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Objectives

■ To review the theory of attachment.

■ To review some of the biological 
processes related to attachment.

■ To review the interaction between the 
neural circuits of parenting, substance 
abuse and attachment.

Social Attachments

■ Attachment is a social process
■ Types:

Maternal – infant
Filial
Pair formation

■ Maintain close physical proximity, elicit care 
from a primary caregiver, increase the 
probability of survival to maturity and 
reproduction. (Panksepp)
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Role of Attachment

■ To provide regulated affective 
communications with a familiar, predictable 
primary caregiver.

■ To create a positively charged curiosity that 
fuels the self’s exploration of novel 
environments. (Schore)

Role of Attachment

■ Facilitates appropriate organization of the brain 
processes subserving social cognition

■ To equip the individual for the collaborative and 
cooperative existence with others (Fonagy, 2003)

Salient Features of Bowlby’s Theory

■ Organisms regulate their behaviors in specific ways, 
and they are adaptable.

■ Infant behavior is composed of unmistakable 
instinctual responses that promote binding.

■ Attachment performs a natural healthy function even 
in adult life.
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Secure Base Formation

Low energy, 
frustration,

Comes back to 
mother

Positive affect 
in child, 

Re Energizing,
Increased 

activity

Exploration of 
nonmaternal
environment

Appraises, regulates internal 
state, Shift to high energy mode

Salient Features of Bowlby’s Theory

■ The attachment figure is used as a secure base to explore 
environment and a safe haven to return to for reassurance.

■ Need for balance between familiarity-preserving stress-
reducing behaviors and exploratory, information-seeking 
behaviors.

■When these conflicting needs are recognized, the infant is 
more likely to view himself as valued.

Bowlby’s Theory of Attachment

■ Internal Working Model 

- organizes thoughts and feelings regarding relationships 

- influences our beliefs and expectations about others 

- may elicit behaviors and responses in others.
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Internal Working Models

■ Attuned dyad – coupling, amplification of positive state.

■ Misattunement negative affect       repair       positive affect.

■ Resilience as an indicator of secure attachment.

■ Contingent responses helps infants understand their own internal state.

■ Critical moderators of the consequences of genetic and environmental 
effects. 

Normal Parenting

Affective distress

Shared joy, Attuned repair

Reward, reinforcement

Amygdala

■ 2m: Initial recognition of 

faces, emotional vocalizations

■ 3-4m: More control over smiling 
and crying, indiscriminate social 
smile

■ 8m : Fear of strangers

■ Imprinting in first 3-4 m.
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Anterior Cingulate Cortex

■ In focused problem solving, error 
recognition, adaptive response to 
changing conditions.

■ Imprinted from 3-9m

Orbitofrontal Cortex

■ Integrates sensory input with motor 
and visceral information.

■ Involved in goal-directed behavior, 
reward processing and decision 
making.

■ Imprinted between 9m- 2y of age.

Internal Working Models

■ Internal working model of the attachment relationship is stored in 
implicit-procedural memory in the right OFC.

■ Revision of this model, updating and checking it for consistency 
prevents pathological functioning. 

■ Stability increases as patterns of interaction become more habitual 
and automatic.

■ Dyadic patterns of relating become more resistant to change due to 
reciprocal expectancies.
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■ Activity dependent interactions 
between regions sharpens the 
functions of regions of the brain, so 
that activity becomes restricted.

■ Cortical specialization indicates 
closure of sensitive periods.

- Mark Johnson

Types of Attachment

■ Secure attachment (Type B)

■ Insecure-avoidant attachment (Type A)

■ Insecure-resistant attachment (Type C)

■ Disorganized attachment (Type D)
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Disorganised Attachment

■When there is no organized strategy for a child to feel safe.

■Child is stuck in an awful situation where they instinctively run 
to their caregiver when afraid, but then have to pull away 
because the caregiver themselves are the source of terror or 
fear.

■Happens in parents who are abusive/ mentally ill/ have 
unresolved trauma themselves.

■Children with this type of attachment are unable to self 
regulate their emotions, they do not know how to use others in 
the society to help them regulate their emotions.

Disorganised Attachment

■Children with this type struggle to trust people, they lack social 
skills needed to relate to peers and other adults such as 
teachers.

■ They have trouble managing stress and may revert to hostile 
or aggressive behaviors to get their needs met.

■They have trouble maintaining solid relationships.

■If not dealt with, it can be passed on from generation to 
generation.

Parenting: Reward System

Strathearn, Li, Fonagy, & Montague, 2008. Pediatrics
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Parenting: Reward System

▪Key dopamine-associated 
reward-processing regions of the 
brain are activated, including the 
midbrain VTA / substantia nigra
regions, the striatum and the 
prefrontal cortex, as well as the 
primary motor area. 

▪Smiling, but not neutral or sad, 
faces specifically activate 
nigrostriatal brain regions 
interconnected by dopaminergic 
neurons with a graded response 
dependent on infant affect. 

Parenting: Stress Axis

▪Stressful situations set off a 
cascade of hormone releases.

▪The ultimate result is release of 
cortisol that helps plan the 
action and response to stress

▪When there is enough cortisol 
to keep the situation under 
control, the brain shuts off the 
cascade.

▪Important for this system to be 
responsive and not 
overburdened in order to be 
available for truly dangerous 
situations.

Parenting: Love Chemical

■ Oxytocin (OT) :“Prosocial” hormone         

Central mediation of complex social behaviors

Kicks off parturition and release of breastmilk.

■Orbitofrontal Cortex activation related to feelings 

of maternal love and attachment

■Periaqueductal gray matter is connected to the OFC – the 
PAG is rich in OT receptors and is connected to limbic areas.

■The anterior insula processes caress-like touch between 
individuals : affiliative behavior between the mother and infant.
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Parenting circuitry (red) shares many regions 
with stress (blue) and reward (yellow). The 
regions listed in the center have been implicated 
in all three circuits, suggesting that disruption in 
regions of one circuit can have profound impact 
on the functioning of the other connected circuits.

It can be seen by the number of regions 
included in the Parental Circuitry circle that 
performance of optimal parental care (and the 
many types of behavior that fall into this 
category) requires typical functioning of the 
majority of the brain. 

- © 2011 Rutherford, Williams, Moy, Mayes and Johns

Neurocircuits of Parenting, Stress and Reward

Addiction as a disorder of Attachment

■ To compensate an alienated sense of self, 

■ To manage fearful and anxious mental states about self and 
others, 

■ To regulate emotions and restore comfort, 

■ To find an alternative to attachment functions usually realized 
through relationships, as a result of attachment disruptions in 
infancy.

- Parolin and Simonelli, Aug 2016

“SWITCH” in the Brain

From feeling good to avoiding bad feeling   - G. Koob, 2010 
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Maternal Addiction – Reward System

Positive reinforcement: activation of the 
brain reward system increases drug use 

Negative reinforcement: Distress from 
withdrawal activates the brain stress 
system.

In the addictive situation, the relief of 
stress by the drug leads to habitual drug 
use, and the reward system is “co-opted” 
for purposes of maintaining habitual 
behavior that is linked to relief of stress 
or negative emotions

Maternal Addiction: Stress Axis

Infant cues like crying can be perceived as 
stressful.

Stress triggers either a shutdown of maternal 
response or overcontrol.

Mood-altering substances provide relief from the 
inexplicable discomfort. 

Chronic drug use typically reduces stress 
tolerance dramatically, hindering successful 
adaptation to the new situation in immediate 
postpartum period.

Maternal Addiction: Love

▪Adaptive rewards include social affiliation and relationships 
are not as salient.

▪ This kind of co-optation has profound implications for 
parenting behaviors among addicted adults, and indeed for 
their relationships in general. 

▪The experiences of many substance abusing mothers with 
their early caregivers (in the absence of subsequent secure 
adult attachments) can predispose them to difficulty in 
recognizing and understanding emotions (particularly 
negative emotions) in themselves and their children.

▪ With limited capacity to tolerate or make sense of internal 
affective states (her own or her young child's), the mother 
often faces unbearable and frightening distress.
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The relationship between addiction and 
parenting

■ Dysregulation of stress and reward systems, both of which are adapted to support parenting. 

■ In the addicted situation it is proposed that drug-induced brain changes result in the rewarding value of infant 
cues being attenuated, replaced by a more stressful neurophysiological response. 

■ This stress response to infant cues may increase craving for drugs of abuse, promoting drug seeking and 
relapse in abstinent mothers, and perpetuates the cycle of neglect.

- © 2011 Rutherford, Williams, Moy, Mayes and Johns

Role of brain changes in the relationship 
between drug use and parenting

Drug use is known to cause a number of brain changes 
(teal boxes and arrows). These changes can influence each 
other (red double-tipped arrows) by either amplifying or 
diminishing alterations depending on the behavioral and 
biological context. 

Importantly, these changes have independently been 
shown to contribute to parental care behaviors and when 
disrupted by drug use, results in reduced sensitivity to the 
rewarding value of infants and heightened stress. 

The stress response may be sufficient to trigger drug 
craving leading to continued drug use and relapse in 
abstinent mothers. 

In addition, drug seeking to reduce stress may also 
perpetuate the cycle of neglect.

© 2011 Rutherford, Williams, Moy, Mayes and Johns

Attachment – A two way street

■In utero exposure to drugs such as heroin and cocaine can heighten 
irritability in newborn infants, making it more difficult for them to bond with 
and be soothed by their parent.

■NICU stays, medication management, protracted medical problems are 
additional sources of stress as such infants need additional care.

■Difficult babies offer fewer “reward” opportunities perpetuating feelings of 
guilt, inadequacy, shame in the new mother.

■Stressful situations activate abusive or maltreatment behaviors which can 
lead to drug seeking and craving.

■Neglectful behaviors can be the result of actions directly under the 
influence of substances or due to the irritable moods and negative 
emotions.
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Attachment – A three way street

■Mother’s experience with her own early caregivers if characterized by 
neglect or abuse, her own psychological representations of the 
caregiving relationship are likely to be characterized by defensive 
omissions and/or distortions of painful affect.

■Increased risk for addiction as an adult is not due to psychological 
conflicts as much as it is related to neuro-biological deficits produced by 
sub-optimal environmental responsiveness, nurturing, protection and 
containment (insecure attachment).

■In general, substance use interferes with a mother’s ability to guarantee 
herself as a constant and available presence, both physically and 
psychologically.

Targets for Interventions

■ Empirical evidence attests the drug addiction does not fully or 
always compromise parenting, and a healthy caregiving 
relationship can be preserved despite the psychopathological 
condition; 

■Addiction, as other disorders, and parenting are two partially 
independent domains and each one can be attributable to a 
host of factors.

■Postpartum period is specifically a time of vulnerability to stress

■Therapeutic approaches that target stress regulation may be 
important during this time.

Targets for Intervention

■Therapeutic approaches that target stress regulation may be 
important during this time

■Maternal behavior can be altered by numerous other factors, 
such as maternal psychiatric symptomatology and high levels 
of environmental stress which commonly coexist with 
addiction, rather than by addiction per se.

■Ensuring basic social supports such as safe housing, 
eliminating exposure to violence, working towards financial 
stability can help alleviate the feelings of guilt and shame.


