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Summary 
Children from low-income families are more likely than other children to have serious health 

problems. And, as Anne Case and Christina Paxson show, childhood health problems can pre- 
vent poor children from achieving economic success as adults. 

Income-related disparities in childhood health are evident at birth or even before, and the dis- 

parities grow more pronounced as children grow older. Not only do poor children have more 
severe health problems than wealthier children, but they fare less well than wealthier children 
who have the same problems. They also receive less and lower-quality medical care for their 

problems. And poor families may be less well equipped to manage their children's health prob- 
lems, which could worsen their effects. 

The available U.S. data sets do not allow researchers to track individuals' health and economic 

well-being from birth into adulthood, but three British data sets are producing growing evi- 
dence that health in childhood is a determinant of educational attainment, which in turn affects 
adults' employment opportunities and wages. Children in poor health are also more likely to 
have poor health as adults, and their health as adults adversely affects their economic status. 

Case and Paxson note that eliminating income-related disparities in health problems in child- 
hood would do little to reduce earnings disparities between richer and poorer adults. However, 

they emphasize that, for children in poor health, improvement in physical condition in child- 
hood would lead to substantial improvement in economic circumstances. 

The authors cite several areas, including expanded prenatal care, maternal smoking cessation 

programs, and nutrition programs, as deserving particular attention. They contend that in- 
creased access to health care is not sufficient to improve children's health. The next wave of 

policies should focus on improving the quality of health care and strengthening the ability of 

parents to manage their children's health problems. 
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~D ~o health problems in child- 
hood make it harder to 
achieve economic success in 
adulthood? The question is 

important for all children, 
but it is especially so for children from low- 
income families because they are more likely 
than other children to have health problems. 
An income-related gap in health is evident as 
soon as children are born, and it widens as 

they grow older. Although not all physical 
and mental health conditions are more com- 
mon among low-income children, many of 
the most serious conditions are. Moreover, 
the health problems of lower-income chil- 
dren appear to be more poorly managed. The 
"double disadvantage" of low income and 

poor health may combine to prevent poor 
children from achieving economic success as 

they become adults. 

Poor childhood health could limit economic 
success later in life for several reasons. One 

may be that children with health problems 
tend to be less well educated than other chil- 
dren: they may have greater difficulty learn- 

ing and may leave school when they are 

younger. Another reason may be that less 

healthy children become less healthy adults. 
Adults in poor health may find it more diffi- 
cult to hold down good jobs or to work as 

many hours as their healthy peers. Because 

poor health in childhood may affect eco- 
nomic success in adulthood in a variety of 

ways, we will discuss evidence on a range of 
adult outcomes, including schooling, health, 
and labor market success. The general thrust 
of the evidence is that health in childhood 
has long-term consequences for economic 
success. 

Improving the health of children is a policy 
goal worth pursuing whether or not child- 
hood health is related to adult economic suc- 

cess. But the research finding that children's 
health affects their standard of living as 
adults suggests the particular importance of 

policies and programs that improve the 
health of all children, and especially lower- 
income children. The challenge is to find 

programs and policies that work effectively 
against the causes of poor childhood health. 
Low income can lead to poor health in a vari- 

ety of ways, including adverse prenatal condi- 

tions, poor nutrition, and poor management 
of health problems. Not all childhood health 
conditions are preventable or treatable. Not 
all have known causes. Given the many fac- 
tors that influence children's health, it is un- 

likely that any single program or policy will 

dramatically affect either child health or 
adult success. That said, some policies and 

programs hold more promise than others. We 
discuss these in the final section. 

The Relationship between 
Economic Status and Health 
in Childhood 
Numerous studies have analyzed the relation- 

ship between income and children's health. 

They have examined a variety of health meas- 

ures, ranging from health status broadly de- 
fined to very specific health conditions experi- 
enced by children of different ages. A general 
conclusion is that lower-income children are 
more likely to be in poor health than are chil- 
dren from higher income groups. 

Economic Status and Global 
Health Status 
The National Health Interview Survey 
(NHIS), a nationally representative annual 

survey of U.S. families, asks respondents (or, 
for children, their adult caregivers) whether 

they are in excellent, very good, good, fair, or 

poor health. The resulting summary measure 
of health, called global health status, al- 

though crude, is highly correlated with spe- 
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Figure 1. Global Health Status and Family Income, by Age 
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cific types of illnesses and health conditions 
in childhood. Adults who report poorer 
global health status are more likely than oth- 
ers to become ill and to die sooner rather 
than later.1 Using the NHIS surveys con- 
ducted from 1997 to 2003, we estimate how 

parents' reports of their children's health vary 
with family income.2 Figure 1, based on 
these estimates, charts the share of children 
of different ages and with different family in- 
come who are reported to be in excellent or 

very good health. 

For all age groups, children from higher- 
income families are more likely than those in 
other income groups to be in excellent or very 
good health. Among children from birth to 

age three, for example, fewer than 75 percent 
of those with family incomes less than $10,000 
a year were in excellent or very good health, as 

against more than 90 percent of children with 

family incomes greater than $100,000. The re- 

lationship between health and income is ap- 
parent throughout the income range: middle- 
income children are healthier than 
lower-income children, and upper-income 
children are healthier than middle-income 
children. Moreover, income-related differ- 

ences in health become more pronounced as 
the children grow older. Among children from 
birth to age three, those at the highest income 
level are 21 percentage points more likely to 
be in excellent or very good health than those 
at the lowest income level. This difference in- 
creases to 29 percentage points for children 

aged fifteen to seventeen. Children from 

poorer families are substantially more likely 
than their wealthier peers to enter adulthood 
with health problems. 

Other researchers report similar findings. An 

analysis we conducted with Darren Lubotsky, 
using three large nationally representative 
data sets-the Panel Study of Income Dy- 
namics, the National Health and Nutrition 
Examination Survey, and earlier years of the 
National Health Interview Survey-docu- 
ments both that children's health differs by 
family income and that the gaps widen as 
children age.3 Paul Newacheck and several 

colleagues conclude that the health of teens 
from poorer families is worse than that of 
teens from wealthier families.4 Elizabeth 
Goodman reaches a similar conclusion in ex- 

amining participants in the National Longitu- 
dinal Study of Adolescent Health, a nation- 
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Figure 2. Global Health Status and Family Income, by Race and Ethnicity 
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ally representative data set in which adoles- 
cents rate their own health.5 Other broad 
(and arguably more objective) measures of 

poor health-including days spent in bed be- 
cause of illness, school days missed because 
of illness, and hospital episodes-also decline 
as income rises.6 

These income-related differences in health 
are not attributable to differences in health 
insurance coverage. In an earlier study, we 
found that even among children who have 

private insurance, higher-income children are 
in better health than lower-income children.7 
Nor do these differences exist only in the 
United States: Janet Currie and Mark Stabile 
find a nearly identical link between children's 

global health status and family income in 
Canada, which has universal health care.8 

Finally, racial and ethnic differences in 
health status do not account for the income- 
related differences either. Using the same 
methods as for figure 1, figure 2 shows the 
share of black non-Hispanic, white non- 

Hispanic, and Hispanic children of various 

family incomes in excellent or very good 
health. African American and Hispanic chil- 
dren have worse global health status, on aver- 

age, than white children with the same family 
incomes.9 But within each racial and ethnic 

group, wealthier children are in better 
health. All the U.S. studies we have men- 
tioned above also find strong links between 

family income and children's health after ad- 

justing for differences in health across race 
and ethnic groups. 

Socioeconomic Status and 
Birth Outcomes 
Income-related disparities in childhood 
health are evident at birth or even before. 
Much research on this topic focuses on low 
birth weight, which provides a measure of 
the quality of both the intrauterine environ- 
ment and the medical care received during 
pregnancy. Small newborns are categorized 
as being "low birth weight" (less than 2,500 

grams), "very low birth weight" (less than 
1,500 grams), or extremely low birth weight 
(less than 1,000 grams). Low birth weight 
stems from preterm birth (defined as less 
than thirty-seven weeks of gestation), prena- 
tal growth retardation, or both. Almost all ba- 
bies with very low birth weight are born 

preterm. Although low birth weight is not un- 
common, only a small fraction of infants have 

very low and extremely low birth weights. In 
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2002, for example, 7.8 percent of infants had 
low birth weight; 1.5 percent, very low birth 

weight; and only 0.7 percent, extremely low 
birth weight.10 

Low birth weight is associated with a variety 
of neurodevelopmental problems, including 
cerebral palsy, blindness, impaired lung func- 

tion, and mental retardation. The smallest 
and most premature children are at much 

greater risk for these problems, though the 
rates of major disability among even the most 

premature infants (born at less than twenty- 
seven weeks of gestation) are relatively low. 

Only one-fifth to one-quarter of surviving in- 
fants born at less than twenty-seven weeks of 

gestation experience a major disability, in- 

cluding impaired mental development, cere- 
bral palsy, blindness, or deafness.1l Never- 

theless, children born at very low birth 

weight without a major disability may have 
more subtle mental and emotional problems, 
such as attention deficit hyperactivity disor- 
der (ADHD), behavioral problems, and re- 
duced IQ. A recent review of the research 
concludes that infants who are low birth 

weight, especially those who are premature, 
have slightly lower IQs than normal-weight 
full-term babies.12 

Children from low-income families are more 

likely than other children to have low birth 

weight. Among poor children, the rate of low 
birth weight is 10 percent, as against 6 per- 
cent among nonpoor children.13 The National 
Health Interview Survey reveals similar in- 
come-related disparities in rates of low birth 

weight.14 Among children with annual family 
incomes below $30,000 (measured in 2000 

dollars), 9.3 percent were born at low birth 

weight and 1.5 percent at very low birth 

weight. Rates for children with family in- 
comes between $30,000 and $60,000 were 6.9 

percent and 1.1 percent, respectively. For 

children whose families earned more than 
$60,000, 5.6 percent had low birth weight and 
0.8 percent had very low birth weight. As with 

global health status, the disparity is not just 
between poor and nonpoor children; birth 
outcomes improve steadily with income. 

That poorer children are more likely to be 
born at low birth weight suggests that socio- 
economic differences in health emerge even 
before birth. Because it is difficult to meas- 
ure fetal health directly, researchers have in- 
stead focused on factors that may affect fetal 
health, such as socioeconomic differences in 

prenatal care and the incidence of risky be- 
haviors in pregnancy.15 Much of this research 
uses maternal education rather than family 
income as the measure of socioeconomic sta- 
tus, because the former but not the latter ap- 
pears on birth certificates, which typically 
provide the data for analysis. 

The use of early and regular prenatal care 
varies widely by maternal education. Accord- 

ing to the National Vital Statistics, 68 percent 
of women without a high school degree 
began prenatal care in the first trimester of 

pregnancy, compared with 81 percent of high 
school graduates and 91 percent of women 
with at least some college education.16 An 

important goal of prenatal care is to inform 
women about proper nutrition during preg- 
nancy, and it appears that this goal is not 

being met for women with lower socio- 
economic status. For example, women with 
less education are more likely to have folic 
acid deficiencies (associated with spina bifida 
and other neural tube defects)-indicating 
either poorer diets or less use of vitamin sup- 
plements during pregnancy. 

Analysts observe similar patterns for cigarette 
smoking during pregnancy, a behavior that 
has been implicated in preterm birth, in- 
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trauterine growth retardation, and subtle but 

long-lasting effects on cognition and behav- 
ior. According to recent statistics, 78 percent 
of pregnant women without a high school de- 

gree refrained from smoking during preg- 
nancy, as against 83 percent of those who 
were high school graduates and 94 percent of 
those with at least some college education.17 

Although it is difficult to gather reliable in- 
formation on alcohol and illegal drug use, 

Lower-income children 

experience a broader set of 

specific health problems than 
do children from higher- 
income households. 

women with less education also appear more 

likely to use alcohol and drugs during preg- 
nancy. Self-reported rates of drug use, 

though, are low. Shahul Ebrahim and Joseph 
Gfroerer, using data from the National 
Household Survey on Drug Abuse, report 
that 2.8 percent of pregnant women surveyed 
between 1996 and 1998 reported using illicit 

drugs.18 And during the 1980s and 1990s, al- 

though 20 percent of women reported con- 

suming at least some alcohol during preg- 
nancy, only 1.3 percent reported an episode 
of binge drinking.19 Unless pregnant women 

greatly underreport binge drinking and illicit 

drug use, alcohol and drugs cannot account 
for much of the income-related differences 
in children's health at birth. 

Socioeconomic Status and 
Health Conditions in Childhood 
Children experience a wide variety of health 

problems, from common ailments such as 
colds and upset stomachs to rare and more 

serious conditions such as muscular dystro- 
phy and cerebral palsy. Some problems ap- 
pear shortly after birth; others develop later. 
But despite the diversity of these health con- 

ditions, lower-income children experience a 
broader set of specific health problems than 
do children from higher-income households. 

Based on parent reports, nonpoor children 
are more likely than poor children to have 

only a handful of relatively minor health con- 

ditions, such as hay fever and sinusitis. 
Poorer children, by contrast, are more likely 
to have asthma, frequent headaches, heart 

conditions, kidney disease, epilepsy, digestive 
problems, mental retardation, and vision and 

hearing disorders.20 Researchers comparing 
children in different social classes in the 
United Kingdom make similar findings.21 Al- 

though many of these health conditions are 

rare, a substantial fraction of children have at 
least one. Paul Newacheck and Neal Halfon 
find that 9.6 percent of poor children and 5.7 

percent of nonpoor children under age eight- 
een suffer from a disability, defined as a phys- 
ical or mental health condition that limits 
their activities.22 Some mental health and 

cognitive problems, such as learning disabili- 
ties and developmental delays, are also more 
common among poor than among nonpoor 
children.23 Evidence on depression is mixed. 
Research using a nationally representative 
survey of adolescents finds that poorer ado- 
lescents are more likely to experience de- 

pressive symptoms.24 A comparative review 
of studies based on the Children's Depres- 
sion Inventory, however, finds no link be- 
tween socioeconomic status and depression 
in children and adolescents.25 

Socioeconomic Status and the Effects 
of Health Problems on Children 
Not only are poor children more likely to 
have a variety of health problems, they also 
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fare less well than wealthier children who 
have the same problems. Consider, for exam- 

ple, two children with asthma, one from a 
low-income family and the other from a high- 
income family. The low-income child will be 
more likely to be reported in poor health, to 

spend more days in bed, and to have more 

hospital episodes.26 Similar patterns emerge 
for other serious (although less common) 
health conditions, such as diabetes and 

epilepsy. A study of air pollution and chil- 
dren's asthma in California finds that poorer 
children are not only exposed to more pollu- 
tion, but also more likely to be hospitalized 
than nonpoor children who live in similarly 
polluted areas.27 

Poorer children could fare worse than 
wealthier children with the same health con- 
ditions for several reasons. First, there is evi- 
dence that poorer children receive less and 

lower-quality medical care for their prob- 
lems. Poor children are less likely than non- 

poor children to have a usual source of health 
care.28 Even when poor children have a usual 
source of care, they are less likely to have 

continuity of care with a particular primary 
physician. They are also significantly less 

likely to be vaccinated for measles and to 
have received medical attention for specific 
acute health conditions, including pharyngi- 
tis, acute earache, recurring ear infections, 
and asthma. Second, poor families may be 
less well equipped to manage their children's 
health problems. Many such problems, in- 

cluding asthma and diabetes, require a great 
deal of parental oversight. Parents of children 
with asthma, for example, must monitor 
medications and keep their homes free of 
dust mites and tobacco smoke, which can ex- 
acerbate asthma. Parents of children with di- 
abetes must carefully monitor blood glucose 
levels, administer insulin, and provide an ap- 
propriate diet. Evidence for selected child- 

hood health conditions indicates that poorer 
families are less likely to comply with medical 

protocols, which could worsen the effects of 
health problems.29 

Do Children's Health Problems 
Affect Family Income? 

Although poor childhood health and low in- 
come are linked, it could be that low income 
does not cause the poor health. It is possible 
that the relationship runs the other way- 
that children's health problems lower family 
incomes. Mothers with sick children may be 
more likely to stay home rather than work; 
the stress of having a sick child may lead to a 
marital break-up that strains family finances; 
single mothers with sick children may find it 
more difficult to find new partners to bring 
income into the household. 

Researchers have found mixed support for 
these hypotheses. For example, Hope Cor- 
man, Nancy Reichman, and Kelly Noonan, 
using a sample of primarily low-income sin- 

gle mothers, find that mothers with children 
born in poor health are about 10 percentage 
points less likely than mothers with healthy 
babies to be working when their children are 
twelve months old. And when these mothers 
are employed, they typically work about four 
fewer hours a week.30 Some researchers find 
that single mothers with a disabled child 
work fewer hours than other mothers.31 But 
others conclude that mothers of children 
born in poor health are no less likely to work 
in the three years following the child's 
birth.32 Research on the effects of children's 
health on family structure yields somewhat 
more consistent evidence, at least for the 
United States. Angela Fertig, using two na- 

tionally representative U.S. data sets, con- 
cludes that parents of children born in poor 
health are more likely to divorce.33 That find- 

ing, however, does not hold true in Britain. 
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Another study of primarily low-income 
women who are unmarried when their chil- 
dren are born finds that the mothers of chil- 
dren born in poor health are less likely to be 

cohabiting or married when their children 
are a year old.34 

Interpreting these findings is complicated 
because unobserved factors that affect child 
health could also affect maternal labor supply 
and family structure. For example, mothers 
with drug or alcohol problems may be more 

likely to have children with health conditions 
and also more likely to divorce. But no mat- 
ter how these findings are interpreted, sev- 
eral pieces of evidence argue strongly against 
the theory that reductions in family income 
caused by a child's poor health can explain 
the observed link between child health and 
socioeconomic status. First, as noted, chil- 
dren whose parents have less schooling are 
more likely to be born into poor health. But 

except for very young parents, children's 
health problems cannot lower their parents' 
educational attainment. Second, our study 
conducted with Darren Lubotsky shows that 
the link between child health and family in- 
come after the child's birth is the same as that 
between child health and family income be- 

fore the child was born.35 A child's poor 
health cannot possibly lower the family's in- 
come before the child's birth, or at least be- 
fore conception. Thus, we do not believe that 
the link between low income and poor child- 
hood health is attributable to the fact that 
children's poor health lowers their families' 
income. 

Consequences of Childhood 
Health for Economic Success 
in Adulthood 
Health problems in childhood can affect eco- 
nomic success in adulthood in two main 

ways. First, they can influence educational 

attainment, which in turn affects employ- 
ment opportunities and wages-subjects in- 

vestigated in other articles in this volume. 
Second, poor childhood health can affect 
adult health, which, again, affects employ- 
ment and wages. Even when differences in 
education are taken into account, it may be 
that adults in poor health are less likely to be 

employed and more likely to command lower 

wages than healthy adults.36 

Measuring the long-run effects of childhood 
health is complex. The ideal test of whether 
health in childhood has causal effects on eco- 
nomic status in adulthood would be a con- 
trolled experiment in which childhood health 
interventions are randomly assigned and 
adult economic outcomes are later observed. 
Such experiments are now under way and 
will eventually be able to document long-run 
effects of health interventions, though not for 

forty or fifty years in the case of many out- 
comes of interest.37 And because these ex- 

periments are being conducted in developing 
countries, the findings may not generalize to 
the United States and other industrialized 
countries. 

In the absence of such controlled trials, re- 
searchers generally analyze large data sets 
that follow children from infancy through to 
adulthood and use the temporal order of 
events to demonstrate causal effects of 
chronic conditions and ill health in childhood 
on economic status in adulthood. Complicat- 
ing such analyses, childhood health and adult 
economic status may both be subject to influ- 
ence by many of the same factors, which may 
not be observable to researchers. Childhood 
socioeconomic status, for example, has im- 

portant effects on childhood health. And as 
other articles in this volume make clear, 
childhood socioeconomic status also has im- 

portant effects on economic status in adult- 
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hood. Unless researchers can take into ac- 
count an adult's socioeconomic status in 

childhood, they might attribute that adult's 
economic status to childhood health when it 
is instead attributable to childhood economic 
status. Similarly, other factors, such as ge- 
netic makeup or early life events, which re- 
searchers cannot observe, may lead some 

people to be healthy and wealthy and others 
to be sick and poor. 

To take into account such "third factors" that 

may influence both health and economic 

well-being, researchers often include many 
household and individual control variables in 
their statistical analyses. These analyses re- 

quire rich long-term data sets that follow the 
same people through time and carefully 
monitor their health, schooling, and eco- 
nomic status. Several such data sets follow 
children over time, making it possible to ex- 
amine how health is related to progress 
through school. But data sources that can be 
used to examine how childhood conditions 
affect outcomes much later in adulthood are 
much rarer. No U.S. data set currently makes 
it possible to track people's health and eco- 
nomic well-being from birth through middle 

age and into retirement. The British, how- 

ever, have been following three birth co- 
horts-the 1946 National Survey of Health 
and Development (NSHD), the 1958 Na- 
tional Child Development Study (NCDS), 
and the 1970 British Cohort Study. Data 
from the latter two cohorts are publicly avail- 

able, and children from the NCDS are now 
old enough to enable researchers to examine 
the effects of childhood health on economic 
outcomes in middle age. 

The NCDS has followed all children born in 
Great Britain during the week of March 3, 
1958, from birth to age forty-two. At the time 
of the birth, mothers were asked a battery of 

questions about their prenatal behaviors and 
socioeconomic status. The study collected 
data on their children's health, chronic condi- 
tions, socioeconomic status, and education at 

ages seven, eleven, sixteen, twenty-three, 
thirty-three, and forty-two. It assessed child- 
hood health by medical exams. An important 
measure of educational attainment in these 
data is the number of O-level exams a child 

passed at age sixteen. Passing five or more 

We do not believe that the 
link between low income and 

poor childhood health is 
attributable to the fact that 
children's poor health lowers 
their families' income. 

O-level exams, a feat accomplished by only 
20 percent of the NCDS cohort, qualifies 
students to continue academic studies until 

age eighteen, when they take A-level subject 
exams that determine admission to university. 
A statistical analysis of the data that takes into 
account differences in family background 
and parents' characteristics finds that for 
men in the NCDS, each O-level passed at 

age sixteen is associated with an 8 percent in- 
crease in reported wages at age thirty-three. 
The exams thus provide an excellent marker 
for future economic success. 

Childhood Health and Educational 
Attainment 
Children in poor health may be less school- 

ready than other children. In addition to 

being less able to learn at school, they may 
miss more school days because of illness and 

may complete fewer years of schooling over- 
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all. Their poorer schooling, in turn, could 
limit their earning potential, quality of life, 
and possibly their health as adults. A small 
but growing literature indicates that health in 
childhood is in fact a determinant of cogni- 
tive ability and educational attainment.38 

Some recent evidence indicates that educa- 
tional attainment is affected by children's 
health at the time of birth. Among NCDS co- 
hort members, there are strong links be- 
tween fetal conditions and educational attain- 
ment.39 Children born at low birth weight 
pass 0.5 fewer O-level exams, on average, 
than normal-weight children-a finding con- 
sistent with evidence, already noted, that 
children born at low birth weight are at 

greater risk for cognitive and behavioral 

problems that could make it more difficult 
for them to do well in school. 

Maternal smoking during pregnancy is also 
linked with significantly fewer O-level passes, 
with cohort members whose mothers re- 

ported heavy smoking during pregnancy 
passing 0.4 fewer O-level exams, on average. 
These findings may reflect the role of the 
fetal environment and, more specifically, the 
effect of smoking during pregnancy on pre- 
natal and later cognitive development. Ma- 
ternal smoking while pregnant is also linked 
with behavioral and cognitive problems in 
older children, including lower IQ and 

ADHD, all of which negatively affect a child's 
educational attainment.40 Animal studies 
have also found that prenatal nicotine expo- 
sure causally affects brain development.41 
But the NCDS research cannot rule out the 

possibility that the link between prenatal 
smoking and lower educational attainment is 
due to "third factors," such as unobserved 
characteristics of the women who smoked 

during pregnancy that affect their children's 

development. 

Part of the link between poor childhood 
health and poor school performance may be 
attributable to poor nutrition. In a study of 
Peruvian children, Douglas Berkman and 
several colleagues find that those who suf- 
fered from malnutrition in early childhood 
tended to have poorer cognitive function at 

age nine.42 Although malnutrition and vita- 
min deficiency are rare in U.S. children, ane- 
mia poses a serious risk to children from low- 
income households.43 And iron deficiency 
may lead to attention deficits and poorer aca- 
demic performance.44 Jay Bhattacharya and 
several colleagues use data from the National 
Health and Nutrition Examination Survey to 
document the extent to which children in 

poorer families have poorer diets and higher 
levels of serum vitamin deficiencies.45 A re- 
view of evidence on the effects of the Special 
Supplemental Program for Women, Infants, 
and Children (WIC), which provides nutri- 
tious foods and infant formula to pregnant 
women and young children, finds that WIC 
has many benefits for children.46 Numerous 
studies have found that children exposed to 
WIC tend to have higher birth weights, con- 
sume more important nutrients, have less 

anemia, and (in two studies reviewed) have 

higher scores on a test of receptive language 
ability. Identifying the effects of WIC is diffi- 

cult, though, because children who enroll 

may be systematically different from those 
who do not. These findings, although promis- 
ing, must therefore be treated with some 
caution. 

Chronic health conditions also put children 
at higher risk for poorer educational out- 
comes. In a study of the NCDS cohort that 
we conducted with Angela Fertig, we looked 
at the number of chronic conditions a child 
faces at ages seven and sixteen and his or her 
O-level performance.47 We found, taking into 
account household and parental characteris- 
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tics, that for each chronic condition reported 
at age seven, a child passes on average 0.3 
fewer O-level examinations at age sixteen, 
and for each condition reported at age six- 

teen, a child passes on average an additional 
0.2 fewer O-levels. That chronic conditions at 

age seven are linked with O-level perform- 
ance, even holding constant chronic condi- 
tions at age sixteen, suggests that the damage 
caused by chronic conditions may be cumula- 
tive in its effect on education. Paul Gregg 
and Stephen Machin, also using the NCDS 

data, find that cohort members who at age 
sixteen report being sick in the past year- 
with either minor or more serious ailments- 
are significantly less likely than others to stay 
on in school.48 

Different types of childhood conditions have 
different effects on the O-level measures in 
the NCDS. Children with physical impair- 
ments (such as general motor handicaps or 
limb impairments) do not have fewer passes, 
although those with physical health problems 
other than impairments do. Mental and emo- 
tional conditions are particularly significant. 
A mental or emotional condition at age seven 
that persists through age sixteen is associated 
with 1.2 fewer O-level passes. 

Janet Currie and Mark Stabile, using two 

large long-term surveys conducted in the 
United States and Canada, find that ADHD 
has similar effects on academic success.49 
Children with ADHD are significantly more 

likely to repeat grades and to perform poorly 
on reading and math tests. Currie and Stabile 
do not rely on parental reports of whether a 
child had been diagnosed with ADHD. (Such 

reports could produce biased results, in that 
children who are doing poorly in school 

might be likely to be tested for and diagnosed 
with ADHD.) Rather, they "diagnose" 
ADHD using a symptom checklist completed 

by all parents participating in the surveys. 
Children classified as having ADHD, with a 
score of 8 or higher on the hyperactivity 
index, have math and reading test scores that 

are, on average, a quarter of a standard devi- 
ation lower than those of other children. 

Despite much evidence that physical and 
mental health problems in childhood impede 

Chronic health conditions 
also put children at higher 
risk for poorer educational 
outcomes. 

academic success, this finding is far from uni- 
versal. Asthma, one of the most common 
childhood ailments, is a case in point. A recent 
review of studies of the long-run conse- 

quences of childhood asthma concludes that 
children who experience asthma symptoms do 
miss more days of school, on average, than 
their peers without asthma; estimates (from 
the twenty studies reviewed) range from an 
additional 2.1 to 14.8 days a year.50 But the 
missed school days do not appear to translate 
into worse academic outcomes. Only twelve 
studies examined the effects of asthma on aca- 
demic achievement. Although they focused on 
different measures of academic achievement, 

including standardized test scores, school 

grades, grade failure, and educational attain- 

ment, none found differences between chil- 
dren with and without asthma. The impact of 
asthma may depend on a household's ability to 

cope with children's medical needs. For exam- 

ple, data from the National Health Interview 

Survey show that asthmatic children from low- 
income families are at greater risk of grade 
failure than nonpoor children.51 This finding is 
consistent with evidence that poor children 
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with chronic health conditions (including 
asthma) progress through school more slowly 
than do wealthier children with the same 
number of conditions.52 

Another worrisome childhood health condi- 
tion is obesity, the prevalence of which 

among U.S. children rose from 5 percent in 
the 1970s to more than 15 percent in the late 
1990s.53 This increased incidence is prompt- 

An intriguing, relatively new, 
line of research hypothesizes 
that poor nutrition in utero 
leads to greater risk of 
chronic disease, particularly 
cardiovascular disease and 

non-insulin-dependent 
diabetes, in middle age 
and later. 

ing new research on the health and eco- 
nomic consequences of childhood obesity, 
though little reliable evidence yet exists on 
how obesity affects academic achievement. 
One study finds that children who are over- 

weight in kindergarten tend to have poor 
kindergarten and first grade test scores, but 
the link vanishes once the study takes into 
account socioeconomic and behavioral meas- 
ures.54 The study thus highlights the cor- 
relation of childhood health with socioeco- 
nomic characteristics and other factors 
associated with academic success. Research 
that cannot adequately take into account 
these factors may seem to suggest that child 
health affects later outcomes, even when no 
such effect exists. 

Childhood Health and Adult Health 
Children in poor health are more likely to be- 
come adults in poor health, which may lead 
them to have lower incomes. An intriguing, 
relatively new, line of research hypothesizes 
that poor nutrition in utero leads to greater 
risk of chronic disease, particularly cardiovas- 
cular disease and non-insulin-dependent dia- 
betes, in middle age and later. The "fetal ori- 

gins hypothesis" suggests that insults to 
intrauterine health, particularly during key 
developmental stages, may result in long- 
term damage to an organism that may not be 

apparent until middle age.55 The evidence on 
this hypothesis is mixed: some adult health 
outcomes in some settings are associated 
with earlier uterine nutrition deficits, but 

many others are not. Kathleen Rasmussen, in 
an exhaustive review of the research, finds 
little evidence that intrauterine health ex- 

plains chronic diseases in middle age.56 She 
concludes that programs to improve maternal 
nutrition are likely to have a much smaller ef- 
fect on cardiovascular disease and diabetes 
than would other sorts of programs-those 
pertaining to lifestyle choices in adulthood, 
for example-even if researchers ultimately 
come to agree that nutrition in utero signifi- 
cantly protects against chronic disease later 
in life. That said, she supports improving ma- 
ternal nutrition, regardless of its effect on 
cardiovascular disease and diabetes. 

Though questions remain about the fetal ori- 

gins hypothesis, there is clear evidence that 
health problems in adulthood may have their 

origins in childhood. The NCDS shows that 
chronic conditions in middle childhood did 
not significantly affect health in adulthood for 
members of the 1958 cohort unless these 
conditions persisted into adolescence.57 A 
chronic condition at age seven that had disap- 
peared by age sixteen showed no effect on 
health reported at ages thirty-three or forty- 
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two. But conditions present at age seven that 
continued into adolescence and those devel- 

oped between ages seven and sixteen had 

large and lasting effects on health reports in 
middle age. Other evidence comes from the 
literature on obesity. Robert Whitaker and 
several colleagues show that obese children 
are more likely than nonobese children to be- 
come obese as adults, especially if one or both 
of their parents are obese.58 Thus, obesity 
that develops in childhood may lead to adult 

obesity and its attendant health problems, in- 

cluding cardiovascular disease and diabetes. 

Less healthy children, then, are at an ele- 
vated risk of becoming less healthy adults. 
But for poor childhood health to affect 
adults' economic outcomes, it must be that 

poor health in adulthood undermines adults' 
economic success. A vast literature links poor 
health and low income in adulthood: poorer 
adults are more likely than nonpoor adults at 
each age to die from almost all causes of dis- 
ease and to experience a wide variety of 
health conditions, including heart disease 
and depression. Anne Case and Angus 
Deaton show that people in the bottom quar- 
tile of the income distribution at age twenty 
report worse health than do those in the top 
quartile at age fifty.59 The question is 
whether low income causes poor health or 

poor health causes low income (or neither). 
Debate on the subject is vigorous, with epi- 
demiologists generally favoring the "income- 
to-health" hypothesis and economists favor- 

ing the "health-to-income" hypothesis.60 The 
two hypotheses need not be mutually exclu- 

sive, however, and for our purposes it is im- 

portant only to examine evidence that poor 
health in adulthood adversely affects eco- 

nomic outcomes. 

Many researchers have studied how health in 

adulthood affects performance in the labor 

market. After reviewing this research, Janet 
Currie and Brigitte Madrian conclude that 
the estimates of the effect of poor adult 
health on labor market performance vary 
widely and depend heavily on the measure of 
health chosen and the method of analysis 
used.61 Existing studies often focus too nar- 

rowly (on older white males, for example) or 
too broadly (lumping all adults together, for 

example), thus making it difficult to see 
whether effects vary across demographic 
groups. Overall, research tends to find that 

poor adult health affects the number of hours 
worked more than it affects wage rates. Simi- 

larly, Case and Deaton find that income- 
related differences among U.S. adults in self- 

reports of poor health are driven mainly by 
health-related absences from the labor 
force.62 Mental illness and alcoholism have 

particularly large effects on work hours and 

earnings. More recently, researchers focusing 
on the effects of obesity on wages have found 
that heavier women fare less well in the labor 
market.63 John Cawley, for example, finds 
that heavier white women have lower wages 
than other women, perhaps because of lower 

productivity or discrimination, or both. This 

wage difference remains when he takes into 
account differences in schooling. 

This research shows that health problems in 
adulthood adversely affect economic status, 

primarily through work hours and employ- 
ment, but it does not provide direct evidence 
that childhood health problems have long- 
lasting effects on economic status in adult- 
hood. This topic has been addressed in only a 
handful of papers that rely on the NCDS. 

Janet Currie and Rosemary Hyson show that 
children born at low birth weight are less 

likely to be employed at age thirty-three.64 
Because they also find that adults who were 
born with low birth weight have lower educa- 
tional attainment, it is possible that the 
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poorer schooling of this group lowers their 

employment rates. Other evidence indicates 
that adults with chronic conditions in child- 
hood are significantly less likely to be in the 
labor force.65 For men in the NCDS, each 
chronic condition at age sixteen lowers the 

probability of labor force participation at age 
forty-two by 5 percentage points. Of all the 
childhood characteristics captured in the 

NCDS-parental education and socioeco- 
nomic status, the uterine environment, and 
childhood chronic conditions-the number 
of chronic conditions is the most important in 

explaining who is and is not in the labor force 
at age forty-two. More generally, for men in 
the NCDS, chronic conditions in childhood 
are also closely linked with lower socioeco- 
nomic status in adulthood (a measure based 
on a person's occupational class but not nec- 

essarily income). Even for men who have the 
same number of O-level passes, those with 
chronic conditions in childhood have lower 
socioeconomic status. These findings provide 
direct evidence that childhood health matters 
for economic outcomes in adulthood. 

Implications for Policy 
Childhood health problems are of concern 
whether or not they affect adult success. 

However, if childhood health has a large ef- 
fect on adult economic success, it is all the 
more important to identify policies to pre- 
vent or treat these problems or to cushion 
their effects. Although it is not yet possible to 

provide a single comprehensive estimate of 
the long-run effects of poor health in child- 

hood, it is possible to derive rough calcula- 
tions of some specific effects on economic 
status in adulthood. 

We start by considering the long-run effects 
of health at birth. Evidence from the NCDS 
links low birth weight and prenatal smoking 
with lower educational attainment. A British 

child born at low birth weight passes (on av- 

erage) 0.5 fewer O-level exams at age sixteen, 

taking into account childhood socioeconomic 
status.66 And, for men, each O-level pass is 
linked with an 8 percent increase in earnings 
at age thirty-three. Combined, these two esti- 
mates (which we assume represent causal ef- 

fects) imply that being born at low birth 

weight leads to 4 percent lower earnings at 

age thirty-three. Similarly, children whose 
mothers smoked heavily when pregnant pass 
on average 0.4 fewer O-level exams, translat- 

ing into a 3.2 percent earnings deficit. A sim- 
ilar calculation can be made for chronic 
childhood health conditions. Children who 
have a chronic condition at age seven and age 
sixteen on average pass 0.5 fewer O-level 
exams, which implies a 4 percent reduction 
in earnings. These reductions will be even 

larger if low birth weight, prenatal exposure 
to nicotine, and chronic conditions also influ- 
ence earnings by affecting adult health and 
work hours (holding educational attainment 

fixed). 

Although these calculations indicate that 
childhood health may have a large effect on 
adult economic success, eliminating income- 
related disparities in health problems in 
childhood would do little to reduce earnings 
disparities between richer and poorer adults. 
Low birth weight illustrates this point. As 

noted, the rate of low birth weight is 10 per- 
cent among poor children and 6 percent 
among nonpoor children. Closing that gap 
would, on average, increase the earnings of 

poor children less than one-fifth of 1 per- 
cent.67 Similarly, rates of prenatal smoking 
are 12 percent for mothers with less than 

high school degrees and 6 percent for those 
with college degrees. Closing that gap would 
also have relatively small effects on the im- 

plied earnings differences between the chil- 
dren of more and less highly educated moth- 
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ers. Thus, although health has large effects 
on adult outcomes, equalizing health dispari- 
ties between wealthier and poorer children 
would not significantly affect their later earn- 

ings disparities. 

Policies and Programs 
Improving children's health is likely to have 

payoffs in terms of greater economic success 
in adulthood. The challenge for policymakers 
and practitioners is to identify policies and 

programs that improve health at low cost. Al- 

though a systematic review of evidence on 
this matter is beyond the scope of this article, 
several areas deserve particular attention. 

Prenatal Care 
Children born at low birth weight to mothers 
who smoke have lower educational attain- 
ment and (as a consequence) lower earnings 
as adults. Differences in the rates of low birth 

weight among poor and nonpoor children are 

small, and reducing the rate among poor chil- 
dren will do little to close the gap between 
rich and poor in adulthood, but policies that 

improve fetal health may have a high payoff 
to the individuals concerned. 

One possible policy is to expand prenatal 
care. Surprisingly, however, evidence is 
mixed on whether prenatal care produces 
healthier babies, and in particular reduces 
the likelihood of low birth weight. In 1985 
the Institute of Medicine issued an influen- 
tial report titled Preventing Low Birth 

Weight, which concluded that early and high- 
quality prenatal care reduced the incidence 
of low birth weight.68 The report strongly 
supported expanding prenatal care. But more 
recent research sees less promise in expand- 
ing prenatal care as now practiced.69 As an 
article in an earlier Future of Children vol- 
ume on low birth weight concludes, "The col- 
lective evidence suggests that adequate pre- 

natal care is associated with reduced rates of 
low birth weight but mainly among more ma- 
ture full-term infants. Unfortunately, prena- 
tal care has consistently been shown not to 

prevent fetal growth retardation among less 
mature preterm infants or to prevent 
preterm birth."70 Most of the serious health 

problems, however, are concentrated among 
small preterm infants-those whom prenatal 
care is least likely to help. 

The challenge for 

policymakers and 

practitioners is to 

identify policies and 

programs that improve 
health at low cost. 

Further evidence on the effects of prenatal 
care on birth outcomes comes from expan- 
sions in Medicaid eligibility starting in 1984. 

By 1990, federal law required states to pro- 
vide Medicaid to pregnant women with in- 
comes up to 133 percent of the poverty line. 

Janet Currie and Jonathan Gruber show that 
the Medicaid expansions increased the inten- 

sity of treatment at birth (Cesarean section 

deliveries, fetal monitoring, induction of 

labor, and use of ultrasound) among teen 

mothers, high school dropouts, and unmar- 
ried mothers-all groups that would have 

largely been uninsured if not for Medicaid.71 
But at the same time, treatment intensity fell 
for better educated women, who may have 
lost access to private insurance as a result of 
the Medicaid expansions. During the 1990s 
welfare reform moved women out of welfare 
and off Medicaid. Although these policy 
changes resulted in reduced prenatal care for 
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both white and black women, they had no ef- 
fect on birth weight and only a modest effect 
on fetal deaths.72 The difficulty in assessing 
the effects of the Medicaid expansions is that 
Medicaid may increase access to prenatal 
care and improve the quality of medical care 
infants receive at birth. The finding that the 

expansions reduced infant mortality and fetal 
death without improving birth weight might 
suggest that their major benefit was to keep 
premature infants alive through better med- 
ical care, rather than to prevent prematurity. 

The evidence on smoking cessation programs 
during pregnancy is less equivocal. A recent 
review of sixty-four randomized trials of 

smoking cessation programs for pregnant 
women finds that forty-eight resulted in re- 
ductions in smoking.73 In addition, children 
born to women in these programs were less 

likely than the children of women in the con- 
trol groups (who were not offered programs) 
to have low birth weight or to be born prema- 
turely. Overall, these studies found no signifi- 
cant effects of smoking cessation programs 
on very low birth weight, stillbirths, or peri- 
natal or infant mortality. The samples used in 
these studies were generally too small to de- 
tect effects on these relatively rare outcomes. 

It may seem surprising that smoking cessa- 
tion programs prevent preterm birth and that 

prenatal care does not. After all, counseling 
women on tobacco use while pregnant would 
seem to be part of high-quality prenatal care. 
But prenatal care as now practiced may not 

give pregnant women who smoke adequate 
help in quitting or cutting back. Recent ex- 

pansions in Medicaid coverage for smoking 
cessation may improve results. In 1998 Med- 
icaid covered tobacco-dependence treatment 
in only twenty-four states; by 2001 that num- 
ber had grown to thirty-six.74 But only 60 

percent of Medicaid physicians in those 

states knew that coverage existed. We know 
of no published studies that examine whether 
Medicaid coverage for smoking cessation re- 
duces smoking among pregnant women or 

improves birth outcomes. The effects are 

likely to depend on the quality of the pro- 
grams and how widely they are used. 

Nutrition 
The research finding that improving mater- 
nal and child nutrition may improve child- 
hood health and cognitive development 
raises the question of which nutrition policies 
and programs have been most effective and 
whether to expand them. Currie provides a 

comprehensive review of the three leading 
U.S. child nutrition programs: the Food 

Stamp Program, the national school meal 

program, and WIC.75 

Each of these programs appears to have pro- 
duced some health benefits for children. Of 
the three, the evidence for food stamps ap- 
pears most mixed-some studies find bene- 

fits, others do not. Evidence on the health 
benefits from WIC is more consistently posi- 
tive. Much of the research links participation 
in WIC with low rates of low birth weight: 
WIC participants, on average, are 10 to 43 

percent less likely to have a low birth weight 
baby. Because WIC provides infant formula, 
it reduces the probability that women will 

breast-feed, but for infants of mothers who 
choose not to breast-feed, WIC seems, by de- 

laying the introduction of solid foods and 
cow's milk, to provide a better diet than they 
would otherwise receive. Some researchers 

argue that WIC is responsible for reducing 
anemia among poor children. 

The meals of children who participate in the 
national school lunch program are higher in 
nutrients than those of children who do not, 

although these benefits may be offset in part 
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by the quality of nutrition received out of 
school. Currie found no studies that exam- 
ined the effects of the program on school 

performance. In another review of research, 
Eileen Kennedy and Carole Davis conclude 
that whether a child's school participates in 
the school breakfast program does not signif- 
icantly affect whether a child eats breakfast 
from any source.76 Among the reasons cited 

why children do not participate in the pro- 
gram are lack of time before class, the early 
timing of the breakfast, and social stigma. 
Kennedy and Davis note that numerous stud- 
ies evaluate the program's effect on the nutri- 
tional status of participants, but that many of 
them lack a control group against which to 

compare participants (and those eligible to 

participate). Only a few studies try to evalu- 
ate how the program affects cognitive devel- 

opment. Although some find that it improves 
school attendance and test scores, Currie and 

Kennedy and Davis reserve judgment, given 
the lack of adequate control groups. 

Health Care and Health Management 
A conviction that improving children's access 
to health insurance should materially improve 
their health was one of the driving forces be- 
hind the dramatic expansion of Medicaid eligi- 
bility during the 1980s and 1990s, and many 
researchers have indeed documented that bet- 
ter access to insurance increases use of med- 
ical care. Paul Newacheck and several col- 

leagues, for example, find that uninsured 
children are significantly less likely to have a 
usual source of care or to have access to a reg- 
ular physician or to care after normal business 
hours.77 Currie and Gruber show that the 
Medicaid expansions increased the use of care 
delivered in doctors' offices.78 

Nevertheless, assessments of whether in- 
creased use of care improves health for poor 
and near-poor children are mixed, at best. 

Robert Kaestner, Theodore Joyce, and An- 
drew Racine find that black and Hispanic 
mothers assess their children's health more 

positively if they have access to either Medic- 
aid or private insurance.79 Access to insur- 
ance has no effect on the maternal health as- 
sessments of white children. Access to 
Medicaid or private insurance did not reduce 

The meals of children who 
participate in the national 
school lunch program are 

higher in nutrients than those 
of children who do not, 

although these benefits may 
be offset in part by the 

quality of nutrition received 
out of school. 

days in bed in the past twelve months for any 
group. The authors speculate that Medicaid 

may be helpful only for specific illnesses, and 

they conclude that insurance does not have a 

strong measurable effect on health. And data 
from the National Immunization Survey for 
1995-2001 suggest that the State Children's 
Health Insurance Program (SCHIP) has not 
led to improved immunization rates for most 
childhood illnesses-the exception being a 

significant improvement in rates for the vari- 
cella (chicken pox) vaccine.80 

The lack of evidence that Medicaid and 
SCHIP improve children's health, along with 
the findings already noted on the income- 
related differences in children's health in 
countries (such as Canada and the United 

Kingdom) that provide universal health care, 
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suggest that a sole focus on access to health in- 
surance would be misplaced. Parents, gener- 
ally mothers, are the primary gatekeepers for 
their children's health.81 If a mother does not 
understand the medical protocol she should 
follow during a child's asthma attack, for exam- 

ple, her child may fare poorly, even if the med- 
ical attention the child receives in the physi- 
cian's office is adequate. Poorer or less well 
educated mothers may leave a doctor's office 
with a less clear idea of how to protect their 
children's health-either because the doctor 
discriminates in the advice he or she adminis- 
ters to parents, based on their socioeconomic 
status; or because poorer mothers are intimi- 
dated and do not ask questions when they do 
not understand the physician's advice; or 
because the physician's advice is more difficult 
to follow when household resources are 
stretched and time is scarce. That visits to the 
doctor may be less productive for poor and 

near-poor children is consistent both with the 
income-related differences in children's health 
and with the apparent failure of Medicaid ex- 

pansions to improve poor children's health 
even though they increased the use of care. 
What is needed is dedicated survey work that 
documents how carefully the baton is passed 
from physician to primary caregiver, for chil- 
dren across the economic spectrum. 

Conclusions 
Although poor health is only one of many fac- 
tors that can limit a child's ability to achieve 
economic success as an adult, the evidence 
discussed in this article indicates that it may 
be an important one. Children in poor health 
are more likely than those in good health to 
leave school early and to achieve lower so- 
cioeconomic status as adults. Moreover, the 

disadvantages that come with poor health 

may be more pronounced for lower-income 
children. The link between childhood health 
and adult success is yet another reason to de- 

velop policies and programs that improve 
health for all children. 

Although the benefits of improving children's 
health are clear, how best to do so is less cer- 
tain. Previous policies have focused on in- 

creasing health insurance coverage for lower- 
income pregnant women and children. 

Although health insurance coverage may be 
essential for children's health, evidence on 
recent expansions of Medicaid indicates that 
it is not sufficient. The available evidence 
makes a strong case for the next wave of poli- 
cies to focus on improving the quality of pre- 
natal health care and service delivery and 

strengthening the ability of parents to man- 

age their children's health problems. 
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