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Introduction

The ongoing drug toxicity crisis has underscored that substance use health (SUH) cannot be
addressed in isolation. Rather, it requires an integrated approach that accounts for the
mental, physical and social dimensions of health.

Although much media attention has appropriately focused on the more than 50,000 deaths
from drug-related overdoses since 2016 (Public Health Agency of Canada, 2025), less
attention has been paid to the substance use harms associated with non-fatal overdoses
and weather-related health stressors such as heat stroke, frostbite (BC Emergency Health
Services, 2025), pressure injuries (Jones et al., 2020), assaults (Ataiants et al., 2020) and
acquired brain injury (ABI) (Brust, 2014; Hong et al., 2019; Todaro et al., 2024).

ABI has significant long-term impacts on well-being and people who use substances face
heightened risks, which drives greater healthcare service demands that can meet multiple
needs. For these reasons, it is a public health and community issue that deserves greater
attention and support.

What Is Acquired Brain Injury?

ABI refers to a spectrum of neurological impairments and other disorders generally resulting
from damage to the brain sustained after birth. ABI can affect anyone, though people who
use substances face heightened risks.

ABI can include traumatic brain injury caused by falls, motor vehicle accidents, assaults or
other injuries (Shah et al., 2004). It can also result from non-traumatic brain injury, such as
a stroke related to blood pressure changes during intoxication or withdrawal from
substances (Esse et al., 2011). Less common risks include brain infections associated with
injection drug use (Tunkel & Pradhan, 2002; Martin et al., 2024) and brain tumours
(Connelly & Malkin, 2007; Harnod et al., 2014).

ABI is more prevalent than the combined incidence of breast cancer, multiple sclerosis,
HIV/AIDS and spinal cord injury (Brain Trust Canada, 2022). The extent of this issue has
been recognized in the BC Consensus Statement on Brain Injury, Mental Health, and
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Addiction (BC Consensus on Brain Injury, 2024) and in a private member’s bill proposing a
national brain strategy that is currently before the House of Commons (Bill C-206, 2025).

What Is Anoxic Brain Injury?

Anoxic brain injury is a specific type of ABI that is often under-recognized after a non-fatal
overdose (Russolillo et al., 2025). It occurs when the brain is deprived of oxygen during an
overdose episode until the individual is revived, causing brain damage (Mahoney et al.,
2023; Martin et al., 2024; Todaro et al., 2024). This risk makes rapid overdose response
critical to preventing long-term neurological harm.

Anoxic brain injury is of increasing concern given rising overdose rates and the 15-times
greater risk of non-fatal versus fatal overdose (Russolillo et al., 2025). Canadian data
suggests that one to four per cent of non-fatal overdose survivors are later diagnosed with
anoxic brain injury. This finding is likely an underestimate as mild cases may go undetected,
and people who use substances and have co-occurring mental health concerns often face
barriers to accessing health care (Russolillo et al., 2025). Recent research suggests that
fentanyl near-overdoses may also contribute significantly to rates of ABI, further increasing
these estimates (McKinstry et al., 2026).

Anoxic brain injury affects the brain as a whole (Fugate, 2017). It produces widespread
cognitive deficits that are most commonly observed in information-processing speed,
attention, memory, emotional regulation and executive functioning (e.g., decision making
and problem solving) (Hong et al., 2019). These deficits affect behaviour, emotions and daily
functioning, including a person’s ability to engage with healthcare services and attend
follow-up appointments. They may also increase the likelihood of higher-risk behaviours
associated with fatal overdose (Winstanley et al., 2021; National Academies of Sciences,
Engineering, and Medicine, 2022).

Why Is This Issue Important?

Acquired brain injuries, regardless of the cause or substance use status of an individual, can
be chronic and even fatal (Gardufo-Ortega et al., 2022). Injury to certain areas of the brain
can have direct effects on behavioural control (Eslinger et al., 1995; Johnson & Balleny,
1996), cognition and the ability to regulate emotions (Corrigan, 2021). As a result,
participation and functioning in educational, vocational, social and daily activities may be
negatively affected (Masel & DeWitt, 2010; Perrin et al., 2014).

For example, deficits in impulse control and self-awareness can cause problems in social
interactions (Corrigan, 2021). Deficits in problem solving, planning, organization, attention
and memory can cause difficulties with employment and everyday activities such as paying
bills, completing household and personal tasks, accessing and maintaining housing, and
remembering and getting to healthcare appointments (Corrigan, 2021).

ABI can also trigger other adverse consequences such as epilepsy, mood disorders (e.g.,
depression), anxiety, post-traumatic stress disorder, sleep disorders, impulsivity, suicide and
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dementia (Brenner et al., 2017; Moreno & McKerral, 2018; Mosti & Coccaro, 2018; Scofield
et al., 2017; Wojtowicz et al., 2017).

Who Is Affected by Acquired Brain Injury?

While ABI can happen to anyone due to varying pathways to injury (Lasry et al., 2017), some
groups seem to be at a higher risk. Evidence shows elevated risk among men (Oliverio et al.,
2020), people with prior substance use or a substance use disorder (SUD) (Yamaguchi et
al., 2025), older adults, Indigenous people (U.S. Centers for Disease Control and Prevention,
2025), and individuals exposed to structural and social inequities — such as service
members and veterans, people who are incarcerated or unhoused, and survivors of intimate
partner violence (U.S. Centers for Disease Control and Prevention, 2025). These groups
often face the poorest access to care and experience greater harms when ABI co-occurs with
other conditions (U.S. Centers for Disease Control and Prevention, 2025).

Further work to understand ABI among women (Valera et al., 2021), who are largely
underrepresented in the extant knowledge base, and other equity-deserving populations is
currently underway.

In Canadian jurisdictions, individuals with a history of experiencing drug toxicity events were
19.5 times more likely to experience brain injury than their peers without such experiences
(BC Centre for Disease Control, 2025). They are also at a significantly greater risk of adverse
health outcomes (Vogler et al., 2014), including suicide rates that are three to four times
higher than those of the general population (Simpson & Tate, 2007).

These disparities are shaped by intersecting social and health factors, including high-risk
work and environments, exposure to violence and injury, motor vehicle collisions (Brain
Injury Canada, 2025; Teasell et al., 2018; Lasry et al., 2016), medical comorbidities or the
use of prescription medications (Albrecht & Gardner, 2023). As a result, services must be
able to respond to the multiple intersecting factors that affect health and tailor supports to
individual needs.

How Does Acquired Brain Injury Relate to Substance Use

Health?

ABI is commonly linked to substance use and SUDs (Corrigan & Adams, 2019; Vadalia &
Yadav, 2025). Estimates of the prevalence of co-occurring ABI and substance use or SUD
range from 21 per cent to 80 per cent (Bruijnen et al., 2019; Hagen et al., 2019; Toledo-
Fernandez et al., 2020). Distinguishing symptoms of ABI from those of substance use or
SUD can be challenging, as both can produce similar symptoms (Auestad et al., 2025;
Hoffman et al., 2020). Mental illness, which increases the risk for both ABI and substance
use or SUD, may also produce overlapping symptoms (Passman et al., 2025; Schifano et al.,
2024; Auestad et al., 2025). Continued substance use after ABI predicts worsened
outcomes, slower recovery and a higher risk of subsequent acquired brain injuries (Vadalia
& Yadav, 2025; Xie et al., 2023). These effects likely make it more difficult to interact with
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emergency departments and other healthcare services and may also limit admission to
treatment facilities (National Academies of Sciences, Engineering, and Medicine, 2022).

The relationship between these frequently co-occurring conditions is complex and can be
bidirectional. ABI may be a consequence of substance use through impaired cognition,
psychomotor deficits and heightened risk-taking (Hammig & Parker, 2024; Kureshi et al.,
2024; Yamaguchi et al., 2025). In other cases, substance use may follow ABI as a coping
response to post-injury symptoms and altered neurocircuitry (Adams et al., 2020; Lai et al.,
2022; Olsen & Corrigan, 2022), including changes in alcohol use after a traumatic brain
injury (Weil et al., 2018). ABI-related brain changes may fundamentally and irreversibly
compromise an individual’s functioning, self-regulation and decision making related to
rewards because of the resulting structural and neurochemical changes (Bjork & Grant,
2009). However, causal interpretations of the relationship between ABI and substance use
remain debated. While ABI-related brain changes may elevate risk (Olsen & Corrigan, 2022),
some evidence is limited or inconsistent (Wu et al., 2016).

How Can We Respond to Acquired Brain Injury Among
People Who Use Substances?

Prevention and Harm Reduction

While not all acquired brain injuries can be prevented, prompt medical attention during drug
overdoses can reduce injury severity and improve recovery. There are currently no medical
contraindications to the use of opioid agonist therapies (i.e., best-practice treatments for
opioid use disorder such as buprenorphine and methadone) for people living with ABI
(Morgan et al., 2025). Naloxone can temporarily reverse opioid overdoses (Canadian
Community Epidemiology Network on Drug Use [CCENDU], 2016), and expanding public
awareness, training and availability is key to reducing overdose-related harms (Martin et al.,
2024).

Avoiding substance use while alone, starting with small or test doses, using drug checking
services, avoiding polysubstance use (Voelker, 2025) and accessing overdose response
services (e.g., National Overdose Response Service, 2026) remain important harm reduction
strategies that should continue to be promoted to people who use drugs.

Ignoring modifiable health risks significantly increases long-term vulnerability to poor health
outcomes, regardless of an individual’s history of ABI. Factors such as frailty, malnutrition
and elevated risk of falls not only increase the likelihood of subsequent brain injury but also
accelerate cognitive decline and can hinder rehabilitation (Okrah et al., 2025; Esquivel,
2017). Adopting healthy lifestyle habits, including regular exercise (Gomez-Pinilla et al.,
2022), proper nutrition (Patel et al., 2023), good sleep hygiene (Fleming et al., 2020) and
blood pressure management (Zhu et al., 2024), are universal strategies for improving health
trajectories and preventing further injury.
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Services and Supports After ABI

Despite the prevalence and impact of co-occurring ABI and substance use or SUD, care
remains fragmented, with limited coordination, communication and support across the
continuum of care (Chan et al., 2022; Estrella et al., 2021; Grewal et al., 2024). The varying
presentations of ABI and related complications (e.g., substance use behaviours or other
comorbidities), compounded by existing disconnected care pathways, leave service seekers
vulnerable to navigating disjointed care journeys.

As a result, diagnosis and adequate treatment may remain out of reach at optimal
intervention points leading to poorer health outcomes. This phenomenon has been
described as “wrong door syndrome” (Grewal et al., 2024). Notably, healthcare providers do
not always perceive themselves as prepared to manage the clinical complexities of ABI and
SUD, perpetuating shortcomings in integrated care (McCauley et al., 2025, Lemsky, 2021).
Stigma and misconceptions further contribute to people being misunderstood, with cognitive
impairments interpreted as a lack of compliance or motivation, resulting in service gaps and
reduced access to appropriate care (Pearce & Boyd, 2025).

Improving awareness, education and screening for ABI is critical to ensure injuries are
recognized and treated by healthcare providers (Martin et al., 2024). Simple adaptations
such as including cognitive screening regardless of client age in intake processes, offering
appointment information and reminders through multiple communication methods, and
providing flexible and accommodating pathways for re-entry to services, can improve
engagement and outcomes for people living with ABI.

Evolving research on screening tools aims to provide more accurate assessments and better
connect people with appropriate care and supports.

SUH treatment services can help people living with ABI reduce or stop substance use safely
(Hyzak et al., 2024; McHugo et al., 2021). Yet cognitive impairments have been found to
predict lower treatment retention, medication discontinuation and return to substance use
(Morgan et al., 2025; Nardo et al., 2022). Interventions that restore cognitive function and
improve functional outcomes are therefore highly recommended for individuals with co-
occurring ABl and SU/SUD (Nardo et al., 2022).

Increased training for health and social care providers to support SUH among people living
with ABI, whether diagnosed or not, is key to improving access to appropriate services (Coxe
etal., 2021).

Person-centred Care Strategies

Holistic, interdisciplinary interventions that address psychological well-being, social
relationships, community participation, functional abilities and ongoing support are
particularly beneficial for people with co-occurring ABI and SU/SUD (Campbell et al., 2024;
Estrella et al., 2021; Grewal et al., 2024; Kennedy et al., 2025).
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The Resources section provides practical strategies for healthcare providers, including
considering the cognitive load of treatment programs by presenting information at a
manageable pace, minimizing distractions and providing written alongside verbal
instructions (Corrigan, 2021).

Other strategies include identifying the communication style that best resonates with clients
and using organizational tools (Corrigan, 2019). To reduce stigma, it is important that
healthcare providers recognize that missed appointments may reflect memory or
organizational challenges rather than a lack of motivation (Corrigan, 2021).

Overall, more research is needed on how to best support people living with ABI and
substance use or SUD. Future research priorities identified for this issue center on the
intersection of ABI, mental health and substance use or SUD; social determinants,
marginalization and systematic inequities; overdose-related ABI; the cognitive and
psychosocial impacts of ABI; diagnosis and screening; treatments and interventions; and
support for caregivers and families (Kennedy et al., 2024).

Conclusion

The toxic drug supply has affected a vast number of people, and understanding of how
substance use-related disorders and ABI intersect continues to evolve. As a result, it is
critical that care providers recognize the frequent co-occurrence of these conditions.

SUD treatment programs are often unable to accommodate people with co-occurring ABI
and SUD and address their specific, complex needs. This gap creates significant barriers to
essential substance use healthcare. People may not receive the care they need, leading to
poor health outcomes and creating significant pressures across the healthcare system,
including increased hospital admissions and longer hospital stays (Niyirora et al., 2026; Xie
et al., 2023; Swift & Wilson, 2001).

Professionals across all relevant sectors must be equipped to identify when people may be
living with complex needs associated with ABI and substance use or SUD and be prepared to
implement person-centred strategies that effectively address their unique circumstances.
Health systems and services must adapt to the evolving needs of this growing population.
Increasing awareness of the co-occurrence of ABl and substance use, and strengthening the
supports available to those affected, are important steps toward meaningfully improving
health outcomes for people across Canada.

Resources

The Heller School for Social Policy and Management. (2019) Intersection between traumatic
brain injury and opioid use disorder: Recommendations for substance use treatment
providers. Waltham, MA: Author. https://heller.brandeis.edu/ibh/pdfs/inroads-tbi-oud-
provider-4-1-2019-final.pdf

Lemsky, C. (2021). Traumatic brain injury and substance use disorders: Making the
connections. Rockville, MD: Substance Abuse and Mental Health Services
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Administration. https://attcnetwork.org/wp-content/uploads/2021/04/TBI-SUD-Toolkit-
FINAL-11.05.2021.pdf

Manning, V., Gooden, J., Cox, C., Peterson, V., Whelan, D., & Mroz, K. (2021) Managing
cognitive impairment in AOD treatment: Practice guidelines for healthcare professionals.
https://s3-ap-southeast-2.amazonaws.com/turning-point-website-prod/drupal-s3fs/s3fs-

public/2022-
02/TP_Managing_Cognitive%20impairment AOD treatment VS18 DH edit.pdf

Provincial Mental Health and Substance Use Network. (2024). “Be bold. Make changes.”:
Perspectives from lived experience advisors and partners (LEAP) on unmet needs of
individuals with complex mental health and substance use issues. Vancouver, B.C.: BC
Mental Health & Substance Use Services.
https://www.bcmhsus.ca/sites/g/files/qpdaav151/files/2024-06/LEAP-report.pdf

Toronto ABI Network. (2022). Provincial ABI navigators/contacts. Toronto, Ont.:
https://abinetwork.ca/wp-content/uploads/2022/03/PROVINCIAL-ABI-NAVIGATORS-
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