
Practical Brain Science:  applying 
the science of child development 
to home-visiting practice

Mandy A. Allison MA.Ed, MD, MSPH



• Objective 1

• Objective 2

• Objective 3

OBJECTIVESLEARNING OBJECTIVES

1. Learners will summarize critical stages of 
brain development and factors that affect 
brain development.

2. Learners will review key milestones of 
psychosocial development.

3. Learners will evaluate cases to determine if 
psychosocial development concerns are 
present and identify next steps.

4. Learners will identify activities that home-
visitors do to promote psychosocial 
development. 
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Overlapping phases of 
brain development

• Making the brain cells
• Getting the cells to where they 

need to be
• Growing structures needed to link 

with other nerve cells (axons and 
dendrites)

• Developing points of 
communication with other cells 
(synapses)

• Refining connections between cells
• Forming the tissue that surrounds 

cells and promotes efficient 
communication between them

Reference:  National Research Council. 2000. From 
Neurons to Neighborhoods: The Science of Early 
Childhood Development. Washington, DC: The National 
Academies Press. https://doi.org/10.17226/9824.

Presenter Notes
Presentation Notes
Brain development proceeds in overlapping phases: making the braincells (neurulation and neurogenesis), getting the cells to where they need tobe (migration), growing axons and dendrites, which are structures neededto link with other nerve cells (neuronal differentiation and pathfinding),developing synapses or points of communication with other cells (synaptogenesis),refining those synapses (maturation and pruning), and, finally,forming the supportive tissue that surrounds the nerve cells and makes forefficient communication among them (gliagenesis or myelination).



The earliest months and years are critical for 
brain development 

Copyright © [2001] by the American Psychological Association. Reproduced with permission. The official citation that should be used in 
referencing this material is [Thompson RA, Nelson CA. Developmental science and the media: early brain development. Am Psychol. 
2001;56:5-15.]. The use of APA information does not imply endorsement by APA. 

Presenter Notes
Presentation Notes
Key points:The earliest months and years are critical for brain development—sensory, language, higher cognitive functionsDevelopment of supportive structures (myelination or white matter)‘Programmed’ and experience-dependent synapse formation (experience dependent continues throughout our lives)Notes: NeurochemistryHippocampus key in memory- Amygdala:  Current understanding of how psychological stimuli, such as experiencesof fear and anxiety, set in motion stress physiology is centered on anarea of the brain called the amygdala (Miller and Davis, 1997; Rolls, 1992;Schulkin et al., 1994), which has close back-and-forth communication withareas of the brain involved in attention, memory, planning, and behaviorcontrol. In animals, experimentally causing a hyperstimulation of theamygdala (a process termed “kindling”) seems to create a hypersensitizationof the fear-stress circuits of the brain and changes in behavior that looklike an animal version of posttraumatic stress disorder (Rosen et al., 1996).It is as if the fear circuits get locked in the “on” mode and have troubleshutting off. These circuits course through the amygdala and an area calledthe bed nucleus of the stria terminalis. They appear to be pathways throughwhich circumstances outside the body set in motion the cascade of eventsinside the body and the brain that undergird fear-stress responses. Theseevents involve the elevation of cortisol and stimulation of the sympatheticarm of the stress response. In animals, flooding the brain with cortisol forprolonged periods of time produces changes in this process that may lowerthe threshold for activating the fear-stress system (Makino et al., 1994).The result is an animal that more readily experiences fear, anxiety, andstress and may have a harder time dampening or regulating these responses.The amygdala is a fairly mature brain area at birth in humans andseems to be fully mature at least as early as a child’s first birthday. Allanatomical evidence suggests that by the end of the first year, young childrenshould be capable of experiencing psychologically driven fear, anxiety,and stress. Indeed, fear reactions to strangers (Bronson, 1971; Schaffer,1966; Waters et al., 1975) and anxiety reactions to separation from familiarcaregivers (Ainsworth and Bell, 1970; Bowlby, 1973; Sroufe, 1979) arehallmarks of emotional development in late infancy. Brief periods of stressare not expected to be problematic. Indeed, survival requires the capacityto mount a stress response. However, because the stress system functionsto put growth-oriented processes on hold, frequent or prolonged periods ofstress may negatively affect development.



From:  Berens et al. BMC Medicine (2017) 15:135

Presenter Notes
Presentation Notes
Key points:The early environment leads to biological changes in brain development that can affect adult outcomesReview key aspects of early environment and note that we’ll talk about this more in the context of home visitingBio changesEpigenetic (briefly describe/define)Brain structure (refer to previous slide)Neurochemistry



https://developingchild.harvard.edu/resources/inbrief-science-of-ecd/

Presenter Notes
Presentation Notes
Video from the Center on the Developing Child at Harvard University featuring Jack Shonkoff who is a pediatrician in pioneer in understanding and communicating how the early environment affects brain development. 
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What thoughts or 
questions have come to 
your mind about brain 

development? 
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Research about how the 
early environment affects 
brain development is 
ongoing
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Presentation Notes
Won’t go into detail about this study.  Use this as recent example of ongoing research. 
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Our understanding of how 
interventions work to promote 
brain development, such as 
connections between neurons 
(synaptogenesis, maturation, 
and pruning) and supportive 
structures (white matter), is a  
research gap. 



Nurse Family Partnership and Child First Logic Model

Presenter Notes
Presentation Notes
NFP and Child First are examples of interventions that are known to affect developmental outcomes.  These positive developmental outcomes which reflect brain function are likely related to changes in brain structure and neurochemistry (though that is the research gap that I just described). [Add script here…]Key points�- Child development outcomes of NFPChild development outcomes of Child FirstContextual factors—COVID as an example
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Capute’s triangle. Adapted from Capute AJ. The expanded Strauss syndrome MBD 
Revisited. In: Accardo PJ, Blondis TA, Whitman BY, editors. Attention Deficit 
Disorders and Hyperactivity. 1991; New York:  Marcel Dekker, Inc. p 28. 

Presenter Notes
Presentation Notes
Add script here
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TOPIC TITLEDEVELOPMENTAL SCREENERS 
USED BY NFP AND CHILD FIRST

NFP CHILD FIRST

Ages and Stages (ASQ: 3)
5 categories:  communication, gross motor, fine motor, social, 

problem solving

Ages and Stages Social-Emotional (ASQ: SE-2)
BITSEA 
(Brief Infant-Toddler Social and 
Emotional Assessment)
PKBS2 
(Preschool and Kindergarten 
Behavior Scale, 2nd Edition)

Presenter Notes
Presentation Notes
Note that in addition to screeners home visitors should use their professional judgment and parental observations/concernsChild FirstASQ3 0 to 6 yearsASQ2SE 0 to 11 monthsBITSEA 12 to 35 monthsPKBS2 26 to 60 monthsNFPASQSE 6, 12, 18, 24 monthsASQ3 4, 10, 18, 24 months 
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Why focus on social and 
emotional development? 
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The COVID-19 Pandemic’s Effects on Young Children’s Socio-Emotional Development
Larisa Kuehn, RN IBCLC1, Ashley Jones, PhD, RN2, Laura Helmkamp MS1, Michael Knudtson, MS1, Gretchen Domek, MD, MPhil1, 

Mandy A. Allison MEd, MD, MSPH1

Presenter Notes
Presentation Notes
Add script here
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n=27,821
Pandemic 1 %(N)

n=9,657
Pandemic 2 %(N)

n=9,917
Pandemic 3 %(N)

n=12,776
ASQ: SE2 (12 months)

Odds ratio, adjusted for demographics -reference- 1.37( 1.10, 1.69) 1.65( 1.34, 2.02) 2.00( 1.66, 2.42)
Adjusted for demographics and family risks -reference- 1.45( 1.15, 1.82) 1.72( 1.36, 2.16) 2.11( 1.71, 2.61)

ASQ: SE3 (18 months)
Odds ratio, adjusted for demographics -reference- 1.06( 0.82, 1.37) 1.65( 1.32, 2.06) 1.97( 1.58, 2.46)

Adjusted for demographics and family risks -reference- 1.03( 0.78, 1.35) 1.51( 1.18, 1.94) 1.81( 1.41, 2.31)

Presenter Notes
Presentation Notes
Add script here
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From: https://pathways.org/topics-of-development/social-emotional/

https://pathways.org/topics-of-development/social-emotional/
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From: https://pathways.org/topics-of-development/social-emotional/

Presenter Notes
Presentation Notes
25 minutes to get to this spot so that we have 20 minutes for cases, 10 minutes to wrap up/last slides, then 5 minutes for questions 

https://pathways.org/topics-of-development/social-emotional/


TOPIC TITLE

“Lorem ipsum is placeholder 
text commonly used in and 
publishing for previewing 
layouts and visual mockups.”

CASE STUDIES

• Work in groups of 5 to 7 at your tables
• For each case, 

• Take a few minutes to write down your responses 
to each of the 3 questions

• Share your responses at your table
• Identify someone to share your group’s/table’s 

key points with the room
• Each group/table will be asked to volunteer to 

share their key points
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Case 1:  
6-month-old infant

• When you arrive, the mother is texting on her phone 
and the infant is strapped into her car seat carrier

• The mother tearfully tells you about some 
relationship issues she is having while the baby 
continues to sit in the car seat with a neutral 
expression

• When you pick up the infant from the car seat with 
mother’s permission, it takes her several minutes to 
smile 

•The infant’s ASQ: SE2 screen is positive (in black 
area/above cut-off)

1) What are your observations about 
this case?

2) What knowledge do you need to 
move forward?

3) What are your next steps? 

Presenter Notes
Presentation Notes
10 minutesStart with one person on each side of the room sharing; can add if we have more time 
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Case 2:  
18-month-old toddler

• You have been working with the family on 
managing this toddler’s tantrums

• The mother is frustrated because he does 
not share toys with his cousins when they 
come over

• The toddler can say about 6 words 
including ‘mama’, ‘papa’, and ‘dog’

• The ASQ: 3 screen is borderline (gray area) 
for communication and positive (black area) 
for social

1) What are your observations about 
this case?

2) What knowledge do you need to 
move forward?

3) What are your next steps? 



From:  Berens et al. BMC Medicine (2017) 15:135

Presenter Notes
Presentation Notes
Key points:The early environment leads to biological changes in brain development that can affect adult outcomesReview key aspects of early environment and note that we’ll talk about this more in the context of home visitingBio changesEpigenetic (briefly describe/define)Brain structure (refer to previous slide)Neurochemistry



From:  Berens et al. BMC Medicine (2017) 15:135



From:  Berens et al. BMC Medicine (2017) 15:135

Home visitors use a 
strengths-based 

approach to address 
the early 

psychosocial 
environment



REFLECTION

What are things you do in 
your clinical practice or 
work to promote early 

brain development? 
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SUMMARY

• Early childhood is a critical period for brain 
development

• The early environment affects genetic expression, 
brain structure, neurochemistry 

• Social and emotional development is critical 
because it affects all other areas of development 

• Home visitors support brain development and 
resulting social and emotional development
• Screening and referral for caregivers and 

children
• Substance use
• IPV
• Mental health
• Development

• Increasing caregivers’ knowledge, skills, and 
self-efficacy 

• Modeling sensitive and development-
promoting interactions

• Identifying resources and supporting 
caregivers to have a safe community 
• Housing
• Childcare 
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TOPIC TITLERESOURCES (all free to use)

Quick reference for social-emotional milestones: 
https://pathways.org/topics-of-development/social-emotional/  
https://www.cdc.gov/ncbddd/actearly/milestones/index.html

Developmental milestones checklists:
https://pathways.org/all-ages/checklists/
https://www.cdc.gov/ncbddd/actearly/milestones/index.html

Activities to promote social-emotional development:
https://pathways.org/baby-milestones-calendar/
https://www.zerotothree.org/resource/activities-for-
bonding-and-learning-from-birth-to-12-months/

Brain science:
https://www.zerotothree.org/resource/whats-going-on-in-
your-babys-mind-in-the-first-year-5-ways-to-put-brain-
science-into-action/
https://nap.nationalacademies.org/catalog/9824/from-
neurons-to-neighborhoods-the-science-of-early-
childhood-development

https://pathways.org/topics-of-development/social-emotional/
https://www.cdc.gov/ncbddd/actearly/milestones/index.html
https://www.cdc.gov/ncbddd/actearly/milestones/index.html
https://www.cdc.gov/ncbddd/actearly/milestones/index.html
https://pathways.org/baby-milestones-calendar/
https://www.zerotothree.org/resource/activities-for-bonding-and-learning-from-birth-to-12-months/
https://www.zerotothree.org/resource/activities-for-bonding-and-learning-from-birth-to-12-months/
https://www.zerotothree.org/resource/whats-going-on-in-your-babys-mind-in-the-first-year-5-ways-to-put-brain-science-into-action/
https://www.zerotothree.org/resource/whats-going-on-in-your-babys-mind-in-the-first-year-5-ways-to-put-brain-science-into-action/
https://www.zerotothree.org/resource/whats-going-on-in-your-babys-mind-in-the-first-year-5-ways-to-put-brain-science-into-action/
https://nap.nationalacademies.org/catalog/9824/from-neurons-to-neighborhoods-the-science-of-early-childhood-development
https://nap.nationalacademies.org/catalog/9824/from-neurons-to-neighborhoods-the-science-of-early-childhood-development
https://nap.nationalacademies.org/catalog/9824/from-neurons-to-neighborhoods-the-science-of-early-childhood-development
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