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Summary

Nutrition is vitally important both during pregnancy and during a child’s early years.
Inadequate nutrition during this critical period can harm children’s health and developmental
outcomes throughout childhood and into adulthood. Thus, write Diane Whitmore
Schanzenbach and Betsy Thorn, it’s particularly important that young children have adequate
nutrition and resources.

Yet many young children in the United States lack adequate nutrition. In this article,
Schanzenbach and Thorn lay out the extent of the problem and review what the research tells
us about inadequate nutrition’s detrimental effects on young children’s development. They
report on the effectiveness of policies and programs that aim to improve nutrition among
young children—especially the Supplemental Nutrition Assistance Program (SNAP) and the
Special Supplemental Nutrition Program for Women, Infants, and Children (WIC)—as well
as supplementation of nutrients (both mandatory and voluntary) by the manufacturers of food
products, primarily grains. Finally, they suggest how policy makers and others could help more
young children, especially the most vulnerable, get the nutrition they need.
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0o many young children in the
United States have inadequate
nutrition. In 2018, 13.5
percent of children aged zero
to three lived in households
experiencing food insecurity, meaning
that members of their household worried
about whether resources to buy food would
run out, weren't able to afford balanced
meals, skipped meals, or didn’t eat enough.’
Evidence shows that inadequate nutrition in
early life, both prenatally and through early
childhood, can permanently harm children’s
health and related outcomes.? In this article,
we summarize the research on nutrition
among young children and examine policies
to improve it.

Some trends and policies affect US children
across the income spectrum. Following a
sustained public health effort, for example,
an increasing share of babies are both being
breastfed and being breastfed longer. In
addition, manufacturers’ food fortification
has substantially reduced the share of
children who don’t get enough of a variety
of nutrients, including iron, B vitamins, and
iodine. Though many fortification practices
were developed almost a century ago, it
took a while for such practices to become
commonplace: it was only as recently as
1998, for example, that manufacturers of
enriched grains were required to add folic
acid. Folic acid is particularly important

for pregnant women and those who might
become pregnant, and indeed, once

folic acid fortification was required, the
prevalence of neural tube defects at birth
dramatically decreased. Risk factors for
inadequate folic acid intake remain high
among Hispanic women of childbearing
age; however, if more corn masa flour and
corn tortillas were to be fortified with folic
acid, as the Food and Drug Administration
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has allowed since 2016, this problem could
be rectified.

Nearly all infants and toddlers consume
added sugars from sources such as yogurt,
fruit drinks, cakes and cookies, sweet snacks,
and sugar-sweetened beverages. Although
young children’s consumption of added sugar
has fallen modestly over the past decade

and obesity rates for young children have
declined, the potential for added sugar intake
to be habit forming, along with the high share
of young children who consume it, raises
concerns.

Several important policies aim to help

young children in low-income families. The
Supplemental Nutrition Assistance Program
(SNAP, formerly the food stamp program)
and the Special Supplemental Nutrition
Program for Women, Infants, and Children
(WIC) are the federal food and nutrition
programs that serve the most young children.
They reach approximately one in three young
children in the United States, including

a large number living in families with

income levels less than half of the poverty
threshold, and both have been shown to
improve children’s health and developmental
outcomes. We review ways to Strengthen
these programs, such as addressing the sharp
drop-off in WIC participation as children
age and increasing SNAP benefit levels for
families with young children.

How Nutrition Affects Children’s
Health and Development

Many studies have documented the
importance of early-life environments on
later-life health and economic outcomes.
This body of evidence was recently
comprehensively reviewed by Douglas
Almond, Janet Currie, and Valentina Duque.?
We summarize it here.



It has long been established that extreme
deprivation during the prenatal period,

such as can occur during a war, famine, or
pandemic, has both immediate and long-
term impacts on children.* More recently,
though, evidence has been building that
more commonplace changes in resources—
both deprivation and increases—have
important and lasting impacts as well. These
have been documented for both the prenatal

period and early childhood.

The evidence is particularly strong for the
prenatal period. Studies show that even
relatively modest changes to the fetal
environment can be linked to impacts on
children’s health and on later outcomes
spanning education, economics, and
personality.® For example, a recent study
comparing siblings in Arkansas showed
that greater maternal weight gain during
pregnancy predicts a greater likelihood

of childhood obesity. Expectant mothers’
fasting during the Muslim observation of
Ramadan has been shown to reduce birth
weight and to depress their children’s later
school performance.” High levels of maternal
stress can also reduce birth weight, as one
recent study showed for pregnant women
whose were in the predicted path of a
hurricane but did not end up being hit by
it.* Relatively mild infectious diseases such
as seasonal influenza also have been shown
to increase the incidence of both preterm
delivery and low birth weight.’ These
impacts can be long lasting. For example,
a recent study that compared siblings in
Denmark who were and weren'’t exposed
in utero found that prenatal exposure to

seasonal influenza leads to reduced earnings
in adulthood.!?

Policy changes that improve maternal health
and the environment, on the other hand, can

Supporting Development through Child Nutrition

have positive effects. One recent study found
that children born to women in states that
raised the sales tax on cigarettes during their
pregnancies had better health, measured as
days absent from school and whether they
visited the doctor more than once per year,
than children born to women in states that
did not."* Similarly, birth weight among
children born to young mothers is better in
states with a higher minimum legal drinking
age.'> Environmental improvements matter
as well. Another recent study comparing
geographic areas with baseline rates of air
pollution that were either just above or just
below the threshold for remediation under
the Clean Air Act of 1970, and children born
in these areas before and after large changes
in air pollution, found a positive correlation
between improved air quality in a child’s
birth year and their earnings and labor force
participation as adults."

Other policies that give low-income pregnant
women access to more resources also
improve birth weight outcomes, such as the
earned income tax credit (EITC), which is

a cash payment made to low-wage workers.
A recent study found a higher than average
birth weight among infants of women

who received EITC payments and a lower
incidence of low birth weight."* Expectant
mothers receive similar benefits from SNAP
and WIC.

Timely policy interventions can also offset
health damage that children have already
experienced. For example, it is well

known that lead exposure in early life has
detrimental cognitive impacts, even among
children exposed to lead levels that have
been considered low historically.'> A recent
study found that if children who have been
exposed to lead are able to promptly receive
lead remediation, the harm can be reversed.'®

VOL. 30 / NO. 2 / FALL 2020 117



Diane Whitmore Schanzenbach and Betsy Thorn

Overall, research has established a clear
link between early-life circumstances,
including modest and commonplace harms,
and both short- and long-term effects.

On a brighter note, however, there is also
evidence that policies designed to provide
resources to low-income families or improve
the health of pregnant women can have

a positive effect on children’s health and
their economic outcomes as adults. Many
of these are policies that promote better
nutrition. Together, the evidence suggests
that we need to carefully craft policies that
champion health and reduce economic
hardship for pregnant women and young

children.

The voluntary addition of
iodine, vitamin D, and B
vitamins to widely used
products from the 1920s
through the 1940s nearly
eradicated ailments such
as goiter; rickets, beriberi,
and pellagra, and folic acid
fortification in grains and
cereals has dramatically
reduced neural tube defects
in infants.

Policies Promoting Nutrition

The Dietary Guidelines for Americans
(DGA) is a leading source of nutrition
advice. Typically updated every five

years, the DGA reflects the best scientific
evidence on nutrition and is designed to
help Americans make healthy consumption
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choices.'” Historically, the DGA hasn’t
included recommendations for infants
(birth to 11 months old) and toddlers

(12 to 23 months old) because of their
unique nutritional needs, eating patterns,
and developmental stages, and so federal
nutrition assistance programs have had to
rely on recommendations from the American
Academy of Pediatrics. But starting with the
2020-25 edition, the DGA will be expanded
and begin providing comprehensive
guidance for infants and toddlers that
covers topics such as the role of beverages
(including fruit juices and sugar-sweetened
beverages), the development of salt versus
sweet taste preferences, and the impact of
food marketing on this age group.'®

Supplementation

Food fortified with vitamins and minerals is
an important source of nutrients among US
children. Though the US Food and Drug
Administration doesn’t require fortification
of any product, it maintains labeling
standards under which foods can be labeled
“enriched,” and many food manufacturers
voluntarily fortify their foods." Consumption
of fortified foods substantially reduces the
share of children who don’t get enough of a

variety of nutrients.

The voluntary addition of iodine, vitamin
D, and B vitamins to widely used products
from the 1920s through the 1940s nearly
eradicated ailments such as goiter, rickets,
beriberi, and pellagra, and folic acid
fortification in grains and cereals has
dramatically reduced neural tube defects
in infants. But many children still don’t
get enough vitamins and minerals. In this
section, we briefly review the history of
fortification and summarize the current state

of vitamin and mineral intake.



Iodine. The discovery of links between
deficiencies in vitamins and nutrients

and diseases sparked a movement in the
mid-1910s to supplement foods.*' In

1924, iodine—a micronutrient needed for
healthy thyroid functioning and fetal brain
development—was added to table salt.

Lack of sufficient iodine leads to goiter, an
enlargement of the thyroid gland that can
cause coughing and breathing difficulties.
TIodine accumulates naturally on the coasts,
and people in coastal areas consumed it
through fish and dairy products, but it was
scarce in diets in other areas of the country
where the water and soil contained little
iodine. Before the 1920s, between 26 and 70
percent of children had goiter in areas from
the Great Lakes to the Appalachians and
the Northwest.” Medical studies published
as early as 1917 documented substantially
reduced incidence of goiter among children
who received iodine supplements. A series of
reports, as well as advocacy work by health
professionals, led to voluntary iodization

of salt by producers, beginning in 1924.%
Contemporaneous studies documented
sharp declines in goiter among those who
consumed iodized salt.** A recent study
using geographical variation in baseline
iodine consumption levels along with the
introduction of iodized salt to pregnant
women’s diets finds that children exposed to
higher levels of iodine in utero showed long-
term benefits, including greater participation
in the labor force and higher income.

Today, the majority of US households use
only iodized salt.® Todine fortification of salt
remains voluntary, but manufacturers are
required to include a label on the product
that says whether the salt does or doesn’t
supply “iodide, a necessary nutrient,” and

it is not legal to charge more for iodized
table salts.?” While today the US population
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at large—if not the world population—gets
enough iodine, subsets of the population,
including pregnant women, may be at risk
for mild to moderate iodine deficiency.®
Guidelines developed by medical experts
suggest that iodine be included in all prenatal
vitamins, but a recent survey of 223 prenatal
multivitamins reported that only half of the
brands listed any iodine.*

Vitamin D. In 1900, an estimated 80 percent
of children in Boston had rickets, a disease
characterized by slow growth and skeletal
deformities such as bowed or knocked
knees.® Scientists discovered that rickets
could be prevented by exposure to sunlight
(a major source of vitamin D) or ultraviolet
radiation, or by consuming cod liver oil or
foods supplemented with vitamin D. By

the 1930s, milk was being widely fortified
with vitamin D through irradiation and by
the 1940s through the addition of vitamin

D concentrate.® Within a few years, rickets
was eradicated in the United States.?? As
with iodized salt, demand for the fortification
of milk was largely driven by medical
professionals educating their patients and the
public about the importance of vitamin D.*

There is no federal mandate for vitamin D
fortification of milk (though many states do
have such a mandate), but in the United
States today milk is almost always fortified
with it.** Although rickets is still uncommon,
many children don’t get enough vitamin D:
61 percent of US children and adolescents
have insufficient levels, and 9 percent have
deficient levels. Children who spend more
than four hours a day in front of a screen
and who rarely drink milk are at higher risk
for insufficient vitamin D intake.* Though
vitamin D is most commonly thought of as
a nutrient that strengthens bones, a recent
study showed that increased maternal

VOL. 30 / NO. 2 / FALL 2020 119



Diane Whitmore Schanzenbach and Betsy Thorn

exposure to sunlight during pregnancy
reduces the fetus’s likelihood of developing
asthma during childhood.*

B vitamins. Supplementation of bread

and flour with B vitamins represents
another success story. Illnesses caused

by deficiencies of B vitamins were also
common in the early 1900s. In particular,
beriberi, which harms the cardiovascular
system and can cause an enlarged heart

in babies, can be prevented by consuming
thiamine (also known as vitamin B1).%
Pellagra, a potentially fatal illness
characterized by skin and mouth sores and
diarrhea, was among the 10 most common
causes of nonaccidental deaths in many
southern states in the late 1920s; it can be
prevented with adequate niacin (also known
as vitamin B3) intake.®

In the 1930s, health professionals advocated
for requiring manufacturers to add thiamine
to flour, based on findings that a substantial
population, especially in the South, did not
get enough of the vitamin. US bakers and
flour producers began to voluntarily enrich
their products in the late 1930s. In 1940,
the Committee on Food and Nutrition
recommended that flour be enriched with
thiamin, niacin, riboflavin, and iron.*® By the
early 1940s, though, only 40 percent of the
nation’s flour was enriched, due in part to
differences in the cost of enrichment across
large and small mills. Thanks to economies
of scale, large mills could fortify their flour
at a low per-bag cost. Costs were higher

for smaller mills, so in the face of weak
consumer demand for enriched flour, they
delayed enriching their products so that they
could remain competitive with larger mills.
By 1950, in response to advocacy by health
professionals, most states had adopted laws
mandating enrichment of flour and bread.
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Studies show that deaths from pellagra
dropped quickly after states mandated bread
enrichment, and such deaths were eradicated
nationwide by 1960.* Today, most flour sold
is enriched with B vitamins and iron, though
properly labeled unenriched flour can still be

sold.

More recently, in 1992, the US Public Health
Service recommended that women capable of
becoming pregnant consume 400 micrograms
of folic acid (vitamin B9) daily to prevent
neural tube defects such as anencephaly

and spina bifida in their babies. Starting in
1998, the federal government required that
enriched grains include folic acid. Since then,
the number of neural tube defects at birth
has declined by approximately 30 percent

to 1,300 per year, and the prevalence of
folate deficiency in laboratory serum tests
has declined from 30 percent to less than

1 percent.*! Despite these improvements,
however, more than 20 percent of women

of childbearing age don’t have folate
concentrations at levels associated with low
risk of neural tube defects. Risk factors for
and prevalence of neural tube defects among
Hispanics are higher than among other
groups. One way to address this problem
would be to fortify corn masa flour with folic
acid, which could prevent an additional 40
cases of neural tube defects each year.**

Nutrient Deficiencies Today

Scientific guidance indicates that
discretionary fortification of foods is justified
if a substantial share of the population would
otherwise not receive an adequate amount of
a vitamin or mineral.*> Current fortification
levels are clearly improving nutrient intake,
and thanks to the fortification of commonly
consumed foods many more children

consume the estimated average requirement



(EAR) of essential vitamins and minerals.

A study of data collected on children aged
two through eight between 2003 and 2006
shows that 56 percent didn’t reach the EAR
for folate through the intrinsic nutrients in
the foods they consumed, while 11, 9, and
3 percent didn’t meet the EAR for iron,
thiamin, and niacin, respectively. Thanks to
supplementation, however, the share that
failed to consume the EAR was 0.7 percent
or lower for each of these nutrients.* The
primary foods contributing to these increases
included fortified cereals, yeast breads,
pasta, and pizza. Some nutrients also have
an established upper tolerable level (UL),
so it is possible to get too much of them.
Supplementation raises approximately 10
percent of children above the UL for folate
and niacin (although it’s worth noting that
there’s some scientific controversy over
whether the UL is set correctly for children,
since it is calculated as a weight-adjusted
extrapolation from adults).

A substantial share of children fail to

meet the EAR for vitamin D. Without
supplementation, 100 percent of children
would fall short, but the share drops to

81 percent after supplementation and 63
percent when vitamins are included. Both
milk and cereals provide substantial vitamin
D in children’s diets. Even some foods that
add sugar to children’s diets have nutritional
value. While fruit drinks are a major source
of added sugars in children’s diets, they are
also the major source of vitamin C.*

Added Sugars

A particular nutritional concern for infants
and toddlers is the extent to which they
consume added sugars, which may lead

to obesity, dental caries, and preferences
for further consumption of sweets.* For

Supporting Development through Child Nutrition

example, a recent study found that overall,
84 percent of infants and toddlers consumed
added sugars, and fully 98 percent of
toddlers did so.*” Added sugars made up
about 7 percent of daily calorie intake among
toddlers, but fewer than 2 percent of daily
calories among infants six to 11 months old.
The top sources of added sugars include
yogurt, fruit drinks, sweet bakery products
such as cakes and cookies, and sweet snacks.
Sugar-sweetened beverages (SSBs)—
including sodas as well as fruit drinks that
aren’t 100 percent juice—are also a top-10
source, making up 7.5 percent of toddlers’
daily intake of added sugar. In a welcome
piece of news, consumption of added sugars
among infants and toddlers has decreased
over the past decade.®

One reason that added sugar consumption
among infants and toddlers is concerning
is that it may contribute to habit formation,
taste preferences, and obesity. In this
respect, research has focused particularly
on consumption of SSBs. For example,
one study that followed children over time
found that infants who drank SSBs were
substantially more likely to consume SSBs
at least once per day at age six.* Cross-
sectional studies tend to find that children
who consume SSBs are more likely to be
overweight, although this correlation isn’t
uniform across studies, especially among
young children. Studies over time tend to
find that increased consumption of SSBs

at age two or three is associated with an
increased likelihood of obesity one to three
years later, especially among children who
were already overweight when the study
began.” Among younger children, non-
Hispanic black children are most likely to
consume SSBs daily, followed by Hispanics,
whites, and Asians, and children in low-
income families are substantially more likely
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to consume SSBs daily than are children in
higher-income families.™

Raising the price of SSBs by taxing

them, with the aim of reducing sales and
consumption, is one idea that has received
considerable attention as way to discourage
overconsumption.” Recent studies have
documented that taxes can reduce SSB
consumption, although such taxes fall
disproportionately on low-income families
and aren’t designed to reduce children’s
intakes specifically.*® A more targeted
approach was the recent reform in WIC,
which reduced the amount of vouchers for
juice provided to participants; this change
has been associated with reductions in juice
consumption.” Others have focused on the
potential role of food marketing, finding
among older children that even advertising
“healthy” fast food options serves to increase
children’s preferences for fast food but not
their likelihood of making healthy food

choices among the available options.>

Improved guidance from the new DGA on
consumption of added sugars and SSBs will
help both to educate parents and to highlight
areas where further research is needed. Any
policies that aim to alter sugar consumption
will have to carefully consider a multitude of
factors, including supply and demand, access,
and prices.

Breastfeeding

There is widespread consensus that
breastfeeding is the best source of nutrition
for most infants. The American Academy

of Pediatrics recommends exclusive
breastfeeding for the first six months of

life, followed by at least an additional six
months of breastfeeding combined with
complementary foods.*® Similarly, the federal
government’s Healthy People 2020 initiative

122 THE FUTURE OF CHILDREN

included goals for increased breastfeeding
initiation, breastfeeding duration, and

exclusive breastfeeding.”

However, although breastfeeding has

been found to be correlated with a range

of desirable outcomes, from fewer ear
infections during infancy to a healthy
childhood body mass index (BMI) to

higher IQ later in life, relatively few studies
are able to identify a causal relationship
between breastfeeding and those outcomes.
Since breastfeeding rates are higher

among more affluent families, some of

the positive outcomes associated with
breastfeeding may be due to other factors.
Studies comparing siblings who differ in
breastfeeding status tend to find smaller

or no impacts on longer-term outcomes.™
A landmark study conducted in the 1990s
in Belarus randomly assigned pregnant
women who intended to breastfeed their
infants into groups that received different
kinds and amounts of breastfeeding support.
The two groups varied substantially in
breastfeeding duration and in exclusive
breastfeeding. Infants in the group who
received breastfeeding support were less
likely to experience a gastrointestinal tract
infection or a rash such as eczema, but they
showed no statistically significant differences
in the rates of other problems, such as upper
respiratory infections and ear infections.*
Follow-up studies on the same group of
children found that breastfeeding wasn’t
related to childhood BMI, blood pressure,
or dental health.®® These findings suggest
that breastfeeding may have less extensive
effects on child outcomes than previously

believed.

Many of the goals for breastfeeding set out
in Healthy People 2020 have been met.
The percentage of babies who are breastfed



even if only for a short time increased from
73 percent in 2004 to 84 percent in 2016.%!
The share of babies who are exclusively
breastfed through three and six months has
generally increased each year. Over half of
children were breastfeeding at six months,
and over one-third were breastfeeding at 12
months. Today there are also more external
supports for breastfeeding. An increasing
number of babies are born at hospitals (over
one in four for babies born in 2015) that
provide recommended care in support of
breastfeeding initiation, and nearly half of US
employers offer worksite lactation support
programs. However, important disparities

in breastfeeding remain; in particular, black
infants are 16.5 percentage points less likely
than non-Hispanic white infants to have ever
been breastfed.®

Nutrition Assistance Programs

Through WIC and SNAP, the federal
government provides substantial nutritional
support to pregnant women and families
with young children. Both programs are
administered by the US Department of
Agriculture’s Food and Nutrition Service.
Several smaller programs also help young
children nutritionally, including the Child
and Adult Care Food Program, which makes
meals and snacks available to children in day
care; the Summer Food Service Program,
which provides summer meals through
community organizations and schools, some
of which may go to young children; and the
Special Milk Program, which supplies milk
to children in childcare institutions. We
couldn’t find estimates of how many young
children are served by these smaller programs,
but their combined budgets add up to less
than 4 percent of the total spending on the
agriculture department’s food and nutrition
programs.
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Overview of WIC

WIC offers its participants supplemental
foods, nutrition education (including
breastfeeding promotion and support), and
referrals to other services. Only infants in
their first year of life, children younger than
five, and pregnant or postpartum women (up
to 12 months postpartum for women who

are breastfeeding, or six months for those
who aren’t) are eligible. Further, the family’s
income must be at or below 185 percent of
the federal poverty level, and applicants must
be at nutritional risk—that is, they must have
medical conditions or dietary deficiencies that
could be improved through participation in
WIC. Total 2017 spending on WIC was $5.6
billion, which included $3.6 billion for food.®

A set of supplemental foods, called a food
package, is prescribed to participants based
on their participant category, and they can
obtain these foods at authorized retailers

by using electronic benefit transfer cards,
paper vouchers, or checks. Benefits and their
length vary by participant category, as table

1 shows. The foods included in the monthly
packages are intended to provide nutrients
generally lacking in the diets of low-income
women, infants, and children. For example,
regulations require that reduced-fat milk
purchased with WIC benefits contain
specified minimum quantities of vitamins A
and D and that breakfast cereals contain at
least a minimum quantity of iron. Participants
with qualifying conditions may receive special
formulas or foods in addition to the standard
foods. Other than for fruits and vegetables,
WIC benefits provide a specified quantity

of goods regardless of price charged by the
authorized grocery outlet. As of 2014, average
monthly per-participant food package costs to
state agencies was $42.45.%
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Table 1. WIC Program Characteristics, by Group

Infants Children Pregnant Postpartum Postpartum
(up to 12) (one to four women women, women, not
months) years old) breastfeeding breastfeeding
Certification Through first 12 months Duration of One year or Six months
length birthday (six in AL, pregnancy until
AR, KY plus six breastfeeding
LA, NE, NJ, weeks stops
OH, WV)
Value of S0-$171, $43 S50 $50-$66, $39
monthly depending on depending on
food breastfeeding intensity of
package status and age breastfeeding
Foods Formula Milk, eggs, breakfast cereal, whole-grain bread, legumes/peanut butter,
included in Infant food fruit or vegetable juice, cash-value benefit for fruits and vegetables.
standard (cereal, fruits Allowable substitutions for milk are cheese, soy-based beverages, tofu,
package and and yogurt
vegetables,
and meat

Source: Data from Special Supplemental Nutrition Program for Women, Infants and Children. 7 C.F.R. § 246 (1985).

The market value of the WIC food package is calculated from the 2015 IRl Consumer Network Panel data.

WIC'’s benefits, unlike SNAP’s, aren’t phased
out as income rises, so the poorest families
receive the same benefits as the least-poor
families who participate. Under federal rules,
immigrants are eligible for WIC, although
states have the right to limit that eligibility
(currently none does). WIC participants

also receive nutrition education as well as
referrals to other organizations that provide
childcare services, health and dental care,
and housing assistance, though little is known
about the efficacy of these aspects of the
program.

More than half (53.3 percent) of WIC
participants are children, and 23.3 percent
are infants. The remainder are women

who are either pregnant (9.1 percent),
breastfeeding (7.8 percent), or postpartum
(6.5 percent). Infants and children who
participate in WIC are more likely to belong
to racial or ethnic minorities than infants
and children in the United States as a whole.
Participation declines sharply as children
grow older.”
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Overview of SNAP

SNAP provides electronic voucher payments
that can be used at most grocery stores to
purchase food that is intended to be taken
home and prepared. SNAP is a universal
program not specifically targeted at children,
but its reach among young children is almost
as large as WIC’s. In 2018, 16.6 percent of
SNAP households included a child between
zero and three, and 10 percent of all people
receiving SNAP benefits were children in
that age range. Of the $60.6 billion spent on
SNAP benefits in 2018, $17.9 billion (29.5
percent of the total) went to families with
children three and under. Because SNAP
data don't tell us whether a participating
woman is pregnant, we can't estimate SNAP’s

reach among this group.

SNAP is designed to supplement a family’s
other resources (such as earnings or disability
benefits payments) for food purchases, and
most participants combine SNAP with other
cash resources to meet their food needs.%
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Table 2. Characteristics of Households on SNAP with Children, by Age of Children

0-3 Any<18

Share of households on SNAP overall 16.6% 41.3%
Average monthly benefit $425 $384

In deep poverty (<50% FPL) 49.0% 45.3%
No cash income 17.2% 14.9%
With any earnings 57.6% 54.0%
Single parent 57.4% 57.4%
With at least one noncitizen 19.8% 18.9%
Number in SNAP unit 3.54 3.24

Total people in household 3.89 3.58

Source: Authors’ calculations from 2018 USDA FNS Supplemental Nutrition Assistance Program (SNAP) Quality
Control Data, available at https://www.fns.usda.gov/resource/snap-quality-control-data.

Eligibility depends on a family’s income and
asset levels, and benefits are calculated as the
difference between the minimum monthly
amount necessary to feed a family of a given
size and the resources that the family has
available to purchase food. The family’s
resource availability is calculated according to
a formula that takes into account cash income
from all sources, minus certain deductions
such as childcare expenses, a portion of
housing expenses, and a portion of earnings.
SNAP benefits drop as income rises.

Legal immigrants were barred from the
program as part of the 1996 welfare reform
legislation, but the 2002 Farm Bill restored
eligibility for all legal immigrants who are
children or disabled, as well as for some
categories of adult immigrants, such as
refugees or those who have been in the
country for at least five years.

SNAP households with young children

have lower incomes and are generally more
disadvantaged than participants with older
children. Table 2 records the presence of
children in various age ranges in households,
documenting one aspect of SNAP recipient
demographics. Information for families with
children in multiple age ranges appears in

more than one column. In 2018, average
benefits for households with young children
were $425 per month, or about $14 per

day. This is about 10 percent higher than
average benefits for all SNAP households
with children, reflecting the fact that SNAP
families with young children have both larger
households and lower incomes than SNAP
families with older children. A majority of
these households receive earnings in the
same month they receive SNAP, but 17
percent of SNAP households with young
children report no cash income from any
source. More than half live in households
headed by a single parent, and nearly 20
percent of SNAP households with young
children include at least one noncitizen.

Table 3 breaks down the caseload with
young children by their income-to-poverty
levels, revealing substantial variation in the
population and large numbers of extremely
disadvantaged children. Nearly half of
SNAP households with young children live
in deep poverty. By design, these families
receive higher SNAP benefits, averaging
$531 per month—an amount that comprises
three-quarters of their total cash resources.
Twenty-six percent of those in deep poverty
also earn money in the month they receive
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Table 3. Characteristics of Households on SNAP with Children from Birth to Three, by
Household Income Relative to the Federal Poverty Threshold

Less than or

Greater than Greater than

equal to 50% 50% to 100% 100% FPL
FPL FPL
Distribution of SNAP households w/young children  47.3% 36.3% 16.1%
Average monthly benefit $531 $390 $193
Share of total resources made up by SNAP 75% 16% 6%
With any earnings 26% 84% 95%
With no cash income 35% 0% 0%
Single parent 69% 44% 50%
Total in household 3.76 4.16 3.78
Share w/children ages 0-3 among total 21.4% 12.9% 15.6%

SNAP households at this income level

Source: Authors’ calculations from 2018 USDA FNS Supplemental Nutrition Assistance Program (SNAP) Quality
Control Data, available at https://www.fns.usda.gov/resource/snap-quality-control-data.

SNAP benefits, while 35 percent have no

cash income from any source in the month.
More than one in five SNAP households in
deep poverty have a child three or younger.

Another 36 percent of SNAP households
with young children have income levels
between 51 and 100 percent of the poverty
threshold; they receive an average of $390
per month in SNAP benefits, and 84 percent
of these households have earnings. The
remaining 16.4 percent of households have
incomes above the poverty threshold. Nearly
all of these families have earnings, and their
average monthly benefits are less than $220.

Impacts of Federal Nutrition Programs

Research on SNAP and WIC shows how
important these programs are for young
children and their families, both in the short
and the long run. A primary challenge for
researchers is to disentangle the effects of
these programs from the needs they were
designed to address. Because the programs
are designed to serve people who have low
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incomes, are experiencing food insecurity,

or have other characteristics reflecting need,
studies have to be carefully designed to
separate the impact of the programs from the
underlying reasons that people are eligible
for or opt to participate in them. Drawing
from other recent reviews, we briefly
summarize the research, limiting our focus
to studies that employ a research design that
can isolate the programs’ causal impacts.*

In order to assess whether SNAP improves
nutritional intake and reduce food insecurity
among children, we must draw on estimates
for the program overall because there

are no separate studies of impacts among
families with young children. Studies have
shown that SNAP benefits increase access
to food, measured by higher food spending
and more nutrient availability. Results on
the relationship between SNAP and food
insecurity are mixed—some studies have
found that food insecurity actually rises
under SNAP, while others have found

that, as expected, it falls—due in large

part to the challenges in establishing



the program’s causal impact.®® The best
studies are those that use variation in
policies, such as differences in immigrants’
eligibility for SNAP or in expected benefit
levels compared to populations with fewer
eligibility requirements or access to more
benefits; these studies have found find that
SNAP indeed reduces food insecurity.*
Another line of research uses so-called partial
identification approaches that transparently
allow for different assumptions about who
decides to participate in each program; using
this approach, both SNAP and WIC have

been shown to reduce food insecurity.™

Most studies of WIC and nutritional intake
have focused on changes in participants’
diets associated with the change in food
packages implemented in 2009. One study
that compared child WIC participants to
income-eligible nonparticipants found
correlations between participation and intake
along a variety of measures (for example,
WIC children consume more potassium

and fewer empty calories and are more
likely to consume the foods in the WIC food
package). But these studies don’t address
how families who decide to participate in
WIC may differ from those who don't, so
they can’t disentangle correlation from
causality.”™ The 2009 revisions to the food
packages were also intended to promote
breastfeeding. Studies of WIC participants
have found increases in breastfeeding, but
breastfeeding rates have also increased in the
general population.™

Another question is how the programs affect
children’s health and wellbeing. Studies show
that expectant mothers’ access to SNAP and
WIC leads to improved birth weight.”™ This
is important because improvements in birth
weight result in improved learning outcomes
in children and even to improvements
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across a wide range of outcomes measured
in adulthood, including wages, disability,
health conditions, and human capital
accumulation.™ In particular, several studies
that use credible research designs—for
example, that compare similar families

who do and don’t receive WIC because of
variation in access—find that participation in
WIC improves birth weight and/or reduces
the incidence of low birth weight.” Some
important recent studies also find that loss of
ready access to WIC due to closures of local
clinics or stores that took part in the program
reduces expectant mothers’ participation

and in turn has a harmful impact on birth
outcomes.™ For SNAP, studies that use policy
variation in program access—due to cross-
county variation in the original introduction
of the program or to changes in immigrants’
eligibility status in the wake of welfare
reform—also find that in utero exposure to
SNAP improves health at birth.”

More recently, direct evidence has emerged
that access to SNAP and WIC in early life
improves later-life outcomes. A recent
study used the fact that originally the
program was introduced on a county-by-
county basis over a span of more than a
decade to compare outcomes of children
who lived in different counties in the same
states and therefore had different access to
SNAP from conception through age five.™
Children who received SNAP longer had
better health in adulthood, measured by
large and statistically significant reductions
in an index of characteristics associated with
metabolic syndrome, including obesity, high
blood pressure, heart disease, and diabetes.
The study also found that for women, but
not men, access to SNAP in early childhood
improved later economic self-sufficiency, a
measure that includes earnings and family
income, and had a positive effect on indicator
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variables including whether the individual
graduated from high school, is currently
employed, is currently not living in poverty,
and is not participating in Temporary Aid
for Needy Families or SNAP. For both
health and economic outcomes, the effects
were largest among children who had
access at the youngest ages and who spent
their childhoods in the most disadvantaged
counties. Another recent study estimates
what happened when immigrants lost and
eventually regained eligibility for SNAP

in the years after the 1996 welfare reform
law.”™ Among children of immigrants, access
to SNAP between conception and age five
led to improvements in health between ages
six and 16 (as reported by parents), with
suggestive evidence that children missed
fewer school days and visited the doctor
and were hospitalized less often. Similarly,

a recent study comparing siblings found
that prenatal WIC participation led to fewer
diagnoses for ADHD and other childhood
mental health conditions and reduced grade
repetition.”

There are many important questions we
don’t have adequate research to answer,

and more research would vastly improve

our understanding of the impacts of SNAP
and WIC and how to improve the designs

of these programs. It would be particularly
important to better understand the causes
and consequences of the dramatic decline

in WIC participation as children age. In
addition, although it may be likely that WIC
and SNAP have similar impacts on children’s
short- and long-term outcomes, it would
nonetheless be useful to have more direct
evidence on WIC’s impacts. Certainly, we
need much more research into how nutrition
education, including breastfeeding promotion
and support, and other aspects of WIC can
best promote healthy diets and development.

The Reach of WIC and SNAP, and Policy
Challenges

SNAP and WIC are extremely important in
boosting food access among US children,
and each program reaches a substantial
share of US children. As table 4 shows,
according to calculations from the Current
Population Survey (CPS), 24.7 percent of all
children from birth to three participate in
WIC, and 21.8 percent participate in SNAP.
About half of these children (12.8 percent)
participate in both programs simultaneously.

Table 4. Participation in WIC and SNAP, by Child’s Age

Age 0 Agel Age 2 Age 3 Age 0-3
Pooled

Panel A: Survey estimates from CPS (2015-19)
WIC 30.9% 27.8% 20.9% 19.2% 24.7%
SNAP 21.2% 21.9% 21.6% 22.4% 21.8%
Both 15.4% 14.4% 11.3% 10.4% 12.8%
Panel B: Estimates from administrative records (2015-16)
WIC 47.6% 35.1% 27.0% 24.0% 33.4%
SNAP 28.6% 31.4% 30.1% 30.0% 30.0%
Ratio WIC:SNAP 1.67 1.12 0.90 0.80 1.11

Source: Authors’ calculations from US Census Bureau Annual Social and Economic Supplement of the Current
Population Survey, USDA FNS “WIC 2016 Eligibility and Coverage Rates,” USDA FNS SNAP Quality Control data 2015-

1026, US Census Bureau American Factfinder.
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Figure 1. Distribution of WIC and SNAP Caseloads for Children Three and Under, by Income-

to-Poverty Level Ratios
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Sources: Authors’ calculations from USDA FNS “WIC 2016 Eligibility and Coverage Rates,” USDA FNS SNAP Quality Control

data 2015-2016.

A known problem with the CPS is that
respondents underreport their participation
in programs like SNAP and WIC, so actual
participation rates are likely higher. We

can calculate a more accurate measure by
using administrative records for SNAP and
WIC participation and calculating the ratio
of those to population counts. As panel B
shows, this method increases the estimated
participation of children three and under

to 30 percent for SNAP and 33 percent for
WIC. Participation in WIC declines sharply
with age—only half as many three-year-

old children participate as do infants. By
contrast, SNAP participation among three-
year-olds is 5 percent greater than among
infants. The bottom row shows the ratio in
program participation by children’s age. WIC
serves 67 percent more infants than SNAP
does, but by ages two and three, SNAP serves
more children than WIC, which raises the
question of the causes and consequences of
the drop-off in participation in WIC.

Most WIC and SNAP participants have
incomes below the poverty line, but

WIC participants are somewhat less
disadvantaged than SNAP’s because WIC'’s
income eligibility threshold is higher (see
figure 1). Nearly half of SNAP households
with children three and under have incomes
less than 50 percent of the federal poverty
level—equal to an annual income level

of less than $8,455 for a family of two in
2019. Among WIC participants, the share
living in deep poverty is 36.5 percent. Both
programs have a substantial minority with
income above the poverty line—27 percent
of WIC households and 16 percent of SNAP
households.

In 2016, 4.9 million infants and children and
3.9 million women were enrolled in WIC,
and 4.6 million children from birth to age
three were enrolled in SNAP®! Participation
in each program by children three and
under increased substantially in the 2000s:
WIC enrollment increased 29 percent,
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Figure 2. Enrollment of Children Three and Under in WIC and SNAP, by Year
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Sources: SNAP data from authors’ calculations from USDA FNS SNAP Quality Control data 2000-2018. WIC data from
Nicole Kline et al., WIC Participant and Program Characteristics 2018, US Department of Agriculture, Food and Nutrition

Service, 2020.

and SNAP enrollment more than doubled.
WIC and SNAP enrollments peaked in
2010 and 2011, respectively, at the height
of the recession. Before COVID-19, both
had decreased to levels similar to those

of the mid-2000s (see figure 2). A portion
of benefits go unused. Only 87 percent

of those enrolled in WIC claimed their
benefits in a given month in 2016, and most
households didn’t redeem those benefits for
the full food package prescribed to them; 97
percent of SNAP benefits are spent within
the month.%?

Variation in the number of participants is
driven both by the number of people who
have incomes low enough to qualify for the
programs and the participation rate among
those who are eligible. The participation
rate can be increased by factors such as
outreach and policies designed to reduce
the burden associated with applying for and
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participating in the program. Figure 3 shows
time trends in program participation rates
among those eligible for WIC and SNAP.
Participation in SNAP among the eligible
population has been increasing in recent
years, from 68 percent in 2002 to 95 percent
in 2017 (due to data limitations, SNAP
participation is calculated for all households
with children, not just households with young
children). Participation in WIC, by contrast,
has dropped off over the last eight years,
falling from a peak of 63.5 percent in 2011
to a low of 51 percent in 2017. As figure 4
shows, participation rates in WIC among
the eligible population decline sharply by
children’s age, ranging from 86 percent

of infants to 40 percent of three-year-olds
and 25 percent of four-year-olds.* Rates

of participation in WIC also vary by race
and ethnicity, from a low of 42.6 percent of
eligible non-Hispanic whites to a high of 66.7
percent of eligible Hispanics.™
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Figure 3. Participation Rate in WIC and SNAP among Those Eligible
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Sources: Data from the following reports. For SNAP: Joshua Leftin, Trends in Supplemental Nutrition Assistance Program
Participation Rates: 2001 to 2008, Mathematica Policy Research, 2010; Alma Vigil, Trends in Supplemental Nutrition
Assistance Program participation Rates: Fiscal Year 2010 to Fiscal Year 2017, Mathematica Policy Research, 2019. For WIC:
Kelsey Gray et al., National- and State-Level Estimates of Special Supplemental Nutrition Program for Women, Infants, and
Children (WIC) Eligibility and Program Reach in 2017, US Department of Agriculture, Food and Nutrition Service, 2019.

Figure 4. Participation in WIC among Eligible Children, by Age (2017)
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Given the documented importance of WIC’s and SNAP’s impacts on vulnerable
having adequate food and the high levels children. One straightforward way would
of food insecurity among young children, be to increase maximum SNAP benefits
an important question is how to improve for families with young children. This
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would yield a double dividend by reducing
poverty for families with young children and
improving those children’s life trajectories.”

For WIC, a primary concern is how to stem
the decline in participation as children age.
One hypothesis for the decline is that the
costs of signing up for benefits, in terms

of time and hassle, may discourage some
families from remaining in the program. For
example, in a sample of 10 states, 40 percent
of families with multiple participating
children must separately recertify each child,
sometimes in different months. An estimated
28 percent of low-income families with
young children have more than one child
four and under, and the added transaction
costs of multiple certification dates could

be a meaningful barrier to them. Moreover,
the WIC certification process is intensive: it
requires height and weight measurements,

a blood test, and a nutrition risk assessment
for each participant. Another hypothesis

is that families don’t value the benefits
sufficiently. The monthly value of the child’s
food package is $43, but since recipients

are restricted in the foods they can buy with
the benefits, many families likely value the
benefits at substantially lower than their
face value. Many recipients report that it’s
hard and stigmatizing to use WIC benefits
in grocery stores, which also diminishes
their value.®® Of course, the combination of
these factors—the costs of signing up and
the nature of the benefits package—likely
has more of an impact than either one alone
as families decide whether to continue to
participate in WIC. It's worth noting that
the decline in participation as children age
is nearly uniform across income levels, even
though the relative value of the food package
is likely higher among the poorest families.
This suggests that hassle factors, either at
the point of signing up or at the point of use,
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may be an important reason for the decline in
participation.”

Another factor could be the nature of the
current political and policy environment for
immigrants. In particular, news reports have
documented recent declines in participation
in SNAP and WIC among households
containing noncitizens, potentially due to
the chilling effects of proposed changes to
immigration policy.*® Barriers to access to
WIC, SNAP, or other programs that invest in
early health are likely to harm health in the
short run and both health and human capital
in the longer run, and more vulnerable
populations may be more at risk.*

Obesity among Young Children

While much of our discussion to this point
has been focused on a deficiency of food
and nutrients, obesity is also a pressing
public health concern. Children (and

adults) can experience both simultaneously.
For example, a recent study found that 10
percent of children in poverty are both obese
and food insecure.”

The overall prevalence of childhood obesity
has more than tripled since the late 1970s;
by 2016, 18.5 percent of US children were
obese. According to Centers for Disease
Control and Prevention statistics calculated
from the National Health and Nutrition
Examination Survey (NHANES), obesity
among young children (defined as two- to
five-year-olds) has increased more slowly
than it has among older children. In 2016,
13.9 percent of two- to five-year-old children
were obese, compared with 18.4 percent of
six- to 11-year-olds and 20.6 percent of 12- to
19-year-olds.”" Some evidence suggests that
obesity rates among the youngest children
are declining, in contrast to older children,
whose obesity rates have continued to rise in
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Figure 5. Obesity among WIC Participants (Ages 2—4) and Nationally Representative

Sample (Ages 2-5)
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Sources: Nationally representative sample drawn from the National Health and Nutrition Examination Survey (NHANES).
Source for NHANES data: Patricia M. Anderson et al., “Understanding Recent Trends in Childhood Obesity in the United
States,” Economics & Human Biology 34 (2019): 16-25, https://doi.org/10.1016/j.ehb.2019.02.002.

the past decade.”” Although the NHANES
data are nationally representative, they are
calculated from a relatively small sample,
which means that it’s hard to know whether
changes in obesity from year to year are
statistically meaningful.

We have more detailed information on
obesity among WIC participants, because
the height and weight of children must

be reported as part of the application and
recertification process. This yields a large
dataset, with approximately six million
observations in each biennial wave of WIC
program data. These data allow researchers
to examine obesity among racial and ethnic
groups, such as Native Americans and Pacific
Islanders, that cannot be reliably measured
in smaller nationally representative datasets.
A limitation, however, is that information

is available only for WIC participants, and
participation rates vary by children’s age, by

their race/ethnicity, and over time. Despite
these limitations, this is the best source of
data on obesity among young children.

As figure 5 shows, among the WIC sample,
measured obesity among two- to four-
year-old children increased substantially
between 1996 and 2000. Between 2000 and
2010, the rate edged up slightly, but then
we see a statistically significant decline for
the period from 2014 to 2018 (compared

to 2010). The decline has been significant
for all children, but sharper among boys.”
Figure 5 also includes obesity rates for a
nationally representative but small sample
of two- to five-year-old children from
NHANES data. These data show lower
estimated obesity rates, which is to be
expected since WIC participants come from
lower-income families among whom obesity
rates are higher.”* In addition, the nationally
representative data show a large spike in
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2016, while the WIC data continue to show
a decline. Though the NHANES spike may
be concerning, we need more data; due to its
small sample size and considerable sampling
variability, the change from 2016 to 2018 is
not statistically significant. Blacks, whites
and Asians have had similar rates of obesity
since 2004, and for all three groups those
rates were somewhat lower in 2016 than in
2004. Hispanics have also seen a decline

in obesity rates between 2010 and 2016,
though the level of obesity among Hispanics
is substantially higher than among blacks and
whites in the WIC data.

We can’t be certain whether the drop

in obesity in the WIC data stems from
sample changes or from a true underlying
improvement because at the same that
obesity among WIC participants has fallen,
the rate of participation in WIC has also
declined. However, a recent study compared
state-level changes in participation rates to
state-level changes in obesity among WIC
participants and found that changing caseload
participation wasn’t closely correlated with
the observed drop in obesity rates. This
suggests that the decline we see likely reflects
a true shift in obesity’s prevalence, at least
among the low-income population.”

In 2009, the WIC food package was
revised, reducing the amounts of some
items—notably fruit juices and also milk
and cheese—and introducing fruits and
vegetables, whole-grain foods, and low-

fat milk. The revised food packages were
also intended to promote breastfeeding

by providing more supplemental foods to
breastfeeding mothers. Comparing purchases
before and after the food package revisions,
recent studies have found that after the
revisions, WIC households purchased more
whole grains and that WIC participant
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children had a higher Healthy Eating
Index-2010 score and consumed fruits

and vegetables more frequently.”® Notably,
WIC households also purchased less fruit
juice. Before the change, WIC vouchers
accounted for two-thirds of the total juice
purchases in these households. Afterwards,
juice purchases declined but by less than
the decline in WIC vouchers, implying that
families increased their purchases of juice
(and other sweetened fruit drinks) using
other resources.”” Though the timing of
the food package change lines up with the
decrease in obesity in this population, we
can'’t yet determine whether the relationship
is causal due to challenges in isolating the
effects of WIC participation from other

factors.
Conclusions

Research has clearly documented the

vital importance of nutrition in early life.
Resources available to children during

this critical period influence health and
developmental outcomes throughout later
childhood and into adulthood. As a result, it’s
particularly important that young children
have adequate nutrition and resources, and,
to the extent possible, be insulated from
negative shocks such as economic recessions
that could cause permanent harm to their
health and other measures of wellbeing.

Dietary fortification of certain foods helps
improve nutrient intake among young
children overall and reduces the number of
children who don’t get enough of a number
of vitamins and minerals needed for healthy
development. The addition of folic acid to
enriched grains beginning in 1998 means that
more women of childbearing age are getting
an adequate amount of this vitamin, which

in turn has dramatically reduced neural tube



defects among newborns. Still, a sizeable
share of Hispanic women don’t get enough
folic acid in their diets, and adding folic acid
to more corn masa flour products would help
address this shortfall and further reduce
neural tube defects among Hispanics.

Given the importance of adequate

nutrition in early life for later outcomes, it’s
particularly important to ensure that children
from low-income families have access to
the foods they need to grow and thrive.
SNAP and WIC provide essential additional
resources that allow families to purchase
food for almost a third of young children.
Research demonstrates that each of these
programs has important positive impacts on
children’s nutrition, health, and wellbeing.

Many issues require urgent attention from
researchers and policy makers. One set

of issues surrounds participation in and
adequacy of food support programs. We
know little about what an optimal level of
food support would be, but the fact that
studies show sizeable returns to such support
suggests that benefit levels are too low. In
addition, participation in WIC dramatically
declines as children age, but we don’t know
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much about the causes and consequences

of this decline and what types of reforms
would improve participation and children’s
outcomes. Given high rates of food insecurity
and the documented importance of early

life nutrition, we should explore reforms

to enhance SNAP’s and WIC’s impact on
young children. Furthermore, fully two-
thirds of food insecure families (overall,

not limited to those with children aged

zero to three) have annual incomes greater
than the federal poverty threshold. These
families are generally ineligible for SNAP
and WIC. Because it’s important to shield
young children from nutrition deprivation, it’s
worth investigating whether we're adequately
protecting young children in families with
incomes above the poverty line.

The scientific evidence is strong enough

to conclude that resources available from
conception through age three are an
important investment in the future health
and wellbeing of America’s children. We
need to protect all children, especially

the most vulnerable, from food insecurity,
inadequate nutritional intake, and negative

shocks such as recessions.

VOL. 30 / NO. 2 / FALL 2020 135



Diane Whitmore Schanzenbach and Betsy Thorn

Endnotes

1.

10.

11.

12.

13.

14.

15.

136

Alisha Coleman-Jensen et al., Household Food Security in the United States in 2018 (Washington, DC: US
Department of Agriculture, Economic Research Service, 2019), https://www.ers.usda.gov/publications/
pub-details/?pubid=94848.

. Douglas Almond, Janet Currie, and Valentina Duque, “Childhood Circumstances and Adult Outcomes:

Act IL” Journal of Economic Literature 56 (2018): 1360-1446, https://doi.org/10.1257/jel. 20171164; Hilary
W. Hoynes and Diane Whitmore Schanzenbach, Safety Net Investments in Children (Washington, DC:
Brookings Papers on Economic Activity, 2018).

. Almond, Currie, and Duque, “Childhood Circumstances.”

. Douglas Almond and Janet Currie, “Killing Me Softly: The Fetal Origins Hypothesis,” Journal of

Economic Perspectives 25, no. 3 (2011): 153-72, https://doi.org/10.1257/jep.25.3.153.

. Almond, Currie, and Duque, “Childhood Circumstances.”

. David S. Ludwig, Heather L. Rouse, and Janet Currie, “Pregnancy Weight Gain and Childhood Body

Weight: A Within-Family Comparison,” PLoS Medicine 10 (2013): e1001521, https://doi.org/10.1371/
journal.pmed.1001521.

. Douglas Almond and Bhashkar Mazumder, “Health Capital and the Prenatal Environment: The Effect of

Ramadan Observance during Pregnancy,” American Economic Journal: Applied Economics 3, no. 4 (2011):
56-85, https://doi.org/10.1257/app.3.4.56; Douglas Almond, Bhashkar Mazumder, and Reyn Van Ewijk,
“In Utero Ramadan Exposure and Children’s Academic Performance,” Economic Journal 125 (2015):
1501-33, https://doi.org/10.1111/ecoj.12168.

. Janet Currie and Maya Rossin-Slater, “Weathering the Storm: Hurricanes and Birth Outcomes,” Journal of

Health Economics 32 (2013): 487-503, https://doi.org/10.1016/j.jhealeco.2013.01.004.

. Janet Currie and Hannes Schwandt, “Within-Mother Analysis of Seasonal Patterns in Health at Birth,”

Proceedings of the National Academy of Sciences 110 (2013): 12265-70, https://doi.org/10.1073/
pnas.1307582110.

Hannes Schwandt, “The Lasting Legacy of Seasonal Influenza: In-Utero Exposure and Labor Market
Outcomes,” discussion paper, IZA Institute of Labor Economics, Bonn, Germany, February 2017, http://
ftp.iza.org/dp10589.pdf.

David Simon, “Does Early Life Exposure to Cigarette Smoke Permanently Harm Childhood Welfare?
Evidence from Cigarette Tax Hikes,” American Economic Journal: Applied Economics 8, no. 4 (2016):
128-59, https://doi.org/10.1257/app.20150476.

Alan Barreca and Marianne Page, “A Pint for a Pound? Minimum Drinking Age Laws and Birth
Outcomes,” Health Economics 24 (2015): 400-18, https://doi.org/10.1002/hec.3026.

Adam Isen, Maya Rossin-Slater, and W. Reed Walker, “Every Breath You Take—Every Dollar You'll Make:
The Long-Term Consequences of the Clean Air Act of 1970,” Journal of Political Economy 125 (2017):
§48-902, https://doi.org/10.1086/691465.

Hilary Hoynes, Douglas Miller, and David Simon. “Income, the Earned Income Tax Credit, and Infant
Health,” American Economic Journal: Economic Policy 7, no. 1 (2015): 172211, https://doi.org/10.1257/
pol.20120179.

American Academy of Pediatrics Committee on Environmental Health, “Lead Exposure in Children:
Prevention, Detection, And Management,” Pediatrics 116 (2005): 1036-46, https://doi.org/10.1542/
peds.2005-1947; Anna Aizer et al., “Do Low Levels of Blood Lead Reduce Children’s Future Test Scores?”
American Economic Journal: Applied Economics 10, no. 1 (2018): 307—41, https://doi.org/10.1257/
app.20160404.

THE FUTURE OF CHILDREN



16.

17.

18.

19.

21.
22.

23.

24.

25.

26.
27.

28.

29.
30.

31.

32.

33.
34.

Supporting Development through Child Nutrition

Stephen B. Billings and Kevin T. Schnepel, “Life after Lead: Effects of Early Interventions for Children
Exposed to Lead,” American Economic Journal: Applied Economics 10, no. 3 (2018): 315-44, https://doi.
org/10.1257/app.20160056.

“Questions and Answers,” Office of Disease Prevention and Health Promotion, last updated January
15, 2020, https://health.gov/our-work/food-nutrition/2015-2020-dietary-guidelines/questions-
answers#guidelines-g5.

Colette I. Rihane, “Developing National Dietary Guidance for the Birth to 24 Months Age Group,” blog
post, US Department of Agriculture, February 21, 2017, https://www.usda.gov/media/blog/2014/05/06/
developing-national-dietary-guidance-birth-24-months-age-group; Daniel ]. Raitenet et al., “Executive
Summary: Evaluating the Evidence Base to Support the Inclusion of Infants and Children from Birth to
24 Mo of Age in the Dietary Guidelines for Americans— The B-24 Project,” American Journal of Clinical
Nutrition 99 (2014): 663S-918S, https://doi.org/10.3945/ajcn.113.072140.

Louise A. Berner et al., “Fortified Foods Are Major Contributors to Nutrient Intakes in Diets of US
Children and Adolescents,” Journal of the Academy of Nutrition and Dietetics 114 (2014): 1009-22,
https://doi.org/10.1016/j.jand.2013.10.012; Institute of Medicine, Dietary Reference Intakes: Guiding
Principles for Nutrition Labeling and Fortification (Washington, DC: National Academies Press 2003),
https://doi.org/l().17226/10872.

Institute of Medicine, Dietary Reference Intakes.

Angela M. Leung, Lewis E. Braverman, and Elizabeth N. Pearce, “History of US Iodine Fortification and
Supplementation,” Nutrients 4 (2012): 1740-46, https://doi.org/10.3390/nu4111740.

Howard Markel, ““When It Rains It Pours’: Endemic Goiter, Iodized Salt, and David Murray Cowie, MD,”
American Journal of Public Health 77, no. 2 (1987): 219-29, https://doi.org/10.2105/AJPH.77.2.219.

Ibid.

Achyuta Adhvaryu et al., “When It Rains It Pours: The Long-Run Economic Impacts of Salt Iodization
in the United States,” Review of Economics and Statistics 102 (2020): 395-407, https://doi.org/10.1162/
rest_a_00822.

Leung, Braverman, and Pearce, “History of US Iodine.”

David Bishai and Ritu Nalubola, “The History of Food Fortification in the United States: Its Relevance for
Current Fortification Efforts in Developing Countries,” Economic Development and Cultural Change 51
(2002): 37-53, https://doi.org/10.1086/345361.

Kathleen L. Caldwell et al., “Iodine Status of the US Population, National Health and Nutrition
Examination Survey, 2005-2006 and 2007-2008,” Thy'raid 21 (2011): 419-27, https://doi.org/ 10.1089/
thy.2010.0077.

Leung, Braverman, and Pearce, “History of US Iodine.”

Michael F. Holick, “Sunlight and Vitamin D for Bone Health and Prevention of Autoimmune Diseases,
Cancers, and Cardiovascular Disease,” American Journal of Clinical Nutrition 80 (2004): 1678S-88S,
https://doi.org/lo.1093/ajcn/80.6.16785.

Institute of Medicine, Dietary Reference Intakes.

Michael F. Holick, “The Vitamin D Deficiency Pandemic: A Forgotten Hormone Important for Health,”
Public Health Reviews 32 (2010): 267-83, https://doi.org/10.1007/BF03391602.

Bishai, and Nalubola, “History of Food Fortification.”

Suvi T. Itkonen, Maijaliisa Erkkola, and Christel J. E. Lamberg-Allardt, “Vitamin D Fortification of
Fluid Milk Products and Their Contribution to Vitamin D Intake and Vitamin D Status in Observational
Studies—A Review,” Nutrients 10 (2018): 1054, https://doi.org/10.3390/nul0081054.

VOL. 30 / NO. 2 / FALL 2020 137



Diane Whitmore Schanzenbach and Betsy Thorn

35.

36.

38.

39.
41.

42,
43.
44.
45.

46.

47.

48.
49.

50.

51.
52.

53.

54.

138

Juhi Kumar et al., “Prevalence and Associations of 25-Hydroxyvitamin D Deficiency in US Children:
NHANES 2001-2004,” Pediatrics 124 (2009): e362-70, https://doi.org/10.1542/peds.2009-0051.

Nils Wernerfelt, David JG Slusky, and Richard Zeckhauser, “Second Trimester Sunlight and Asthma:
Evidence from Two Independent Studies,” American Journal of Health Economics 3, (2017): 227-53,
https://doi.org/10.1162/AJHE_a_00073.

. Bishai and Nalubola, “History of Food Fortification.”

Youngmee K. Park et al., “Effectiveness of Food Fortification in the United States: The Case of Pellagra,”
American Journal of Public Health 90 (2000): 727-38, https://doi.org/10.2105/ajph.90.5.727.

Institute of Medicine, Dietary Reference Intakes.

Jennifer Williams et al., “Updated Estimates of Neural Tube Defects Prevented by Mandatory Folic Acid
Fortification—United States, 1995-2011,” Morbidity and Mortality Weekly Report 64, no. 1 (2015): 1-5.

Ibid.
Institute of Medicine, Dietary Reference Intakes.
Berner et al., “Fortified Foods Are Major Contributors.”

Jill Reedy and Susan M. Krebs-Smith, “Dietary Sources of Energy, Solid Fats, and Added Sugars among
Children and Adolescents in the United States,” Journal of the American Dietetic Association 110 (2010):
1477-84, https://doi.org/10.1016/j.jada.2010.07.010.

ebecca J. Scharf and Mark D. DeBoer, “Sugar-Sweetened Beverages and Children’s Health,” Annual
Review of Public Health 37 (2016): 273-93, https://doi.org/10.1146/annurev-publhealth-032315-021528.

Kirsten A. Herrick et al., “Added Sugars Intake among US Infants and Toddlers,” Journal of the Academy
of Nutrition and Dietetics 120 (2020): 23-32, https://doi.org/10.1016/j.jand.2019.09.007.

Ibid.

Sohyun Park et al., “The Association of Sugar-Sweetened Beverage Intake during Infancy with Sugar-
Sweetened Beverage Intake at 6 Years of Age,” Pediatrics 134 (2014): S56-S62, https://doi.org/10.1542/
peds.2014-0646].

Mark D. DeBoer, Rebecca J. Scharf, and Ryan T. Demmer, “Sugar-Sweetened Beverages and Weight
Gain in 2- to 5-Year-Old Children,” Pediatrics 132 (2013): 413-20, https://doi.org/10.1542/peds.2013-
0570; Jean A. Welsh et al., “Overweight among Low-Income Preschool Children Associated with the
Consumption of Sweet Drinks: Missouri, 1999-2002,” Pediatrics 115 (2005): 2239, https://doi.
org/10.1542/peds.2004-1148.

Scharf and DeBoer, “Sugar-Sweetened Beverages.”

Hunt Allcott, Benjamin B. Lockwood, and Dmitry Taubinsky, “Should We Tax Sugar-Sweetened
Beverages? An Overview of Theory and Evidence,” Journal of Economic Perspectives 33, no. 3
(2019): 20227, https:doi.org/10.1257/jep.33.3.202; John Cawley et al., “The Economics of Taxes

on Sugar-Sweetened Beverages: A Review of the Effects on Prices, Sales, Cross-Border Shopping,
and Consumption,” Annual Review of Nutrition 39 (2019): 317-38, https://doi.org/10.1146/annurev-
nutr-082018-124603.

Matthew M. Lee et al., “Sugar-Sweetened Beverage Consumption 3 Years after the Berkeley, California,
Sugar-Sweetened Beverage Tax,” American Journal of Public Health 109 (2019): 637-39, https://doi.
org/10.2105/AJPH.2019.304971; Leslie McGranahan and Diane Whitmore Schanzenbach, “Who Would
Be Affected by Soda Taxes?,” Chicago Fed Letter 284, March 2011, 1-4.

Tatiana Andreyeva et al., “Effects of Reduced Juice Allowances in Food Packages for the Women, Infants,
and Children Program,” Pediatrics 131 (2013): 919-27, https://doi.org/10.1542/peds.2012-3471.

THE FUTURE OF CHILDREN



55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Supporting Development through Child Nutrition

Emma J. Boyland, Melissa Kavanagh-Safran, and Jason C. G. Halford, “Exposure to ‘Healthy’ Fast Food
Meal Bundles in Television Advertisements Promotes Liking for Fast Food but not Healthier Choices in
Children,” British Journal of Nutrition 113 (2015): 1012-18, https://doi.org/10.1017/S0007114515000082.

“Infant Food and Feeding,” American Academy of Pediatrics, accessed March 26, 2020, https://www.aap.
org/en-us/advocacy-and-policy/aap-health-initiatives/HALF-Implementation-Guide/Age-Specific-Content/
Pages/Infant-Food-and-Feeding.aspx.

“Maternal, Infant, and Child Heath,” US Office of Disease Prevention and Health Promotion, Healthy
People 2020, last updated March 13, 2020, https://www.healthypeople.gov/2020/topics-objectives/topic/
maternal-infant-and-child-health/objectives.

Cynthia G. Colen and David M. Ramey, “Is Breast Truly Best? Estimating the Effects of Breastfeeding on
Long-Term Child Health and Wellbeing in the United States Using Sibling Comparisons,” Social Science
& Medicine 109 (2014): 55-65; Eirik Evenhouse and Siobhan Reilly, “Improved Estimates of the Benefits
of Breastfeeding Using Sibling Comparisons to Reduce Selection Bias,” Health Services Research 40
(2005): 1781-1802.

Michael S. Kramer et al., “Promotion of Breastfeeding Intervention Trial (PROBIT): A Randomized Trial
in the Republic of Belarus,” JAMA 285 (2001): 413-20.

Patricia J. Martens, “What do Kramer’s Baby-Friendly Hospital Initiative PROBIT Studies Tell Us? A
Review of a Decade of Research,” Journal of Human Lactation 28 (2012): 335-42.

Breastfeeding Report Card United States 2018, US Centers for Disease Control and Prevention, https://
www.cde.gov/breastfeeding/pdf/2018breastfeedingreportcard.pdf.

Jennifer L. Beauregard et al., “Racial Disparities in Breastfeeding Initiation and Duration Among
U.S. Infants Born in 2015,” Morbidity and Mortality Weekly Report 68 (2019): 745-48. https:/doi.
org/10.15585/mmwr.mm6834a3.

“WIC Program: Nutrition Service and Administrative Costs,” US Department of Agriculture- Food
and Nutrition Service, February 14, 2020, https://fns-prod.azureedge. net/sites/default/files/resource-
files/23WICAdm%24-2.pdf; WIC Program: Food Cost,” US Department of Agriculture, Food and
Nutrition Service, February 14, 2020, https://fns-prod.azureedge.net/sites/default/files/resource-
files/24wicfood %24-2.pdf.

Betsy Thorn et al., WIC Participant and Program Characteristics 2016 (Alexandria, VA: US Department
of Agriculture, Food and Nutrition Service, 2018), https:/fns-prod.azureedge net/sites/default/files/ops/
WICPCQOIG.pdf'.

Nicole Kline et al., “WIC Participant and Program Characteristics 2018,” unpublished manuscript, US
Department of Agriculture, Food and Nutrition Service, 2020.

Hilary W. Hoynes, Leslie McGranahan, and Diane W. Schanzenbach. “SNAP and Food Consumption,” in
SNAP Matters: How Food Stamps Affect Health and Well Being, ed. Judith Bartfeld et al. (Palo Alto, CA:
Stanford University Press, 2015), 107-33.

Hilary Hoynes and Diane Whitmore Schanzenbach, “US Food and Nutrition Programs,” in Economics of
Means-Tested Transfer Programs in the United States, vol. 1, ed. Robert A. Moffitt (Chicago: University of
Chicago Press, 2015), 219-301; Hoynes and Schanzenbach, “Safety Net Investments.”

Christian Gregory, Matthew P. Rabbitt, and David C. Ribar, “The Supplemental Nutrition Assistance
Program and Food Insecurity,” in SNAP Matters, 74-106.

George J. Borjas, “Food Insecurity and Public Assistance,” Journal of Public Economics 88 (2004):
1421-43, https://doi.org/10.1016/S0047-2727(02)00188-3; Lucie Schmidt, Lara Shore-Sheppard, and Tara
Watson, “The Effect of Safety-Net Programs on Food Insecurity,” Journal of Human Resources 51 (2016):
589-614, https://doi.org/10.3368/jhr.51.3.1013—598731.

VOL. 30 / NO. 2 / FALL 2020 139



Diane Whitmore Schanzenbach and Betsy Thorn

70.

71.

72.

73.

74.

75.

77.

80.

81.

Craig Gundersen, Brent Kreider, and John V. Pepper, “Partial Identification Methods for Evaluating
Food Assistance Programs: A Case Study of the Causal Impact of SNAP on Food Insecurity,” American
Journal of Agricultural Economics 99 (2017): 875-93, https://doi.org/10.1093/ajae/aax026; Brent Kreider,
John V. Pepper, and Manan Roy, “Identifying the Effects of WIC on Food Insecurity among Infants and
Children,” Southern Economic Journal 82 (2016): 1106-22, https://doi.org/10.1002/s0ej.12078.

Elizabeth Condon et al., Diet Quality of American Young Children by WIC Participation Status: Data
from the National Health and Nutrition Examination Survey, 2005-2008—Summary, US Department of
Agriculture, Food and Nutrition Service, March 2015, https:/fns-prod.azureedge.net/sites/default/files/
ops/NHANES-WIC05-08-Summary.pdf.

Mary Ann Chiasson et al., “Changing WIC Changes What Children Eat,” Obesity 21 (2013): 1423-29;
Shannon E. Whaley et al., “Impact of Policy Changes on Infant Feeding Decisions among Low-Income
Women Participating in the Special Supplemental Nutrition Program for Women, Infants, and Children,”
American Journal of Public Health 102 (2012): 2269-73.

Silvie Colman et al., Effects of the Special Supplemental Nutrition Program for Women, Infants and
Children (WIC): A Review of Recent Research (Alexandria, VA: US Department of Agriculture, Food and
Nutrition Service, Office of Research and Analysis, January 2012); Hoynes and Schanzenbach, “US Food
and Nutrition Programs.”

David Figlio et al., “The Effects of Poor Neonatal Health on Children’s Cognitive Development,”
American Economic Review 104 (2014): 3921-55, https://doi.org/10.1257/aer.104.12.3921; Almond,
Currie, and Duque, “Childhood Circumstances.”

Marianne P. Bitler and Janet Currie, “Does WIC Work? The Effects of WIC on Pregnancy and Birth
Outcomes,” Journal of Policy Analysis and Management 24 (2005): 73-91, https://doi.org/10.1002/
pam.20070; David Figlio, Sarah Hamersma, and Jeffrey Roth, “Does Prenatal WIC Participation Improve
Birth Outcomes? New Evidence from Florida,” Journal of Public Economics 93 (2009): 235-45, https://
doi.org/10.1016/j.jpubeco.2008.08.003; Hilary Hoynes, Marianne Page, and Ann Huff Stevens, “Can
Targeted Transfers Improve Birth Outcomes? Evidence from the Introduction of the WIC Program,”
Journal of Public Economics 95 (2011): 813-27, https://doi.org/10.1016/j.jpubeco.2010.12.006; Maya
Rossin-Slater, “WIC in Your Neighborhood: New Evidence on the Impacts of Geographic Access to
Clinics,” Journal of Public Economics 102 (2013): 51-69, https://doi.org/10.1016/j.jpubeco.2013.03.009;
Janet Currie and Ishita Rajani, “Within-Mother Estimates of the Effects of WIC on Birth Outcomes in
New York City,” Economic Inquiry 53 (2015): 1691-1701, https://doi.org/10.1111/ecin.12219.

. Rossin-Slater, “WIC in Your Neighborhood”; Katherine Meckel, “Is the Cure Worse Than the Disease?

Unintended Effects of Payment Reform in a Quantity-Based Transfer Program,” American Economic
Review 110 (2020): 1821-65, https://10.1257/aer.20160164.

Douglas Almond, Hilary W. Hoynes, and Diane Whitmore Schanzenbach, “Inside the War on Poverty:
The Impact of Food Stamps on Birth Outcomes,” Review of Economics and Statistics 93 (2011): 387403,
https://doi.org/10.1162/REST_a_00089; Chloe N. East, “The Effect of Food Stamps on Children’s Health:
Evidence from Immigrants’ Changing Eligibility,” Journal of Human Resources 55 (2020): 387-427,
https://doi.org/10.3368/jhr.55.3.0916-8197r2.

. Hilary Hoynes, Diane Whitmore Schanzenbach, and Douglas Almond, “Long-Run Impacts of Childhood

Access to the Safety Net,” American Economic Review 106 (2016): 903-34, https://doi.org/10.1257/  79.
East, “Effect of Food Stamps.”

Anna Chorniy, Janet Currie, and Lyudmyla Sonchak, “Does Prenatal WIC Participation Improve Child
Outcomes?,” American Journal of Health Economics 6 (2019), https://doi.org/10.1086/707832.

Thorn et al., Participant and Program Characteristics.

140 THE FUTURE OF CHILDREN



82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.
95.
96.

97.

Supporting Development through Child Nutrition

Ibid.; “Policy Basics: The Supplemental Nutrition Assistance Program (SNAP),” Center on Budget and
Policy Priorities, updated June 25, 2019, https://Awvww.cbpp.org/research/food-assistance/policy-basics-the-
supplemental—nutrition—assistance—program—snap.

Carole Trippe et al., National and State-Level Estimates of WIC Eligibility and WIC Program Reach in
2016 (Alexandria, VA: US Department of Agriculture, Food and Nutrition Service, 2019).

Trippe et al., National and State-Level Estimates.

86 Hilary Hoynes and Diane Whitmore Schanzenbach, “Policies to Strengthen Our Nation’s Supplemental
Nutrition Assistance Program,” Washington Center for Equitable Growth, February 18, 2020, https://
equitablegrowth.org/policies-to-strengthen-our-nations-supplemental-nutrition-assistance-program.

New York State WIC Program, NY WIC Retention Promotion Study: Keep, Reconnect, Thrive (Albany,
NY: New York State Department of Health, 2016), https://wicworks.fns.usda.gov/wicworks/Sharing
Center/spg/NY2010summary.pdf; Denise Huynh, Women, Infants, and Children (WIC): Awareness,
Experience, and Access (St. Paul, MN: Wilder Research, 2013), https://www.wilder.org/sites/default/
files/imports/MDH_WIC_Study_Summ_5-13.pdf; Karissa Horton, Amanda Hovis, and Jennifer Loyo,
“Arizona Department of Health Services—WIC Attitudes, Barriers, and Beliefs Study: Final report,”
Limetree Research, October 28, 2013, https://azdhs.gov/documents/prevention/azwic/arizona-wic-
program-attitudes-barriers-and-beliefs-study-limetree-2013.pdf.

Shannon E. Whaley et al., “Predictors of WIC Participation through 2 Years of Age,” Journal of Nutrition
Education and Behavior 52 (2020): P672-P79, https://doi.org/10.1016/j.jneb.2019.12.015.

Helena Bottemiller Evich, “Immigrants, Fearing Trump Crackdown, Drop Out of Nutrition Programs,”
Politico, September 3, 2018, https://www.politico.com/story/2018/09/03/immigrants-nutrition-food-trump-
crackdown-806292.

Wendy Parmet, “The Health Impact of the Proposed Public Charge Rules,” blog post, Health Affairs,
September 27, 2018, https:// www.healthaffairs.org/do/10.1377/hblog20180927.100295/full/.

Melissa Kearney et al., “A Dozen Facts about America’s Struggling Lower-Middle Class,” Brookings
Institution, Washington, DC, 2013, https://www.hamiltonproject.org/papers/a_dozen_facts_about_
americas_struggling lower-middle_class.

“Childhood Obesity Facts,” Centers for Disease Control and Prevention, last reviewed June 24, 2019,
https:/Avww.cdc.gov/obesity/data/childhood.html.

Patricia M. Anderson, Kristin F. Butcher, and Diane Whitmore Schanzenbach, “Understanding Recent
Trends in Childhood Obesity in the United States,” Economics & Human Biology 34 (2019): 16-25,
https://doi.org/10.1016/j.ehb.2019.02.002.

Liping Pan et al., “Changes in Obesity among US Children aged 2 through 4 Years Enrolled in WIC
during 2010-2016,” JAMA 321 (2019): 236466, https://doi.org/10.1001/jama.2019.5051.

Anderson, Butcher, and Schanzenbach, “Understanding Recent Trends.”
Ibid.
Chiasson et al., “Changing WIC”; Miyoung Oh, Helen H. Jensen, and Ilya Rahkovsky, “Did Revisions to

the WIC Program Affect Household Expenditures on Whole Grains?” Applied Economic Perspectives
and Policy (2016): 578-98, https://doi.org/10.1093/aepp/ppw020; June M. Tester, Cindy W. Leung, and
Patricia B. Crawford, “Revised WIC Food Package and Children’s Diet Quality,” Pediatrics 137 (2016):
€20153557, https://doi.org/10.1542/peds.2015-3557.

Andreyeva et al., “Reduced Juice Allowances.”

VOL. 30 / NO. 2 / FALL 2020 141



