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Studies have shown a significant relationship between brain injury and 
dementia. Researchers have learned that a history of traumatic brain injury 
(TBI) increases the risk of developing dementia later in life. This course will 
address the impact of brain injuries on cognitive function and how to mitigate 
the risk of cognitive decline in individuals with a history of brain injury.

Course Description



Learning Objectives

• List 6 or more modifiable risk factors for dementia

• Participants will be able to summarize link between brain injury and dementia

• Recognize the possible negative outcomes of brain injuries and explore their 

impact on cognitive function

• Identify special considerations for high-risk populations
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Inequities in Brain Health

African American people are

2X AS LIKELY

to have Alzheimer’s

Latino people are

1.5X AS LIKELY

to have Alzheimer’s



Health Disparities & Comorbidities for 

Alzheimer’s in the African American 

Community

44% More Likely to have a stroke.

23% More Likely to live with obesity.

25% More Likely to die from heart disease.

72% More Likely to be diabetic.

2X AS LIKELY

TO HAVE ALZHEIMER’S



Modifiable Risk
Factors for 
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02



Alzheimer’s: Non-Modifiable Risk 
Factors

Age

• Number one risk factor is advancing age.

• Risk doubles every 5 years after age 65.

Family History

• Genetics vs environmental factors.
Education

• Fewer years of formal education and lower levels of cognitive 

engagement may be risk factors.

Sex

• 2/3 of those with Alzheimer’s are women.
• 16% of women age ≥ 71 (11% of men).

• After age 65, have more than 1 in 5 chance (1 in 11 for men).



Modifiable Risk Factors

INCREASE DECREASE

{ }45%
of dementia cases

could be prevented

by addressing these

lifestyle factors

• Healthy 

Diet
• Physical 

Activity
• Mental 

Activity
• Cognitive 

and social 
activity

• Hypertension

• LDL cholesterol
• Uncontrolled 

diabetes

• Obesity
• Smoking

• Depression
• Excessive 

Alcohol Intake

• Head Injury
• Air Pollution

• Hearing Loss
• Vision Loss
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Defining traumatic brain injury (TBI) 

• Blow to the head/neck OR exposure to a physical force (i.e., blast wave) 

resulting in:

• Loss of consciousness

                  OR

• Alteration of consciousness (memory gap, feeling dizzy, disoriented, 

”seeing stars”

• Mild (=concussion), moderate, or severe

National Vital Statistics System Mortality Data — United States, 2001–2010 (Deaths)
Centers for Disease Control and Prevention. (2015). Report to Congress on Traumatic Brain Injury in the United States: 
Epidemiology and Rehabilitation. National Center for Injury Prevention and Control; Division of Unintentional Injury 
Prevention. Atlanta, GA.

https://www.cdc.gov/nchs/deaths.htm


Defining traumatic brain injury (TBI) 

• TBI: historical event vs. chronic medical condition?



Traumatic brain injury (TBI) 

Common among older adults in the United States

• Highest incidence is in 75+

National Vital Statistics System Mortality Data — United States, 2001–2010 (Deaths)
Centers for Disease Control and Prevention. (2015). Report to Congress on Traumatic Brain Injury in the United States: 
Epidemiology and Rehabilitation. National Center for Injury Prevention and Control; Division of Unintentional Injury 
Prevention. Atlanta, GA.

https://www.cdc.gov/nchs/deaths.htm


Epidemiology of TBI in Older Adults 

• In a nationally representative sample of older adults 65+ (Health and Retirement 

Study) who agreed to have survey data linked to Medicare claims data, over 13% 

experienced an incident TBI over an 18-year follow-up 

Kornblith et al., 2024



Older Adults and TBI: Biological Factors 

• Due to age-related changes:

- white matter and vasculature more vulnerable 

- changes in autophagy, other injury response mechanisms

• Older adults are more likely to have other medical or neurological 
conditions that increase susceptibility to negative outcomes after TBI

• Fall injuries -> mass lesions (i.e., SDH) vs. DAI (common after 

acceleration/deceleration in MVA, etc.)

• Older adults are at increased risk for seizures post-TBI



TBI and Cognitive Aging/Dementia 

• TBI is a risk factor for cognitive 

impairment and dementia.

- Barnes, D.E., et al., Association of mild traumatic brain injury with and 

without loss of consciousness with dementia in US military veterans. -

JAMA neurology, 2018. 75(9): p. 1055-1061.

- Mortimer, J., et al., Head trauma as a risk factor for Alzheimer's disease: a 

collaborative re-analysis of case-control studies. International journal of 

epidemiology, 1991. 20(Supplement_2): p. S28-S35.

- Plassman, B.L., et al., Documented head injury in early adulthood and risk 

of Alzheimer’s disease and other dementias. Neurology, 2000. 55(8): p. 

1158-1166.

- Guo, Z., et al., Head injury and the risk of AD in the MIRAGE study. 

Neurology, 2000. 54(6): p. 1316-1323.

- Wang, H.-K., et al., Population based study on patients with traumatic 

brain injury suggests increased risk of dementia. J Neurol Neurosurg 

Psychiatry, 2012. 83(11): p. 1080-1085.

- Gardner, R.C., et al., Dementia risk after traumatic brain injury vs 

nonbrain trauma: the role of age and severity. JAMA neurology, 2014. 

71(12): p. 1490-1497.

- Lee, Y.-K., et al., Increased risk of dementia in patients with mild traumatic 

brain injury: a nationwide cohort study. PloS one, 2013. 8(5): p. e62422.

- Nordström, P., et al., Traumatic brain injury and young onset dementia: a 

nationwide cohort study. Annals of neurology, 2014. 75(3): p. 374-381.

And more!



TBI and Dementia: Pathophysiology 

*note: strokes (as well as other injuries resulting in loss of oxygen to the brain, like 

carbon monoxide poisoning) fall under the category of acquired brain injury- 

different from a traumatic brain injury, but also linked with cognitive impairment 

and dementia

• We know TBI increases risk for poor cognitive outcomes in aging/dementia BUT 

etiology, mechanisms underlying the relationship between TBI and dementia 
risk are unknown

• One possible link: cardiovascular disease (CVD) 

- Individuals with TBI have a high burden of CVD, and CVD is a well - 
documented risk factor for cognitive impairment and dementia 

• BUT the relationship between TBI and CVD is not yet well-understood

- Existing CVD may increase TBI risk through vulnerability to falls 

• TBI may also increase risk for, or even cause, CVD: 

- Increases risk for subsequent CVD 
- Vascular damage is a commonly-reported outcome of TBI



TBI and Dementia: Pathophysiology



Negative 
Outcomes 
associated with 
TBI

04



Older Adults and TBI: Negative Outcomes 

Mood: 

- TBI in older adults associated with increased risk of new onset of depression 

and PTSD 
• Careful screening of mood for geriatric TBI survivors is very important 

especially in the first months to years following the injury

Cognition:

- Older adults recover more slowly vs. younger adults and generally have 
worse cognitive outcomes

• …but after adjustment for age, older adults may actually recover 

cognitively better than younger adults?!?

- Important to account for expected age-related changes when evaluating 

cognition in older TBI patients

+ sleep problems, pain, reduced physical activity…



Older Adults and TBI: Negative Outcomes 

Physical and Functional Impairment



Older Adults and TBI 

- Slower to recover, with worse outcomes across multiple domains, 

compared to younger TBI patients

-> Due to higher burden of med/psych comorbidities

- May not get adequate treatment because of poor prognosis 

…BUT some recover well!



The Impact of 
Social Determinants 
of Health
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Epidemiology: What is the scope of 
the problem? 

Methodological challenges in studying TBI in older adults:

• Reporting

• 42% of respondents to an online survey did not seek medical 

care after experiencing a TBI, and older respondents were less 
likely to see care as well as those experiencing a mild TBI and 

those who were injured at home. 

• A similar study found that 50% of adults who experience what 

they suspect is a TBI do not seek medical care, and most of 

these injuries were related to falls 
• Public health messaging



Social Determinants of Health

Figure 1. Conceptual Framework: Social Determinants of Health
From: Artificially Intelligent Social Risk Adjustment: Development and Pilot Testing in Ohio
2022. Research Triangle Institute

https://www.ncbi.nlm.nih.gov/books/NBK589923/


Social Determinants of Health



Sex Differences in Dementia 

• Women are at increased risk for developing dementia (and especially AD) 

• Goes beyond living longer- hypothesized causes include menopause/other 

hormonal issues, immunological factors

• Menopause -> reduced estrogen ? -> increased dementia risk

• Later menopause associated with healthier cognitive aging

• Women much more likely to have autoimmune disorders

• Are AD plaques a byproduct of the immune system??



Older Women: Unique risk 

Increased age-related risk for TBI + increased sex-related risk for AD/dementia
-how might the SDOH conceptual framework be at work here?



Epidemiology of TBI in Older Women

Newer research asks: Among 
older adults, do women have 
increased risk for TBI??

Kornblith et al., Jama Network Open, 2024



Other Social Determinants

What about wealth?  Education?  Access to resources?
→ These factors account for much of what drives health disparities 



Interventions for older 
adults with TBI: 
Considerations for 
Implementation
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Interventions for Older Veterans with 
TBI 

- The sequelae of TBI are multidimensional and impact health and quality of life 

in a variety of ways

- Some of these negative outcomes (i.e., poor sleep, depression/mood 

problems) are also independently associated with cognitive 
impairment/dementia 

- → Successful treatment = multiple avenues for reducing risk??



Interventions for Older Veterans with 
TBI 

- Evidence based TBI treatments exist:

o Mindfulness

o Manualized psychotherapy (e.g., CBT-I)

o Physical activity

o Cognitive training additionally targeting 1 or 2 individual symptom 
domains (i.e., either mood or sleep)

+CogSMART

- BUT no accessible, multimodal treatment exists that comprehensively 

addresses the full spectrum of TBI symptoms for older adults

*bottom line: treatment works, even for individuals with remote injuries, but is 
challenging to access and not comprehensive



Interventions for Older Veterans with 
TBI 



Next steps: TeleTBI Trial 

• Mixed methods study designed to: 

• A) collect data on what older 

Veterans want in a TBI 

treatment as well as what they 

have found useful/not useful in 
previous treatments

▪ B) iteratively design a new, 

multimodal, accessible and 

scaleable group telehealth 

intervention with stakeholder 
input on all aspects, including 

structure, content, and materials



TeleTBI Trial: Preliminary Results 

Aghvinian et al., 2024



TeleTBI Trial: Preliminary Results 

Aghvinian et al., 2024



What patients 
think
(A-List)
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What Matters Most Insights Survey: 
Traumatic Brain Injury

Brain Health Academy Traumatic Brain Injury

• 54% of people are unaware or unsure of the signs and symptoms of traumatic brain injury (TBI).

• 16% of respondents have experienced a TBI. 

• 60% have had a fall or accident that resulted in a bump, blow or jolt to the head. 13% have done 
so in the past year.

• The most common symptoms after a head injury people have experienced are loss of 
consciousness (27%), concussion diagnosis (21%), lasting headaches or memory problems 
(16%), mood disorders (i.e., depression and anxiety) (13%) and hospitalization (11%).

• 43% of people who had a fall sought treatment for a head injury, typically from a:

• Emergency Room Doctor (72%) or a General Practitioner (38%).

• 19% of people engaged in treatments aimed at regaining cognitive or brain function after an 
injury. 

• Common symptoms of TBI reported in the past year include difficulty with memory (30%), sleep 
disturbances (27%), headaches or migraines (23%), mood or emotional changes (21%) and 
dizziness (20%).

• 66% of people believe there is a link between reduced cognition and head injuries.

N=606 (ADRD/MCI diagnosis: 56; high risk for ADRD: 154; current 

caregivers: 74; former caregivers: 163; general interest in brain health: 

158)

Respondents largely over age 65 (73%), Caucasian 

(92%), Female (79%), College educated or greater 

(76%)

• A small percentage of those diagnosed with ADRD/ MCI continue to engage in potentially risky 

activities: 7% still drive, 4% participate in chores involving ladders, and 5% handle tasks requiring 
tools or heavy lifting.



Tools and 
resources for 
health 
professionals
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Tools and Resources

• Preventing Alzheimer's Disease: What Do We Know?

• Brain Health Equity Practical Guide

• BrainGuide

• Provider Toolkit

• National Institute of Aging | Alzheimer's and Related Dementias 

Resources for Professionals 

https://www.nia.nih.gov/health/alzheimers-and-dementia/preventing-alzheimers-disease-what-do-we-know
https://www.usagainstalzheimers.org/sites/default/files/2022-04/BrainHealthEquity_PracticalGuide_Final_Digital.pdf
https://www.usagainstalzheimers.org/sites/default/files/BrainGuide-by-UsAgainstAlzheimers.pdf
https://mybrainguide.org/healthcare-provider-alzheimers-awareness-toolkit/
https://www.nia.nih.gov/health/health-care-professionals-information/alzheimers-and-related-dementias-resources
https://www.nia.nih.gov/health/health-care-professionals-information/alzheimers-and-related-dementias-resources
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Thank you!

This presentation and related resources are available at:

https://www.usagainstalzheimers.org/brain-injury-and-dementia

Please register for additional courses at:

https://www.usagainstalzheimers.org/brain-health-academy

For more information, contact:

Latonya Aaron

UsAgainstAlzheimer's

laaron@usagainstalzheimers.org

https://www.usagainstalzheimers.org/brain-injury-and-dementia
https://www.usagainstalzheimers.org/brain-health-academy
mailto:laaron@usagainstalzheimers.org
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