
Brain Injury and Substance Use

Building Awareness and Supports

Massachusetts Councils on Aging 2020 Annual Conference 

Gabriela Lawrence-Soto, ά.ǊƛŘƎŜǎ .ŜǘǿŜŜƴέ DǊŀƴǘ tǊƻƧŜŎǘ Manager at MRC
Helen Stewart, Outreach Coordinator, at BIA-MA



DISCLAIMER

Materials in this presentation remain the property of 
the MRC-Statewide Head Injury Program (SHIP). 

They may not be reproduced, edited or distributed 
without written consent. 

This project was supported, in part by the ά.ǊƛŘƎŜǎ .ŜǘǿŜŜƴέ {¦5-BIgrant number 90TBSG0033-01-00 
(Massachusetts Rehabilitation Commission), from the U.S. Administration for Community Living, Department of Health 
and Human Services, Washington, D.C. 20201. Grantees undertaking projects with government sponsorship are 
encouraged to express freely their findings and conclusions. Points of view or opinions do not, therefore, necessarily 
represent official ACL policy.
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OBJECTIVES 3

1. ωDescribe the risk factors for sustaining a brain injury due to unhealthy substance use 

2. 
ωDiscuss risk factors for development and/or worsening unhealthy substance use 

following brain injury 

3. ωDiscuss importance of utilizing a Harm Reduction approach

4. ωIdentify the need for screening for brain injury and substance use

5. ωDescribe brain injury resources 



4ά.ǊƛŘƎŜǎ .ŜǘǿŜŜƴέ {¦5-BI Grant Project

Target Audience:
ÅIndividuals working with people living with brain injury and co-occurring SUD 

ÅSUD Treatment  and Brain Injury Community Providers

Activities:
ÅTraining and Outreach: 
ÅSUD-BI Train-the-Trainer Program 

ÅRegional SUD-BI Trainings 

ÅPromoting Screening for BI and SUD

ÅAwareness Presentations and Educational materials

ÅEnhanced Resource Facilitation
ÅSUD-BI Intensive Case Management at BAMSI New Start Head Injury Center (Worcester 

County Pilot)

ÅTechnical Assistance and Mentoring to three National Workgroups

ÅEstablishment of a Statewide Brain Injury Advisory Board 

ÅEstablishment of a MRC SUD Task Force

Partnerships:

Å Brain Injury 
Association of MA

Å MA Department of 
Public Health

Å Executive Office of 
Elder Affairs

Å MassHealth

Å BAMSI ςNew Start 
Head Injury Center
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Brain Function MOTOR AREA
ω ǾƻƭǳƴǘŀǊȅ ƳƻǾŜƳŜƴǘ

FRONTAL
ω ŀǘǘŜƴǘƛƻƴ
ω ƳƻǘƛǾŀǘƛƻƴ
ω ŜƳƻǘƛƻƴǎ
ω ƧǳŘƎƳŜƴǘ
ω ǇǊƻōƭŜƳ ǎƻƭǾƛƴƎ
ω ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎ
ω speech

PARIETAL
ω ǎŜƴǎŜ ƻŦ ǘƻǳŎƘ
ω ǎŜƴǎŀǘƛƻƴǎ
ωǾƛǎǳŀƭ ǇŜǊŎŜǇǘƛƻƴ
ωǎǇŀǘƛŀƭ ǇŜǊŎŜǇǘƛƻƴ

OCCIPITAL
ω ǎƛƎƘǘ

CEREBELLUM
ω ōŀƭŀƴŎŜ
ω ŎƻƻǊŘƛƴŀǘƛƻƴ
ω ǎƪƛƭƭŜŘ ƳƻǘƻǊ ŀŎǘƛǾƛǘȅ

BRAIN STEM
ω ǎƭŜŜǇ
ω ƘŜŀǊǘ ǊŀǘŜ
ω ōǊŜŀǘƘƛƴƎ

TEMPORAL
ω ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƭŀƴƎǳŀƎŜ
ω ƳŜƳƻǊȅ
ω ǎƳŜƭƭ
ω ǘŀǎǘŜ
ω ǎƻǳƴŘ
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Acquired Brain Injury (ABI)

Traumatic Brain Injury (TBI)
External Force

Non-Traumatic Brain Injury
No External Force

Acquired Brain Injury

An ABI is an insult to the brain that has occurred after birth and is not 
hereditary or congenital 
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Brain Injury in Massachusetts

Brain Injury Commission Led Epidemiological Study Found: 

ÅEstimated 67,000+ injuries annually 

ÅNearly 16,000elders sustain a TBI each year in MA 

ÅFallsrepresented leading cause of TBI in adults 60+ in MA

ÅHighest rate of hospital stays is for MA residents 70+ 

(4x rate of population as a whole) 

ÅAdults in Metrowest and Northeast in MA have highest annual 
average of hospital stays due to TBIs 

To enhance the
άNo Wrong Doorά 

model by maximizing 
existing resources in 

both the TBI and 
elder care service 
delivery systems. 

Hackman H, LaVecchiaF, Kamen D, et al. Acquired Brain Injury in Massachusetts. Boston, MA: Massachusetts Department of 
Public Health and Massachusetts Rehabilitation Commission; October, 2014.



Mechanisms of Injury
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) Infection (meningitis, 

encephalitis, HIV)

Neoplastic (tumor, cancer)

Vascular (stroke, aneurysm) 

Neurotoxic (lead poisoning, 
carbon monoxide)

Demyelinating/Dementing ς
(Multiple Sclerosis, 

Parkinson)

Metabolic (anoxia/hypoxia, 
drowning, 

chocking/strangulation)
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Unintentional 
Causes

Falls

Motor vehicle 

Sports/Recreation activities

Workplace injuries

Intentional 
Causes

Assaults or attacks

Military combat ςblast Injury

Violent criminal behavior

Gunshot wounds

Homicide / Suicide attempts

Domestic/ Dating violence

Elder/Child abuse, Shaken Baby 
syndrome
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!ŎǉǳƛǊŜŘ .Ǌŀƛƴ LƴƧǳǊƛŜǎ /ƻƴǘƛƴǳŜŘΧ

Medical History Matters!
ÅHealth pre-injury/disability at the time of injury

ÅPresence of any co-occurring injuries (what other organ/systems were 
impacted)

ÅOutcomes vary depending on access to health care, rehabilitation services, 
formal and informal supports 

Brain Injury can result is a chronic disability that may 
ÅWorsen with age

ÅComplicate pre -existing/co -morbid condition(s)

ÅIncrease risk of sustaining additional brain injuries

ÅResult in decreased functioning with every SUBSEQUENT injury
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Intersection: SUD and Brain Injuries 12
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Patterns
Å Illicitly produced and sold Fentanyl leading problem in MA
ÅKnowing vs. Unknowing consumptions of mixed drugs (such as Fentanyl mixed with 

Cocaine and methamphetamine)
ÅAccidental overdose leading cause death for people under 50 years old (i.e., Men)



Funding and Evidence-Based Approaches

ÅMillions of dollars disseminated across State and Federal Agencies
ÅRemoving insurance barriers
ÅIncrease detox beds
ÅExpanding outreach and prevention efforts

ÅMedication Assisted Treatment 
ÅIncreasing number of Physicians certified to prescribe
ÅEliminating Prior authorizations
ÅInitiating in Emergency Departments
ÅExpanding to other settings 

ÅNaloxone ςWide Distribution

ÅAcademic Detailing - (Technical Assistance for Medical providers)

ÅPrescription Drug Monitoring Programs in 49 States

ÅEnhanced Morbidity-Mortality Surveillance in 45 States 

ÅFentanyl screening in Clinical toxicology testing

Å911 Good Samaritan Laws

ÅSyringe Service Programs

Current efforts 
ARE NOT 

factoring in 
Brain Injuries
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Vulnerable Populations 
for Multiple Mild TBIs Overlap
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ÅOlder adults
ÅVeterans
ÅAthletes
ÅVictims of child physical abuse
ÅVictims of Domestic Abuse/Intimate Partner Violence
Å Individuals with psychiatric disorders
Å Individuals with substance use disorder/unhealthy substance use
ÅHomeless
Å Inmates



Medical History

Pain Management 
Issues

Gender

Age 

Genetics
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Social Economic Status

Decreased socialization/

Social isolation

Environmental/

Trauma history

Poor impulse control

poor self-regulation

Reduced coping strategies

Hxof Depression, Anxiety and PTSD

Attempted suicide

History of Unhealthy 
substance use/ Lowered 
tolerance for substances

Risk Factors



18

/ Unhealthy Substance Use or Misuse

Beware of similarity in  manifestation of symptoms



Substance Use 
Related Disorder

20.3 Million

Brain Injuries

5.8 Million  

Dual SUD-MH
9.2 Million

Any Mental Health 
Concerns

47.6 Million

Common Co-Occurring 
Disorders Post-TBI 

ÅChronic Pain
ÅHeadaches
ÅSeizure Disorders
ÅSubstance Use Disorder/ 

Unhealthy Use
ÅDepression, Anxiety, and PTSD

The Trifecta

Bidirectional relationship between brain injury, 
mental illness, unhealthy substance use and 
chronic Pain.
Å Most challenging individuals to serve
Å Risk of sustain a brain injury due to X.
Å Susceptible to develop X condition post brain 

injury



SUD-TBI Risks: Bidirectional Relationship

Brain 
Injury

Brain Injury (BI)
Å 3-8x risk of repeated BI
Å Risk of developing an mental illness
Å 2-4x Risk to die by suicide
Å Risk of developing SUD/OUD

Brain injury survivors are 11x more likely to die of accidental poisoning from opioid use than in the general 
population
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Substance Use Disorder (SUD)
Å Sustain initial TBI
Å Sustain repeated BI 
Å Post-TBI alcohol use susceptible to OUD
Å Post-TBI mental illness susceptible to SUD
Å Chronic pain post-TBI susceptible to OUD
Å Non-Fatal Opioid overdose is risk for
Å sustaining anoxic/hypoxic injuries 
Å and/or TBI

Å Increase Post-TBI seizure risk
Mental Illness (MI)

Å Risk of sustaining a BI
Å Risk of developing SUD/OUD
Å Increased risk for suicide 

ideation/attempts



What is an opioid?

Opioidsare a class of drugs that include the illegal drug 
heroin, syntheticopioidssuch as fentanyl, and pain 
relievers available legally by prescription, such as 
oxycodone (OxyContin®), hydrocodone (Vicodin®), 
codeine, morphine, and many others.
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Most people do not know they have been 
prescribed an opioid



Considerations with Opioids

ÅSource of distribution ςfamily, friends and prescription

ÅCommonly Used Prescribed Opioids
ÅFentanyl, Heroin, Hydromorphine, Oxycodone, Morphine, Hydrocodone (Vicodone), Oxymorphine, Methadone, Codeine, 

Meperidine, Tramadol (Ultram)

ÅMisidentified non-opioid medications
ÅHydrocortisone, Omeprazole, Trazadone, Hyaluronic Acid, Oxymetolazine, Oxytocin

ÅMisuse of prescription opioids by:
Åtaking the medicine in a way or dose other than prescribed
Åtaking someone else's prescription medicine
Åtaking the medicine for the effect it causes-to get high

ÅTake the threat of Opioid addition seriously
ÅYƴƻǿ ǿƘŀǘ ȅƻǳΩǊŜ ǘŀƪƛƴƎ
ÅStore all opioids in a locked cabinet
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Non-Fatal Overdoses

Overdose event where the person is revived
ÅNaloxone

Suppressed breathing and heart rate
ÅShallow breaths or not breathing 
ÅLoss of consciousness may occur

Time sensitive emergency
Å3-6 minutes irreversible brain damage may occur

Non-Fatal Overdose survivors are at risk of 

sustaining a brain injury

ÅHypoxic Injury ςNOT ENOUGH oxygen flow to the brain
ÅAnoxic injury ςNO oxygen flow to the brain
ÅA TBI resulting from a FALL during the overdose event
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Consequences of Non-Fatal Overdoses

Oxygen deprivation impacts Thinking skills:
ÅMemory
ÅAttention
ÅAbility to learn NEW information
ÅProblem Solving 
ÅAbility to Manage Emotions 

ÅLability
ÅImpulsivity
ÅIrritability
ÅApathy

Residual effects of non-fatal overdoses not yet studied
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