
The Hijacked Engine 

The mechanisms behind the torment, and why willpower was never the missing 
piece. 
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A note before you begin.  This guide explains the neuroscience of craving, tolerance, and 
relapse. It is honest about how persistent cue-reactivity is, which can be discouraging to read 
in early recovery. Hold the second half alongside the first: the same mechanism that built the 
compulsion is the one that dismantles it. 

Feeling overwhelmed by what you're reading? Support is here.  Call or text 988, Canada's 24/7 
Suicide Crisis Helpline  •  In Alberta, call or text 211 for community, social, health, and 
government services  •  In Edmonton and area, call the 24/7 Distress Line at 780-482-HELP 
(4357)  •  Call 911 in an emergency. 

The Brain's Survival Drive Gone Wrong 

To understand addiction, we first have to understand what the brain is built for: survival. Buried 
deep in its most ancient structures is a network of circuits called the reward pathway. Its job is 
simple: identify what keeps you alive (food, water, connection, sex) and make sure you do it 
again. Its main chemical messenger is dopamine. 

Most people have heard that dopamine is the brain's pleasure chemical. That's not quite right. 
It's better understood as the brain's motivation and salience signal. Its job isn't to create 
pleasure, it's to create urgency. When dopamine fires, the message is: this matters, remember it, 
do it again. Think of it as the brain's highlighter, marking certain experiences as survival-critical 
so you're drawn back to them. 

The Hijacking Process 

When you eat a great meal or connect with a loved one, your brain releases a small, healthy 
pulse of dopamine. It's a gentle nudge, the natural rhythm of a system designed to reinforce 
survival. 

Addictive substances are different. They can drive reward and learning systems harder, faster, or 
more directly than ordinary rewards, depending on the drug, dose, route, and person. 
Stimulants can produce especially large dopamine increases; alcohol, opioids, nicotine, 
cannabis, and sedatives work through different mixtures of pathways. The shared result is not 
one universal 'two-to-ten-times' surge. It is an outsized lesson: this matters, remember it, get it 
again. 

This sets up a brutal conflict between two systems inside your brain: 

The primitive midbrain (the "go" system) is now screaming for the substance, convinced 
it's the new key to survival. 

The prefrontal cortex (the "stop" system), responsible for logic, impulse control, and 
long-term thinking, gets drowned out. Think of it as a driver whose gas pedal has been welded to 
the floor. The brakes are still there, but they can't compete. 



This is the biological reality of craving and loss of control. It's not a failure of 
character. It's a neurological hijacking. 

Tolerance and Withdrawal 

Over time, the brain adapts to repeated chemical exposure. Dopamine signalling, receptor 
availability, stress systems, learning, and motivation can all change. Tolerance means the same 
dose produces less effect; withdrawal means the adapted system struggles when the substance is 
removed. The brain does not simply stop making dopamine or prune away receptors as one 
uniform process. The biology is messier. The lived result is brutally simple: what once felt like 
choice can begin to feel like survival. 

For years, this was the only explanation I ever heard in treatment: dopamine goes down, 
receptors go down, so you need more. And while that's true, it always felt like a half-story, like 
the neuroscience had been flattened to the point of missing something essential. I remember 
sitting in groups thinking, there has to be more to this than just dopamine and receptors. 
Something I'm not being told. 

Addiction doesn't erase free will. It rewires your memory of ever having one. 

The Memory Trap 

Dopamine is not just about craving. It's about memory. Each surge imprints powerful 
associations between the substance and everything surrounding it: the people, places, emotions, 
and sensory details tied to use. The brain doesn't store these as ordinary memories. It tags them 
through the same survival-learning systems that mark things as essential or dangerous. That 
encoding is deep, automatic, and stubborn. 

What Gets Tagged: Survival-Level Encoding 

Sights, smells, and sounds present during use become cues. 

Emotional states (stress, loneliness, relief) get encoded alongside the substance. 

Rituals and routines are stored as part of the reward sequence. 

The mesolimbic system tags all of it: this matters, come back. 

Why It Persists: The Brain Does Not Forget 

Cue-reactivity fires below conscious awareness, before you decide anything. 

Years of sobriety don't erase the tag. They build competing pathways around it. 

A single sensory cue can trigger a full physiological craving response in milliseconds. 

This is not weakness. It's the survival system doing exactly what it was built to do. 

The Mechanism of Change: Extinction, Not Erasure 

Recovery doesn't delete the cue-memory. It builds a new association on top of it. 

Repeated, controlled exposure to the cue without the substance gradually weakens its pull. 

The old highway doesn't disappear. It just gets less travelled. 

Relapse risk stays elevated longest in familiar environments and emotional states. 



What This Means for Recovery: The Compassion Frame 

Someone can be cognitively stable, emotionally improved, and still get floored by a smell or a 
street corner. 

Cue-reactivity is one of the slowest neurological systems to normalize. 

This is why long-term recovery is genuinely hard. It's not a sign something is wrong with the 
person. 

Changing environments, people, and routines isn't just avoidance. It's grounded in 
neuroscience. 

Worth sitting with.  Cue-reactivity persists well into long-term abstinence. This is not a 
character flaw or a lack of commitment. It reflects how deeply the survival system encodes 
repeated high-dopamine experiences. Understanding this is one of the most compassion-
generating pieces of neuroscience in addiction recovery. 

Symptom or Source? Asking the Deeper Question 

Unfortunately, this is where most mainstream explanations of addiction stop. The story is 
simple: your brain was hijacked. The end. But that model, on its own, can leave people feeling 
like they're the victim of a defective brain, doomed to fight this internal machine forever. 

We have to ask the question almost no one teaches: why was my engine so vulnerable in the first 
place? Is the altered reward system the cause of addiction, or is it a predictable response to years 
of stress, environment, and experience? Engines don't fail in a vacuum. They fail because of the 
conditions they were built in and the terrain they've been forced to navigate. 

Vulnerability Factor 01 — Unresolved Trauma 

Chronic stress or trauma creates a constant internal alarm state. 

The brain becomes desperate for relief and regulation. 

The calming or euphoric effect of a substance can feel like a miracle cure. 

Vulnerability Factor 02 — Epigenetic Adaptation 

Gene expression is shaped not just by inheritance, but by what you live through. 

Early stress or neglect can alter genes that regulate reward and stress systems. 

These shifts create a biological thirst for anything that briefly restores balance. 

Vulnerability Factor 03 — Lack of Secure Connection 

Reward systems are designed to be tuned through healthy attachment. 

When attachment is absent, the brain seeks the next available source of relief. 

Substances become a substitute for what connection was supposed to provide. 

Vulnerability Factor 04 — Early Developmental Environment 

Safety, predictability, and nurture in early life wire the brain's core stress-response systems. 



A brain developed in chaos or neglect may reach adulthood with fewer reliable ways to self-
soothe, especially under threat. That capacity is not absent forever. It may simply have to be 
learned deliberately, often in relationship, rather than assumed to appear on its own. 

This leaves it more vulnerable to relying on external chemical solutions later in life. 

An important caveat.  While trauma is one of the most common forces shaping that 
vulnerability, it's not the only one. Genetics, chronic stress, social isolation, repeated 
exposure, and basic human biology can all pull someone into dependence. For many people, 
though, trauma and early adversity create the steepest slope. 

Beyond the Hijacked Brain 

"Your reward system is broken, so you'll always be vulnerable." 

For me, the hijacked brain model, the dopamine system run amok, the gas pedal welded to the 
floor, was where most treatment education on biology began and ended. I've sat in groups and 
lectures where the core message boiled down to that sentence above. That framework has value, 
and it explains part of the picture. But it always felt like I was being handed the middle chapter 
of a story with no beginning. 

What's rarely acknowledged are the forces shaping that vulnerability in the first place: the 
maladaptations of trauma, the long shadow of chronic stress, the fingerprints of epigenetics, and 
even the metabolic differences that influence how each body responds to substances over time. 
These pieces don't excuse behaviour. They illuminate it. They explain why certain patterns take 
root so deeply, and why the same substance hits one person like relief and another like ruin. 

If we want recovery to be meaningful and sustainable, we can't stop at hijacked circuits and bad 
choices. We need an honest, holistic picture of pathology: one that honours how trauma, 
biology, and environment intertwine to create both risk and resilience. Without that fuller story, 
recovery education risks leaving people stuck in survival mode, white-knuckling against an 
engine they were never taught how to truly understand. 

The Mechanism of Change: Neuroplasticity 

The hijacking isn't just chemical. It's structural. What carves these powerful cravings into the 
brain is neuroplasticity: the nervous system's ability to rewire itself based on repeated 
experiences. The brain builds what it practises. 

That's the double-edged sword. Neuroplasticity is the very mechanism that allows addiction to 
take hold. Every time you use, you strengthen the pathways of compulsion, turning a faint 
footpath into a four-lane highway. The brain physically learns addiction. 

But that same mechanism is also the path out. If the brain can learn addiction, it can learn its 
way toward something different, and build something healthier in its place. Every time you 
make a different choice, reach out instead of isolating, or practise a new coping skill, you fire 
and reinforce entirely new circuits. You are weakening the old highways and blazing new trails 
toward stability, connection, and freedom. 



Before You Go 

This is the trap, but it's also the opportunity. Addiction is not proof of a defective brain. It's 
proof of an incredibly adaptive one. The same machinery that learned compulsion can learn 
liberation. Through therapy, community, mindfulness, and repeated new experiences, the 
survival drive itself can be reclaimed. 

If the section on cue-reactivity landed heavily, that's a reasonable response to it. It is genuinely 
one of the slowest systems to settle, and knowing that in advance is better than being blindsided 
by it at eighteen months sober and concluding you've failed. Being ambushed by a smell or a 
street corner is not backsliding. It's the survival system doing what it was built to do, in a body 
that hasn't finished updating. 

And when we zoom out beyond the hijacked brain, including trauma, toxic stress, early 
development, epigenetics, and all the ways life reshapes biology, recovery stops being a battle 
against a broken self. It becomes the work of remodelling an adaptive brain to finally serve the 
life you actually want. 

Your brain adapted to keep you alive. Now you can give it something new to 
adapt to. 

Feeling overwhelmed by what you're reading? Support is here.  Call or text 988, Canada's 24/7 
Suicide Crisis Helpline  •  In Alberta, call or text 211 for community, social, health, and 
government services  •  In Edmonton and area, call the 24/7 Distress Line at 780-482-HELP 
(4357)  •  Call 911 in an emergency. 
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