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Objectives 

 Importance of parent-child relationships 

 Evolutionary nature of attachment 

 Relevant research  

 Cultural relevance (Aboriginal, newcomers) 

 Score actual interaction  



1. PARENT-CHILD RELATIONSHIPS 
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Determinants of Health 

 Socioeconomic 
environment 

 Income, income 
distribution, social status 

 Social support networks 

 Education 

 Employment and 
working conditions 

 Social environments 
(societal values & rules) 

 Physical environment 

 Healthy child 
development 

 Personal health 
practices 

 Individual capacity & 
coping skills 

 Biology and genetics 

 Health services 

 Gender & culture 
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www.publichealth.gc.ca 
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Determinants of Health 

 Healthy child 
development 

 Social support 

 
 

Social support 

Parent-child 

relationships 

Healthy child 

 development 
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Child Health Assessment Model 
(Barnard, 1976) 

Caregiver 
Physical Health 

Mental Health 

Coping 

Education Level 

Environment 
Resources 

Inanimate 

Animate 

 

Child 
Temperament 

Regulation 
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Child 
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Regulation 

Parent-Infant Interaction/relationship 

Child Health Assessment Model 
(Barnard, 1976) 
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Adult sensitivity is any pattern of 

behavior that pleases the infant 

and increases the infant’s comfort 

and attentiveness and reduces its 

distress and/or disengagement 

(Crittenden, 2011). 



SERVE AND RETURN 
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http://developingchild.harvard.edu/resources/multimedia/videos/three_core_concepts/serve_and_return/


States of Arousal 

 Flooded (e.g. crying) 

 Hyper-alert (e.g. fussy) 

 Calmly focused & alert 

 Hypo-alert    

 Drowsy     

 Asleep 

 

14 



Infant States 

 Different levels of sleeping and waking called 
“states” and are the basis for understanding 
infant behaviour. 

 

 States combine to form the infant’s sleep/wake 
cycle. 

 

 States are classified as sleep states, transitional 
state and awakes states. 

 

 



Infant States 

 Sleep States: 

 quiet sleep 

 active sleep 

 

 Transitional State 

 drowsy 



Infant States 

Awake 
States 

quiet 
alert 

active 
alert 

 crying 



Infant States 

 Behaviours that characterize each state include: 

 body activity 

 eye movement 

 breathing patterns 

 level of response to stimuli 

 

 Defining the infant state dramatically impacts 
on the mother-infant interaction/relationship. 

 

 



Infant States 

 Infant states can be 
influenced by 
stimulation from baby’s 
environment: 

 Noise 

 Handling 

 Light 

 Temperature 

 Position 

 

 Infant states can also 
be influenced by 
stimulation from 
within the baby: 

 Comfort 

 Hunger 

 Fatigue 

 Pain 

 Fear 

 



Infant States 

 Infant’s responsiveness in each state that will 
influence what will occur between mother and 
baby. 

 For example, in the quiet alert state baby is 
awake and calm, just looking around, not fussy, 
whiny or unhappy, but will seem to be at 
peace. 

 Quiet alert period will be when he is taking in 
the world around him and learning the most 
about his life.  



Infant Cues 

 Cues that infant is ready to 
interact : 

• normal skin color 

• looks relaxed 

• arms and legs flexed or 
tucked 

• hand touching his face 

• hand to mouth or in mouth 

• sucking 

• looking at you 

• smiling 

• regular breathing rate 

 Signs of stress―cues that 
infant needs a break: 

• hiccupping 

• yawning 

• looking away 

• squirming 

• frantic, disorganized activity 

• arms and legs pushing away 

• arms and legs limp and floppy 

• skin color changes 
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Noticing and responding 

appropriatately to infant cues, 

mothers are regulators of their 

infants’ states 
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Mothers are “hidden” regulators 

of their infants’ endocrine &  

nervous systems 



STILL FACE PROCEDURE 
HTTPS://WWW.YOUTUBE.COM/W
ATCH?V=APZXGEBZHT0 
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2. ATTACHMENT 
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Not what I mean by  
Attachment 
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There is no such 

thing as a baby—
Winnicott 
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John Bowlby (1907-1990)  
& Mary Salter Ainsworth (1913-1999) 



What is Attachment? (Bowlby) 

 Attachment is an emotional bond to another 
person…“a lasting, psychological connectedness 
between human beings”  

 Bowlby believed that the earliest bonds formed by 
children with their caregivers have a tremendous 
impact that continues throughout life 

 Attachment serves to keep the infant close to the 
mother, thus improving child’s chances of survival 
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Attachment  Theory 

 Integrative perspective, a systemic theory that focuses on 
behaviour in context and patterns of communication 

 Takes an evolutionary perspective designed to maintain 
proximity and care between primary caregivers and children 

 Bowlby proposed that inside every individual there are scripts 
or internal working models that are built from our 
experiences of being cared for as infant 

 So an infant that receives consistent, caring attention will 
build an internal working model that will also them to develop 
a secure base  
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Proximity 
Maintenance 

Safe Haven 

Secure Base Separation Distress 

Attachment 
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Measuring Attachment 

 The pattern of a specific relationship  

 A self-protective strategy (Crittenden) 

 4 patterns—Types A, B, C & D (A/C) 

 Type B infants are securely attached 
 

 Pattern reflects whether children feel secure  
 in the availability and responsiveness of   
 caregivers 
 

Bowlby, 1988; Ainsworth, 1978; Crittenden, 2005 
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Secure Attachment (Type B) 

 Use caregiver as secure base from which to explore 

 Display clear preference for comfort received from 
caregiver 

 Greet caregiver with smile or vocalization and will 
initiate contact  

 Safe haven from distress or fear 
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Cassidy & Shaver; Van Izjendornn, 1992 

 



Secure Attachment (Type B) 

 resiliency and 

curiosity in preschool 

children (Arend, 

Grove, & Sroufe, 

1978) 

 self-reliance, self-

regulation and social 

competence in 

adulthood (Sroufe, 

2005)  

 

 

 more optimal 

relationships with 

peers throughout 

childhood and 

adolescence 

(Schneider, Atkinson, 

& Tardif, 2001) 
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Insecure Attachment 

Avoidant (Type A): 

 Show signs of ignoring, looking or turning away from 
caregiver 

 make no effort to maintain contact with caregiver 

Ambivalent (Type C): 

 Seek contact with caregiver then resist contact 
angrily once achieved 

 

 

 

Cassidy & Shaver, Handbook of Attachment 
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Insecure and Disorganized 
Attachment (Types A, C, D) 

 Problems with intimacy and affection, trust issues 

 Low self-esteem 

 Difficulty maintaining relationships 

 Behavioural (e.g. conduct disorder) 

 Academic/cognitive problems 

 Mental health problems (e.g. anxiety, depression)  
(Fearon, Bakermans-Kranenberg, van Ijzendoorn, Lapsley, & Roisman, 2010; Lyons-

Ruth, Alpern, & Repacholi, 1993; Colonnesi et al., 2011; Groh, Roisman, van Ijzendoorn, 

Bakermans-Kranenberg, & Fearon, 2012). 
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AINSWORTH SSP 
HTTPS://WWW.YOUTUBE.COM/W
ATCH?V=DH1M_ZMO7GU 
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Why these strategies? 
 Type A minimize awareness of feelings and do what will be 

reinforced and to avoid doing what will be punished—
disorders of inhibition and compulsion.  

 E.g a child responded to negatively each time she cries may develop a 

Type A strategy.  

 

 Type C focus on feelings as guides to behaviour—disorders of 
anxiety and obsessiveness tied to too great a reliance on 
negative affect.  

 E.g. a child who is ignored by a passive parent unless acts out may develop 

Type C strategy 



Normative distributions 

 

 Type A (Insecure-Avoidant; 10-20%) 

 Type B (Secure; 65%) 

 Type C (Insecure-Ambivalent; 10-15%) 

 Type D (Disorganized-drawn from A&C; 0-15%) 
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(Ainsworth; Crittenden; Main)  



Symptoms or Strategies? 

 Attentional problems 

 Hypervigilance 

 Compulsions 

 Agitation 

 Aggressiveness   (Crittenden, A&P)  

 Provocativeness 

 Acting the victim 
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Attachment & Development 

Over the lifespan, insecure attachment is associated with: 
 

 Problems with intimacy and affection 

 Trust issues 

 Low self-esteem 

 Difficulty maintaining relationships 

 Behavioural, academic and mental health problems 
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SSP at 12-18 months: 

More likely to report 

inflammation-based illnesses 

and all types of physical 

Illnesses at 32 years! 



What is an Attachment Figure? 

 Protection and comfort 

 Secure base and safe haven 

 Person who is there when you need… 

 Long-term intimate, reciprocal relationship 

 Affectively charged 

 Person-specific 

 Basis for physical and psychological survival 
 From Crittenden A&P, 2008 

 Target of NCAST Intervention 
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Insecure Attachment 

Primary caregiver : 

 Insensitive 

 Disengaged 

 Uninvolved 

 Emotionally flat 

 Controlling 

 

Infants develop: 

 Self-protective strategies 
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Danger is the Problem 

 Insecure attachment is not the problem…danger is 
the problem (Crittenden) 

 Insecure attachment is the solution 
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 Anxious/insecure attachment is the child’s 
strategy for eliciting protection and comfort 

from the parent. 



Secure Attachment  

 

    

 Sensitivity and 
parental availability 
are key determinants 
of secure attachment 
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Cassidy & Shaver (1999), 

Handbook of Attachment 

 



What interferes with  
maternal (parental) sensitivity? 

 

Attachment  & trauma history 

Mental health problems    Current 

Family violence     or Past 

Maternal addictions    stress 
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3. RELEVANT RESEARCH 
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Mothers and fathers are 

“hidden” regulators of their 

infants’ endocrine &  nervous 

systems 



Maternal-Child Interaction & 
Self-Regulation 

 Critical aspect of regulating a baby’s states 
involves modulating the intensity of      
stimulus (stress) to engage and sustain the 
baby’s attention i.e not trigger the impulse to 
cry, avert gaze, or shut down.  
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PCI & Child Development 

Parental Stress 
(Family 

Violence)  

Reduced 
parental 

sensitivity & 
responsiveness 

Altered child 
development 
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Family Violence 

 Exposure to family violence is linked 
with severe psychological and 
behavioural effects on children in 
later life 

 

 

 The effects of violence on children 
may be directly related to their lack 
of an emotionally safe and secure 
environment 
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The Mothering Study 

Variation in Children’s  
Outcomes 

 Multiple studies of children exposed to 
domestic violence have confirmed that 
children’s responses range from 
serious maladjustment to no 
adjustment problems  

 (Whiteside et al., 2009) 
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Whiteside-Mansell et al. 2009 
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The Mothering Study 

Three Hypotheses  
 

 Compartmentalization 

 Family violence affects child development directly. 

 Spillover 

 Parents with conflictual relationships are more emotionally 
drained and stressed, preventing them from being sensitive to 
their children and increasing the likelihood of child 
maladjustment.  

 Compensatory 

 Parents may compensate for dissatisfaction in adult 
relationships by enhancing parent-child relationship. 
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The Mothering Study 

NCATS (n=44) 

 For all subscales, the mean scores were above 10th 
percentile scores (above the cut-off indicating 
worrisome scores) 

 Nearly all subscale scores were significantly better 
than the normative NCAST database means (for low 
education adults or high education adults) 

 However, scores were significantly lower for 
responsiveness to infant distress and social-
emotional growth fostering opportunities.   
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The Mothering Study 

Child Development: ASQ 

 For all subscales, mean scores above the 10th 
percentile cut-offs, but lower than the normative 
means.  

 Fine motor and problem-solving were statistically 
significantly lower than ASQ norms.   

 NCAST maternal cognitive growth fostering 
correlated with infant communication (r=.47) and 
infant personal social skills (r=.35).  
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The Mothering Study 

Compartmentalization  
Hypothesis 

Consistent with literature and theory, children are worse off 
developmentally in this sample 
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The Mothering Study 

Spillover Hypothesis 

Mothers were significantly less responsive to infant distress 
and provided less social emotional growth (e.g. gentle 
touches) activities. 
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The Mothering Study 

What mothers said:  
Mother-Infant Relationship 

 “Just being so fearful myself and trying not to be overly 
upset...so, you know, obviously it affected her and got her 
distraught. It kind of, definitely was not soothing her, if 
anything it was making her more hyper and insecure and 
uncomfortable, scared.” – NB-26 

 “I just completely, completely detached from <child> 
emotionally. He was fed, he was changed, he was put to 
bed.[...] Oftentimes he would be in distress and I would just 
put him down and look at him.” – NB-35 
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The Mothering Study 

Compensation Hypothesis 

Mothers were more sensitive and provided more cognitive 
growth fostering activities (e.g. singing, using rich language) 
than norms.   
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The Mothering Study 

Compensation Hypothesis 

Higher cognitive growth fostering and overall maternal-
infant interaction were correlated with improved 
communication and personal-social skills 
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The Mothering Study 

What mothers said:  
Mother-Infant Relationship 

 “[I] would try and teach her things and read her books and 
sing to her and spend a lot of time with her, for the first eight 
months I never put her down.” – NS-74 

 “I tried to like cuddle her more and stuff like that because of 
everything that she had to see.” – NB-31 

 “… If he was crying or whatever, I would run to him and, and 
my mom would say, “Let him cry,” you know. No I was always 
there. And I guess I was very protective of him you know. Very 
protective of him. I needed to.” – NB-37 



78 
The Mothering Study 

What else is happening?  

OVERALL Maternal-Infant Interactions 

 Maternal-child interactions were of better quality than the 
norms.  

 In all observations, the infants provided clearer cues and 
were much more responsive in interactions than the 
norms. 
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The Mothering Study 

Future Research  

Could infant stress explain part of the relationship 
between IPV and Child Development? 

Infant stress 



Parental Stress 
(Postpartum 
depression) 

Reduced 
parental 

sensitivity & 
responsiveness 

Infant cortisol 
alterations 

Altered child 
development 
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Depressed mothers 

 negative perceptions of 
normal infant behavior 

 ↓ likely to pick up on  
infants’ cues or respond 
to needs 

 ↓ emotionally expressive 

 ↓ affectionate and ↑ 
anxious 

 

 ↓ sensitive and 
appropriate 
interactions 

 ↑ negative in their 
play 

 speak more slowly and 
↓ often 
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Insecure Attachment 

Primary caregiver : 

 Insensitive 

 Disengaged 

 Uninvolved 

 Emotionally flat 

 Controlling 

 

Infants develop: 

 Self-protective strategies 
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Maternal depression/distress 
 PPD ↓ child developmental 

outcomes and maternal-child 
interaction quality (moderate to 
large effects) (Beck, 1995, 1996; Murray et al. 

2003) 

 

 Disturbances in mother-child 
interactions are observed at one year 
postpartum, even when mothers are 
no longer depressed.  
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PPD & Attachment: Infancy 

 Teti, Gelfand, Messinger, & Isabella (1995) 

Depressed 

Type D 

10%

Type C 

10%

Type A 

10%

Type B 

70%

Type C 

23%

Type A 

17%

Type D 

40%

Type B 

20%

Non-depressed 
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 Teti, et al. (1995). 

Type B 

43%

Type A 

26%

Type AD-

A/ C-IO 9%

Type C 

22%

Type AD-

A/C-IO 

29%

Type B 

13%

Type A 

19%
Type C 

29%

PPD & Attachment: Preschoolers 

Non-Depressed Depressed 



Parental stress 
(Postpartum 
depression) 

Reduced 
parental 

sensitivity & 
responsiveness 

Infant cortisol 
alterations 

Altered child 
development 
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Hypothalamic-Pituitary Adrenal 
 (HPA) Axis  

 

 

 

 

 

  

 Cortisol is secreted by the 
adrenal cortex via pulsations 
that follow a 24-hour 
(diurnal) circadian profile 
(Hellhammer, 2009) 

 

 

 

 Stressors (like 

exposure to maternal 

PPD) stimulate the 

activation of the HPA 

which triggers the 

release of the steroid 

hormone cortisol from 

the adrenal gland 
(Essex, 2002) 
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Glucocorticoids/ 

cortisol 



HPA Axis 

 Sensitive periods of enhanced brain plasticity vulnerable 
to long-term effects of cortisol 

 Over-activation of the HPA system related to:  

 decreases in brain volume 

 inhibition of neurogenesis 

 disruption of neuronal plasticity 

 abnormal synaptic connectivity 

 (Gunnar, 2009) 



Overactivation of HPA 

 Maladaptive: fear behaviours and hypervigilance 

 In children, altered cortisol linked to reduced 
cognition, memory, attention, self-control, 
behavioral problems 

 Cortisol is neurotoxic, known to interfere with 
normal maturation of brain and other body systems 
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HPA Axis 

 Prolonged exposure to elevated levels of cortisol predict: 
 increased insulin resistance 

 obesity 

 diminished immune responses  

 reduced cognition, memory 

 fear behaviours, hypervigilance 

 attention deficits, behavioural problems 

 disturbances with emotional regulation & self control 

 (Essex, 2002, Gunnar, 1998)  



Infant Cortisol:  
Predictors of Alterations  

 Deprived caregiving (Romanian orphan) 

 Milder variations in care (day care) 

 Family adversity (low birth weight, income, single 
parenthood, hostile maternal behaviours) 
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Depression & Child Cortisol 

 Infants, 3 year olds, 6-8 year olds,  

 (r=.22, p<.005; Lupien et al., 2000) and13 year olds 
of depressed mothers display higher 
cortisol levels than children of non-
depressed mothers. 

 

 Months of exposure to PPD in child’s 
first year of life is potent predictor of 
↑cort levels . 

 



Maternal Child  

Interaction 

Quality? 
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EPDS severity 

Preterm 

Birth complications 

NICU 

Temperament 

DLC 

Dyadic Adjustment 

LICO 
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NCATS 



Diurnal Rhythm 
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Results 

 Infants of depressed mothers produce more cortisol 

 However it wasn’t how depressed mothers were that 
made the difference, it was how sensitive and 
responsive mothers were to their infants.  

 Mothers who were less sensitive and responsive had 
infants with higher cortisol over the day 
 They played with, talked to, made eye contact, touched, 

and praised their children less 
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Predicted Cortisol For Different Cognitive 
Growth Levels 

b=.06, p=.04 



Summary: Infant Cortisol 

 Infants show an afternoon flattened pattern.  

 ↑ cognitive growth fostering activities predict ↓ 
concentrations of infant cort over the day  

 ↓ average social-emotional growth fostering 
activities predict ↓ of a decline in cort over the day 
(flatter decline).  

 



EPDS severity 

Preterm 

Birth complications 

NICU 

Temperament 

DLC 

Dyadic Adjustment 

LICO 
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NCATS 



Follow-up (in review) 
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Follow-up (in review) 
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Follow-up (in review) 



Parental stress 

Reduced 
parental 

sensitivity & 
responsiveness 

Reduced Heart 
Rate Variability 

to Stress 

Altered child 
development 
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Mothers and fathers are 

“hidden” regulators of their 

infants’ endocrine & nervous 

systems via parent-child 

relationship qualities 



Parasympathetic  
Nervous System 



Sympathetic Nervous System 



PNS 

 PNS control over high frequency heart rate 
variability (HFHRV) is related to self-
regulation, temperament, affect and 
attention. 
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PNS 

 The PNS is directly responsible for beat-to-beat changes in the 
frequency of heart rate.  

 In healthy individuals, we expect beat-to-beat changes in HR 
associated with breathing; healthy, non-stressed individuals 
make these adjustments beat to beat 

 In stressed individuals, beat-to-beat variability is reduced; 
efficiency in function is foregone in favour of stress-
preparedness 

 PNS function is frequently indexed by measuring changes in 
the interbeat interval associated with respiration=high 
frequency heart rate variability (HFHRV). 
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Higher resting HFHRV  
associated with 
 ↓ temperamental difficulty and ↑ self-soothing and state 

regulation (Stifter & Fox, 1990) 

 ↑ sustained visual attention and attentional control 
(Richards & Cronise, 2000) 

 ↑ secure attachment (Izard et al., 1991) 

 ↑ social and explorative behaviour (Fox, 1989) 

 ↑ appropriate behavioural reactivity (Porges et al, 1996) 
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HFHRV—Stress reactivity 

 During a stress test, suppression of HFHRV 
(reflecting PNS withdrawal & SNS 
dominance) in response to a stressor is 
believed to reflect a physiological strategy 
that permits more effective regulation, 
sustained attention and behaviours 
indicative of active coping.  



HFHRV 

 The way a caregiver responds to the needs of an 
infant may have an impact on developing adaptive 
methods to modulate physiological stress by infants’ 
progressively internalizing the regulation strategies 
used with the dyad during the earlier months 
(Propper, 2008) 
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Osterman et al., 2010, Child Development**p<.05 

Insecure  

Under stress you want reduced 

arrhythmia (less heart rate variability) 
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Propper et al., 2008. Child Development 

Remember: You want more RSA at rest; more efficient 
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Maternal sensitivity compensated 

for the possible genetic 

predisposition to have poor 

reduction of High Frequency 

Heart Rate Variability in response 

to stress.   



Parental stress 

Reduced 
parental 

sensitivity & 
responsiveness 

Atopic disease 
(e.g. asthma)  
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Asthmatic disease 

 Neural and endocrine responses that result from 
stress drive immune responses in infants toward the 
development of asthma. 

 
 Part of “atopic march” from  
 inflammatory skin conditions,  
 to allergies, to asthma  
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Under Normal Conditions 

 Glucocorticoids like cortisol, inhibit production of 
pro-inflammatory cytokines such as:  

 Interleukin (IL)-2 

 tumor necrosis factor-(TNF)-α  

 Interferon (IFN)-γ 
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Cortisol also stimulates anti-inflammatory 
cytokines to prevent overshoot of pro-

inflammatory cytokines 



Toxic stress 

 Chronic caregiver stress in the first 6 months is 
associated with inhibition of pro-inflammatory 
cytokines in infants.  

 Under conditions associated with change in stress 
system activity, such as chronic stress, through 
modulation of the pro/anti-inflammatory cytokine 
balance, stress may suppress or potentiate 
autoimmune diseases.  
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Klinnert 2001 

 Parenting difficulties and psychosocial stress at 3 
weeks of infant age predicted asthma in children at 
age 6 years 
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Parenting difficulties=maternal depression, 
lack of marital support, emotional 
unavailability to the child and poor 

behavioural regulation strategies of children 
by parents 
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Kozyrskyj, 2008. J of Respiratory 

Care Medicine 
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Dreger, Kozyrskyj et al. (2010)  

J Allergy Clinc Immunol 



Atopic Dermatitis 
Our research (in preparation) 
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Fig 1: Atopic Dermatitis by Maternal

            Sensitivity



Asthma 

 Children with asthma may exhibit a blunted HPA axis 
response associated with diminished steroid 
receptor sensitivity subsequent to chronic stress.  

 An altered stress response subsequent to maternal 
distress and associated reduced maternal sensitivity, 
that originates in the first year of life when the 
immune system is maturing may play a role in 
asthma’s development.  
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Health & development: Result  
of Nature or Nurture? 

• Nature argument: Human behaviour is the result of our genetic 
make-up. It is also called innate behaviour. 

• Nurture argument: Behaviour is the result of learning and 
experience resulting from outside factors such as 
• the food we eat,  
• the parenting style under which we are reared etc. 

• It is also called learned behaviour. 



 

The question is no longer 
whether nature trumps nurture 

or vice versa; rather it is how 
the two variables interact to 
produce a unique individual 

 



The Orchid and the 
Dandelion 



The Orchid and the Dandelion 
 Genetic Dandelion children seem to have the capacity to survive—

even thrive—in whatever circumstances they encounter; they are 
psychologically resilient 

 Genetic Orchid children, in contrast, are highly sensitive to their 
environment, especially to the quality of parenting they receive 

 If neglected, orchid children promptly wither—but if they are 
nurtured, they not only survive but flourish 

Herbert 2011, Boyce 2008 



List of Proposed Susceptibility Factors  
that Emerge across studies (Belsky 2009) 
 



Genotypic Susceptibility 
Studies 
Susceptibilty Factor Outcome Environment Exemplary Study 

5-HTTLPR 
(Serotonergic system) 

Depressive and anxiety s/s Stressful life events, 
childhood adversity/not 

Taylor 2006 

DRD4 (Dopaminergic 
system) 

Behavior problems Low/high quality parenting Barkermans-Kranenburg 
2006 

DRD2 (Dopaminergic 
system) 

Affective problems Low/high maternal 
sensitivity 

Mill-Koonce 2007 

MAOA (Serotonin, 
Dopamine, Adrenaline) 

Antisocial behaviour Childhood 
maltreatment/not 

Kim-Cohen 2006 

BDNF Val66Met 
(Brain Development) 

Depression Childhood abuse/not Kaufman 2006 

DAT A1 allele 
(Dopaminergic system) 

Attentional behaviours 
(e.g. ADHD) 

Poor caregiving/not Bakermans-Kranenburg, 
2011, Kranfo 2011 



Cognitive development &  
DRD4  

 Caregiving affects the cognitive 
development of children with the 7-
repeat allele of DRD4 

 Caregiving that has maternal 
sensitivity, mindfulness, and 
autonomy–support at 15 months 
was found to alter children's 
executive functions at 18 to 20 
months 

 Higher quality parenting was 
associated with better effortful 
control in 4-year-olds with DRD4 7 
repeat 

 Posner et al. (2012)  



Intervention and DRD4 
 Because insensitive and unresponsive caregiving during infancy has been linked to 

externalizing behavior problems during childhood and adolescence 

 Parents of children who exhibited high levels of externalizing behavior were 
randomly assigned to an intervention program where professionals guided parents 
to be sensitively responsive to their infants or to a comparison program 

 Externalizing behavior decreased in the intervention group, but especially for 
children that possessed the DRD4 7 repeat allele 

 

Velderman 2006, Windhorst  2015 

Bakermans-Kranenburg 2008 



MAO-A Gene  
 2 or 3 repeat (low activity) version 

has been associated with a variety of 
psychiatric disorders, including 
antisocial behavior, thought to be 
related to ↓ levels of MAO in the 
brain, shifting mood by changing 
serotonin levels 

 Low reactivity allele has been linked 
with aggressive behaviour in 
response to provocation, but 
especially when experienced 
maltreatment in childhood, 
however… 

 

 

 

 

 

 

Caspi 2002, McDermott et al. 
2009 

 



MAO-A Gene  
 Those with the low reactivity variant also 

scored the lowest on psychiatric disorders, 
including antisocial behavior when not 
exposed to childhood maltreatment 

 Low rx allele predicts  

 ADHD and mental health problems if 
children had been victims of abuse, but ↓ 
problems and ↑ function if they had not 

 conduct disorder including criminality if 
parents reported childhood adversity (IPV, 
parental neglect, inconsistency), but ↓ 
problems and ↑ function if they had not 

Foley 2004  

McDermott et al. 

2009  

Nillson 2006  



Summary 
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Mothers and fathers are 

regulators of their infants’ 

behaviour, mental and 

physical health via “hidden” 

influences on endocrine, 

inflammatory & nervous 

systems through the parent-

child relationship  



4. CULTURAL RELEVANCE TO 
CANADIANS: INTERPRETING 
SCORES 
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NCAST Teaching Scale 



NCAST Teaching Scale 



NCAST Feeding Scale 



Variables High school or less More than High 

School 

FP Mean (NCAST Mean) SD FP Mean (NCAST 

Mean) 

SD 

Mother         

Sensitivity to Cues 9.00 (8.48) 1.22 8.96 (9.16) 1.06 

Response to child’s distress 9.94 (9.92) 0.83 9.90 (10.0) 0.06 

Social-Emotional Growth Fostering 7.58 (8.49) 2.12 7.00 (8.99) 1.90 

Cognitive Growth Fostering 10.9 (10.5) 3.69 11.0 (12.5) 2.65 

Mother Total Score 37.4 (37.4) 6.35 36.9 (40.7) 4.93 

Child         

Clarity of Cues 8.94 (7.98) 1.24 8.65 (7.99) 1.08 

Responsiveness to Mother 8.35 (6.90) 2.78 7.35 (7.45) 2.41 

Child Total score 17.3 (14.9) 3.88 16.0 (15.4) 3.32 

Total Teaching Score 54.70 (52.3) 9.95 52.9 (56.1) 7.42 

Contingency Scores         

Mother Contingency 13.88 (14.3) 3.17 13.35 (16.1) 2.77 

Child  Contingency 7.70 (6.27) 2.36 6.82 (6.76) 2.11 

Comparing Canadian Normative Sample with NCAST Population Mean: 
 
Test for significant difference between high school and more than  
high school are 2-tailed t-test (non significant) 
 









 

8.56 

8.96 

8.27 

11.0 

37.7 

 

7.85 

6.68 

14.5 

 

 

52.3 

 

LowEd Adults from NCAST 



Similarities 

Teaching 
Scale 

US Mean 
Ranges 

CDN Mean 
Ranges 

Parent Total 37-41 33-40 

Child Total 14.5-15.4 16-18 

Total 52-56 53-57 

153 



10th percentile cut-offs 

Teaching 
Scale 

1-12 months 13-36 months 

Parent Total 34 39 

Child Total 10 12 

Total 47 54 
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Summary  

 We have Canadian data on Aboriginal parents, low-
income parents, families affected by violence  

 New data on normative community sample 

 Forthcoming data on depressed Canadian women 

 US 10th percentile cut-offs for Caucasians are 
sufficient to use as bench mark of degree of risk 

 Nonetheless, NCAST scores are helpful, regardless of 
cut-offs as they inform intervention  



5. SCORING PARENT-CHILD  
INTERACTIONS 
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NCAST Interaction Intervention 

 Interventionist teaches parents concepts relevant to 
NCAST  

 Interventionist observes parent in NCAST Teaching 
or Feeding Interaction 

 Interventionist provides feedback using video or in-
person observation, focusing on strengths and one 
or two areas for improvement. 

 Parent asked to redo Teaching or Feeding Interaction 
after feedback/instruction  

 Post-test examinations reveal improvement. (e.g. Koniak-
Griffin; Jung & Letourneau; Letourneau; Tryphonopoulos VID-KIDS) 
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Jung & Letourneau 

 Direct group instruction given to mothers with 
PPD in the interpretation of infant behaviours and 
cues 
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Methods 
 NCAST concepts taught in 5 weekly sessions, 

beginning at infant age 3 mos. 

 Dyads videotaped prior to and after intervention 
using split-screen photography 

 Mothers taught to use Tronnick's Face-to-Face 
Still-Face paradigm 

 Videotapes scored for infant facial expressions 
(Interest, Joy, Sadness, Anger) 
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Split Screen Photography 
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Results 

 After intervention, infants displayed a marked 
increase in facial emotion expressions of Joy and 
Interest when interacting face-to-face with their 
mothers even though mothers' depression 
ratings did not change  
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Results: Infant Affect 
Infants’ Facial Emotional States During the Still-Face Procedure 

 

 Pre-

Intervention 

(%) 

Range 

(%) 

Post-

intervention 

(%) 

Range 

(%) 

     

1
st
 Free Play     

   Interest 39.6 5.0-81.0 67.0 25.0-85.0 

   Joy 2.8 0.0-13.0 13.0 0.0-50.0 

   Sadness 0.8 0.0-8.0 0.0 0.0 

   Anger 0.3 0.0-3.0 0.0 0.0 

     

Still Face     

   Interest 27.2 0.8-38.0 24.7 11.0-46.0 

   Joy 0.1 0.0-5.0 1.6 0.0-4.0 

   Sadness 2.1 0.0-8.0 4.8 0.4-15.0 

   Anger 0.0 0.0 0.4 0.0-2.0 

     

2
nd

 Free Play     

   Interest 30.0 0.0-68.0 51.7 18.0-91.0 

   Joy 4.8 0.0-13.0 6.0 0.0-21.0 

   Sadness 0.6 0.0-12.0 5.0 0.0-28.0 

   Anger 0.0 0.0 2.2 0.0-23.0 

N-11 

 

Note: After interventions, infants showed marked increase in positive emotion 

expressions (Joy; Interest). Following the Still-Face perturbation (especially after 

interventions) some infants also showed an increase in negative emotions (Sadness; 

Anger). In general, in the post-intervention phase, infants communicated their feelings 

more clearly, as shown in higher frequency of emotion expression – likely anticipating 

mother’s response to signals or cues about both pleasure and distress. 

 



Letourneau Teen Moms  
Pilot RCT 
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VID-KIDS Pilot RCT for PPD 
Positioning: 
 Infant is safe 
 Conducive to interaction (i.e. face-to-face) 
 Conducive to contact between mother and infant 

Non-verbal/verbal behaviour of mother and infant: i.e. smiles, squirms, 
and other non-verbal signals from child 

Cognitive growth fostering: 
 Presence of teaching-loop 
 Scaffolding (does mother help to promote self-discovery/mastery 

without intruding and completing the task for the infant) 

Timing of mother and child’s behaviour in relation to one another (i.e. 
contingency): 
 Does mother talk after infant vocalizes? Or vice versa? 
 Does infant smile at mother after she has vocalized? 

Content of mother’s speaking: 
 Implication of words (explanatory versus imperative) 
 Sounds  

Presence of infant distress: 
 Potent vs. subtle cues 
 Maternal response 
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VID-KIDS 

Favoring the intervention group, significant group differences 
were observed in: 

 NCATS Caregiver-Child total scores, F (1, 9) = 9.51, p = 0.0065, 
d = 1.43;  

 NCATS Sensitivity to Cues F (1, 9) = 4.52, p = 0.031;  

 NCATS Cognitive Growth Fostering F (1, 9) = 7.08, p = 0.013;  

 NCATS Caregiver Total Contingency scores, F (1, 9) = 7.68, p = 
0.011; and 

 Infants’ cortisol levels (F (1, 9) = 4.97, p = 0.027) 

 Effect sizes ranged from d = 0.939-d=1.43) LARGE.  
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SCORING 2 VIDEOS 
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Thank you 

Nicole.Letourneau@ucalgary.ca 

www.childstudies.ca 

@NicoleLynLetour (Twitter) 
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