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Research has documented a strong association between growing up in poverty
and diminished school achievement compared to growing up in prosperity,
resulting in what is known as “the income achievement gap.”1 More recently,
neuroscientists and poverty scholars are collaborating to better understand how
childhood poverty may inhibit brain development in ways that lead to lower
scores on achievement tests, poorer grades, and less educational achievement.2
Identifying key causes and mechanisms for these links and their relative
influences is paramount to developing effective policy interventions.
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Differences in brain development associated with poverty
appear around age 2.
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The brain science
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implications

Children in poverty are often exposed to
negative influences on brain activity and
development, whereas higher-income
children benefit not only from fewer
negative exposures but also from more
language and cognitive enrichment.

Poverty and circumstances that
often accompany poverty such
as eviction, exposure to violence,
and low-quality schools (see
Figure 1) help explain the wide
and growing achievement gap
between poor and nonpoor
children.3 Researchers are
now confident that a child’s
poverty affects their cognitive
development such that, without
intervention, many poor children
will have less academic success
than their more advantaged
peers. The fallout may be lasting
as academic deficits can persist
into adulthood.4

Figure 1. Family poverty increases children’s
risk for a wide range of exposures that
adversely influence brain development.

Source: Allyson P. Mackey.

Figure 2. Examining areas of the brain in childhood
using MRI scans help researchers document how
and why poverty is related to academic achievement.

Aspects of poverty that impede brain
development go beyond limited financial
resources to include neighborhood
violence, low-quality schools,
environmental toxins, and unstable family
life.
Infants whose families are poor and
nonpoor have similarly sized brains at
birth, but around age 2 brain scans of poor
versus nonpoor children start to show
differences in the rate of brain growth.
Measures of brain growth do not
appear to be permanent. Researchers
see evidence that the effects of poverty
on the brain can be reversed/corrected
by identifying and offsetting negative
environmental influences.

Source: Margaret Jessop at https://margaretjessoppsyd.com. Used with
permission.

However, numerous
brain imaging studies
establish that poor and
nonpoor infants have
similarly sized brains
at birth.5 Differences
in the rate of brain
growth associated with
poverty begin to appear
in the brain scans of
children around age 2.6
Neuroscientists call these
differences evidence of
the neuroplasticity or
flexibility of the brain.
For policymakers, this
means that interventions
that modify exposures to
specific aspects of poverty
hold potential to reduce,
or even reverse, its
negative effects (thanks
to neuroplasticity)
and put children on
more even ground with
their more advantaged
schoolmates.

Researchers are identifying how poverty affects learning
and achievement.
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By examining areas of the brain among children ranging in age from early
childhood to early adolescence (see Figure 2), recent studies are moving beyond
identifying correlations or associations between poverty and achievement, and

Research on poverty’s effects on children’s brain using both biological and social sciences is
complementary.
Neural processes can reveal things that social science cannot, including more specificity about poverty’s effects on the brain that
complement general measures of functioning used in social science. The reverse is also true, with social science providing important
information that biological science cannot. As such, the two approaches are complementary. For example, neural effects are visible as
they are occurring, whereas behavioral effects (such as adult earnings and high school graduation) require decades to see. In addition,
research suggests that evidence of biological harm is particularly persuasive to policymakers and the general public. For example,
brain scan evidence showing lead poisoning caused brain damage motivated swift policy action to reduce children’s exposure, despite
decades of social science research suggesting lead exposure resulted in poor developmental outcomes. Although there is no one “brain
signature of poverty,” given the complexity of poverty and its effects, the combined findings from the social and biological sciences
provide an opportunity for researchers and policymakers to design particularly innovative interventions.13

The Baby’s First Years study has the potential to uncover the effects of unconditional cash
payments on a range of factors related to poverty.
Baby’s First Years, a large study launched in May 2018 by a team of neuroscientists, economists, social welfare experts, and
developmental psychologists, is assessing whether unconditional cash payments have a causal effect on the cognitive, socio-emotional,
and brain development of infants and toddlers in poor U.S. families.14 The randomized controlled trial (the gold standard in social
science research) is the first clinical trial of poverty reduction in early childhood. The study is based on the premise that if, as previous
studies have found, low income, poverty, and the associated environment children experience affects their developing brains, then
increasing family income may improve outcomes.
The study is recruiting a thousand poor mothers in the hospital shortly after giving birth, who are being randomly assigned into either
the treatment or control group. All participants will receive an unconditional cash transfer for 40 months: the treatment group will
receive $333 per month ($4,000 per year), and the control group will receive $20 per month ($240 per year). The money—which
will not reduce a family’s other benefits—will be reloaded monthly via a debit card. Researchers will assess whether there is a causal
impact of the increased income for the treatment group on children’s cognitive, emotional, and brain development, after establishing a
baseline at birth. The children and their families will be followed for three years.

For sources and more information, go to https://www.irp.wisc.edu/resource/the-brain-science-of-poverty-and-its-policy-implications/
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Figure 3. Neuroscientists created this model to hypothesize a way that leads
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attention.10 Figure 3 is a theoretical model that
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illustrates one way in which the differential
experiences between moderate-to-high- and
low-SES homes are likely to have downstream effects on certain brain structures. For example, disparities in linguistic stimulation
in the home have been associated with developmental differences in areas of the brain’s left hemisphere.11 In addition, experiencing
stress has been shown in brain imaging studies to affect the hippocampus, amygdala, and the prefrontal cortex, which are associated
with memory, socio-emotional processing, and self-regulation.12
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Special thanks to Barbara Wolfe and Seth Pollak for their assistance on this brief, which
is based on the Institute for Research on Poverty workshop they organized, “Poverty and
Brain Development in Children,” held in Madison, Wisconsin, on September 27, 2018. The
workshop brought neuroscientists, social scientists, and policymakers together to discuss
current understanding and policy applications thereof. (See the workshop agenda here.)
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The brain areas affected were in the temporal lobe and back of the brain. Mackey and
colleagues, “Neuroanatomical Correlates of the Income Achievement Gap.”
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