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Session 
Overview • What is a Traumatic Brain Injury (TBI)?

• Epidemiology of TBI

• What we currently know about TBI in 

Children

• Effects of TBI in Children

• Return to School Following a TBI
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A traumatic brain injury, or TBI, is 
an injury that affects how the 
brain works. 

It may be caused by a:
• Bump, blow, or jolt to the head 
• Penetrating injury (such as 

from a gunshot) to the head

There are three main types of TBI:
• Mild TBI or concussion
• Moderate TBI
• Severe TBI

What is a 
Traumatic Brain 
Injury (TBI) ?



Page 4

Epidemiology of TBI
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TBI Surveillance

Epidemiology of TBI

Source: https://www.cdc.gov/traumaticbraininjury/data/index.html

CDC collects and reports TBI 

data to understand:
• How many people are affected by 

this injury

• Who is most at risk

• The leading ways a person may get 

a TBI

• Whether programs to prevent TBI 

are working
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National Estimate of 
Parent Reported 
History of TBI

Epidemiology of TBI

Parents report  2.5% of children have a history of TBI 

in the United States.

Source: Haarbauer-Krupa, J, Heggs Lee, A, Bitsko, RH, Zhang, X, Kresnow-Sedacca, M, 

Prevalence of parent reported traumatic brain injury in children and associated health 

conditions. JAMA Pediatr, 2018, doi:10.1001/jamapediatrics.2018.2740. 
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Not all visits for 
concussion are 
in the 
Emergency 
Department

Epidemiology of 
TBI
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Children and their 
families experience two 
models of care for 
Concussion and TBI 

Models of Care 
for Children

Healthcare

School

Source: Haarbauer-Krupa, J, Ciccia, A, Dodd, D, Ettel, D, Kurowski, B, Lumba-Brown, A & Suskauer, S. 

(2017) Service Delivery in the Healthcare and Educational Systems for Children following Traumatic Brain 

Injury, Journal of Head Trauma Rehabilitation,32(6):367-377. 



Identification of TBI

Healthcare
• Healthcare provider makes 

the diagnosis based on CDC 

definition/ICD-CM codes

• Current data is from 

Emergency Department visits

• Some children are seen by a 

pediatrician or family 

practitioner, especially for 

mild injuries.

• In some settings the athletic 

trainer makes the initial 

diagnosis

School
• PARENT OR STUDENT 

REPORT

• Discharge letter or 

information from 

healthcare visit conveyed 

to school

• Teacher report of a change 

in student behavior

• Observation of a TBI event 

at school

EVENT OCCURRED BUT DID NOT SEEK MEDICAL CARE
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Understanding How TBI Affects Children
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Imaging has advanced

What we know about TBI across the Pediatric Lifespan

Multiple TBIs Mean Something
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What we know about TBI across the Pediatric Lifespan

Source: Haarbauer-Krupa, J, Arbogast, KB,  , Metzger, KB, Greenspan, AI Kessler, R,  

Curry, AE, Bell, JM DePadilla, L, Pfeiffer, MR,  Zonfrillo, MR, &  Master, CL. (2018). 

Variations in mechanisms of injury for children with concussion. Journal of Pediatrics.

TBI Mechanism of Injury Varies by Age
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Age at the time of 
injury means 
something.

Younger children 
are at risk for long 
term effects.

What we know about TBI Across the Pediatric Lifespan
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Past and Current 
Health History Means 
Something

Children with a lifetime 
history of TBI are more 
likely to have co-
occurring health 
conditions

What we know about TBI Across the Pediatric Lifespan

Source: Haarbauer-Krupa, J, Heggs Lee, A, Bitsko, RH, Zhang, X, Kresnow-Sedacca, M, 

Prevalence of parent reported traumatic brain injury in children and associated health 

conditions. JAMA Pediatr, 2018, doi:10.1001/jamapediatrics.2018.2740. 
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Heterogeneity in Injury 
Effects and Outcomes –
related to multiple factors

• injury characteristics

• individual child 
characteristics

• the child’s environment 

What we know about TBI Across the Pediatric Lifespan
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What we know about TBI Outcomes Across the Pediatric Lifespan
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What we know about TBI Across the Pediatric Lifespan

Becoming an adult
Childhood
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Report to Congress on the Management of TBI in Children

+ TBI Act of 2014 

+ The United States Congress directed 
CDC, in consultation with the National 
Institutes of Health to: “conduct a 
review of scientific evidence related 
to brain injury in children and 
submit a Report to Congress that 
describes the results and makes 
recommendations”

+ Released in March 2018
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Report to Congress on the Management of TBI in Children

▪ Identifies gaps in health care, school, and community services

▪ Highlights policy strategies to address the short and long-term consequences of a TBI

▪ Offers specific and actionable 

recommendations to improve TBI care 

in children, and advance our 

understanding of TBI care in the future

https://www.cdc.gov/traumaticbraininjury/pdf/reportstocongress/managementoftbiinchildren/TBI-RTC-Promotional-Postcard-508.pdf


Report to Congress Recommendations

• Ensure that all children who return to school following a TBI are monitored

• Coordination of care across settings (medical, educational)

• Train educational professionals

• Understand Transitions

• From elementary to middle to high school

• From pediatric to adult healthcare

• Conduct Research

• Need for longitudinal studies

• More comprehensive surveillance estimates
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The World Health Organization (WHO) defines a 
chronic disease as having one or more of the 
following characteristics: 

1) has a long duration
2) caused by non-reversible pathologic 
alterations
3) requires specialized training of the patient 
for rehabilitation
4) may require a long period of observation, 
supervision or care

TBI as a Chronic 
Health Condition

Source: Pruitt S, Annandale S, World Health Organization. Noncommunicable Disease and Mental Health 

Cluster. Innovative care for chronic conditions : building blocks for action : global report. Noncommunicable 

Diseases and Mental Health, World Health Organization; 2002:iv, 112.
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TBI as a Chronic 
Health Condition

Source: Corrigan JD, Hammond FM. Traumatic brain injury as a chronic health condition. Arch Phys Med Rehabil. Jun 2013;94(6):1199-

201. doi:10.1016/j.apmr.2013.01.023; Sariaslan A, Sharp DJ, D'Onofrio BM, Larsson H, Fazel S. Long-Term Outcomes Associated with 

Traumatic Brain Injury in Childhood and Adolescence: A Nationwide Swedish Cohort Study of a Wide Range of Medical and Social 

Outcomes. PLoS Med. 08 2016;13(8):e1002103. doi:10.1371/journal.pmed.1002103; 

TBI as a chronic health condition in children

• Research is emerging on the long-term 

effects in children- indicating the effects 

of TBI can remain over the child’s 

lifespan into adulthood.

Most studies report on Moderate to Severe TBI
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TBI as a Chronic 
Health Condition

Kurowski, Brad G. MD, MS; Haarbauer-Krupa, Juliet PhD, FACRM; Giza, Christopher C. MD, FAAN. When Traumatic Brain Injuries in 

Children Become Chronic Health Conditions. Journal of Head Trauma Rehabilitation ():10.1097/HTR.0000000000000842, December 14, 

2022. | DOI: 10.1097/HTR.0000000000000842 .

TBI as a chronic health condition in children

• Adults who report a childhood injury 

report post TBI health and behavioral 

changes that result in financial and 

emotional challenges
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Return to 
School after 

TBI
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Promising Practices Overall

• Facilitate parent Involvement

• Share materials and ideas about Return to School 

Program Communication and Collaboration

• Partner with academic institutions and other TBI 

stakeholders

• Use evidence to form policies and practices
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Policy and Legislative Impact

Return to Play and Return to Learn Laws

Special Services Laws

▪ 504 plans 

▪ Special Education Laws

School Health Plan
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CDC HEADS UP 
Resources for Schools
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CDC handout 
describing symptom-
based recovery tips
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Research shows giving a 
letter to schools increases 
school-based 
accommodations for a 
student with a concussion.
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CDC has a training for 
educators on concussion 
among children.
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CDC has a training for 
healthcare providers on 
concussion among children.



Athletic Trainers

Healthcare Providers
School Professionals

Online Trainings



Youth Sports Coaches

High School Sports Coaches Sports Officials

Online Trainings
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Summary

• Children experience TBI and Concussion 
across the age span of childhood. 

• Children and their families navigate two 
models of care –Healthcare and School 
Systems

• Children can experience long term effects 
over their school career and into adulthood.
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Traumatic Brain 
Injury

TBI is not just an event.
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Thank you! The findings and conclusions in this 

presentation are those of the authors and 

do not necessarily represent the official 

position of the Centers for Disease Control 

and Prevention.

Juliet Haarbauer-Krupa, PhD FACRM

Email: WUK1@cdc.gov

mailto:WUK1@cdc.gov

