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Key Points 

• Children raised in poverty are exposed to millions of 
fewer spoken words at home 

• Income level negatively impacts cognitive functions 
• There are links between family income and memory 

and attention 
• Poverty is associated with chronic stress which can 

have a toxic effect on brain architecture 
• ELL’s often have a triple jeopardy – language barrier to 

learning, history of poverty, learning disabilities 
• Computer games designed to target the skills that are 

impacted can turn around some effects of poverty 
 

The Brain is an Experience Dependent 
Organ 

• What does that mean? 

• In early development there is proliferation of 
connections 

• As we age there is pruning – the brain gets 
better at fewer things (more rigid) 

• Fiber tracts also build myelin to improve 
processing speed and efficiency as we learn 
and practice our new knowledge 
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How Experience Changes the Brain 
(Gopnik, 2015) 

• Early in development proliferation prevails –
young children make many more new 
connections than adults 

• Later in development pruning is more 
important – adults shift from a young brain 
that is good at learning to an older brain that 
is more effective and efficient but more rigid. 

• We get better and better at fewer and fewer 
things 

 

 

Synaptic pruning fine-tunes synaptic 
connections – cortex thins 
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But the cortex is only part of the story 
– fiber tracts become more myelinated 

through learning (Fields, 2015 Nature Reviews Neuroscience) 
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Lebel, et al. 2008 

Language Experiences 

Language Experiences by Group 

Meaningful Differences in the Everyday 
Experience of Young American Children  
by Betty Hart & Todd R. Risley.   
Paul H. Brookes Publishing Co. (1995). 
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Working-class 
26 Million Words 

Welfare 
13 Million Words 

Professional 
45 Million Words 
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Family income, parental education and brain 
structure in children and adolescents Noble, et. al. 

Nature Neuroscience 30 March 2015 

 
 

• Among children from 
lower income families,  
– small differences in income 

were associated with 
relatively large differences 
in surface brain area 

• Among children from 
higher income families, 
similar income 
increments were 
associated with smaller 
differences in surface 
area.  

Brain structure and poverty (Noble et 
al, 2015) 

• Brain Structure and 
income level 
relationships were most 
prominent in regions 
supporting 

•  language  

• reading,  

• executive functions  

• spatial skills  

Noble et al 2015 Conclusion 

• This research implies 
that income relates 
most strongly to brain 
structure among the 
most disadvantaged 
children. 
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Effects on Brain Development 

• The neural circuits for 
dealing with stress are 
particularly malleable (or 
“plastic”) during the fetal 
and early childhood 
periods  
– the regions of the brain 

involved in fear, anxiety, and 
impulsive responses may 
overproduce neural 
connections 

– those regions dedicated to 
reasoning, planning, and 
behavioral control may 
produce fewer neural 
connections  

 

Damage to health and well-being 

• Extreme exposure to toxic 
stress  changes the stress 
response system  
– Responds at lower 

thresholds to events that 
might not be stressful to 
others,  

– Activates more frequently 
and for longer periods 
than is necessary, like 
revving a car engine for 
hours every day.  

This wear and tear increases 
the risk of stress-related 

physical and mental illness 
later in life 
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Nutrition and the developing brain: nutrient priorities 
and measurement 

 
 
 
 

Nutrient Brain Requirement for the Nutrient Predominant circuitry or process affected 

Protein-energy Cell proliferation, cell differentiation Global 

Synaptogenesis Cortex 

Growth factor synthesis Hippocampus 

Iron Myelin White matter 

Monoamine synthesis Striatal-frontal 

Neuronal and glial energy metabolism Hippocampal-frontal 

Zinc DNA synthesis Autonomic nervous system 

Neurotransmitter release Hippocampus, cerebellum 

Copper Neurotransmitter synthesis, neuronal and 

glial energy metabolism, antioxidant 

activity 

Cerebellum 

LC-PUFAs Synaptogenesis Eye 

Myelin Cortex 

Choline Neurotransmitter synthesis Global 

DNA methylation Hippocampus 

Myelin synthesis White matter 

16 

2007 American Society for Clinical Nutrition 
Nutrition and the developing brain: nutrient priorities and 
measurement 
Michael K Georgieff 
 

 
Adverse Childhood Experiences (ACES) 

 (n =1007) [Jimenez et al, 2016) 
 Variable %   (No.) 

Child maltreatment 
 Psychological  16 (162) 
 Neglect   13 (132) 
 Physical   15 (154) 
 Sexual   0.6 (6) 
Household dysfunction 
 Maternal  
 depression  12 (121) 
 Substance use  15 (149) 
 Incarceration  18 (181) 
 Violence toward  
 mother   11 (111) 
 

Total ACEs 
 0   45 (451) 
 1   27 (275) 
 2   16 (158) 
 3   8 (84) 
 4   3 (25) 
 5   1 (11) 
 6   0.3 (3) 
 

Jimenez et al. Adverse Experiences in Early Childhood (ACES) and Kindergarten 
Outcomes 

PEDIATRICS Volume 137, number 2 , February 2016 

Table 3 Teacher Ratings of Below 
Average Academic Skills – 

percentages (Jimenez et al, 2016) 
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http://ajcn.nutrition.org/search?author1=Michael+K+Georgieff&sortspec=date&submit=Submit
http://ajcn.nutrition.org/search?author1=Michael+K+Georgieff&sortspec=date&submit=Submit
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Table 5.Teacher Ratings of Behavior – 
Percentages (Jimenez et al, 2016) 
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A summary view of effects of  Poverty, Stress 
and ACES (Sheridan and McLaughlin, 2016) 


