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What is a chronic health condition?

Chronic Disease: 

1. WHO definition: 

- Disease not passed from person to person 

- Long duration 

- Generally slow progression 

- Result of a combination of genetic, physiological, environmental, and behavioral factors

2. CDC definition: 

- Lasts at least one year 

- Either: requires ongoing medical attention and/or limits activities of daily living

 Chronic condition: condition that continuing or occurring again and again



Chronic TBI

The term chronic brain injury (CBI) was proposed 
“to acknowledge the constellation of persisting TBI 
symptoms, functional limitations, and secondary 
health conditions experienced by some survivors of 
moderate-severe TBI.”

 Implicit in this conceptualization is the notion that 
through access to effective healthcare, self-
management efforts, and community supports 
people with TBI can alter their outcome trajectory

Malec et al., JHTR 2019



TBI as a chronic disease process:

- functional impairment

- cognitive deficits

- comorbid health conditions

- psychosocial challenges across lifespan 

Dams-O'Connor, Kristen, et al. "Traumatic brain injury as a chronic disease: insights from the United States 

Traumatic Brain Injury Model Systems Research Program." The Lancet Neurology (2023).



TBI is not just an event, it is a chronic condition 

that is DYNAMIC
What influences recovery over 10-15 years?

21-34% Improve

39-48% Stable

20-34% Decline

Corrigan and Hammond, TBI as a Chronic Health Condition JHTR 2013

TBI



Cases 

Please note that to protect patient privacy, identifying 

characteristics and personal details have been modified. 

Cases discussed in this presentation represent real clinical 

encounters, altered for the purposes of education while 

maintaining the integrity of the medical information. 



Case: A’s injury and deficits 

Sustained TBI with bifrontal contusions and right 

subdural hematoma at age 18 from motorcycle 

collision 15 years ago. Admitted to the ICU. In 

disorder of consciousness for 7 days and began 

following commands around day 8.  

Has resultant left hemiparesis. Has cognitive and 

behavioral changes



Case: B’s injury and deficits  

Sustained TBI with bifrontal contusions at age 58 
from ped vs car collision 15 year ago. In the ICU 
and discharged to SNF in disorder of 
consciousness. Began to follow commands about 3 
months after injury. 

Course complicated by hydrocephalus and 
seizures.

Has resultant aphasia, decreased coordination. 



Case: C’s injury and deficits   

Sustained TBI with right frontotemporal 

hemorrhage at age 38 from MVC 15 year ago

Began to follow commands about 1 months after 

injury 

Course complicated by seizures  

Has resultant left hemiparesis, cog/comm 

changes



What does it mean for TBI to be a 

chronic condition for them?
 Based on their initial presentation and their deficits, how 

do you think these three people will do over time? 

 Who do you think will do well? 

 What does that mean – to do well?



Function changes over time after TBI



What is behind functional decline?

- Progressive and degenerative process 

- Loss of functional independence 

- Cognitive changes leading to self-regulation 

- Financial hardship 



What is behind functional improvement?

- Neuropsychology 

evaluation

- Comparing year 1 to 5, 

6 of 15 test scores 

improved

Millis, Scott R. PhD*; Rosenthal, Mitchell PhD*; Novack, Thomas A. PhD†; Sherer, Mark PhD, ABPP/Cn‡; Nick, Todd G. PhD‡; 

Kreutzer, Jeffrey S. PhD§; High, Walter M. Jr. PhD‖; Ricker, Joseph H. PhD*. Long-Term Neuropsychological Outcome After 

Traumatic Brain Injury. Journal of Head Trauma Rehabilitation 16(4):p 343-355, August 2001. 



Case A: 2 years and 10 years later    

TBI at age 18 from motorcycle collision 

Has resultant left hemiparesis and cognitive 

changes

2 years after injury, no physical assistance 

needed with mobility, ADLs 

10 years after injury, began working part-time. 

Walks on his own but no regular exercise. 



Case B: 1 year and 3 years later  

Sustained TBI at age 58 from ped vs car collision. 
Course complicated by hydrocephalus and 
seizures  

Has resultant aphasia, decreased coordination

1 year after injury, can transfer and walk without 
assistance. Needs 24/7 supervision 

3 years after injury, continues to need 24/7 
supervision but can walk in the community.



Case C: 3 years later   

Sustained TBI at age 38 from MVC

Course complicated by seizures. Has resultant left 
hemiparesis, cog/comm changes

1 year after injury, needs 24/7 supervision, walking 
short distance. 

3 years after injury, needs assistance overnight. Can 
be alone during daytime. Now can walk in the 
community



So what can be done to help these three?

Theoretical Strategies to Manage Chronic TBI

Exercise/be physically active

Eat well

Avoid alcohol and drugs

Sleep well

Get help for mental health issues

Connect with social support

Prevent another TBI

Model Systems Knowledge Translation Center for TBI, Staying Healthy After TBI 

Fact Sheet, Sander et al., 2022



Physical Activity Guidelines

 Based on benefits of moderate to 

vigorous physical activity (MVPA) to 

reduce mortality

 For inactive people even small 

increases in minutes of MVPA per 

week reduces risk of death

 70% of the benefit in reducing risk 

of mortality is achieved at 150-300 

minutes per week of MVPA

Relationship of Moderate-to-Vigorous Physical 
Activity to All-Cause Mortality

From the Physical Activity Guidelines for Americans, Second Edition, 2018 Available at health.gov/PAGuidelines.



Many People with TBI are Physically 

Inactive

 More deconditioned than controls (Mossberg 2007)

 Report only 46 minutes of MVPA per week (Driver 2012, 2016)

 During IPR the longest period of MVPA was 2 minutes (Driver 2015)

 Only 8% of people with TBI meet physical activity guidelines (Hassett 2015)

 Physical activity is lower than needed to maintain health (Hamilton 2016)

 72% of those with persistent post-concussion symptoms were under-active 
(reported less than 150 minutes per week of MVPA) and that subgroup  
reported more severe depression, anxiety, fatigue and poorer QOL relative 
to the active group (Mercier, 2021)



Longer-term Benefits of Physical Activity

Lower risk of death

Lower risk of heart 

disease

Lower risk of diabetes

Lower blood pressure

Lower risk of dementia

Weight loss

More energy/Less 

fatigue

Improved cognition

Improved mood

Lower anxiety

Better sleep

Less pain

Better quality of lifeFrom the Physical Activity Guidelines for Americans, 

Second Edition, 2018 Available at 

health.gov/PAGuidelines. 



Immediate/Short-term Benefits of 

Exercise

1. Exercise decreases negative affect e.g., depression, stress, anger, confusion; 
and increases positive affect e.g., feeling energized

 Affective benefits begin within a few minutes and last up to 24 hours

 Starting out too hard postpones the psychological benefits

 Participating in physical activities one enjoys boost effects

2. Exercise improves cognitive task performance especially attention, working 
memory problem solving, cognitive flexibility, verbal fluency, decision making, 
and inhibitory control

 Cognitive benefits last up to two hours and occurs with low, moderate, and high 
intensity exercise. 

Basso & Suzuki, Brain Plasticity 2016/2017 127-152; Weir, APA Monitor, December 2011, Vol 42, No. 

11, p. 48 ff. 





Screen for Physical Inactivity

National guidelines recommend 150 minutes per week of moderate intensity physical activity. That’s just 2 1/2 

hours out of 168 hours in a week! In place of moderate intensity activity, you can complete 75 minutes of 

vigorous intensity activity, or an equivalent combination of moderate and vigorous intensity physical activity. 

• 1 minute of vigorous activity is equal to 2 minutes of moderate activity. 

• You can perform activity in multiple “bouts” of any length throughout the day to add up to the 150 

minutes/week.

https://www.exerciseismedicine.org/



CONFIDENTIAL – DO NOT DISTRIBUTE

Assess 
Readiness to 
Be Physically 
Active

https://www.exerciseismedicine.org/



https://eparmedx.com/

Ensure the 

Patient is 

Safe to 

Exercise



Single Session Motivational Interview

 If you wanted to move in the direction of being more physically active….
 What—if anything, are you willing to do now? Exactly what would you 

plan to do? What activities? How much?
 When—would you plan to do it? For how long?
 Where would you start? What “baby” steps would you take?
 Why—what are your most important reasons to exercise?
 How--would you do it? How would you set things up to increase your 

chances of success e.g., environmental cues and reminders
 Who—do you need to help you, if anyone?



Case A: 2 years and 10 years later    

TBI at age 18 from motorcycle collision 

Has resultant left hemiparesis and cognitive changes

2 years later, no physical assistance needed with 

mobility, ADLs 

10 years after injury, began working part-time. Walks 

on his own but no regular exercise. 

-> Encouraged to walk regularly 



Case B: 1 year and 3 years later  

Sustained TBI at age 58 from ped vs car collision. 

Course complicated by hydrocephalus and seizures  

Has resultant aphasia, decreased coordination

1 year later, can transfer and walk without assistance. 

Needs 24/7 supervision 

3 years later, continues to need 24/7 supervision but 

can walk in the community.

-> Participated in 5K and walks to a local coffee shop



Case C: 3 years later   

Sustained TBI at age 38 from MVC

Course complicated by seizures. Has resultant left 
hemiparesis, cog/comm changes

1 year later, needs 24/7 supervision, walking short 
distance. 

3 years later, needs assistance overnight. Can be alone 
during daytime. Now can walk in the community.

->participate in virtual 5K by walking it in parts with 
family and/or caregivers 



So what can be done to help these three?

Theoretical Strategies to Manage Chronic TBI

Exercise/be physically active

Eat well

Avoid alcohol and drugs

Sleep well

Get help for mental health issues

Connect with social support

Prevent another TBI

Model Systems Knowledge Translation Center for TBI, Staying Healthy After TBI 

Fact Sheet, Sander et al., 2022



TBI as a chronic disease process:

- enduring functional impairment

- cognitive deficits

- comorbid health conditions

- psychosocial challenges across lifespan 

Dams-O'Connor, Kristen, et al. "Traumatic brain injury as a chronic disease: insights from the United States 

Traumatic Brain Injury Model Systems Research Program." The Lancet Neurology (2023).



So what can be done to help these three?

Theoretical Strategies to Manage Chronic TBI

 Exercise/be physically active

 Eat well

 Avoid alcohol and drugs

 Sleep well

 Get help for mental health issues

 Connect with social support

 Prevent another TBI

 Proposed - Manage comorbid health conditions

Model Systems Knowledge Translation Center for TBI, Staying Healthy After TBI 

Fact Sheet, Sander et al., 2022



- Increased risk of developing most comorbid 

conditions after both mild and moderate-severe 

TBI 



Co-morbidities



Co-morbidities



Cardiovascular risks



Co-morbidities



Case A: 10 years later    

TBI at age 18 from motorcycle collision 

Has resultant left hemiparesis and cognitive changes

2 years later, no physical assistance needed with 

mobility, ADLs 

10 years after injury, noted during visits to have 

elevated blood pressures. Now talking with PCP on 

starting medication at age 33. 



Case B: 3 years later  

Sustained TBI at age 58 from ped vs car collision. 
Course complicated by hydrocephalus and 
seizures  

Has resultant aphasia, decreased coordination

1 year later, can transfer and walk without 
assistance. Needs 24/7 supervision 

3 years later, noted to have trouble sleeping. 
Underwent a sleep study and found to have OSA.



Case C: 7 years later   

Sustained TBI at age 38 from MVC

Course complicated by seizures. Has resultant left 

hemiparesis, cog/comm changes

1 year later, needs 24/7 supervision, walking 

short distance. 

7 years later, concerns for seizure. Undergoing 

workup. 



So what can be done to help these three?

Theoretical Strategies to Manage Chronic TBI

Exercise/be physically active

Eat well

Avoid alcohol and drugs

Sleep well

Get help for mental health issues

Connect with social support

Prevent another TBI

Model Systems Knowledge Translation Center for TBI, Staying Healthy After TBI 

Fact Sheet, Sander et al., 2022



Co-morbidities



Behavioral Health Comorbidities

Izzy et al., JAMA Network Open. 2022;5(4):e229478. doi:10.1001/jamanetworkopen.2022.9478 



Izzy et al., JAMA Network Open. 2022;5(4):e229478. doi:10.1001/jamanetworkopen.2022.9478 



Behavioral Health Contributors to 

Chronic TBI

 Hypertension, diabetes, cancers, rheumatoid 
arthritis, and anxiety negatively affected the 
trajectory of motor functioning over time 

 Diabetes, cancers, chronic bronchitis, anxiety, and 
depression negatively impacted cognitive 
functioning.

 Sleep disorder, alcoholism, drug addiction, anxiety, 
panic attacks, PTSD, depression, and bipolar 
disorder, as well as hypertension, liver disease, and 
cancers diminished life satisfaction. 

Malec et al JHTR 2019



Case A 

Sustained TBI at age 18 from motorcycle collision. 
Has resultant left hemiparesis and cognitive 
changes

10 years later, notes it’s harder to get along with 
coworkers. Gets easily irritated and once focused 
on an idea, cannot let go. This change has been 
present for the past 10 years. Family think it’s 
worsening. 



Case B  

Sustained TBI at age 58 from ped vs car collision 

Course complicated by hydrocephalus and seizures  

Has resultant aphasia, decreased coordination

3 years later, family starts to notice he has episodes 

of emotional outburst where he may start crying. Does 

not engage or communicate with new health care 

providers. Family has hard time trying to get him to 

take meds at times. 



Case C  

Sustained TBI at age 38 from MVC

Course complicated by seizures  

Has resultant left hemiparesis, cog/comm 

changes

At 7 years, having difficulty discussing 

impairments with family, especially children. Now 

divorced. 



Social Isolation and Loneliness

Social isolation is the objective state of having few social 

relationships or infrequent social contact with others

24% of community-dwelling Americans aged 65 and older are 

socially isolated

Loneliness is a mismatch between one’s desired and actual 

social relationships where an individual sees themself as 

socially isolated even if they have opportunities to engage 

socially

35% of U.S. adults aged 45 and older and 43% of adults aged 60 

and older report feeling lonely
SOCIAL ISOLATION AND LONELINESS IN OLDER ADULTS, National Academies of Sciences 2020



Social Isolation and Loneliness

Berkman-Syme Social Network Index

People are considered socially isolated if they have 
fewer than six confidants, no spouse, and no group 
affiliations

Loneliness

UCLA Loneliness Scale: How often do you feel you lack 
companionship? How often do you feel left out? How 
often do you feel isolated?

SOCIAL ISOLATION AND LONELINESS IN OLDER ADULTS, National Academies of Sciences 2020



Health Effects of Social Isolation and Loneliness

• Social isolation

  increases risk of all-cause mortality as much as smoking, obesity, and 

inactivity

 29% increase in risk of all-cause mortality 

 25% increased risk for cancer mortality

 ~50% increased risk of developing dementia 

 Loneliness 

 higher rates of clinically significant depression, anxiety, and suicidal 

ideation

 59% increased risk of functional decline 

 45% increased risk of death

 among heart failure patients, nearly four times increased risk of death

SOCIAL ISOLATION AND LONELINESS IN OLDER ADULTS, National Academies of Sciences 2020



Social Connection and Health

 Loneliness is like pain; meant to trigger adaptive social responses

40-80% of wellness is directly or indirectly linked to social factors

Significant fraction of the population is isolated, lonely or both

 35% of adults 45 and older report feeling lonely

 43% of adults aged 60 or older report feeling lonely

 In a meta-analysis of studies 1980-2014

 Loneliness increased risk of mortality by 29%

 Living alone increased mortality risk by 32%

 Social isolation worsens the impact of loneliness on health

National Academies of Sciences 2020; Holt-Lunstad et al Perspect Psychol Sci 2015



Hypothetical Mechanisms of Action

Cene et al., J Am Heart Assoc, 2022



Loneliness in TBI

 In a nationally representative health survey sample, people over 
50 with self-reported TBI reported significantly greater loneliness 
than those without TBI after adjusting for covariates. 

Depression partially mediated the relationship between TBI and 
loneliness

 Loneliness was greater in people within 10 years of TBI

 Loneliness may magnify TBI related increases in depression, 
functional impairment, medical comorbidities, mortality, and 
healthcare utilization

Kumar et al Int J Geriatric Psychiatry 2020



Social Isolation in Prison Settings

Study of 229,274 people incarcerated and released from the 
North Caroline prison system Jan 2000-Dec 2016

33.7% spent time in restrictive housing (aka solitary confinement)

After controlling for demographic and offence related factors, 
relative to those who spent no time in restrictive housing, those 
who were placed in restrictive housing were:

 More likely to die (HR=1.24) from suicide (HR=1.78) or homicide (1.54)

 More likely to die from opioid overdose (HR=2.16) within 2 weeks

 More likely to be reincarcerated (HR=2.16)

Brinkley-Rubinstein et al., JAMA Network Open 2019



Interventions for Social Isolation/Loneliness

 Providing psychosocial support to inpatients and outpatients in medical 
settings significantly increases likelihood of survival

 Using Digital technologies to decrease loneliness were not effective

 Cognitive behavioral strategies to modify maladaptive social cognitions 
reduce loneliness

 Mindfulness-based interventions and weekly Tai Chi Qigong meditation 
reduced loneliness

 Interventions aimed at providing ways for isolated people to interact more 
with existing social circles may be more beneficial than those aimed at 
making new friends. 

Smith PLOS MEDICINE, 2021; Shah J Med Internet Res, 2021; Williams PLOS ONE 2021; Masi Pers Soc Psychol Rev 2011



Case A 

Sustained TBI at age 18 from motorcycle collision 

Has resultant left hemiparesis and cognitive 

changes

Lost his part time position. Struggling with what 

to do during the day. Continues to walk and spend 

time with family. 



Case B  

Sustained TBI at age 58 from ped vs car collision 

Course complicated by hydrocephalus and 

seizures  

Functional decline with isolation in 2020. Became 

less active over the years with infections. 



Case C  

Sustained TBI at age 38 from MVC

Course complicated by seizures  

Has resultant left hemiparesis, cog/comm changes

Continues to decrease amount of supervision, now 

independent to be left alone without assistance 

overnight. Finding ways to have meaningful 

connections with children. 



What does it mean for TBI to be a 

chronic condition for them?
 Based on their initial presentation and their deficits, how 

do you think these three people will do over time? 

 Who do you think will do well? 

 What does that mean – to do well?



TBI as a chronic condition 

 Post-recovery deterioration: 

 Older age

 Social determinants of health

 Lower acute functional status 

 Increased risk for younger age and greater functional 

independence associated with: 

 Risky health behaviors

Substance misuse

Re-injury 

Dams-O'Connor, Kristen, et al. "Traumatic brain injury as a chronic disease: insights from the United States 

Traumatic Brain Injury Model Systems Research Program." The Lancet Neurology (2023).



Summary

 TBI as a dynamic chronic condition 

 Some improve; some deteriorate 

 Encourage exercise, social engagement, and other 

protective activities

 Need for people to follow up and monitor for 

comorbidities 

 Work needed to reduce stigma and balance negative and 

positive outcomes 



Questions?
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