
Journal of Biosciences and Medicines, 2025, 13(9), 164-171 
https://www.scirp.org/journal/jbm 

ISSN Online: 2327-509X 
ISSN Print: 2327-5081 

 

DOI: 10.4236/jbm.2025.139014  Sep. 2, 2025 164 Journal of Biosciences and Medicines 
 

 
 
 

The Hidden Impact: Cognitive Consequences of 
Sport-Related Concussion in Children 

Hasan Basri1* , Marwah Al-Waadh2 

1Bishops Close Medical Practice, Durham, United Kingdom 
2Norton Medical Centre, Stockton-on-Tees, United Kingdom 

 
 
 

Abstract 
Background: Sport-related concussion (SRC) is increasingly recognised as a 
significant public health concern in children. While most recover within weeks, 
some experience persistent cognitive changes that can affect academic perfor-
mance and quality of life. Aim: To synthesise current evidence on cognitive 
outcomes following SRC in children, highlight methodological limitations, and 
discuss implications for clinical practice, education, and policy. Methods: Nar-
rative review of observational studies and systematic reviews focusing on pae-
diatric populations. Results: Most studies report measurable short- and me-
dium-term deficits in memory, reaction time, attention, and executive func-
tion, with mixed evidence on long-term effects. Younger children may be more 
vulnerable, and post-exertional testing can reveal residual deficits missed at 
rest. Heterogeneity in definitions and methods limits comparability. Conclu-
sion: SRC in children warrants improved recognition, standardised manage-
ment, and coordinated prevention strategies. Research priorities include longi-
tudinal studies, standardised assessment, and evaluation of targeted interven-
tions. 
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1. Introduction 

For this review, children are defined as individuals aged 5 - 18 years, consistent with 
the paediatric age range used in the included studies. Studies involving older 
adolescents (e.g., aged 17 - 18 years) were included if participants were still within 
this paediatric range at the time of recruitment and met the stated inclusion criteria. 

In organised sport, injury is inevitable. SRC has emerged as a significant public 
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health concern [1]. The incidence of SRC in children presenting to emergency 
departments has risen in recent years [2], with contact and ball sports carrying the 
highest risk [3]. SRC is a distinct form of mild traumatic brain injury (mTBI) ca-
pable of producing behavioural, cognitive, and neurophysiological changes [4]. 

Although many young athletes recover quickly, a subset experience prolonged 
symptoms and more significant psychological or cognitive difficulties [5]. Multi-
ple concussions increase the likelihood of further injuries [6], and in a developing 
brain may disrupt maturation with lasting functional impact. School-aged chil-
dren who sustain concussion can experience reduced academic performance and 
increased absenteeism [7]. 

Sex differences are well documented. Girls’ sports report consistently higher 
concussion rates than boys’ sports in matched activities [8] [9]. More recent large 
datasets clarify patterns in mechanisms and recovery: a CARE Consortium cohort 
of 2209 concussions among US Service Academy cadets (2015-2019) reported sex-
specific contexts and recovery trajectories, with female cadets exhibiting more 
concussions outside sport/military training and more prolonged recovery, while 
males more often had loss of consciousness and amnesia [10]. National High 
School RIO surveillance (2007-2019; 9916 concussions) found sex-stratified dif-
ferences in recovery times among female athletes [11], and contemporary NCAA 
surveillance (2014/15-2018/19) continues to show substantial concussion burden 
in women’s soccer [12]. 

Most outcome research has focused on adults, leaving a paediatric evidence gap 
[13]. Up to 60% of paediatric SRCs may go unrecognised [14] [15]. 

The 6th International Consensus on Concussion in Sport (Amsterdam, 2022) 
updates and expands the Berlin 2016 guidance, emphasising individualised man-
agement, multidisciplinary collaboration, and paediatric recovery considerations 
[16]. These recommendations highlight graduated return-to-learn and return-to-
sport protocols, objective assessment where possible, and recognition that symp-
toms may evolve over time—principles underpinning this review. 

2. Methods 

A structured search was conducted in March 2025 across MEDLINE, EMBASE, 
SPORTDiscus, and PsycINFO. Search terms combined concepts for paediatric 
populations (child*, adolesc*, youth), sports (football, rugby, hockey, gymnastics), 
injury (concuss*, mild traumatic brain injury), and cognitive outcomes (memory, 
attention, executive function). Only peer-reviewed original research in English in-
volving participants aged 5 - 18 years was included. Studies had to assess cognitive 
outcomes following SRC. Non-sport-related injuries, case series, reviews, and in-
tervention studies were excluded. Reference lists of relevant papers were screened 
to identify additional studies. 

For clarity and consistency with common concussion research terminology, 
cognitive outcome time frames were grouped as short-term (days post-injury), 
medium-term (weeks to ~3 months), and long-term (≥6 months after injury). 
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3. Epidemiology and Mechanisms 

Children account for a large share of sports-injury attendances. In England (2018-
2019), there were 367,093 emergency department visits for sports-related injuries, 
with children and adolescents comprising nearly half [14]. Up to 40% of SRCs 
occur in children aged 4 - 16 years despite representing only 18% of the population 
[17]. In the United States, children account for around a third of SRC-related 
emergency attendances [18]. Underreporting—driven by limited awareness and 
fear of exclusion—may affect up to 60% [14] [15]. 

Contact and ball sports such as football, rugby, and hockey dominate injury 
statistics [19]. Risk factors include younger age, immature neuromuscular control, 
and longer reaction times [20]. Concussive forces can be direct to the head or in-
direct via the neck or body, transmitting biomechanical energy to the brain [21]. 

The developing brain’s higher water content, ongoing myelination, and less sta-
bilising neck musculature may increase vulnerability and prolong recovery [22]. 
Following SRC, ionic shifts, altered cerebral blood flow, and impaired neurotrans-
mission can disrupt neuronal function, producing cognitive symptoms such as 
deficits in attention, memory, and processing speed [4] [22]. Broader neurochem-
ical changes after neurotrauma may also influence recovery trajectories [23]. 

4. Cognitive Outcomes of SRC in Children 
4.1. Short-Term Effects (Days) 

Multiple studies show measurable cognitive deficits within the first days after in-
jury. Impairments in reaction time, visual memory, and attention often persist for 
up to two weeks [24]-[26]. High school athletes performed worse than controls on 
verbal and visual memory up to seven days post-injury [27]. Deficits in reaction 
speed, visuospatial processing, and delayed visual memory have been reported at 
4 - 7 days, with recovery by day 10 [28]. One small study found no significant 
group differences [29] but relied on self-reported diagnosis and had a small sam-
ple (n = 26). 

4.2. Medium-Term Effects (Weeks to 3 Months) 

Some impairments persist beyond the acute phase. One month post-injury, con-
cussed children scored lower on verbal memory than controls, with reduced qual-
ity of life [30]. Up to three months post-injury, adolescents demonstrated poorer 
verbal working memory and executive function, with functional magnetic reso-
nance imaging (fMRI) showing altered activation [31]. Post-exertional testing can 
uncover latent deficits missed at rest: around one-third of athletes who appeared 
symptom-free showed declines in verbal and visual memory after moderate exer-
tion [13] [32]. 

4.3. Long-Term Effects (≥6 Months) 

Evidence is mixed. Large cross-sectional studies found no significant differences 
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in cognitive performance between athletes with multiple prior concussions and 
those without [33] [34]. Conversely, adolescent rugby players—both with and 
without recorded in-season concussion—showed lower attention and reasoning 
compared with non-contact controls and poorer academic trajectories [35]. Chil-
dren 6 months - 4 years post-concussion exhibited deficits in working memory, 
cognitive flexibility, and inhibitory control, with reduced P3 amplitude on elec-
troencephalography (EEG) [36]. 

5. Special Populations: Younger Children 

Younger children (≤12 years) may be particularly vulnerable due to ongoing brain 
maturation and emerging cognitive skills [22]. Six months post-concussion, work-
ing-memory impairments and reduced event-related potential (ERP) P3b ampli-
tudes were observed in pre-adolescents [37]. Children aged 8 - 10 years, assessed 
6 months - 4 years after concussion, showed significant deficits in executive func-
tion with corroborating electrophysiological changes [36]. In the acute phase, chil-
dren aged 5 - 12 years reported greater cognitive than somatic symptoms at 2 - 4 
days and 14 days post-injury [38]. 

6. Methodological Limitations in the Literature 

Interpretation is constrained by heterogeneity in concussion definitions (e.g., 
AAN; Berlin 2016; Amsterdam 2022), variable diagnostic approaches (self-report 
vs professional diagnosis), inconsistent cognitive testing tools (computerised bat-
teries vs traditional neuropsychological tests vs electrophysiology), and widely dif-
fering follow-up time-points. Most studies are observational, often cross-sec-
tional, with modest samples and limited control for confounding. These limita-
tions contribute to mixed findings and underline the need for standardised, lon-
gitudinal paediatric studies [16] [21] [33]. 

7. Implications for Clinical Practice and Schools 

• Assessment: Do not rely on symptoms alone; use age-appropriate objective 
cognitive testing where possible [37] [39]. 

• Return-to-learn: Prioritise school reintegration. Subtle deficits in attention, 
memory, and processing speed may persist after symptom resolution—plan 
temporary adjustments [7]. 

• Post-exertion checks: Consider post-exertional testing before clearance; about 
a third of recovered athletes show exertion-revealed deficits [13] [32]. 

• Collaboration: Coordinate clinicians, schools, parents, and sports staff to sup-
port graded academic and sport return. 

8. Policy and Prevention Recommendations 

• National surveillance: Implement standardised SRC reporting to track inci-
dence and outcomes [40]. 

• Consistent protocols: Adopt standardised return-to-play and return-to-learn 
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pathways aligned with consensus guidance [21] [37]. 
• Awareness: Educate parents, teachers, coaches, and young athletes to encour-

age recognition and reporting [15]. 
• Primary prevention: Enforce rules/training modifications, protective-equip-

ment standards, and safe tackling/technique coaching [4]. 

9. Research priorities 

• Large, prospective school-sport cohorts to establish incidence, recovery time-
lines, and long-term outcomes. 

• Standardised definitions and validated testing protocols used consistently across 
studies. 

• Longitudinal tracking of cognition and academic performance, especially in 
younger children. 

• Evaluation of post-exertional testing protocols for clearance decisions. 
• Trials of prevention and rehabilitation strategies (e.g., return-to-learn inter-

ventions). 

10. Limitations 

This review used a narrative design, which limits the ability to quantify effect sizes 
or formally assess heterogeneity. While we attempted a comprehensive search, 
publication bias cannot be excluded, and studies with null results may be under-
represented. The evidence base is further constrained by reliance on heterogene-
ous cognitive testing methods across studies, variation in concussion definitions, 
and inconsistent reporting of key variables such as injury mechanism, symptom 
duration, and premorbid factors. These factors reduce comparability between 
studies and limit the strength of any generalisable conclusions. 

11. Conclusion 

Sport-related concussion in children is common, causes short- and medium-term 
deficits in core cognitive domains, and may have longer-term effects in some. 
Younger children appear more vulnerable, and subtle impairments can persist be-
yond symptom resolution. Protecting the cognitive health of young athletes re-
quires improved recognition, standardised management, coordinated policy, and 
targeted research—guided by updated international consensus recommendations. 
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