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Cascade of vulnerabilities  “Perfect Storm”

Persons with TBI have:

Greater
exposure to
prescription
opioids

Greater
likelihood of
progression to
long-term
opioid use or
OUD

Greater
challenges
with
successful
SUD
treatment
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The Perfect Storm - Vulnerability #1

Greater
exposure to
prescription
opioids

• Use of opioid medications during
trauma/ICU care
• Use of opioid medications during
acute rehabilitation
• Chronic pain
• Post-acute opioid use
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Opioid use during Intensive Care
Nationwide cohort study of all ICU admissions 2010-2018 (van Oelreich 2020):
•

204,402 individuals survived the first two quarters after ICU admission and 22,138
developed chronic opioid use. (~11%)
•

Risk factors: OLDER age, female sex, disease comorbidity, preadmission opioid
use, ICU LOS >2 days.

Opioid use during acute care for TBI: systematic review:
•

Inclusion criteria: studies published in English, studies examining opioid prescription.
The current review focused on those studies that examined opioid use during the acute
medical treatment of TBI

•

Exclusion criteria: Studies using animal models, populations with other acquired brain
injury, and chronic management of brain injury

•

715 titles were screened, 227 abstracts reviewed, and 75 met eligibility criteria

•

Conclusions: the longer-term implications of this opioid use in acute care for TBI are
not well understood.
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Opioid receipt during inpatient rehabilitation

•
•
•
•

Narcotic analgesics (NA) were the most frequently administered psychotropic
drugs: 72% were given opioids at any time during their inpatient stay.
45% were prescribed opioids during the last 2 days of their inpatient stay.
Narcotics were consumed for an average of 16 days, accounting for a mean
65% of the RLOS administered.
NA more likely in those with history of drug abuse, anxiety, or depression, and
severe pain during rehabilitation

Acute & chronic pain are common after TBI
• Pain is most common medical condition among adults
receiving rehabilitation for TBI (TBI Model Systems)
• Prevalence of chronic pain following TBI estimated to be
over 50%
• Extracranial injuries following TBI may also contribute to
pain
• Chronic pain following TBI is associated with functional
disability and mood disorders
 Acute and chronic pain have been drivers of prescription
opioid receipt in the US
Nampiaparampil 2008; Dams-O’Connor et al., 2018; Adams, Corrigan, Dams-O’Connor 2019; Hong et al, 2019; Gomes et al., 2018
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Chronic pain in TBI vs Community Controls

Adams, Corrigan & Dams-O’Connor, Journal Neurotrauma, 2019
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Adults in their 40s with a history of TBI
are at high risk for chronic pain
Percentage with Chronic Pain among Adults in the their 40s,
by Sex and TBI Status
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Adams, Corrigan, and Dams-O’Connor, Journal of Neurotrauma, 2019

Headaches are common & contribute to pain
following TBI
• Headache is one of the most common physical
complaints following TBI
• Headache is a common symptom following
deployment-related mild TBI
• Among adults with moderate/severe TBI, 33% reported
new or worse headaches at both 1-year and 5-years
post-injury
 While opioids are not indicated for headaches,
likelihood of opioid receipt may increase especially
when pain is chronic
Stacey et al., 2017; Aldag et al., 2017; Holtkamp et al., 2016; Zasler and Etheredge, 2020
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Chronic Pain Opioid Use in TBI vs Controls

Raj Kumar, PhD
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Those with TBI had 52% increased risk for opioid use

Kumar et al, Journal of Neurotrauma, 2021
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Those with TBI reported more pain

Kumar et al, Journal of Neurotrauma, 2021
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Greater pain

more opioid use among persons with TBI

Kumar et al, Journal of Neurotrauma, 2021
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Remote TBI confers increased risk for
Prescription Opioid Use
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The Perfect Storm - Vulnerability #2
Persons with TBI have:

Greater
exposure to
prescription
opioids

Greater
likelihood of
progression
to long-term
opioid use or
OUD

Greater
challenges
with
successful
SUD
treatment

Vulnerability #2
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History of TBI is common among
persons with a SUD

Corrigan et al., 2017; Whiteneck et al., 2016; https://heller.brandeis.edu/ibh/research/inroads/index.html
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Substance use and TBI are often
interrelated
– Substance use is a risk factor for TBI
– Post-TBI, some reduce or stop their
drinking, yet many resume pre-injury
drinking levels 1-2 years post-injury
– Substance use may reduce brain
healing, impede rehabilitation, and
increase risk for future TBIs
– Cycle has not been studied
specifically for opioids

Risky
drinking
or drug
use

TBI

Impairments to
Recovery

Immediate
decrease in SU
Return to
pre-injury
SU levels
or greater
Weil et al., 2016; Corrigan & Cole 2008
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Combat Veterans with TBI are more
likely to advance to high-risk opioid use
Percent of Soldiers with
Prescription Opioid Receipt
in Postdeployment Year
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All Soldiers

▶

58

Soldiers with TBI
Diagnosis

Prescription Opioid Receipt

Among Afghanistan/Iraq Veterans
using the Veterans Health
Administration with a TBI diagnosis
– More likely to use opioids longterm

▶

Increased risk for concurrent
benzodiazepine and opioid use due
to mental health comorbidities
– Can increase overdose risk

Rachel Sayko Adams, PhD

Adams et al., Military Medicine, 2018; Bertenthal et al., 2018;
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Hudson et al., 2018; Carlson et al., 2018

Adults with a history of TBI at
increased risk for opioid misuse
Prevalence of Opioid Use Measures, by TBI History
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Adults without TBI
Adams et al., Under Review
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Neurobehavioral changes may  risk
for risky substance use
– Cognitive deficits (e.g., memory problems, executive functioning
limitations)
 Medication mismanagement and poor adherence to prescribed dosing
– Mood disorders (e.g., depression, anxiety), sleep disturbance, traumatic
stress
 Risk factors for at-risk substance use
– Prefrontal cortex damage may increase impulsive behavior
 More difficult to self-regulate substance use
– Neurobehavioral changes may converge post-TBI to increase risk for
opioid misuse or OUD
Dams-O’Connor et al., 2018; Ashman et al., 2006; Adams et al., 2019
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The Perfect Storm - Vulnerability #3

Persons with TBI have:
Greater
exposure to
prescription
opioids

Greater
likelihood of
progression
to long-term
opioid use or
OUD

Greater
challenges
with
successful
SUD
treatment
Vulnerability #3
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Reasons for less successful SUD
treatment

1.

Neurobehavioral impairments undermine ability to
participate and benefit from conventional treatment

2.

Greater co-occurring psychiatric disorders among
those with TBI

3.

Lowered ability to sustain improvements without
external structure
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The potential consequences of the
“perfect storm” are dire
Consequences beyond dependence or
addiction:
–Increased risk for non-fatal overdose
–Increased risk for overdose death
–Additional contribution to risk for
death by suicide
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TBI is associated with increased risk
for non-fatal opioid overdose among
Veterans receiving long-term opioid
therapy
▶
▶
▶

Post-9/11 Veterans receiving care at the VHA
between 2007-2012
Age 18-40 receiving long-term opioid
treatment for chronic, non-cancer pain
Veterans with TBI had more than a 3-fold
increase in opioid overdose compared to
those without TBI
– Association was attenuated in mediation
analyses for any co-occurring psychiatric
condition, but remained significant (HR
1.77)
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TBI is associated with increased risk
for overdose deaths
TBI Model Systems

Hammond et al. 2020 - 90% of
accidental overdose deaths were
drug related (predominantly
opioids)

VHA study

Hammond et al., 2020; CDC/NIDILRR Fact Sheet;
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Byers et al., 2019

TBI + Opioids may  Suicide risk

▶

Several studies have found an association between
TBI and increased risk for death by suicide

▶

Long-term opioid therapy and OUD also increase risk
for suicide

▶

VHA study found, among Veterans prescribed longterm opioid therapy to treat chronic pain, those with
TBI were at increased risk for suicide attempt
compared to those without TBI (Im et al., 2015)
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Summary
Persons with TBI are:
1. receiving more exposure to opioids than people
without,
2. more likely to use opioids long-term, to misuse
opioids, and to develop addiction, and
3. To face additional barriers accessing and receiving
quality substance use disorder treatment
The potential consequences of this “perfect storm” are
dire, and include increased morbidity and mortality
29

Opioid use following TBI remains poorly understood
Scoping Review of Opioid Use after TBI
• Inclusion criteria: English language, Adults w stable TBI, rx opioid receipt or
use after TBI.
• Exclusion criteria: Animal models, other ABI, acute TBI management, nonpeer-reviewed papers.
• 771 abstracts were screened, 183 full texts were reviewed, and 21 met
eligibility criteria.
• Most studies used administrative/EMR data from military samples.
Prescription opioid receipt is associated with psychological symptoms. No
studies evaluated interventions to reduce opioid use or risk in TBI.
 Despite growing concerns about opioid use following TBI, very few
studies have directly investigated opioid use or consequences in this
population.
Sarosta et al, Journal of Head Trauma Rehabilitation, 2021
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Recommendations for People with
TBI and Families
▶
▶
▶

Monitor opioid use, early and often
Seek alternative pain management approaches
Consider what opioids are treating.
•

▶

Seek treatments/supports that align with needs

Advocate for treatment plans that minimize risk
and maximally address individual treatment needs.
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Pathways to Opioid Use Disorders
Inadequately controlled chronic
pain
63%
Han 2017
(n=21)
Brief opioid exposure for acute pain
(n=14)
Prescribed opioids following SUD history
(n=18)
Prescription opioids relieve emotional distress
(n=26)
Recreational use of Rx/non-Rx opioids
(n=49)
Stumbo et al 2017
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Recommendations for SUD and TBI
Treatment Providers
▶
▶
▶

▶

▶

▶

Screen for lifetime history of TBI
Identify and accommodate neurobehavioral deficits
Address co-morbid interactions (e.g., depression, anxiety,
pain, sleep, sensory/motor deficits)
Create formal and/or informal supports needed during and
after treatment completion
Medication-based treatments are safe and effective and can
be used with other methods to reduce cue sensitivity
Consider patients’ full care team and prescription sources
33

Our recent publications in this area

https://heller.brandeis.edu/ibh/research/inroads/index.html
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Thank You
kristen.dams-o’connor@mountsinai.org

@SinaiTBI

@BrainInjuryResearchCenter
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Military TBI Polytrauma: opioid use
increases with comorbidity
“polytrauma
clinical triad”

Increase in opioid use as comorbidities
increase
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Any Opioid Prescription

Adams, Larson et al., Journal of Head Trauma Rehabilitation, 2019

TBI & CP PTSD, TBI, &
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Childhood TBI may increase risk
for future substance use problems
– Association between childhood TBI and
increased likelihood of substance use
problems

Childhood TBI

– Adults with TBI before age 6 more likely
to misuse alcohol or use illicit drugs
following new adult TBI (TBI Model
Systems)
– Childhood TBI before age 12 associated
with increased binge drinking postdeployment
– This relationship has not been studied
specifically for opioids
McKinlay et al., 2002; Corrigan et al., 2013; Kennedy et al., 2017;
Adams, Campbell-Sills et al., 2019; Weil, Karelina, and Corrigan, 2019
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