumatic brain injury on verbal and visual-spatial working memory. No TBI severity differentiation 

Guskiewicz et al. 2011 Postconcussive impairment differences across a multifaceted concussion assessment protocol. No TBI severity differentiation 

Haberg et al. 2015 
White matter microstructure in chronic moderate-to-severe traumatic brain injury: Impact of acute-phase injury-related variables and 

associations with outcome measures. 
No TBI severity differentiation 

Hart et al. 2005 Executive function and self-awareness of "real-world" behavior and attention deficits following traumatic brain injury. No TBI severity differentiation 

Hart et al. 2006 Dimensions of disordered attention in traumatic brain injury: further validation of the Moss Attention Rating Scale. No TBI severity differentiation 

Hessen et al. 2007 
Neuropsychological function 23 years after mild traumatic brain injury: a comparison of outcome after paediatric and adult head 

injuries. 
No TBI severity differentiation 
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Heubrock et al. 1999 Subjective organization of verbal memory and learning in adolescents with brain damage No TBI severity differentiation 

Hung et al. 2017 Predictors of Long-Term Victimization After Early Pediatric Traumatic Brain Injury. No TBI severity differentiation 

Iverson et al. 1994 The Children's Orientation and Amnesia Test: educational status is a moderator variable in tracking recovery from TBI. No TBI severity differentiation 

Iverson et al. 2005 Validity of ImPACT for measuring processing speed following sports-related concussion. No TBI severity differentiation 

Iverson et al. 2003 Interpreting change on ImPACT following sport concussion. No TBI severity differentiation 

Johnson et al. 2018 Correlates of verbal learning and memory after pediatric traumatic brain injury. No TBI severity differentiation 

Jordan et al. 2017 Cognitive factors contributing to verbal memory performance in clinical pediatric populations. No TBI severity differentiation 

Josman et al. 1999 Performance of children with and without traumatic brain injury on the contextual memory test (CMT) No TBI severity differentiation 

Katz et al. 2007 
The Dynamic Occupational Therapy Cognitive Assessment for Children (DOTCA-Ch): a new instrument for assessing learning 

potential. 
No TBI severity differentiation 

Kay et al. 1998 Medical predictors of cognitive recovery curve characteristics in pediatric traumatic brain injury. No TBI severity differentiation 

Keenan et al. 2007 Neurodevelopmental consequences of early traumatic brain injury in 3-year-old children. No TBI severity differentiation 

Klonoff et al. 1993 Long-term outcome of head injuries: a 23 year follow up study of children with head injuries. No TBI severity differentiation 

Konigs et al. 2012 Post-traumatic amnesia predicts intelligence impairment following traumatic brain injury: a meta-analysis. No TBI severity differentiation 

Kontos et al. 2013 Posttraumatic migraine as a predictor of recovery and cognitive impairment after sport-related concussion. No TBI severity differentiation 

Kriel et al. 1989 Closed head injury: comparison of children younger and older than 6 years of age. No TBI severity differentiation 

Kurowski et al. 2016 
Influence of Catechol-O-methyltransferase on Executive Functioning Longitudinally After Early Childhood Traumatic Brain Injury: 

Preliminary Findings. 
No TBI severity differentiation 

Kurowski et al. 2013 Online problem-solving therapy for executive dysfunction after child traumatic brain injury. No TBI severity differentiation 

Lau, et al. 2009 Neurocognitive and symptom predictors of recovery in high school athletes. No TBI severity differentiation 

Lepach et al. 2015 Executive functioning and visual working memory. No TBI severity differentiation 

Levin et al. 1988 Memory functioning during the first year after closed head injury in children and adolescents. No TBI severity differentiation 

Levin et al. 2007 Symptoms of attention-deficit/hyperactivity disorder following traumatic brain injury in children. No TBI severity differentiation 

Levi et al. 2009 The relation of cognitive control to social outcome after paediatric TBI: Implications for intervention. No TBI severity differentiation 

Levin et al. 2008 Diffusion tensor imaging in relation to cognitive and functional outcome of traumatic brain injury in children. No TBI severity differentiation 

Li et al. 2017 Age at injury is associated with the long-term cognitive outcome of traumatic brain injuries No TBI severity differentiation 

Liegeois et al. 2013 Pediatric traumatic brain injury: language outcomes and their relationship to the arcuate fasciculus. No TBI severity differentiation 
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Lind et al. 2016 Extended follow-up of neurological, cognitive, behavioral and academic outcomes after severe abusive head trauma. No TBI severity differentiation 

Llorente et al. 2009 Children's Color Trails Test 1 & 2: test-retest reliability and factorial validity. No TBI severity differentiation 

Lowther et al. 2004 Memory functioning in children with traumatic brain injuries: a TOMAL validity study. No TBI severity differentiation 

Maillard-

Wermelinger et al. 
2009 Mild traumatic brain injury and executive functions in school-aged children. No TBI severity differentiation 

Mandalis et al. 2007 Working memory and new learning following pediatric traumatic brain injury. No TBI severity differentiation 

Marschark et al. 2000 Intellectual and emotional functioning in college students following mild traumatic brain injury in childhood and adolescence. No TBI severity differentiation 

Mataro et al. 2001 Neuropsychological outcome in relation to the traumatic coma data bank classification of computed tomography imaging. No TBI severity differentiation 

Miller et al. 2005 Comparison of measured and estimated cognitive ability in older adolescents with and without ADHD No TBI severity differentiation 

Moran et al. 2015 Social problem-solving and social adjustment in paediatric traumatic brain injury. No TBI severity differentiation 

Muscara et al. 2008 
Social problem-solving skills as a mediator between executive function and long-term social outcome following paediatric traumatic 

brain injury. 
No TBI severity differentiation 

Ornstein et al. 2009 Performance monitoring in children following traumatic brain injury. No TBI severity differentiation 

Ornstein et al. 2013 Response inhibition in children with and without ADHD after traumatic brain injury. No TBI severity differentiation 

Raghubar et al. 2013 Mathematical outcomes and working memory in children with TBI and orthopedic injury. No TBI severity differentiation 

Ringdahl et al. 2019 Executive Function Profiles in Pediatric Traumatic Brain Injury. No TBI severity differentiation 

Robinson et al. 2014 Executive functions and theory of mind as predictors of social adjustment in childhood traumatic brain injury. No TBI severity differentiation 

Ruijs et al. 1993 The relation between neurological trauma parameters and long-term outcome in children with closed head injury. No TBI severity differentiation 

Ruijs et al. 1990 Long-term sequelae of brain damage from closed head injury in children and adolescents. No TBI severity differentiation 

Ryan  et al. 2015 
Relationships between acute imaging biomarkers and theory of mind impairment in post-acute pediatric traumatic brain injury: A 

prospective analysis using susceptibility weighted imaging (SWI) 
No TBI severity differentiation 

Ryan et al. 2015 
Predictors of longitudinal outcome and recovery of pragmatic language and its relation to externalizing behaviour after pediatric 

traumatic brain injury. 
No TBI severity differentiation 

Ryan et al. 2015 
The emergence of age-dependent social cognitive deficits after generalized insult to the developing brain: a longitudinal prospective 

analysis using susceptibility-weighted imaging. 
No TBI severity differentiation 

Schmidt et al. 2010 
Emotion recognition following pediatric traumatic brain injury: longitudinal analysis of emotional prosody and facial emotion 

recognition. 
No TBI severity differentiation 

Schoenberg et al. 2008 
Validation of the Child Premorbid Intelligence Estimate method to predict premorbid Wechsler Intelligence Scale for Children-Fourth 

Edition Full Scale IQ among children with brain injury. 
No TBI severity differentiation 

Shultz et al. 2016 Adaptive functioning following pediatric traumatic brain injury: Relationship to executive function and processing speed. No TBI severity differentiation 

Silberg et al. 2016 The effect of age-at-testing on verbal memory among children following severe traumatic brain injury. No TBI severity differentiation 
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First author   Year   Title  Reason for Exclusion  

Slomine et al. 2002 Performance on measures of "executive function" following pediatric taumatic brain injury. No TBI severity differentiation 

Slomine et al. 2016 Psychometric properties of the Cognitive and Linguistic Scale: A follow-up study. No TBI severity differentiation 

Sutton et al. 2011 
Beery-Buktenica Developmental Test of Visual-Motor Integration performance in children with traumatic brain injury and attention-

deficit/hyperactivity disorder. 
No TBI severity differentiation 

Thaler et al. 2012 Neurocognitive correlates of the trail making test for older children in patients with traumatic brain injury. No TBI severity differentiation 

Thaler et al. 2010 
Attention processing abnormalities in children with traumatic brain injury and attention-deficit/hyperactivity disorder: differential 

impairment of component processes. 
No TBI severity differentiation 

Thaler et al. 2011 Differential sensitivity of TOMAL subtests and index scores to pediatric traumatic brain injury. No TBI severity differentiation 

Thaler et al. 2015 A comparison of IQ and memory cluster solutions in moderate and severe pediatric traumatic brain injury. No TBI severity differentiation 

Thomsen et al. 1989 Do young patients have worse outcomes after severe blunt head trauma?. No TBI severity differentiation 

Tompkins et al. 1990 Predicting cognitive recovery from closed head-injury in children and adolescents. No TBI severity differentiation 

Walz et al. 2009 First-order theory of mind skills shortly after traumatic brain injury in 3- to 5-year-old children. No TBI severity differentiation 

Warschausky et al. 2005 
Hierarchical linear modeling of California Verbal Learning Test--Children's Version learning curve characteristics following childhood 

traumatic head injury. 
No TBI severity differentiation 

Wilkinson et al. 2016 Serum Biomarkers Help Predict Attention Problems in Critically Ill Children With Traumatic Brain Injury. No TBI severity differentiation 

Yeates, et al. 2005 Long-term attention problems in children with traumatic brain injury. No TBI severity differentiation 

Ziino et al. 2006 Selective attention deficits and subjective fatigue following traumatic brain injury. No TBI severity differentiation 

Brooks et al. 2018 
Investigating Effects of Sex Differences and Prior Concussions on Symptom Reporting and Cognition Among Adolescent Soccer 

Players. 
No timepoint for measured outcome 

Di Stefano et al. 2000 Volume of focal brain lesions and hippocampal formation in relation to memory function after closed head injury in children. No timepoint for measured outcome 

Konigs et al. 2015 Impaired Visual Integration in Children with Traumatic Brain Injury: An Observational Study. No timepoint for measured outcome 

Kriz  et al. 2017 Neurocognitive Deficits of Concussed Adolescent Athletes at Self-reported Symptom Resolution in the Zurich Guidelines Era No timepoint for measured outcome 

Little et al. 2016 
Do children and adolescent ice hockey players with and without a history of concussion differ in robotic testing of sensory, motor and 

cognitive function?. 
No timepoint for measured outcome 

Mihalik et al. 2007 Effectiveness of mouthguards in reducing neurocognitive deficits following sports-related cerebral concussion. No timepoint for measured outcome 

Nance et al. 2016 Utility of neurocognitive testing of mild traumatic brain injury in children treated and released from the emergency department. No timepoint for measured outcome 

Assal et al. 1973 Aphasia and speech disorders in children after cerebral contusion. Not from 1988 – 2019 

Baracchini-

Muratorio et al. 
1985 Neuropsychological sequelae after head injury with mesencephalic coma in childhood. Not from 1988 – 2019 

Bawden et al. 1985 Speeded performance following head injury in children. Not from 1988 – 2019 
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First author   Year   Title  Reason for Exclusion  

Brooks et al. 1986 Cognitive sequelae of severe head injury in relation to the Glasgow Outcome Scale. Not from 1988 – 2019 

Costeff et al. 1985 Survivors of severe traumatic brain injury in childhood. II. Late residual disability. Not from 1988 – 2019 

Deltour et al. 1984 
[Specific difficulties principally affecting certain aspects of language following simple concussions in the child. Short- and long-term 

psychometric study of 20 cases of concussion in subjects between 4 and one-half and 11-years-old]. 
Not from 1988 – 2019 

Eiben et al. 1984 Functional outcome of closed head injury in children and young adults. Not from 1988 – 2019 

Ewing-Cobbs et al. 1987 Language functions following closed-head injury in children and adolescents. Not from 1988 – 2019 

Flach et al. 1972 A long-term follow-up study of children with severe head injury. Not from 1988 – 2019 

Gronwall et al. 1981 Memory and information processing capacity after closed head injury. Not from 1988 – 2019 

Gronwall et al. 1974 Delayed recovery of intellectual function after minor head injury. Not from 1988 – 2019 

Gulbrandsen et al. 1984 Neuropsychological sequelae of light head injuries in older children 6 months after trauma. Not from 1988 – 2019 

Hannay et al. 1979 Impaired recognition memory after head injury. Not from 1988 – 2019 

Levin et al. 1979 Neuropsychological outcome of closed head injury in children and adolescents. Not from 1988 – 2019 

Levin, et al. 1982 Memory and intellectual ability after head injury in children and adolescents. Not from 1988 – 2019 

Levin,  et al. 1981 Linguistic recovery after closed head injury. Not from 1988 – 2019 

Levin et al. 1987 Neurobehavioral outcome following minor head injury: a three-center study. Not from 1988 – 2019 

Levin et al. 1979 The Galveston Orientation and Amnesia Test. A practical scale to assess cognition after head injury. Not from 1988 – 2019 

MacFlynn et al. 1984 Measurement of reaction time following minor head injury. Not from 1988 – 2019 

MCRAE et al. 1964 LEARNING DIFFICULTIES OF PRE-ADOLESCENT BRAIN-INJURED CHILDREN. Not from 1988 – 2019 

Molodetskikh et al. 1986 
Memory and visuo-spatial orientation disorders in children with contusions and compression of the brain in the acute period of the 

injury. 
Not from 1988 – 2019 

O'Shaughnessy et al. 1984 Sequelae of mild closed head injuries. Not from 1988 – 2019 

Parker et al. 1976 Memory recovery after traumatic coma. Not from 1988 – 2019 

Sarno et al. 1984 Verbal impairment after closed head injury. Report of a replication study. Not from 1988 – 2019 

Sarno et al. 1986 Characteristics of verbal impairment in closed head injured patients. Not from 1988 – 2019 

Schoenhuber et al. 1986 
Auditory brain stem responses in the prognosis of late postconcussional symptoms and neuropsychological dysfunction after minor head 

injury. 
Not from 1988 – 2019 

Schors et al. 1981 Amnesia and closed craniocerebral injury. A clinical study of 82 cases. Not from 1988 – 2019 

Van Zomeren et al. 1978 Long-term recovery of visual reaction time after closed head injury. Not from 1988 – 2019 
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Jonsson et al. 2009 Long-term cognitive outcome after neurosurgically treated childhood traumatic brain injury. Presence of Intervention 

Aguilar et al. 2019 
A Comparison of 2 Online Parent Skills Training Interventions for Early Childhood Brain Injury: improvements in Internalizing and 

Executive Function Behaviors 
Presence of intervention 

Bonfield et al. 2013 The impact of attention deficit hyperactivity disorder on recovery from mild traumatic brain injury. Presence of intervention 

Carney et al. 2012 
Home-care intervention for pediatric traumatic brain injury in argentina: process and methods for a multi-center randomized controlled 

trial 
Presence of intervention 

Carney et al. 2016 Postdischarge Care of Pediatric Traumatic Brain Injury in Argentina: a Multicenter Randomized Controlled Trial Presence of intervention 

Catroppa et al. 2007 Recovery in memory function, and its relationship to academic success, at 24 months following pediatric TBI. Presence of intervention 

Catroppa et al. 2009 Rehabilitation of executive skills post-childhood traumatic brain injury (TBI): A pilot intervention study. Presence of intervention 

Colville et al. 2008 Children's factual and delusional memories of intensive care. Presence of intervention 

Fyrberg et al. 2007 Severe acquired brain injury: Rehabilitation of communicative skills in children and adolescents Presence of intervention 

Kostyun et al. 2015 Sleep disturbance and neurocognitive function during the recovery from a sport-related concussion in adolescents. Presence of intervention 

Kurowski et al. 2014 
Long-term benefits of an early online problem-solving intervention for executive dysfunction after traumatic brain injury in children: a 

randomized clinical trial. 
Presence of intervention 

Lamberts et al. 2017 Self-Awareness after Brain Injury: Relation with Emotion Recognition and Effects of Treatment Presence of intervention 

Taubman et al. 2016 The Timing of Cognitive and Physical Rest and Recovery in Concussion. Presence of Intervention 

Wade et al. 2010 A randomized trial of teen online problem solving for improving executive function deficits following pediatric traumatic brain injury. Presence of Intervention 

Fufaeva et al. 2014 
Significance of executive functioning in children with severe traumatic brain injury at different stages of consciousness recovery. 

Neuropsychological approach. 
Wrong language 

Fufaeva et al. 2017 Neuropsychological evaluation of children in low conciseness state after a severe traumatic brain injury. Wrong language 

Garcia-Molina et al. 2007 Examination of decision-making processes in patients with traumatic brain injury. Wrong language 

Hang et al. 2011 [Evaluating on recognition impairment after traumatic brain injury with WCST]. Wrong language 

Kamikubo et al. 2015 Summary of the Profiles of 22 Children with Traumatic Brain Injury Tacted with the Japanese Version of the WISC-IV. Wrong language 

Kurihara et al. 1999 Functional outcome after diffuse axonal injury in childhood traumatic brain injury. Wrong language 

Megur et al. 1999 Episodic and semantic memory after traumatic brain injury in a child. Wrong language 

Misic-Pavkov et al. 1997 Evaluation of cognitive deficits after craniocerebral injury. Wrong language 

Pavlovic et al. 1994 Application of LNNB in patients with closed brain injury. Wrong language 

Perez-Andrade et al. 2007 Aphasia and hypoacusis secondary to traumatic brain injury in children and adolescents. Wrong language 

Pothier et al. 2009 
What we can learn from the performance of children with traumatic brain injury about similarities and differences between intelligence 

and executive functioning 
Wrong language 
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Ravnik et al. 2004 Cognitive consequences several years after severe pediatric traumatic brain injury. Wrong language 

Schmidgen et al. 1994 The "Neuropsychological Screening Test (NST)": initial validation and reliability studies. Wrong language 

Useros-Olmo et al. 2015 Effects of motor activity on cognitive performance of patients with traumatic brain injury during dual tasking. Wrong language 

Verger et al. 2001 
Study of the long term sequelae of traumatic brain injury: evaluation of declarative and procedural memory, and its neuroanatomic 

substrate. 
Wrong language 

Alexander et al. 2015 Mild traumatic brain injuries in early adolescent rugby players: Long-term neurocognitive and academic outcomes. Wrong outcomes 

Allen et al. 2010 Memory and attention profiles in pediatric traumatic brain injury. Wrong outcomes 

Antonietti et al. 2019 The medical and social outcome in 2016 of infants who were victims of shaken baby syndrome between 2005 and 2013. Wrong outcomes 

Asikainen et al. 1998 
Predicting late outcome for patients with traumatic brain injury referred to a rehabilitation programme: a study of 508 Finnish patients 5 

years or more after injury. 
Wrong outcomes 

Babikian et al. 2018 Whole brain magnetic resonance spectroscopic determinants of functional outcomes in pediatric moderate/severe traumatic brain injury. Wrong outcomes 

Babikian et al. 2013 
Predictors of 1-month and 1-year neurocognitive functioning from the UCLA longitudinal mild, uncomplicated, pediatric traumatic 

brain injury study. 
Wrong outcomes 

Babikian et al. 2011 The UCLA longitudinal study of neurocognitive outcomes following mild pediatric traumatic brain injury. Wrong outcomes 

Beauchamp et al. 2015 Empirical Derivation and Validation of a Clinical Case Definition for Neuropsychological Impairment in Children and Adolescents. Wrong outcomes 

Beauchamp et al. 2009 Implications of reduced callosal area for social skills after severe traumatic brain injury in children Wrong outcomes 

Beers et al. 2007 Neurocognitive outcome and serum biomarkers in inflicted versus non-inflicted traumatic brain injury in young children. Wrong outcomes 

Bellerose et al. 2015 When Injury Clouds Understanding of Others: Theory of Mind after Mild TBI in Preschool Children Wrong outcomes 

Bellerose et al. 2017 Long-term brain-injury-specific effects following preschool mild TBI: A study of theory of mind Wrong outcomes 

Bigler et al. 2015 Day of injury CT and late MRI findings: Cognitive outcome in a paediatric sample with complicated mild traumatic brain injury, Wrong outcomes 

Bijur et al. 1996 Cognitive outcomes of multiple mild head injuries in children. Wrong outcomes 

Bloom et al. 2001 Lifetime and novel psychiatric disorders after pediatric traumatic brain injury. Wrong outcomes 

Bosco et al. 2012 Assessment Battery for Communication: development of two equivalent forms. Wrong outcomes 

Brooks et al. 2014 Absence of differences between male and female adolescents with prior sport concussion Wrong outcomes 

Brooks et al. 2014 
Perception of recovery after pediatric mild traumatic brain injury is influenced by the "good old days" bias: tangible implications for 

clinical practice and outcomes research. 
Wrong outcomes 

Brooks et al. 2016 
Test or Rest? Computerized Cognitive Testing in the Emergency Department after Pediatric Mild Traumatic Brain Injury Does Not 

Delay Symptom Recovery. 
Wrong outcomes 

Brookshire et al. 2004 Components of executive function in typically developing and head-injured children. Wrong outcomes 

Broshek et al. 2005 Sex differences in outcome following sports-related concussion. Wrong outcomes 
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Catroppa et al. 2015 Social and behavioral outcomes: Pre-injury to six months following childhood traumatic brain injury Wrong outcomes 

Chapman et al. 2010 Clinically significant behavior problems during the initial 18 months following early childhood traumatic brain injury. Wrong outcomes 

Chevignard et al. 2012 Ecological assessment of cognitive functions in children with acquired brain injury: A systematic review. Wrong outcomes 

Covassin et al. 2010 Tracking neurocognitive performance following concussion in high school athletes. Wrong outcomes 

Daniel et al. 1999 Repeated measures of cognitive processing efficiency in adolescent athletes: implications for monitoring recovery from concussion. Wrong outcomes 

Fay et al. 2010 
Cognitive reserve as a moderator of postconcussive symptoms in children with complicated and uncomplicated mild traumatic brain 

injury. 
Wrong outcomes 

Gerrard-Morris et al. 2010 Cognitive development after traumatic brain injury in young children. Wrong outcomes 

Gioia et al. 2002 Profiles of everyday executive function in acquired and developmental disorders. Wrong outcomes 

Gorman et al. 2017 Recovery of Working Memory Following Pediatric Traumatic Brain Injury: A Longitudinal Analysis Wrong outcomes 

Hannay et al. 1989 Visual Continuous Recognition Memory in normal and closed-head-injured adolescents. Wrong outcomes 

Hanten et al. 2016 
Childhood Head Injury and Metacognitive Processes in Language and Memory Childhood Head Injury and Metacognitive Processes in 

Language and Memory 
Wrong outcomes 

Hanten et al. 2004 Childhood head injury and metacognitive processes in language and memory. Wrong outcomes 

Hawley et al. 2004 Outcomes following childhood head injury: A population study Wrong outcomes 

Jaffe et al. 1995 Recovery trends over three years following pediatric traumatic brain injury. Wrong outcomes 

Jonsson et al. 2013 Cognitive recovery and development after traumatic brain injury in childhood: a person-oriented, longitudinal study. Wrong outcomes 

Josman et al. 2000 Evaluating categorization skills in children following severe brain injury Wrong outcomes 

Journal et al. 2011 Peer-relationship difficulties in children with brain injuries : Comparisons with children in mental health services and healthy controls Wrong outcomes 

Kaldoja et al. 2015 
Does gender matter? Differences in social-emotional behavior among infants and toddlers before and after mild traumatic brain injury: 

A preliminary study 
Wrong outcomes 

Kaldoja et al. 2012 Social-emotional behaviour in infants and toddlers with mild traumatic brain injury. Wrong outcomes 

Keenan et al. 2019 Longitudinal developmental outcomes after traumatic brain injury in young children: Are infants more vulnerable than toddlers? Wrong outcomes 

Kenardy et al. 2012 Impact of posttraumatic stress disorder and injury severity on recovery in children with traumatic brain injury. Wrong outcomes 

Kieslich et al. 2001 Neurological and mental outcome after severe head injury in childhood: A long-term follow-up of 318 children. Wrong outcomes 

Kizilbash et al. 1999 Latent structure of the Wisconsin Card Sorting Test after pediatric traumatic head injury. Wrong outcomes 

Krasny-Pacini et al. 2017 Prospective memory 7 years after severe childhood traumatic brain injury - the TGE 2 prospective longitudinal study. Wrong outcomes 

Lalonde et al. 2018 Investigating social functioning after early mild TBI: the quality of parent–child interactions Wrong outcomes 
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Leblanc et al. 2006 
Impairment and recovery in inhibitory control after traumatic brain injury in children: effect of age at injury, injury severity and lesion 

location. 
Wrong outcomes 

Leblanc et al. 2005 Response inhibition after traumatic brain injury (TBI) in children: impairment and recovery. Wrong outcomes 

Levin et al. 1997 Concept formation and problem-solving following closed head injury in children. Wrong outcomes 

Levin et al. 2002 Working memory after traumatic brain injury in children. Wrong outcomes 

Levin et al. 2004 Changes in working memory after traumatic brain injury in children. Wrong outcomes 

Levin et al. 2013 Neuropsychological outcome of mTBI: a principal component analysis approach. Wrong outcomes 

Maerlender et al. 2010 Examination of the construct validity of ImPACTTM computerized test, traditional, and experimental neuropsychological measures. Wrong outcomes 

Mangeot et al. 2002 
Long-term executive function deficits in children with traumatic brain injuries: assessment using the Behavior Rating Inventory of 

Executive Function (BRIEF). 
Wrong outcomes 

Mayes et al. 1989 Relationships among pre- and post-injury intelligence, length of coma and age in individuals with severe closed-head injuries. Wrong outcomes 

McCauley et al. 2010 
Patterns of cortical thinning in relation to event-based prospective memory performance three months after moderate to severe traumatic 

brain injury in children. 
Wrong outcomes 

Moran et al. 2016 The UCLA study of Predictors of Cognitive Functioning Following Moderate/Severe Pediatric Traumatic Brain Injury. Wrong outcomes 

Mottram et al. 2005 Construct validity of the California Verbal Learning Test--Children's Version (CVLT-C) after pediatric traumatic brain injury. Wrong outcomes 

Mottram et al. 2006 Cluster subtypes on the California verbal learning test-children's version after pediatric traumatic brain injury. Wrong outcomes 

Muscara et al. 2010 
Challenges faced and lessons learned in the development of a new measure of social competence for children and adolescents with 

acquired brain injury (ABI) 
Wrong outcomes 

Narad et al. 2017 Recovery Trajectories of Executive Functioning After Pediatric TBI: A Latent Class Growth Modeling Analysis. Wrong outcomes 

Necajauskaite et al. 2005 The prevalence, course and clinical features of post-concussion syndrome in children. Wrong outcomes 

Nelson et al. 2016 
Prospective, Head-to-Head Study of Three Computerized Neurocognitive Assessment Tools (CNTs): Reliability and Validity for the 

Assessment of Sport-Related Concussion. 
Wrong outcomes 

Nybo et al. 1999 Cognitive indicators of vocational outcome after severe traumatic brain injury (TBI) in childhood. Wrong outcomes 

Omar et al. 2010 The outcome of severe traumatic brain injury in children in Qatar: Six year study Wrong outcomes 

Oyegbile et al. 2018 Postconcussive Symptoms After Single and Repeated Concussions in 10- to 20-Year-Olds: A Cross-Sectional Study. Wrong outcomes 

Pieper et al. 2011 Child and Proxy Perspectives of the Childʼs Health-Related Quality of Life 1 Month After a Mild Traumatic Brain Injury Wrong outcomes 

Ploetz et al. 2016 Performance on the Test of Memory Malingering in children with neurological conditions. Wrong outcomes 

Prigatano et al. 2008 Parental perspectives on recovery and social reintegration after pediatric traumatic Brain Injury Wrong outcomes 

Prigatano et al. 2006 Friends after traumatic brain injury in children Wrong outcomes 

Ransom et al. 2015 Academic effects of concussion in children and adolescents. Wrong outcomes 
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Register-Mihalik et 

al. 
2007 The effects of headache on clinical measures of neurocognitive function. Wrong outcomes 

Register-Mihalik et 

al. 
2013 Are divided attention tasks useful in the assessment and management of sport-related concussion?. Wrong outcomes 

Rivara. et al. 2012 Incidence of disability among children 12 months after traumatic brain injury Wrong outcomes 

Roberts et al. 2016 Relationship Between Diffusion Tensor Imaging (DTI) Findings and Cognition Following Pediatric TBI: A Meta-Analytic Review. Wrong outcomes 

Salvatore et al. 2017 
Auditory comprehension performance of college students with and without sport concussion on Computerized-Revised Token Test 

Subtest VIII 
Wrong outcomes 

Schatz et al. 2006 Sensitivity and specificity of the ImPACT Test Battery for concussion in athletes. Wrong outcomes 

Schatz et al. 2014 Comparing post-concussive neurocognitive test data to normative data presents risks for under-classifying "above average" athletes. Wrong outcomes 

Scheid et al. 2010 
Clinical findings in the chronic phase of traumatic brain injury: data from 12 years' experience in the Cognitive Neurology Outpatient 

Clinic at the University of Leipzig. 
Wrong outcomes 

Schmidt et al. 2012 Decision making after pediatric traumatic brain injury: trajectory of recovery and relationship to age and gender. Wrong outcomes 

Sesma et al. 2008 Executive functioning in the first year after pediatric traumatic brain injury. Wrong outcomes 

Shaklai et al. 2014 Long-term functional outcome after moderate-to-severe paediatric traumatic brain injury. Wrong outcomes 

Shuttleworth-

Rdwards et al. 
2008 Compromised visuomotor processing speed in players of Rugby Union from school through to the national adult level. Wrong outcomes 

Silver et al. 2018 
Reported concussion incidence in youth community Rugby Union and parental assessment of post head injury cognitive recovery using 

the King-Devick test. 
Wrong outcomes 

Silverberg et al. 2016 Activity-Related Symptom Exacerbations After Pediatric Concussion. Wrong outcomes 

Sonnenberg et al. 2010 Pre-school traumatic brain injury and its impact on social development at 8 years of age development at 8 years of age Wrong outcomes 

Stiers et al. 2004 The dissociation of perception and cognition in children with early brain damage. Wrong outcomes 

Studer et al. 2015 
Acute S100B in serum is associated with cognitive symptoms and memory performance 4 months after paediatric mild traumatic brain 

injury. 
Wrong outcomes 

Sufrinko et al. 2017 
Using Acute Performance on a Comprehensive Neurocognitive, Vestibular, and Ocular Motor Assessment Battery to Predict Recovery 

Duration After Sport-Related Concussions. 
Wrong outcomes 

Sussman et al. 2019 Utility of matrix reasoning as an embedded performance validity indicator in pediatric mild traumatic brain injury. Wrong outcomes 

Tanveer et al. 2017 Gender Differences in Concussion and Postinjury Cognitive Findings in an Older and Younger Pediatric Population. Wrong outcomes 

Taylor et al. 1999 Influences on first-year recovery from traumatic brain injury in children. Wrong outcomes 

Taylor et al. 2002 A prospective study of short- and long-term outcomes after traumatic brain injury in children: behavior and achievement. Wrong outcomes 

Teasdale. et al. 2012 Double concussions and cognitive dysfunction: A population study of young men Wrong outcomes 

Teasdale et al. 1997 Duration of cognitive dysfunction after concussion, and cognitive dysfunction as a risk factor: a population study of young men. Wrong outcomes 
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Teasdale et al. 2003 Cognitive dysfunction in young men following head injury in childhood and adolescence: A population study Wrong outcomes 

Teel et al. 2017 Predicting Recovery Patterns After Sport-Related Concussion. Wrong outcomes 

Thomas et al. 2011 Identifying neurocognitive deficits in adolescents following concussion. Wrong outcomes 

Treble et al. 2013 
Working memory and corpus callosum microstructural integrity after pediatric traumatic brain injury: a diffusion tensor tractography 

study. 
Wrong outcomes 

Treble-Barna et al. 2017 
Long-Term Neuropsychological Profiles and Their Role as Mediators of Adaptive Functioning after Traumatic Brain Injury in Early 

Childhood. 
Wrong outcomes 

Vernau et al. 2015 Oculomotor and neurocognitive assessment of youth ice hockey players: baseline associations and observations after concussion. Wrong outcomes 

Viguier et al. 2001 A psychological assessment of adolescent and young adult inpatients after traumatic brain injury. Wrong outcomes 

Villa et al. 2015 
LOCFAS-Assessed Evolution of Cognitive and Behavioral Functioning in a Sample of Pediatric Patients With Severe Acquired Brain 

Injury in the Postacute Phase. 
Wrong outcomes 

von Wild et al. 2008 
Posttraumatic rehabilitation and one year outcome following acute traumatic brain injury (TBI): data from the well defined population 

based German Prospective Study 2000-2002 
Wrong outcomes 

Wade et al. 2017 Problem-Solving After Traumatic Brain Injury in Adolescence: Associations With Functional Outcomes. Wrong outcomes 

Willmott et al. 2000 Attention following pediatric head injury: a developmental perspective. Wrong outcomes 

Wilson et al. 2011 Self and parent ratings of executive functioning after adolescent traumatic brain injury. Wrong outcomes 

Womble et al. 2016 Test-Retest Reliability of Computerized Neurocognitive Testing in Youth Ice Hockey Players. Wrong outcomes 

Yeates et al. 2001 Neurobehavioral symptoms in childhood closed-head injuries: changes in prevalence and correlates during the first year postinjury. Wrong outcomes 

Yeates et al. 2002 A prospective study of short- and long-term neuropsychological outcomes after traumatic brain injury in children Wrong outcomes 

Yeates et al. 2020 Social Outcomes in Pediatric Traumatic Brain Injury : Perspectives from Social Neuroscience and Developmental Psychology Wrong outcomes 

Yorkston et al. 1997 Written language production and neuropsychological function in children with traumatic brain injury. Wrong outcomes 

Beauchamp et al. 2017 Should Young Children with Traumatic Brain Injury Be Compared with Community or Orthopedic Control Participants?. Wrong patient population 

Beebe et al. 2018 Short Sleep and Adolescents' Performance on a Concussion Assessment Battery: An Experimental Sleep Manipulation Study. Wrong patient population 

Alexander et al. 2003 
Confirmatory factor analysis of the test of memory and learning (tomal) in a pediatric traumatic brain injured sample: A validity 

extension study. 
Wrong study design 

Alves et al. 2012 Domain-specific and generalization effects of cognitive intervention in diffuse axonal injury: a case report. Wrong study design 

Babikian et al. 2009 Neurocognitive outcomes and recovery after pediatric TBI: meta-analytic review of the literature Wrong study design 

Barca et al. 2009 Modality-specific naming impairment after traumatic brain injury (TBI). Wrong study design 

Bevilacqua et al. 2014 An inability to learn to read caused by shaken baby syndrome. Wrong study design 

Boutin et al. 2008 Neurophysiological assessment prior to and following sports-related concussion during childhood: a case study. Wrong study design 
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Bressan et al. 2016 
Protocol for a prospective, longitudinal, cohort study of postconcussive symptoms in children: the Take C.A.Re (Concussion 

Assessment and Recovery Research) study. 
Wrong study design 

Cahill et al. 2000 Variability in speech outcome following severe childhood traumatic brain injury: A report of three cases Wrong study design 

Ciccia et al. 2018 A clinically focused systemic review of social communication in pediatric TBI Wrong study design 

Compas et al. 2017 Neurocognitive deficits in children with chronic health conditions. Wrong study design 

Gaines et al. 2018 Neuropsychological assessment of executive functions following pediatric traumatic brain injury. Wrong study design 

Garcia et al. 2015 Topical review: negative behavioral and cognitive outcomes following traumatic brain injury in early childhood. Wrong study design 

Grossi et al. 1988 Selective "semantic amnesia" after closed-head injury. A case report. Wrong study design 

Hattiangadi et al. 2005 Characteristics of auditory agnosia in a child with severe traumatic brain injury: a case report. Wrong study design 

Hung et al. 2014 
Systemic review of the clinical course, natural history, and prognosis for pediatric mild traumatic brain injury: results of the 

International Collaboration and Mild Traumatic Brain Injury Prognosis 
Wrong study design 

Jordan et al. 1990 Unexpected recovery of functional communication following a prolonged period of mutism post-head injury. Wrong study design 

Kirkham et al. 2017 Neurocognitive outcomes for acute global acquired brain injury in children. Wrong study design 

Kok et al. 2014 Social competence in children with brain disorders: A meta-analytic review Wrong study design 

Levin et al. 1996 Dyscalculia and dyslexia after right hemisphere injury in infancy. Wrong study design 

Levin et al. 2005 Executive functions after traumatic brain injury in children. Wrong study design 

Lewis et al. 2011 Language function in a child following mild traumatic brain injury: Evidence from pre- and post-injury language testing. Wrong study design 

Lloyd et al. 2015 Awareness Deficits in Children and Adolescents After Traumatic Brain Injury: A Systematic Review Wrong study design 

Lord-Maes et al. 1996 Neuropsychological consequences of traumatic brain injury in children and adolescents. Wrong study design 

Maher et al. 2014 Concussions and heading in soccer: a review of the evidence of incidence, mechanisms, biomarkers and neurocognitive outcomes. Wrong study design 

Mark et al. 2012 The influence of premorbid attention and behavior problems on neurobehavioral outcomes from pediatric mild traumatic brain injury. Wrong study design 

McDonald  et al. 1998 Adolescents with traumatic brain injury: Assessing pragmatic language function Wrong study design 

Moore et al. 2015 The influence of pediatric concussion on cognitive control and neuroelectric function. Wrong study design 

NCT00035139 2002 Pediatric Traumatic Brain Injury: methylphenidate Effects on Early Recovery Wrong study design 

NCT02475044 2015 Mild Traumatic Brain Injuries in Children: predicting Behavioral and Emotional Deficits Wrong study design 

NCT03215342 2017 Cognitive Rehabilitation in Pediatric Acquired Brain Injury Wrong study design 

NTR5639 2016 Computer training and strategy instruction for children and adolescents with acquired brain injury Wrong study design 
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First author   Year   Title  Reason for Exclusion  

Parker et al. 1994 Neurobehavioral outcome of children's mild traumatic brain injury. Wrong study design 

Parks et al. 2010 Longitudinal changes in ventricle volume following pediatric traumatic brain injury: Predictors of cognitive function one year later. Wrong study design 

Penkman et al. 2004 Remediation of attention deficits in children: a focus on childhood cancer, traumatic brain injury and attention deficit disorder. Wrong study design 

Phillips et al. 2017 Working memory outcomes following traumatic brain injury in children: A systematic review with meta-analysis Wrong study design 

Plahteanu  et al. 2007 Cognitive disorders at teenagers after skull and cerebral trauma Wrong study design 

Roscigno et al. 2008 
Pushed to the margins and pushing back: A case study of one adult's reflections on social interactions after a traumatic brain injury 

sustained as an adolescent 
Wrong study design 

Rosema et al. 2012 Social function in children and adolescents after traumatic brain injury: A systematic review 1989-2011 Wrong study design 

Schmidt et al. 2003 
The relationship between the Wechsler Intelligence Scale for children-third edition and the Test of Memory and Learning in a pediatric 

Traumatic Brain Injury population. 
Wrong study design 

Sullivan et al. 2010 Language functioning and deficits following pediatric traumatic brain injury. Wrong study design 

Tachibana et al. 2012 
The long-term spontaneous course of a severe traumatic brain injury incurred at age 16 by a 47-year-old physician: Investigation into 

planning a long-term prognosis study of childhood traumatic brain injury 
Wrong study design 

Tavano et al. 2009 Language and cognition in a bilingual child after traumatic brain injury in infancy: long-term plasticity and vulnerability. Wrong study design 

Trenchard et al. 2013 A systematic review of psychosocial outcomes within 2 years of paediatric traumatic brain injury in a school-aged population Wrong study design 

Trudeau et al. 2000 Language development following brain injury in early childhood: a longitudinal case study. Wrong study design 

Vieth et al. 1996 Extent of intellectual, cognitive, and academic decline in adolescent traumatic brain injury. Wrong study design 

Vonderhaar et al. 2017 30 year outcomes after severe traumatic brain injury in a paediatric population Wrong study design 

Webbe et al. 2003 Short-term and long-term outcome of athletic closed head injuries. Wrong study design 

Wells et al. 2006 
Sleep problems following moderate-to-severe pediatric traumatic brain injury: Presence, nature, long-term pattern, and relationship to 

neuropsychological deficits. 
Wrong study design 

Wszalek et al. 2015 Language impairments in youths with traumatic brain injury: implications for participation in criminal proceedings. Wrong study design 

Yang et al. 2013 A fMRI study of auditory orienting and inhibition of return in pediatric mild traumatic brain injury. Wrong study design 

Yeates et al. 2013 Social outcomes in pediatric traumatic brain injury: perspectives from social neuroscience and developmental psychology. Wrong study design 
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Figure 1: Number of publications per year by domain 
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Figure 2: Number of publications per year by outcome measure 

 

CVLT = California Verbal Learning Test, DA = Delayed Alternation Test, DAS = Differential Ability Scales, 

EEFT = Emotional and Emotive Faces Task, ICEPT = Ironic Criticism and Empathic Praise Task, ImPACT = 

Immediate Post-concussion Assessment and Cognitive Testing, SS = Shape school, Tea-Ch = Test of Everyday 

Attention for Children, WASI = Wechsler Abbreviated Scale of Intelligence, WISC = Wechsler Intelligence 

Scale for Children, WJ-III = Woodcock-Johnson Tests of Achievement, WJSB = Woodcock-Johnson Scale of 

Independent Behaviour, WRAT = Wide Range Achievement Test  
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Table 5: Number of studies and data-points assessed according to severity and domain 

Domain Severity 
Time-

point 

Number of 

papers 

TBI 

Sample 

Size 

Control 

Sample 

Size 

Complex 

Attention 
Mild <24 hrs 311, s3, s21 284 216 

    0 - 3 mo 
811, s2, s3, s17, s19, s21, 

s25, s40 
3364 8363 

    3 - 6 mo 3s22, s25, s38 288 206 

    
6 - 12 

mo 
12s6 41 213 

    
18 - 24 

mo 
1s39 114 117 

    >24 mo 2s4, s16 196 139 

Executive 

function 
Mild 0 - 3 mo 2s17, s19 719 682 

    3 - 6 mo 4s22, s31, s39, s40 347 251 

    
18 - 24 

mo 
1s23 76 106 

    >24 mo 2s4, s16 412 393 

  Moderate 0 - 3 mo 3s7, s14, s35 660 1047 

    3 - 6 mo 1s18 320 595 

    
6 - 12 

mo 
1s35 138 105 

    
12 - 18 

mo 
1s26 30 52 

    >24 mo 2s13, s37 81 92 

  Severe 0 - 3 mo 2s34, s35 303 315 

    
6 - 12 

mo 
2s34, s35 289 301 

    
18 - 24 

mo 
2s8, s9 172 225 

    >24mo 2s5, s13 65 86 

Language Mild 0 - 3 mo 1s19 318 318 

    
6 - 12 

mo 
1s6 41 213 

    >24mo 1s4 240 240 

  Severe 0 - 3 mo 1s34 60 60 

    
6 - 12 

mo 
2s20, s34 90 103 

    
18 - 24 

mo 
1s8 104 114 

Learning & 

Memory 
Mild <24 hrs 311, s3, s21 248 252 

    0 - 3 mo 
711, s2, s3, s10, s19, s21, 

s40 3555 8503 

    >24 mo 1s4 200 200 
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  Moderate 0 - 3 mo 2s7, s14 174 314 

    
12 - 18 

mo 
1s27 43 85 

  Severe 0 - 3 mo 2s10, s34 519 1086 

    
6 - 12 

mo 
2s20, s34 650 845 

    
18 - 24 

mo 
2s8, s9 212 281 

Perceptual-

Motor 

Function 

Mild 0 - 3 mo 1s19 530 530 

    
6 - 12 

mo 
1s6 41 213 

    >24 mo 2s4, s16 452 433 

  Severe 0 - 3 mo 1s34 210 210 

    
6 - 12 

mo 
1s34 204 204 

Social 

Cognition 
Mild 3 - 6 mo 2s28, s38  252 152 

    
18 - 24 

mo 
3s29, s30, s39 314 244 

*mo = months, hrs = hours 
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Figure 3: Forest plot of studies included stratified by neurocognitive domain: Complex 

Attention 
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Table 6: Heterogeneity Analysis stratified by neurocognitive domain: Complex Attention 

Complex Attention Heterogeneity Overall effect 

TBI Severity, time-point Tau2 Chi2 P – value I2 (%) Z P – value 

Mild (< 24 hours) 0.13 18.03 0.003 72.30 -2.04 0.041 

Mild (0 – 3 months) 0.01 33.81 0.001 61.50 -2.09 0.037 

Mild (3 – 6 months) 0.02 6.03 0.197 33.70 -1.14 0.256 

Mild (6 – 12 months) 0.00 0.00 1.000 0.00 -0.74 0.458 

Mild (18 – 24 months) 0.00 1.67 0.433 0.10 -0.37 0.714 

Mild (> 24 months) 0.17 12.87 0.005 76.70 -0.69 0.492 

 

Figure 4: Funnel plot of studies included stratified by neurocognitive domain: Complex 

Attention 
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Table 7: Heterogeneity Analysis stratified by neurocognitive domain: Executive Function 

Executive Function Heterogeneity Overall effect 

TBI Severity, time-point Tau2 Chi2 P – value I2 (%) Z P – value 

Mild (0 – 3 months) 0.00 4.62 0.948 0.00 -0.61 0.540 

Moderate (0 – 3 months) 0.01 14.89 0.188 26.10 -2.92 0.004 

Severe (0 – 3 months) 0.01 10.01 0.349 10.12 -10.21    < 0.001 

Mild (3 – 6 months) 0.00 0.31 0.997 0.00 -4.32    < 0.001 

Moderate (3 - 6 months) 0.00 1.96 0.743 0.00 0.03 0.973 

Moderate (6 - 12 months) 0.00 0.10 0.950 0.00 -2.58 0.010 

Severe (6 - 12 months) 0.02 11.18 0.263 19.50 -8.92    < 0.001 

Moderate (12 - 18 months) 0.00 0.00 1.000 0.00 -1.22 0.221 

Mild (18 - 24 months) 0.00 0.00 1.000 0.00 -2.18 0.029 

Severe (18 - 24 months) 0.40 30.18 0.000 90.10 -4.72    < 0.001 

Mild (> 24 months) 0.00 4.03 0.909 0.00 1.39 0.164 

Moderate (> 24 months) 0.12 3.54 0.060 71.70 -1.80 0.072 

Severe (> 24 months) 0.21 4.65 0.031 78.50 -2.71 0.007 

 

Figure 5: Funnel plot of studies included stratified by neurocognitive domain: Executive 

Function 
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Figure 6: Forest plot of studies included stratified by neurocognitive domain: Learning 

& Memory  

 

 

Table 8: Heterogeneity Analysis stratified by neurocognitive domain: Learning & 

Memory 

Learning and Memory Heterogeneity Overall effect 

TBI Severity, time-point Tau2 Chi2 P – value I2 (%) Z P – value 

Mild (< 24 Hours) 0.03 8.32 0.140 39.90 -5.00    < 0.001 

Mild (0 – 3 months) 0.01 33.2 0.078 30.70 -5.5.0    < 0.001 

Moderate (0 – 3 months) 0.00 1.85 0.396 0.00 -2.32 0.021 

Severe (0 – 3 months) 0.06 29.53 0.006 56.00 -11.47    < 0.001 

Severe (6 - 12 months) 0.12 57.41 < 0.001 66.90 -5.78    < 0.001 

Moderate (12 - 18 months) 0.00 0.00 1.000 0.00 -1.61 0.108 

Severe (18 - 24 months) 0.00 3.51 0.476 0.00 -8.31    < 0.001 

Mild (> 24 months) 0.00 0.06 0.996 0.00 -0.62 0.534 
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Figure 7: Funnel plot of studies included stratified by neurocognitive domain: Learning 

& Memory 
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Figure 8: Forest plot of studies included stratified by neurocognitive domain: Language 

 

Table 9: Heterogeneity Analysis stratified by neurocognitive domain: Language 

Language Heterogeneity Overall effect 

TBI Severity, time-point Tau2 Chi2 P – value I2 (%) Z P – value 

Mild (0 – 3 months) 0.00 1.00 0.963 0.00 -1.54 0.124 

Severe (0 – 3 months) 0.00 0.02 0.893 0.00 -4.93    < 0.001 

Mild (6 – 12 months) 0.00 0.00 1.000 0.00 -3.67 <0.001 

Severe (6 - 12 months) 0.09 4.55 0.103 56.00 -3.38 0.001 

Severe (18 - 24 months) 0.00 1.10 0.294 9.34 -7.29    < 0.001 

Mild (> 24 months) 0.00 0.33 0.997 0.00 -1.68 0.093 
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Figure 9: Funnel plot of studies included stratified by neurocognitive domain: Language 
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Figure 10: Forest plot of studies included stratified by neurocognitive domain: 

Perceptual-motor Function 
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Table 10: Heterogeneity Analysis stratified by neurocognitive domain: Perceptual-motor 

Function 

Perceptual-motor Function Heterogeneity Overall effect 

TBI Severity, time-point Tau2 Chi2 P – value I2 (%) Z P – value 

Mild (0 – 3 months) 0.05 19.79 0.019 54.50 -0.44 0.662 

Severe (0 – 3 months) 0.02 7.92 0.244 24.30 -7.15    < 0.001 

Mild (6 – 12 months) 0.00 0.00 1.000 0.00 2.70 0.007 

Severe (6 - 12 months) 0.00 6.22 0.399 3.60 -6.87    < 0.001 

Mild (> 24 months) 0.00 5.34 0.867 0.00 -0.61 0.540 

 

Figure 11: Funnel plot of studies included stratified by neurocognitive domain: 

Perceptual-motor Function 
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Figure 12: Forest plot of studies included stratified by neurocognitive domain: Social 

Cognition 

 

Table 11: Heterogeneity Analysis stratified by neurocognitive domain: Social Cognition 

 

Social Cognition Heterogeneity Overall effect 

TBI Severity, time-point Tau2 Chi2 P – value I2 (%) Z P – value 

Mild (3 – 6 months) 0.00 1.16 0.763 0.00 -2.16 0.031 

Mild (18 - 24 months) 0.09 15.07 0.010 66.80 -0.73 0.462 
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Figure 13: Funnel plot of studies included stratified by neurocognitive domain: Social 

Cognition 
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Table 12: Meta-regression by Age Results 

  
Coefficients 

(95%CI)  
P – value  

TBI group (Ref = Mild)      

Moderate  0.00 (-0.13, 0.14)  0.983  

Severe  -0.62 (-0.77, -0.47)  < 0.001 

Age group (Ref = ≥ 5 years)      

< 5 years  -0.39 (-0.56, -0.21)  < 0.001 
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Table 13: Risk of bias assessment for studies included in the review using the Scottish 

Intercollegiate Guidelines Network (SIGN) criteria 

 

Question 1: The study address an appropriate and clearly focused question 

Question 2: Comparison groups are from a comparable population 

Question 3: Reports participation rate 

Question 4: Likelihood that a patient in the control group experienced a TBI was considered 

Question 5: Comparisons are made with full participants and those lost to follow-up 

Question 6: The outcomes are clearly defined 

Question 7: The assessment of outcome is made blind to exposure status. 

Question 8: Recognition that knowledge of exposure may have influenced outcome assessment 

Question 9: Exposure assessment method is reliable 

Question 10: Method of assessment is evidence-based 

Question 11: Exposure level measured more than once 

Question 12: Design and analysis takes into account main potential confounders 

Question 13: Have confidence intervals been provided? 

Question 14: Is there clear evidence of association between exposure and outcome? Consider the clinical context, 

methodology and statistical power used 

Question 15: Are the results of this study directly applicable? 
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 Author, Year 

Question # 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Anderson, 200057 Y Y NA N NA Y N Y Y Y Y Y Y Y Y 

Anderson, 200057 Y Y N N NA Y NR Y Y Y Y Y Y Y Y 

Anderson, 200458 Y Y Y N N Y N N Y Y Y NR N Y Y 

Anderson, 200458 Y Y Y N NA Y N N Y Y Y Y Y Y Y 

Anderson, 201360 Y Y Y Y NA Y N Y Y Y Y Y N N Y 

Anderson, 201360 Y Y Y NA NA Y NA N Y Y N Y Y N Y 

Anderson, 201761 Y Y Y NA NA Y N Y Y Y Y Y N Y Y 

Anderson, 201761 Y Y N NA NA Y NR Y Y Y N Y Y Y Y 

Beauchamp, 201344 Y Y Y NA N Y N N Y Y Y N N Y Y 

Beauchamp, 201344 Y NR N N NR Y N N Y Y N NR Y Y Y 

Fay, 199426 Y Y Y NA NA Y NA Y Y NR Y NR N Y Y 

Fay, 199426 Y Y N N N Y N N Y Y N Y Y Y Y 

Fulton, 201236 Y Y Y NA Y Y NA Y NR Y Y Y N Y Y 

Fulton, 201236 Y Y Y NA Y Y NA Y Y Y N Y N Y Y 

Gagnon, 200434 Y Y Y NA Y Y NA NR Y Y NR Y N Y Y 

Gagnon, 200434 Y Y Y Y Y Y Y Y Y Y Y Y N Y Y 

Ganesalingam, 201140 Y Y Y NA NA Y NA Y Y Y Y NR N Y Y 

Ganesalingam, 201140 Y Y N NA Y Y N N Y Y Y Y Y Y Y 

Jaffe, 199241 Y Y Y NA Y Y NA Y Y Y Y Y N Y Y 

Jaffe, 199241 Y Y Y NA Y Y NA Y Y Y NR Y N Y Y 

Janusz, 200235 Y Y Y NA Y Y NA Y Y Y NR Y N Y Y 

Janusz, 200235 Y Y Y NA Y Y NA Y Y Y NR Y N Y Y 

Keenan, 201871 Y Y Y NA Y Y NA Y Y Y NR Y N Y Y 

Keenan, 201871 Y Y Y NA N Y Y N Y Y Y NR N Y Y 

Konigs, 201545 Y Y Y Y NA Y NA Y Y Y NA Y N Y Y 

Konigs, 201545 Y Y Y Y NA Y Y NR Y Y Y Y N Y Y 

Konigs, 201646 Y Y Y Y NA Y NA Y Y Y NR Y N Y Y 

Konigs, 201646 Y Y Y Y NA Y Y Y Y Y NR Y N Y Y 

Levin, 199632 Y Y NA NA NA Y NA Y Y Y NR Y N Y Y 

Levin, 199632 Y Y Y NA Y Y NA Y Y Y NR Y N Y Y 

Massagli, 199656 Y Y Y NA Y Y NA Y Y NR NR Y N Y Y 

Massagli, 199656 Y Y Y N Y Y NA NR Y NR NR Y N Y Y 

Nelson, 201643 Y Y Y Y Y Y NA NR NR NA NR Y N Y Y 

Nelson, 201643 Y Y Y Y Y Y N N NR NA Y NR Y Y Y 

Ponsford, 199939 Y Y NA Y Y Y NA Y Y NR NR Y N Y Y 

Ponsford, 199939 Y Y Y Y Y Y NA Y Y NR NR Y N Y Y 

Rieger, 201311 Y Y Y Y NR Y NA Y Y Y NR Y N Y Y 

Rieger, 201311 Y Y Y NA Y Y N Y Y Y NR Y Y Y Y 

Ryan, 201553 Y Y N NA NA Y NA Y Y NR NR Y N Y Y 

Ryan, 201553 Y Y Y NA Y Y NA NR Y NR NR Y N Y Y 

Ryan, 201650 Y Y N NA NA Y NA NR Y Y NR Y N Y Y 

Ryan, 201650 Y Y N Y NA Y N NR Y Y Y Y N Y Y 
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 Author, Year 

Question # 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Ryan, 201651 Y Y N NA NA Y NA Y Y NR NR Y N Y Y 

Ryan, 201651 Y Y N NA Y Y NA NR Y NR NR Y Y Y Y 

Ryan, 201752 Y Y Y NA NR Y NA Y Y NR NR Y N Y Y 

Ryan, 201752 Y Y Y NA Y Y NA Y Y Y NR Y Y Y Y 

Studer, 201447 Y Y Y NA Y Y NA Y Y Y NR Y N Y Y 

Studer, 201447 Y Y Y NA Y Y NA Y Y NR NR Y N Y Y 

Tsushima, 201662 Y N NA Y NA Y NA Y Y Y NR Y N Y Y 

Tsushima, 201662 Y N Y Y Y Y NA Y Y Y NR Y N Y Y 

Yumul, 201737 Y Y NA Y Y Y NA Y Y Y NR Y Y Y Y 

Yumul, 201737 Y Y Y Y Y Y NA Y Y Y NR Y N Y Y 

Y = Yes, N = No, NA = Not applicable, NR = Not reported  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Neurol Neurosurg Psychiatry

 doi: 10.1136/jnnp-2020-325066–7.:10 2021;J Neurol Neurosurg Psychiatry, et al. Goh MSL



 

 

Table 14: Risk of bias assessment for studies included in the review National Institute of 

Health – National Heart, Lung, and Blood Institute (NIH NHLBI) tool 

 

Question 1: Objectives clearly stated 

Question 2: Population clearly stated 

Question 3: Participation rate of at least 50% 

Question 4: Was the inclusion and exclusion criteria applied equally? Were the comparison groups from a similar 

population? 

Question 5: Was a sample size justification, power description, or variance and effect estimates provided? 

Question 6: Was the exposure evaluated prior to the measurement? 

Question 7: Was the timeframe reasonable for observing associations between the comparison groups? 

Question 8: Were varying levels of exposure evaluated? 

Question 9: Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented 

consistently? 

Question 10: Was the exposure(s) assessed more than once over time? 

Question 11: Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented 

consistently across all study participants? 

Question 12: Were the outcome assessors blinded to the exposure status of participants? 

Question 13: Was loss to follow-up after baseline 20% or less? 

Question 14: Were key potential confounding variables measured and adjusted statistically for their impact on the 

relationship between exposure(s) and outcome(s)? 
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Author, Year 

Question # 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Anderson, 200659 Y Y Y Y N Y Y Y Y NR Y NA NR Y 

Anderson, 200659 Y Y Y Y N Y Y Y Y NR Y NA Y Y 

Baillargeon, 201223 Y Y NR Y N Y Y Y Y NR Y NR Y Y 

Baillargeon, 201223 Y Y NR Y N Y Y Y Y NR Y NA Y Y 

Horneman, 200927 Y Y N Y N Y Y Y Y NR Y NA Y Y 

Horneman, 200927 Y Y N Y N Y Y Y Y NR Y NA Y Y 

Lajiness-O'Neill, 201154 Y Y NR Y N Y Y Y Y NR Y NA NR Y 

Lajiness-O'Neill, 201154 Y Y Y Y N Y Y Y Y NR Y NA NR Y 

Levin, 199330 Y Y NR Y N Y Y Y Y NR Y NA NR Y 

Levin, 199330 Y Y NR Y N Y Y Y Y NR Y NA NR Y 

Levin, 199431 Y Y Y Y N Y Y Y Y NR N NA Y Y 

Levin, 199431 Y Y Y Y N Y Y Y Y NR Y NA Y Y 

Moser, 200555 Y Y NR Y N Y Y Y Y NR Y NR Y Y 

Moser, 200555 Y Y NR Y N Y Y Y Y NR Y NA Y Y 

Murdaugh, 201824 Y Y NR Y N Y Y N Y NR Y NA NR Y 

Murdaugh, 201824 Y Y Y Y N Y Y N Y NR Y NA Y Y 

Papoutsis, 201438 Y Y N Y N Y Y Y Y NR Y NA NA Y 

Papoutsis, 201438 Y Y N Y N Y Y Y Y NR Y NA NA Y 

Prigatano, 200828 Y Y NR Y N Y Y Y Y NR Y NR NR Y 

Prigatano, 200828 Y Y Y Y N Y Y Y Y NR Y NA NR Y 

Taylor, 200829 Y Y Y Y N Y Y Y Y NR Y NR Y Y 

Taylor, 200829 Y Y Y Y N Y Y Y Y NR Y NA Y Y 

Walz, 201048 Y Y Y Y N Y Y Y Y NR Y NA Y Y 

Walz, 201048 Y Y Y Y N Y Y Y Y NR Y NA Y Y 

Walz, 201149 Y Y Y Y N Y Y Y Y NR Y NA Y Y 

Walz, 201149 Y Y Y Y N Y Y Y Y NR Y NA Y Y 

Yeates, 199542 Y Y Y Y N Y Y Y Y NR Y NA Y Y 

Yeates, 199542 Y Y Y Y N Y Y Y Y NR Y NA Y Y 

Y = Yes, N = No, NA = Not applicable, NR = Not reported  
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Table 15: Risk of bias assessment for case-control studies included in the review, as 

assessed by the SIGN criteria.  

Question 1: The study addresses an appropriate and clearly focused question. 

Question 2: The cases and controls are taken from comparable populations. 

Question 3: The same exclusion criteria are used for both cases and controls. 

Question 4: Comparison is made between participants and non-participants to establish their similarities or 

differences. 

Question 5: Cases are clearly defined and differentiated from controls. 

Question 6: It is clearly established that controls are non-cases. 

Question 7: Measures were taken to prevent knowledge of primary exposure influencing case ascertainment. 

Question 8: Exposure status is measured in a standard, valid and reliable way. 

Question 9: The main potential confounders are identified and taken into account in the design and analysis. 

Question 10: Confidence intervals are provided. 

Question 11: Taking into account clinical considerations, your evaluation of the methodology used, and the 

statistical power of the study, do you think there is clear evidence of an association between exposure and outcome? 

Question 12:  Are the results of this study directly applicable to the patient group targeted by this guideline? 

 

Author, Year 

Question # 

1 2 3 4 5 6 7 8 9 10 11 12 

Howell, 201825 Y Y Y NA Y Y NA Y Y Y Y Y 

Howell, 201825 Y Y Y NA Y Y NA Y Y Y Y Y 

Y = Yes, N = No, NA = Not applicable, NR = Not reported  
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Table 16: Demographic Data for Included Studies 

Title Author 

Public

ation 

Year 

Study 

Design 

Study 

Setting 

Prospecti

ve vs 

Retrospe

ctive 

Populati

on age 

range, 

years 

(minimu

m) 

Populati

on age 

range,ye

ars 

(maximu

m) 

Time 

points 

Mild 

Popul

ation 

(n) 

Mild 

populatio

n age, 

years 

(mean 

(SD)) 

Moderat

e 

Populati

on (n) 

Moderate 

population 

age, years 

(mean (SD)) 

Severe 

Popul

ation 

(n) 

Severe 

populatio

n age, 

years 

(mean 

(SD)) 

Control 

Populati

on (n) 

Control population 

age, years (mean (SD)) 

Neuropsychological and 

neurophysiological assessment of 

sport concussion in children, 

adolescents and adults 

A. Baillargeon 

et al 
2012 

Cross-

sectional 

study 

Referral 

based 

Retrospec

tive 
9 16 6 months 

9-

12yo: 

16 

13-

16yo: 

17 

9-12yo: 

11 (1.2) 

13-16yo: 

14.8 (1.1) 

- - - - 

9-

12yo:16 

13-16yo: 

17 

9-12yo: 10.5 (1.2) 

13-16yo: 14.2 (1.0) 

A prospective study of symptoms 

and neurocognitive outcomes in 

youth with concussion vs 

orthopaedic injuries 

B. P. Rieger et 

al 
2013 

Cohort 

Study 

Hospital 

based 

Prospecti

ve 
8 17 

<24hrs, 3 

months 
39 

13.67 

(2.94) 
- - - - 22 13.2 (1.97) 

Effects of Developmental Age on 

Symptom Reporting and 

Neurocognitive Performance in 

Youth After Sports-Related 

Concussion Compared to Control 

Athletes 

D. L. 

Murdaugh et al 
2018 

Cross-

sectional 

study 

Register 

based 

Retrospec

tive 
8 21 

< 1 

month 
1345 - - - - - 3529 - 

Detection of Acute and Long-

Term Effects of Concussion: 

Dual-Task Gait Balance Control 

Versus Computerized 

Neurocognitive Test 

D. R. Howell et 

al 
2018 

Case-

control 

Study 

Referral 

based 

Prospecti

ve 
Not stated Not stated 

3 days, 2 

months 
51 17.5 (3.3) - - - - 44 17.7 (2.9) 

Outcome of pediatric traumatic 

brain injury at three years: a 

cohort study 

G. C. Fay et al 1994 
Cohort 

Study 

Hospital 

based 

Prospecti

ve 
6 15 3 years 40 

Did not 

report 
- - - - 40 Did not report 

Cognitive outcome in children 

and young adults who sustained 

severe and moderate traumatic 

brain injury 10 years earlier 

G. Horneman et 

al 
2009 

Cross-

sectional 

study 

Register 

based 

Retrospec

tive 
0 17 10 years - - - - 30 

9.97 

(5.11) 
40 

matched by age and 

gender 

Individual case analysis of 

processing speed difficulties in 

children with and without 

traumatic brain injury 

G. P. Prigatano, 

J et al 
2008 

Cross-

sectional 

Study 

Register 

based 

Retrospec

tive 
6 16 

10 

months 
41 

10.93 

(2.57) 
- - - - 213 10.13 (2.34) 
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Title Author 

Public

ation 

Year 

Study 

Design 

Study 

Setting 

Prospecti

ve vs 

Retrospe

ctive 

Populati

on age 

range, 

years 

(minimu

m) 

Populati

on age 

range,ye

ars 

(maximu

m) 

Time 

points 

Mild 

Popul

ation 

(n) 

Mild 

populatio

n age, 

years 

(mean 

(SD)) 

Moderat

e 

Populati

on (n) 

Moderate 

population 

age, years 

(mean (SD)) 

Severe 

Popul

ation 

(n) 

Severe 

populatio

n age, 

years 

(mean 

(SD)) 

Control 

Populati

on (n) 

Control population 

age, years (mean (SD)) 

Traumatic brain injury in young 

children: postacute effects on 

cognitive and school readiness 

skills 

H. G. Taylor et 

al 
2008 

Cross-

sectional 

study 

Register 

based 

Retrospec

tive 
3 6 1 month - - 64 5.06 (1.20)  - 117 5.21 (1.08) 

Semantic memory following 

pediatric head injury: relationship 

to age, severity of injury, and 

MRI 

H. S. Levin et 

al 
1996 

Cohort 

Study 

Hospital 

based 

Prospecti

ve 
5 16 

3 months, 

1 year 
36 

9.81 

(3.12) 
- - 41 

9.32 

(3.11) 
104 10.4 (3.2) 

Cognition in relation to magnetic 

resonance imaging in head-

injured children and adolescents 

H. S. Levin et 

al 
1993 

Cross-

sectional 

study 

Hospital 

based 

Prospecti

ve 
6 16 3 months - - - - 

52  

6-10yo 

n=34 

11-

16yo 

n=18 

5.80 

(2.30) 

12.4 (2.4) 

57 

6-10yo 

n=41 

11-16yo 

n=16 

8.1 (1.4) 

14.2 (1.4) 

Dissociation between delayed 

alternation and memory after 

pediatric head injury: relationship 

to MRI findings 

H. S. Levin et 

al 
1994 

Cross-

sectional 

study 

Hospital 

based 

Prospecti

ve 
5 16 

20 

months 
- - - - 

40 

5-7yo 

n=18 

8-16yo 

n=22 

- 56 9.9 (3.1) 

Psychosocial and Executive 

Function Recovery Trajectories 

One Year after Pediatric 

Traumatic Brain Injury: The 

Influence of Age and Injury 

Severity 

H. T. Keenan et 

al 
2018 

Cohort 

Study 

Hospital 

based 

Prospecti

ve 
2.5 15 

3 months, 

1 year 
144 9.1 (4.3) - - 86 9.1 (4.2) 133 8.6 (4.1) 

Visuomotor response time in 

children with a mild traumatic 

brain injury 

I. Gagnon et al 2004 
Cohort 

Study 

Hospital 

based 

Prospecti

ve 
7 16 

1 week, 1 

month, 3 

months 

38 12.3 (2.8) - - - - 38 12 (2.9) 

Social problem-solving skills in 

children with traumatic brain 

injury: long-term outcomes and 

prediction of social competence 

J. A. Janusz et 

al 
2002 

Cohort 

Study 

Hospital 

based 

Prospecti

ve 
9 18 4 years - - 40 9.41 (1.79) 35 

9.71 

(2.08) 
46 9.42 (1.92) 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Neurol Neurosurg Psychiatry

 doi: 10.1136/jnnp-2020-325066–7.:10 2021;J Neurol Neurosurg Psychiatry, et al. Goh MSL



 

 

Title Author 

Public

ation 

Year 

Study 

Design 

Study 

Setting 

Prospecti

ve vs 

Retrospe

ctive 

Populati

on age 

range, 

years 

(minimu

m) 

Populati

on age 

range,ye

ars 

(maximu

m) 

Time 

points 

Mild 

Popul

ation 

(n) 

Mild 

populatio

n age, 

years 

(mean 

(SD)) 

Moderat

e 

Populati

on (n) 

Moderate 

population 

age, years 

(mean (SD)) 

Severe 

Popul

ation 

(n) 

Severe 

populatio

n age, 

years 

(mean 

(SD)) 

Control 

Populati

on (n) 

Control population 

age, years (mean (SD)) 

Cognitive predictors of academic 

achievement in young children 1 

year after traumatic brain injury 

J. B. Fulton et 

al 
2012 

Cohort 

Study 

Hospital 

based 

Prospecti

ve 
3 6 

1 month, 

1 year 
- - 46 5 (1.2) - - 80 5.1(1.1) 

Adult cognitive outcomes 

following childhood mild 

traumatic brain injuries 

J. N. Yumul et 

al 
2017 

Cohort 

Study 

Register 

based 

Retrospec

tive 
0 17 15 years 59 

7.05 

(4.03) 
- - - - 43 10.47 (3.79) 

Long-term executive functioning 

outcomes for complicated and 

uncomplicated mild traumatic 

brain injury sustained in early 

childhood 

J. Papoutsis et 

al 
2014 

Cross-

sectional 

study 

Register 

based 

Retrospec

tive 
0 4 

More 

than 7 

years 

34 

Comp, 

18 

uncom

p 

Comp: 

9.91 

(1.17) 

Uncomp: 

9.5 (1.32) 

- - - - 33 9.71 (1.71) 

Cognitive and behavioral 

outcome following mild 

traumatic head injury in children 

J. Ponsford et al 1999 
Cohort 

Study 

Hospital 

based 

Prospecti

ve 
6 15 

1 week, 3 

months 
72 11.2 (2.7) - - - - 49 10.9 (2.5) 

Executive functions and social 

competence in young children 6 

months following traumatic brain 

injury 

K. 

Ganesalingamet 

al 

2011 
Cohort 

Study 

Hospital 

based 

Prospecti

ve 
3 6 6 months - - 64 5.19 (1.20) - - 119 5.12 (1.07) 

Severity of pediatric traumatic 

brain injury and early 

neurobehavioral outcome: a 

cohort study 

K. M. Jaffe et 

al 
1992 

Cohort 

Study 

Hospital 

based 

Prospecti

ve 
6 15 24 days 53 

Did not 

report 
- - - - 53 Did not report 

Verbal learning and memory 

following pediatric closed-head 

injury 

K. O. Yeates et 

al 
1995 

Cross-

sectional 

study 

Hospital 

based 

Retrospec

tive 
5 16 

10.6 

months 
- - - - 34 

9.73 

(2.88) 
47 11.35 (2.78) 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Neurol Neurosurg Psychiatry

 doi: 10.1136/jnnp-2020-325066–7.:10 2021;J Neurol Neurosurg Psychiatry, et al. Goh MSL



 

 

Title Author 

Public

ation 

Year 

Study 

Design 

Study 

Setting 

Prospecti

ve vs 

Retrospe

ctive 

Populati

on age 

range, 

years 

(minimu

m) 

Populati

on age 

range,ye

ars 

(maximu

m) 

Time 

points 

Mild 

Popul

ation 

(n) 

Mild 

populatio

n age, 

years 

(mean 

(SD)) 

Moderat

e 

Populati

on (n) 

Moderate 

population 

age, years 

(mean (SD)) 

Severe 

Popul

ation 

(n) 

Severe 

populatio

n age, 

years 

(mean 

(SD)) 

Control 

Populati

on (n) 

Control population 

age, years (mean (SD)) 

Prospective, Head-to-Head Study 

of Three Computerized 

Neurocognitive Assessment 

Tools (CNTs): Reliability and 

Validity for the Assessment of 

Sport-Related Concussion 

L. D. Nelson et 

al 
2016 

Cohort 

Study 

Hospital 

based 

Prospecti

ve 
17 18 

<24hrs, 

1.5 

months 

165 
17.46 

(1.99) 
- - - - 166 17.64 (1.80) 

Susceptibility weighted imaging 

and its relationship to outcome 

after pediatric traumatic brain 

injury 

M. H. 

Beauchamp et 

al 

2013 
Cohort 

Study 

Hospital 

based 

Prospecti

ve 
5 14 6 months 

Unco

mplica

ted: 58 

Compl

icated: 

13 

Uncompli

cated: 

10.59 

(2.43) 

Complica

ted: 9.82 

(2.35) 

- - - - 43 10.25 (3.04) 

Pediatric Traumatic Brain Injury 

and Attention Deficit 
M. Konigs et al 2015 

Cohort 

Study 

Hospital 

based 

Retrospec

tive 
6 13 

Control: 

1.6 years 

TBI Mild: 

1.7 years 

Mild 

(RF-): 

24 

Mild 

(RF+): 

52 

Mild (RF-

): 8.7 

(2.1) 

Mild (RF-

): 8.8 

(2.0) 

- - - - 53 9.3 (2.1) 

Feedback learning and behavior 

problems after pediatric 

traumatic brain injury 

M. Konigs et al 2016 
Cohort 

Study 

Hospital 

based 

Retrospec

tive 
6 13 

Control: 

1.6 years 

TBI Mild: 

1.7 years 

Mild 

(RF-): 

24 

Mild 

(RF+): 

51 

Mild (RF-

): 7.1 

(2.4) 

Mild (RF-

): 7.1 

(2.2) 

- - - - 52 9.3 (2.1) 

Post-concussive symptoms and 

neuropsychological performance 

in the post-acute period following 

pediatric mild traumatic brain 

injury 

M. Studer et al 2014 
Cohort 

Study 

Hospital 

based 

Prospecti

ve 
6 16 

1 month, 

4 months 
40 

11.05 

(3.1) 
- - - - 38 10.54 (2.65) 

Emerging narrative discourse 

skills 18 months after traumatic 

brain injury in early childhood 

N. C. Walz et al 2012 

Cross-

sectional 

study 

Register 

based 

Retrospec

tive 
5 14 1.5 years - - 43 

5.19 (3.06-

6.92) 
- - 85 5.11 (3.15-6.95) 

Theory of mind skills 1 year after 

traumatic brain injury in 6- to 8-

year-old children 

N. C. Walz et al 2010 

Cross-

sectional 

study 

Register 

based 

Prospecti

ve 
5 7 1 year - - 30 

5.89 (4.79-

6.93) 
- - 52 5.84 (4.90-6.95) 
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Title Author 

Public

ation 

Year 

Study 

Design 

Study 

Setting 

Prospecti

ve vs 

Retrospe

ctive 

Populati

on age 

range, 

years 

(minimu

m) 

Populati

on age 

range,ye

ars 

(maximu

m) 

Time 

points 

Mild 

Popul

ation 

(n) 

Mild 

populatio

n age, 

years 

(mean 

(SD)) 

Moderat

e 

Populati

on (n) 

Moderate 

population 

age, years 

(mean (SD)) 

Severe 

Popul

ation 

(n) 

Severe 

populatio

n age, 

years 

(mean 

(SD)) 

Control 

Populati

on (n) 

Control population 

age, years (mean (SD)) 

Theory of mind mediates the 

prospective relationship between 

abnormal social brain network 

morphology and chronic 

behavior problems after pediatric 

traumatic brain injury 

N. P. Ryan et al 2016 
Cohort 

Study 

Register 

based 

Prospecti

ve 
5.3 15.4 6 months 

66 

Mild: 

53 

Mild-

compli

cated: 

13 

mild: 

10.69 

(2.35); 

mild-

complicat

ed: 9.65 

(2.45) 

- - - - 33 9.94 (2.95) 

Uncovering the neuroanatomical 

correlates of cognitive, affective 

and conative theory of mind in 

paediatric traumatic brain injury: 

a neural systems perspective 

N. P. Ryan et al 2017 

Cross-

sectional 

study 

Register 

based 

Prospecti

ve 
- - 2 years 

71 

Mild: 

57 

Mild-

Compl

icated: 

14 

mild: 

10.67 

(2.36); 

mild 

complicat

ed: 9.47 

(2.44) 

- - - - 43 10.25 (3.04) 

Examining the Prospective 

Relationship between Family 

Affective Responsiveness and 

Theory of Mind in Chronic 

Paediatric Traumatic Brain Injury 

N. P. Ryan et al 2017 
Cohort 

Study 

Hospital 

based 

Prospecti

ve 
5.5 15.11 2 years 

52 

Mild: 

43 

Mild-

Compl

icated: 

9 

Mild: 

10.61 

(2.30) 

Mild-

Complica

ted: 9.16 

(2.56) 

- - - - 40 11.50 (2.92) 

Longitudinal outcome and 

recovery of social problems after 

pediatric traumatic brain injury 

(TBI): Contribution of brain 

insult and family environment 

N. Ryan et al 2016 
Cohort 

Study 

Hospital 

based 

Prospecti

ve 
5.5 15.11 6 months 47 

10.86 

(2.36) 
- - - - 40 9.96 (2.93) 

Demographic and injury-related 

moderators of memory and 

achievement outcome in pediatric 

TBI 

R. Lajiness-

O'Neill et al 
2011 

Cross-

sectional 

study 

Clinical 

based 

Retrospec

tive 
5 18 2 years - - - - 30 11 (5.3) 65 14.6 (3.4) 

Prolonged effects of concussion 

in high school athletes 

R. S. Moser et 

al 
2005 

Cross-

sectional 

study 

Hospital 

based 

Retrospec

tive 
13 19 

<1 week 

for 

recent,  

>6 

months 

for 1 and 

2 or more 

concussio

ns 

141 

Recent 

concus

sion = 

40  

1 

previo

us 

concus

sion = 

56 

2 or 

more 

previo

us 

concus

sions 

=45 

Recent = 15.8 (1.3) 

1 previous = 15.8 (1.3) 

2 or more previous = 15.9 (1.3) 

82 15.4 (1.2) 
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Title Author 

Public

ation 

Year 

Study 

Design 

Study 

Setting 

Prospecti

ve vs 

Retrospe

ctive 

Populati

on age 

range, 

years 

(minimu

m) 

Populati

on age 

range,ye

ars 

(maximu

m) 

Time 

points 

Mild 

Popul

ation 

(n) 

Mild 

populatio

n age, 

years 

(mean 

(SD)) 

Moderat

e 

Populati

on (n) 

Moderate 

population 

age, years 

(mean (SD)) 

Severe 

Popul

ation 

(n) 

Severe 

populatio

n age, 

years 

(mean 

(SD)) 

Control 

Populati

on (n) 

Control population 

age, years (mean (SD)) 

Neurobehavioral sequelae of 

severe pediatric traumatic brain 

injury: a cohort study 

T. L. Massagli 

et al 
1996 

Cohort 

Study 

Hospital 

based 

Prospecti

ve 
6 15 

3 weeks, 

1 year 
- - - - 30 - 30 - 

Recovery of memory function 

following traumatic brain injury 

in pre-school children 

V. A. Anderson 

et al 
2000 

Cohort 

Study 

Hospital 

based 

Prospecti

ve 
2 7 

3 months, 

1 year 
- - 46 4.5 (2.2) 31 4.7 (2.0) 35 5.0 (1.9) 

Thirty month outcome from early 

childhood head injury: a 

prospective analysis of 

neurobehavioural recovery 

V. A. Anderson 

et al 
2004 

Cohort 

Study 

Hospital 

based 

Prospecti

ve 
2 7 

<24hrs, 1 

year, 30 

months 

- - 46 4.6 (2.2) - - 33 4.95 (1.0) 

Comparing attentional skills in 

children with acquired and 

developmental central nervous 

system disorders 

V. Anderson et 

al 
2006 

Cross-

sectional 

study 

Clinical 

based 

Retrospec

tive 
8 15 2 years - - 41 5.5 (2.9) - - 46 11.5 (2.4) 

Social Competence at Two Years 

after Childhood Traumatic Brain 

Injury 

V. Anderson et 

al 
2017 

Cohort 

Study 

Hospital 

based 

Prospecti

ve 
5 16 

6 months, 

2 years 
38 

12.57 

(2.2) 
- - - - 39 11.58 (2.92) 

Social competence at 6 months 

following childhood traumatic 

brain injury 

V. Anderson et 

al 
2013 

Cross-

sectional 

study 

Hospital 

based 

Prospecti

ve 
5.3 15.4 

2 months, 

6 months 
60 

11.07 

(2.38) 
- - - - 43 10.25 (3.04) 

Effects of Two Concussions on 

the Neuropsychological 

Functioning and Symptom 

Reporting of High School 

Athletes 

W. T. Tsushima 

et al 
2016 

Cohort 

Study 

Register 

based 

Retrospec

tive 
14 18 20.7 days 58 

16.19 

(1.04) 
- - - - 409 15.84 (1.17) 
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