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My name is Dr. Kimberly Noble, and I am a Professor of Neuroscience & Education and Director 
of the Developmental Psychology program at Teachers College, Columbia University. I am a 
neuroscientist and board-certified pediatrician, and for the past twenty years, I have studied the 
role of socioeconomic inequality in shaping children’s cognitive, emotional, and brain 
development, particularly in early childhood. 

Poverty is linked to children’s brain development 

Decades of research suggest that young children living in economically disadvantaged families 
and financially oppressed communities tend to be at risk for a host of negative outcomes, 
including lower school achievement, lower likelihood of employment, reduced earnings, and 
poorer health.i These patterns emerge early, compound over time, and persist into adulthood.ii  

More recently, childhood poverty has been associated with differences in children’s brain 
development. For example, higher family income has been associated with a larger brain 
surface in children, particularly in parts of the brain that support higher-order thinking.iii 
Furthermore, dollar for dollar, small differences in family income tend to be disproportionately 
associated with brain structure among children from the most disadvantaged families.iv   

Early childhood is a period of heightened sensitivity to the environment 

Brain science teaches us that the developing brain is particularly sensitive to experience 
early in childhood. In the first few years of life, children’s brains develop increasingly complex 
connections between cells.v This ever-increasing web of connections is sensitive to – and a 
reflection of – children’s experiences. The “superhighways” of connections between brain cells 
are routinely updated and honed based on use: Connections that are used infrequently are 
dropped (or “pruned”), whereas connections that are used frequently are maintained and 
strengthened.vi In this way, the developing brain demonstrates a remarkable “plasticity,” or 
sensitivity to early experience. In short, children’s earliest experiences play a key role in shaping 
neurodevelopment.vii It is perhaps unsurprising, then, that social and economic disadvantage 
have been associated with differences in child development as early as infancy and 
toddlerhood.viii 

Taken together, neuroscience research suggests that supporting the lowest-income 
families very early in childhood may have the greatest impact on children’s development. 
And yet, nearly all interventions to promote child development occur much later, most commonly 
beginning with formal schooling. 

Would reducing poverty in the earliest years of childhood support children’s developmental 
trajectories? Although family income has been correlated with early childhood brain 
development, it is unclear whether growing up in poverty causes developmental differences for 
children early in life.ix 
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Establishing whether poverty reduction has a causal impact on early child development is of 
crucial importance for policy and practice: Should interventions and policies target poverty 
reduction in early childhood directly, or should policies focus on other aspects of family 
life experienced by children living in poverty? A careful randomized control trial is ideal for 
answering this question. 

Baby’s First Years: A Randomized Control Trial of Poverty Reduction in Early Childhood 

Certainly, it would be unethical to randomly assign some families to reside in poverty and others 
not, in order to measure the impact of poverty on young children. However, it is possible to 
recruit a group of families who are already living with low income, and randomly assign them to 
different levels of monthly economic support. That is the basis for the Baby's First Years 
randomized control trial (BFY; www.babysfirstyears.com), of which I am one of the principal 
investigators. BFY is a multi-disciplinary effort led by a team of economists, policy experts, 
psychologists and neuroscientists from six universities across the United States. The study is 
funded by the National Institutes of Health, the City of New York, and more than two dozen 
private foundations.  

The Baby’s First Years study is the first U.S. clinical trial of poverty reduction in early 
childhood, and was designed to address whether a poverty reduction intervention causes 
changes in early childhood cognitive, emotional, and brain development, as well as in mothers’ 
health and well-being.x  

In the spring of 2018, we began recruiting 1,000 mothers living with low income in four 
metropolitan areas around the United States: New York City, Minneapolis-St. Paul, New 
Orleans and Omaha, NE. Mothers were recruited from hospital postpartum wards, shortly after 
giving birth. Upon enrolling in the study, all mothers were offered a monthly unconditional cash 
gift for the first several years of their children’s lives, which they have been free to spend 
however they have wished, with no strings attached. Critically, the mothers were randomly 
assigned to receive one of two monthly cash gift amounts. The “high-cash gift group” is 
receiving $333 per month ($4,000 per year) and the “low-cash gift group” is receiving $20 per 
month ($240 per year). Both groups are receiving this money for the first four years of their 
children’s lives. 

To put the magnitude of these gifts in context, an extra $4,000 per year in cash support would 
increase the annual income of a family of three residing in poverty by approximately 20%.  

This amount of cash support was chosen deliberately. Research suggests that a $3,000-$4,000 
difference in annual income early in childhood tends to be associated with higher school 
achievement and better health as children get older.xi Additionally, this amount is similar in 
magnitude to other social services and benefits that mothers living with low income may qualify 
for. The research team therefore expected that this level of unconditional cash support would 
both be likely to affect early childhood development, and would lead to relevant knowledge for 
policymakers.  

In the several years since the mothers enrolled in the study, the research team has been 
following up with them and their children annually. In these follow-up waves of data collection, 
we have been collecting many types of data – information to help us understand the impacts of 
the cash support on early childhood development, as well as family life, expenditures, 
relationships, economic circumstances, employment, and parenting choices.  
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The initial findings from the first wave of follow-up, which occurred around the children’s first 
birthdays, were recently published in the Proceedings of the National Academy of Sciences.xii 
This first report centered on the impact of on year of cash support on infants’ brain activity. 
Please note that other results from the study are still under peer review and have not yet been 
published, and will not be discussed today.  

The impact of one year of unconditional cash support on infant brain activity 

Infant brain activity was measured using a technology called electroencephalography, or EEG.xiii 
EEG measures the speed (or frequency) of the electrical signals between brain cells. All 
humans have some slow-paced (low-frequency) brain activity as well as some fast-paced (high-
frequency) brain activity. Neuroscience research has shown that, as children get older, they 
tend to have more fast-paced brain activity.xiv In addition, past research suggests that, on 
average, children with more fast-paced brain activity early in childhood tend to be more likely to 
score higher on tests of cognition and other skills that are important for school.xv Finally, past 
research has suggested that children growing up in poverty or facing other forms of early 
adversity sometimes have less fast-paced brain activity early in childhood than do their peers.xvi 

We reasoned that monthly cash support would potentially mitigate that pattern. Specifically, we 
hypothesized that the infants of the mothers in the high-cash gift group would show more fast-

paced brain activity and less slow-paced 
brain activity than the infants of the mothers 
in the low-cash gift group. Indeed, the 
infants of the mothers receiving $333 per 
month in unconditional cash support 
appear to show more fast-paced brain 
activity, particularly in key brain regions 
that support the development of thinking 
and learning. The size of this effect was 
similar in magnitude to that reported in many 
large-scale education interventions. xvii 

Because of the pandemic, we were only able 
to measure brain activity data in about half of the originally anticipated sample. That meant that, 
while all the findings on fast-paced brain activity were in the direction we anticipated, only some 
of those findings were statistically significant. Putting together all of the evidence from the 
various analyses we conducted, we concluded that the weight of the evidence supported the 
conclusion that monthly unconditional cash support given to low-income families early in 
childhood can change children's brain activity, in a pattern associated with the 
development of subsequent thinking and learning. This suggests that monthly unconditional 
economic support, particularly early in childhood, can potentially serve as a mechanism to 
facilitate parents’ investments in children. We look forward to continuing to follow up with the 
families, to discover whether these brain changes persist at older ages, and also whether they 
translate into differences in children’s cognitive and behavioral development.  

Conclusion 

Brain science suggests that the developing brain is highly sensitive to economic 
circumstances in the first few years of life. Economic support to lower-income families 
with very young children may therefore have a marked impact on child development.  
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