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Addiction: Childhood Trauma, Stress and the Biology of Addiction

Gabor maté, mDa

ABSTRACT
Rather than choice, chance or genetic predetermination, it is childhood adversity 
that creates the susceptibility for addiction.

Humans and animals require nurturing from a caregiver in order to survive, When 
a child does not receive consistent, secure interactions, or experiences painfully 
stressing ones, maldevelopment results. In vivo studies have shown that marked 
alterations in neurotransmitter systems occur within one week of separation from 
the mother, whereas animals receiving various kinds of nurturing contact during 
their infancy have shown more efficient brain circuitry for reducing anxiety as
adults. Moreover, in vivo studies have demonstrated that animals exposed to 
prenatal stress exhibit characteristics of drug addiction, alcoholism and increased 
risk of self-administration of drugs.

Early trauma has consequences for how human beings respond to stress. Trauma 
in children, such as sexual, physical or emotional abuse or abandonment alter the 
child’s physical stress mechanisms and, as a result, the child is more reactive to 
stress throughout their adult life. Studies of drug addicts find high percentages
patients have experienced childhood trauma of various sorts, including physical, 
sexual and emotional abuse. 

The three dominant brain systems in all addictions—the opioid attachment-reward 
system, the dopamine-based incentive-motivation apparatus and the self-regulation 
areas of the prefrontal cortex—are all exquisitely fine-tuned by the environment.
To various degrees, in all addicted persons these systems are not functioning 
properly

Accordingly, this article explores the relationship between childhood emotional 
loss or trauma and addiction, demonstrating a fourth brain-body system implicated 
in addiction: the stress-response mechanism.
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INTRODUCTION

According to the National Survey on Drug Use and 
Health (NSDUH), it is estimated that 22.6 million 
Americans have a substance dependency or abuse 
problem.1 Alcohol is reported to be the most widely 
used intoxicant in the United States, with increased 
rates seen during teenage years. Marijuana is the 
most abused drug in the United States, followed 
by prescription painkillers, with other drugs used 
to a lesser extent. Substance dependence or abuse 
reportedly peaks in adults aged 18 to 25.1

Various stressors experienced in early childhood 
have been shown to alter the development and 
functioning of different areas of the brain. The 
present review summarizes the impact of early 
environmental stress and trauma as risk factors for 
addiction. 

THE ROLE OF NURTURING AND 
RELATIONSHIP ATTACHMENTS IN THE 
DEVELOPING CHILD

Happy, attuned emotional interactions with parents 
stimulate a release of natural opioids in an infant’s 
brain.2 This endorphin surge promotes the attach-
ment relationship and the further development 
of the child’s opioid and dopamine circuitry.2 In 
contrast, stress reduces the numbers of both opiate 
and dopamine receptors.2 Healthy growth of these 
crucial systems—responsible for such essential 
drives as love, connection, pain relief, pleasure, 
incentive and motivation—depends, therefore, on 
the quality of the attachment relationship.3,4 When 
circumstances do not allow the infant and young 
child to experience consistently secure interactions 
or, worse, exposure to many painfully stressing 
ones, maldevelopment often results.5

Dopamine levels in a baby’s brain fluctuate,de-
pending on the presence or absence of the parent.6 

A study in four-month-old monkeys showed that 
major alterations of dopamine and other neuro- 
transmitter systems occurred after only six days 
of separation from their mothers. “Loss of an 
important attachment appears to lead to less of an 
important neurotransmitter in the brain. Once these 
circuits stop functioning normally, it becomes more 
and more difficult to activate the mind.”7

In vivo studies have demonstrated that social- emo-
tional stimulation is necessary for the growth of 
the nerve endings that release dopamine and for 
the growth of receptors to which dopamine needs 
to bind in order to do its work.8Adult rats and mice 
kept in long-term isolation have a reduced number 
of dopamine receptors in the midbrain incentive 
circuits and, notably, in the frontal areas implicated 
in addiction.9 Rats separated from their mothers 
at an early stage display permanent disruption 
of the dopamine incentive-motivation system in 
their midbrains. Abnormalities in this system play 
a key role in the onset of addiction and craving.
Predictably, in adulthood these maternally deprived 
animals exhibit a greater propensity to self-admin-
ister cocaine.10 In another study, rat pups deprived 
of their mother’s presence for only one hour a day 
during their first week of life grew up to be much 
more eager than their peers to take cocaine on their 
own demonstrating that extreme deprivation is not 
required for the occurrence of this behaviour. 11 The 
presence of consistent parental contact in infancy is 
one factor in the normal development of the brain’s 
neurotransmitter systems; the absence of it makes 
the child more vulnerable to “needing” drugs of 
abuse later in life to supplement what their brain 
is lacking. Another key factor is the quality of the 
contact the parent provides, which in large part, is 
dependent on the parent’s mood and stress level.

All mammalian mothers—and many human fathers, 
as well—give their infants sensory stimulation that 
has long-term positive effects on their offspring’s 
brain chemistry.12 Such sensory stimulation is 
necessary for the human infant’s healthy biological 
development. Premature babies who have to live in 
incubators for weeks or months have faster brain 
growth if they are stroked for just ten minutes a day.

Humans hold and cuddle and stroke; rats lick as a 
form of nurturing. A study found that rats whose 
mothers had given them more licking and other 
kinds of nurturing contact during their infancy had, 
as adults, more efficient brain circuitry for reduc-
ing anxiety.13 They also had more receptors on their 
nerve cells for benzodiazepines, natural tranquilliz-
ing chemicals found in the brain.13 
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In more recent experiments, the infants of mothers 
who were not naturally as “affectionate” were trans-
ferred to the more nurturing mothers, they grew to 
be adults with more efficient brain apparatus for 
reducing anxiety, suggesting that these differences 
are not genetic, but rather are environmental.6

Parental nurturing determines the levels of other 
key brain chemicals, too—including serotonin, the 
mood messenger enhanced by antidepressants like 
Fluoxetine (Prozac, Eli Lily, Indiana). Peer-reared 
monkeys, separated from their mothers, have lower 
lifelong levels of serotonin than monkeys brought 
up by their mothers.14 In adolescence these same 
monkeys are more aggressive and are far more 
likely to consume alcohol in excess. Similar effects 
are seen with other neurotransmitters that are es-
sential in regulating mood and behaviour, such as 
norepinephrine.15,16

 Even slight imbalances in the 
availability of these chemicals are manifested in ab-
errant behaviours like fearfulness and hyperactivity, 
and increase the individual’s sensitivity to stressors 
for a lifetime. In turn, such acquired traits increase 
the risk of addiction.

Another effect of early maternal deprivation ap-
pears to be a permanent decrease in the produc-
tion of oxytocin, one of our emotional modulation 
chemicals.17,18 Oxytocin regulates social recognition 
and affliction and modulates mood, anxiety and
aggression. Use of illicit substances can alter the 
oxytocin-dopamine interaction. The interaction be-
tween oxytocin and dopamine may also be involved 
in drug-seeking behaviour.19 

Not only can early childhood experience lead to 
a dearth of “good” brain chemicals; it can also 
result in a dangerous overload of others. Maternal 
deprivation and other types of adversity during 
infancy and childhood result in chronically high 
levels of the stress hormone cortisol. In addition to 
damaging the midbrain dopamine system, excess 
cortisol shrinks important brain centres such as the 
hippocampus—a structure important for memory 
and for the processing of emotions—and disturbs 
normal brain development in many other ways, 
with lifelong repercussions.20,21 Another major 
stress chemical that is permanently overproduced 
after insufficientearly maternal contact is vasopres-
sin, which is implicated in hypertension.18

A child’s capacity to handle psychological and 
physiological stress is completely dependent on the 
relationship with their parents. Infants have no abil-
ity to regulate their own stress apparatus, leading to 
death due to stress if they are never picked up. The 
capacity is acquired gradually through maturation 
and is dependent on relationships with caregivers. A 
responsive, predictable nurturing adult plays a key 
role in the development of healthy stress-response 
neurobiology.22

Kraemer et al., stated that “maternal contact alters 
the neurobiology of the infant.”23 Maternal contact 
does not only refer to mothers, but rather extends to 
primary caregivers, regardless of gender. Children 
who suffer disruptions in their attachment relation-
ships will not have the same biochemical milieu in 
their brains as their well-attached and well-nurtured 
peers. As a result their experiences and interpreta-
tions of their environment, and their responses to it, 
will be less flexible, less adaptive and less con-
ducive to health and maturity. Their vulnerability 
will increase, both to the mood-enhancing effect 
of drugs and to becoming drug dependent. Animal 
studies have shown that early weaning can have an 
influenceon later substance intake: rat pups weaned 
from their mothers at two weeks of age had, as 
adults, a greater propensity to drink alcohol than 
pups weaned just one week later.24

Inborn temperamental traits interact with defi-
ciencies in the nurturing environment to produce 
susceptibility to addiction.25 “This interaction is 
particularly important in the developmental critical 
periods of the first years of life, during which the 
maturing brain is most sensitive to environmental 
influences.”25

THE ROLE OF CHILDHOOD TRAUMA AND 
SUSCEPTIBILITY TO ADDICTION

Epidemiological studies revealing the typical 
childhood of the hardcore drug addict have been 
reported widely but, it seems, not widely enough to 
have had the impact they ought to on mainstream 
medical, social and legal understandings of drug 
addiction.26

Studies of drug addicts repeatedly find extraor-
dinarily high percentages of childhood trauma 
of various sorts, including physical, sexual and 
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emotional abuse.26 One group of researchers was 
moved to remark that “our estimates . . . are of an 
order of magnitude rarely seen in epidemiology and 
public health.”26 Their research, the renowned ACE 
(Adverse Childhood Experiences) study, looked at 
the incidence of ten separate categories of painful 
circumstances—including family violence, paren-
tal divorce, drug or alcohol abuse in the family, 
death of a parent and physical or sexual abuse—in 
thousands of people. The correlation between these 
figures and substance abuse later in the subjects’ 
lives was then calculated. For each adverse child-
hood experience, or ACE, the risk for the early 
initiation of substance abuse increased between 
two- and fourfold. Subjects with five or more ACEs 
had seven to ten times greater risk for substance 
abuse than those with none.26

Dube et al., concluded that nearly two-thirds of 
injection drug use can be attributed to abusive and 
traumatic childhood events.26 A third or more were 
college graduates, and most had at least some uni-
versity education.26 In clinical practice, childhood 
trauma percentages may run close to one hundred 
percent. Not all addicts were subjected to childhood 
trauma, just as not all severely abused children 
grow up to be addicts. However, clinical experience 
has shown that a majority of hardcore injection us-
ers were subjected to childhood trauma.27

According to a review published by the [U.S.] 
National Institute on Drug Abuse in 2002, “the rate 
of victimization among women substance abusers 
ranges from 50% to nearly 100% . . . Populations 
of substance abusers are found to meet the [diag-
nostic] criteria for post-traumatic stress disorder 
. . . those experiencing both physical and sexual 
abuse were at least twice as likely to be using drugs 
than those who experienced either abuse alone.”28 

Alcohol consumption has a similar pattern: those 
who had suffered sexual abuse were three times 
more likely to begin drinking in adolescence than 
those who had not. For each emotionally traumatic 
childhood circumstance, there is a two- to-threefold 
increase in the likelihood of early alcohol abuse. 
Dube et al., concluded “Overall, these studies pro-
vide evidence that stress and trauma are common 
factors associated with consumption of alcohol at 
an early age as a means to self-regulate negative or 
painful emotions.”29 .

Many addicts self-medicate to soothe their emo-
tional pain—but more than that, their brain devel-
opment was sabotaged by their traumatic experi-
ences. The systems subverted by addiction—the 
dopamine and opioid circuits, the limbic or emo-
tional brain, the stress apparatus and the impulse 
control areas of the cortex—are not able develop 
normally in such circumstances.

The affects on brain development of some specific 
kinds of childhood trauma are known. For example: 
the vermis, a part of the cerebellum at the back of 
the brain, is thought to play a key role in addictions 
because it influences the dopamine system in the 
midbrain. Imaging of this structure in adults who 
were sexually abused as children reveals abnor-
malities of blood flow, and these abnormalities are 
associated with symptoms that increase the risk 
for substance addiction.30 In one study of the EEGs 
of adults who had suffered sexual abuse, the vast 
majority had abnormal brainwaves, and over a third 
showed seizure activity.18

The brains of mistreated children have been shown 
to be smaller than normal by 7 or 8 % with below-
average volumes in multiple brain areas, including 
the impulse-regulating prefrontal cortex; in the 
corpus callosum (CC), the bundle of white matter 
that connects and integrates the functioning of the 
two sides of the brain; and in several structures of 
the limbic or emotional apparatus, whose dysfunc-
tions greatly increase vulnerability to addiction.31 In 
a study of depressed women who had been abused 
in childhood, the hippocampus (the memory and 
emotional hub) was found to be 15 % smaller than 
normal. The key factor was abuse, not depres-
sion, since the same brain area was unaffected in 
depressed women who had not been abused.32

The CC, as noted, facilitates the crucial collabo-
ration between the brain’s two halves, or hemi-
spheres.33 Not only have the CCs of trauma survi-
vors  been shown to be smaller; there is evidence of 
a disruption of functioning there as well. The result 
can be a “split” in the processing of emotion: the 
two halves may not work in tandem, particularly 
when the individual is under stress.34,35  One charac-
teristic of borderline personality disorder, a condi-
tion with which substance abusers are very com-
monly diagnosed, is a kind of flip-flopping between 
idealization of another person and intense dislike,
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even hatred. There is no middle ground, where both 
the positive and the negative qualities of the other 
are acknowledged and accepted.36

It has been suggested that our “negative” views of a 
person are stored in one hemisphere and our “posi-
tive” responses, in the other.37 The lack of integra-
tion between the two halves of the brain would 
mean that information from the two views, nega-
tive and positive, is not melded into one complete 
picture. As a result, in intimate relationships and in 
other areas of life, the afflicted individual fluctu-
ates between idealized and degraded perceptions of 
themselves, people and the world.11 This sensible 
theory, if proven, would explain a lot not only 
about drug-dependent persons, but also about many 
behavioral addicts.

stress respOnse MechanisMs

Early trauma also has consequences for how human 
beings respond to stress throughout their lives, and 
stress has everything to do with addiction. Stress 
is a physiological response mounted by an organ-
ism when it is confronted with excessive demands 
on its coping mechanisms, whether biological or 
psychological. It is an attempt to maintain internal 
biological and chemical stability, or homeostasis, in 
the face of these excessive demands. The physio-
logical stress response involves nervous discharges 
throughout the body and the release of a cascade of 
hormones, chiefly adrenaline and cortisol. It affects 
virtually every organ, including the heart and lungs, 
the muscles and, of course, the emotional centres 
in the brain. Cortisol itself acts on the tissues of al-
most every part of the body, in one way or another. 
It is an important part of the infinitely intricate sys-
tem of checks and balances that enables the body to 
respond to a threat.

At a conference on stress at the U.S. National Insti-
tutes of Health, researchers defined stress “as a state 
of disharmony or threatened homeostasis.”34 Ac-
cording to such a definition,a stressor “is a threat, 
real or perceived, that tends to disturb homeosta-
sis.”38 Ultimately all stressors represent the ab-
sence of something that the organism perceives as 
necessary for survival—or its threatened loss. The 
threat itself can be real or perceived. The threatened 
loss of food supply is a major stressor. So is the 
threatened loss of love—for human beings. “It may 

be said without hesitation that for man the most 
important stressors are emotional.”39

Early stress establishes a lower “set point” for a 
child’s internal stress system: such a person be-
comes stressed more easily than normal throughout 
their life. Dr. Bruce Perry* stated in an interview 
that “a child who is stressed early in life will be 
more overactive and reactive. He is triggered more 
easily, is more anxious and distressed. Now, com-
pare a person—child, adolescent or adult—whose 
baseline arousal is normal with another whose 
baseline state of arousal is at a higher level. Give 
them both alcohol: both may experience the same 
intoxicating effect, but the one who has this higher 
physiological arousal will have the added effect of 
feeling pleasure from the relief of that stress. It’s 
similar to when with a parched throat you drink 
some cool water: the pleasure effect is much height-
ened by the relief of thirst.” 40

The hormone pathways of sexually abused children 
are chronically altered.41 Even a relatively “mild” 
stressor such as maternal depression—let alone 
neglect, abandonment or abuse—can disturb an 
infant’s physical stress mechanisms.42 Add neglect, 
abandonment or abuse, and the child will be more 
reactive to stress throughout their life. A study 
published in The Journal of the American Medical 
Association concluded that “a history of childhood 
abuse per se is related to increased neuroendocrine 
[nervous and hormonal] stress reactivity, which is 
further enhanced when additional trauma is experi-
enced in adulthood.”43

A brain pre-set to be easily triggered into a stress re-
sponse is likely to assign a high value to substances, 
activities and situations that provide short-term re-
lief and less interest in long-term consequences. In 
contrast, situations or activities that for the average 
person are likely to bring satisfaction are under-
valued because, in the addict’s life, they have not 
been rewarding—for example, intimate connections 
with family. This shrinking from normal experience 
is also an outcome of early trauma and stress, as 
summarized in a recent psychiatric review of child 
development:

“Neglect and abuse during early life may cause 
bonding systems to develop abnormally and com-
promise capacity for rewarding interpersonal rela-
tionships and commitment to societal and cultural 
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values later in life. Other means of stimulating 
reward pathways in the brain, such as drugs, sex, 
aggression, and intimidating others, could become 
relatively more attractive and less constrained by 
concern about violating trusting relationships. The 
ability to modify behaviour based on negative 
experiences may be impaired.”44

Hardcore drug addicts, whose lives invariably 
began under conditions of severe stress, are all too 
readily triggered into a stress reaction. Not only 
does the stress response easily overwhelm the 
addict’s already challenged capacity for rational 
thought when emotionally aroused, but also the 
hormones of stress “cross-sensitize” with addictive 
substances. The more one is present, the more the 
other is craved. Addiction is a deeply ingrained re-
sponse to stress, an attempt to cope with it through 
self-soothing. Maladaptive in the long term, it is 
highly effective in the short term.45

Predictably, stress is a major cause of continued 
drug dependence. It increases opiate craving and 
use, enhances the reward efficacy of drugs and 
provokes relapse to drug-seeking and drug-taking.46 

“Exposure to stress is the most powerful and reli-
able experimental manipulation used to induce 
reinstatement of alcohol or drug use.”47 “Stressful 
experiences increase the vulnerability of the indi-
vidual to either develop drug self-administration or 
relapse.”48

Stress also diminishes the activity of dopamine 
receptors in the emotional circuits of the forebrain, 
particularly in the Nucleus Accumbens, where the 
craving for drugs increases as dopamine function 
decreases.49 Literature has identified three factors 
that universally lead to stress for human beings: un-
certainty, lack of information and loss of control.50

To these we may add conflict that the organism 
is unable to handle and isolation from emotion-
ally supportive relationships. Animal studies have 
demonstrated that isolation leads to changes in 
brain receptors, and increased propensity for drug 
use in infant animals and in adults reduces the 
activity of dopamine-dependent nerve cells.11,51 

Unlike rats reared in isolation, rats housed to-
gether in stable social groupings resisted cocaine 
self-administraion.52

tion will have the same effect, as does stress on 
the parent.

SELF-AWARENESS OF CHILDHOOD 
EXPERIENCES

Some hold beliefs that addicts invent or exag-
gerate their stories to earn sympathy or to excuse 
their habits. However, many addicts tell their life 
histories reluctantly, only when asked and only after 
trust has been established—a process that may take 
months, even years. Often they see no link between 
childhood experiences and their self-harming hab-
its. If they speak of the connection, they do so in a 
distanced manner that still insulates them against 
the full emotional impact of what happened.

Research shows that the vast majority of physical 
and sexual assault victims do not spontaneously 
reveal their histories to their doctors or therapists.53 

Rather, there is a tendency to forget or to deny 
pain. One study followed up on young girls who 
had been treated in an emergency ward for proven 
sexual abuse.54 When contacted seventeen years 
later as adult women, 40% of these abuse victims 
either did not recall or denied the event outright. 
Yet their memory was found to be intact for other 
incidents in their lives.

cOnclusiOn

Early developmental trauma and exposure to stress-
ors produce numerous neurobiological abnormali-
ties including changes in neural circuit function 
which may manifest in dependence or substance 
abuse. This review of the literature demonstrates 
that the stress-response mechanism is involved in 
addiction. Abandonment, neglect, or abuse (emo-
tional, physical or sexual) can alter physical stress 
mechanisms and the child often becomes more 
reactive to stress throughout their life. Substance 
abuse or dependence is related to stress response in 
an attempt to self-soothe.

Childhood emotional loss and trauma, then, provide 
both the experiential, psychoemotional and physi-
ological template for addiction.
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