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ABSTRACT

This study investigates changes in the relationship between maternal education and infant
health using American Vital Statistics data from 1983 to 2000. I find that the disparity, as
measured by infant deaths, between infants whose mothers have different levels of education,
has remained constant over time while these differences, measured by Apgar scores, have been
narrowing over the past two decades. This is in sharp contrast to the increasing disparities in

health among adults of different educational backgrounds.

A simple decomposition reveals that an increase in access to medical care 1s the dominant
factor explaining the closing gap. Given that Hispanic women tend to have favorable birth
outcomes while African-Americans tend to have worse-than-average infant outcomes, the gap
has also declined because an increasing share of births to less-cducated women was accounted
for by Hispanics rather than by African-Americans. There arc also several behavioral factors
which have had an important impact. Namely, the gap has decreased because less-educated
women smoke less, but this improvement is partially offset by an increase in the number of less-
educated women who gain excessive gestational weight. Finally, the gap has decreased because

an increasing number of college-educated women are seeking fertility treatments.

JEL: 110, 118,112



INTRODUCTION

The gradient in health status — the phenomenon in which people with higher socioecconomic
status have better health and longevity than people with low socioeconomic status — is widely
recognized. For example, Figure | shows that in the United States babies born to women
without a high school diploma are twice as likely to die before their first birthday as babies born
to college graduates®. While many people may be prepared to accept inequality in income as a
necessary evil, inequality in health outcomes among infants is arguably less acceptable. One of
the World Health Organization’s stated targets in its Health for All 2000 report is to eliminate
social inequalities in health. Policy goals in the U.S. also reflect a strong desire to eliminate such
disparities. In its Healthy People 2010 report, the Public Health Service proclaims that one of its
two major goals is “to climinate health disparitics among different segments of the population®.”
These health disparities can be analyzed in multiple dimensions, such as race, income and
education. In this paper, I focus on infant health disparities based on maternal education. |
examine one poorly understood aspect of the inequality in health: the evolution of the infant

health gradient over time.

Perhaps one of the most impressive social achievements of the twentieth century is the vast
improvement in physical health. For example, life expectancy at birth in the United States in
1901 was 49 ycars old; by the end of the 20" century, it was 77 years, an increase of over 50%.

However, some research has shown that the gradient in health status has worsened among adults

? From 1983 to 2000, the infant death rate is, on average, 12 per 1000 births for women without a
high school diploma while it is 5 per 1,000 births for women who graduated from college.

3 Healthy People 2010 is designed to achieve two overarching goals: The first goal of Healthy
People 2010 1s to help individuals of all ages increase life expectancy and improve their quality
of life. The second goal of Healthy People 2010 is to eliminate health disparitics among different
segments of the population (Healthy People 2010. Washington, DC: U.S. Dept. of Health and
Human Services, Office of Public Health and Science.).
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(sce e.g., Crimmins and Saito 2001; Pappas ct al. 1993), reflecting more rapid health gains for
people at the high end of the socioeconomic spectrum. Since for adults the health gradient has
widened over time, a natural question to pose is whether the same is true for infants. To my
knowledge, no previous study has examined changes in the infant health gradient— this study is a

first step in this linc of research.

This paper uses individual-level data from U.S. birth and death certificates from 1983 to
2000 to examine the evolution of inequality in infant health outcomes. I explore the change in
the infant health gradient using logistic regressions. My primary measures of infant health
outcomes are low Apgar® scores and infant death rates. The former is arguably the best indicator
of health at birth (seec Almond et al. Forthcoming). The latter depends not only on how healthy
the baby 1s at birth, but also on what kind of medical care he or she receive before (pre-natal) and
after birth and on parental behavior during the first year. If babies born to low educated mothers
are more likely to die from post-neonatal diseases such as diarrhea or pneumonia, or if they arc
more likely to be subject to less-than-favorable home environments, then it is possible to only

sce convergence in low Apgar scores but not in infant death rates.

In sharp contrast to the increasing health gradient among adults, the main findings of this
paper suggest that (1) the gradient in infant death stays constant over time and (2) the gradient in

low Apgar scores has indeed narrowed.

After finding this surprising result with respect to Apgar scores, the natural question to ask

is what accounts for this closing trend. I implement a decomposition technique that focuses on

* The Apgar score is designed to quickly evaluate a newborn’s overall physical condition after
delivery. A perfect Apgar score of 10 means an infant 1s in the best possible condition. In this
paper, an infant with an Apgar score less than or equal to 8 is defined as having a low Apgar
score; as a result, 10% of infants fall into the low Apgar score group.
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three main factors: first, changes in behavior (e.g., reduction in smoking, increase in fertility
treatment); second, demographic changes (e.g., a rising fraction of all U.S. births are accounted
for by Hispanics rather than by African-Americans); and third, access to medical care, which is
likely to be linked to the rapid increases in public health insurance coverage which took place

during the late 1980s and ecarly 1990s.

I find that access to medical care and changes in maternal behavior are the most important
factors in the decreasing health gradient. Specifically, access to medical care accounts for 40%
of the decreasc in the gradient of low Apgar scores. Maternal behavior changes such as delays in
pregnancy, fertility treatments (inferred from an increase in multiple births), unhealthy
gestational weight gain, and reduction in smoking, together explain 30% of the closing gap.

Demographic changes explain 12% of the gap.

Although babies born to better educated mothers are healthier than those born to less
cducated mothers, it is comforting to know that over the past two decades, the infant health
gradicnt has been narrowing (even if it has not yet disappeared). For example, in 1983, if babies
born to mothers with less education had been born to highly educated mothers, approximately
21,365 fewer newborns would have had low Apgar scores. By 2000, this “excess™ had declined
to approximately 4,121°. This paper also suggests that the rapid Medicaid expansion in the late

1980s and early 1990s is the most important factor in accounting for the closing gap. However,

3 In 1983, there were 577,440 babies born to mothers with less education. In 1983, the
percentage of low Apgar score babies among mothers with less education was 14.4 while the
percentage of low Apgar score babies among the high educated group was 10.7. Therefore, the
number of “excess” low Apgar score babics was 21,365 (577,440%(0.144 - 0.107) =21, 365). In
2000, these percentages were 10.1 and 9.4 among the less educated and highly educated groups,
respectively. Taken together with the fact that 588,770 babies were born to less educated mothers
in the year 2000, we find that the number of “excess” low Apgar score babies in 2000 was 4,121
(588,770%(0.101-0.094)=4,121).



this work also highlights the importance of maternal behaviors and demographic changes in

driving trends in infant health.
PREVIOUS LITERATURE

In this paper, cducational attainment, rather than income, is used as an indicator of
socioeconomic status, A mother’s education level can affect child quality not only by changing
the household budget constraint but also by changing the mother’s behaviors. Namely,
education may affect the budget constraint both directly through higher earnings for the woman
(Card 1999)° and indirectly through an improvement in her marriage market prospects (Behrman
and Rosenzweig 2002). In addition, even holding constant the budget constraint, a mother’s
cducation may improve child quality if it induces her to behave in a healthier way (e.g.,
reduction in smoking); to make better decisions (c.g., cat healthier, gain adequate gestational
weight); or to alter her preferences (e.g., education may increase one’s patience (Becker and

Mulligan 1997) or risk aversion).

Using education in this context has two main advantages. First, education is a more
permanent and stable measure of socioeconomic status than income. For example, income may
be affected by the health of the unborn child through reductions in maternal labor supply or high
medical bills. Second, data on educational attainment is collected for all mothers, not only those

who are employed.

Extensive rescarch concerning the social determinants of health has revealed that education

is strongly associated with a broad range of health measures (see Marmot 2004 for a review), but

® The private returns to schooling in the United States in the 1990s are believed to be about 8-
12%: each extra yecar of schooling appears to be associated with an 8-12% increase in carnings.
Sce Card (1999) for a comprehensive survey of the evidence on the private returns to schooling.
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little is known about the evolution of educational-related disparitics over time. Moreover, all the
previous studices on health disparities over time are centered on adults’. Thus, in this section, I

draw from the literature on the changes in educational-based health inequality among adults.

Research on adults has shown that the gradient in health status has steepened, in the sense
that the same difference in years of education is now associated with a larger difference in the
probability of death. For example, Koskinen (1985) showed that socioeconomic differentials in
life expectancy have reportedly widened in England and Wales. Using a series of Decennial
Supplement on Occupational Mortality data, he showed that age-adjusted mortality rates have
declined in all social classes, but differences between classes are persistent. Later, using the
same data, Pamuk (1985) confirmed that social-class inequality in mortality among occupied and
retired males declined in the 1920s, then increased during the 1950s and 1960s so that by the
carly 1970s it was greater than it had been in the early part of the century. For married women,
using husband’s social class as a socioeconomic indicator, a similar increase in inequality with

respect to mortality rates occurred from the 1950s to the 1970s.

More recent studices in the United States further support these findings. For example,
Feldman et al. (1989) suggested that in 1960, there was little difference in mortality by
educational level among middle-aged and older men. Since 1960, however, death rates among
men declined more rapidly for the more educated than the less educated, resulting in a substantial
educational differential in mortality in 1971-1984. Pappas et al. (1993) suggested that in the
1980s, the differences in mortality across educational groups were larger than those in 1960.

Their analysis, however, was limited to a comparison of two selected dates, 1960 and 1986.

" A few researchers have investigated trends in infant mortality by race (Collins and Thomasson
2002; Culter and Meara 2003), but neither by income nor education.
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Preston and Elo (1995) later confirmed that educational inequality in mortality was greater
between 1979 and 1985 than in 1960 for white men. For white women, however, mortality
differentials based on education have narrowed rather than expanded since 1960; these findings
contradict those of Pappas et al. (1993). Crimmins and Saito (2001) found large and growing
educational differences in healthy life expectancy in the United States from 1970 to 1990.
Schoeni et al. (2001, 2005) found that educational differences in old-age disability rates have
been declining since the early 1980s but the gains have been concentrated among the most
educated. Thus, this line of research concludes that over the twentieth century general health
status among Americans has strikingly improved. But at the same time, important and persistent
health differences based on socioeconomic status have grown. This paper expands this linc of
research to include the evolution in the gradient in infant health, an issue that is of relevance to

public policy makers and researchers alike.

A FRAMEWORK FOR EXPLORING INFANT HEALTH

The regressions used in this paper are guided by a simple model in which the likelihood of
an adverse infant outcome is influenced by three mechanisms: (1) maternal behavior, such as
smoking, unhealthy weight gain, delaying fertility or seeking fertility treatment, (2) demographic
changes (for example, the nising fraction of U.S. births accounted for by Hispanics rather than by
Blacks), and (3) access to medical care. Variables associated with these mechanisms can be
viewed as inputs into a health production function; the function captures the means through
which variables related to infant health translate into various infant health outcomes.
Understanding these mechanisms provides guidance as to which controls are necessary in
reduced form estimates and facilitates the interpretation of the decomposition implemented later

in this paper.



Maternal Behavior Changes

Maternal behavior during pregnancy is important for producing healthy babies (Grossman
1972; Kenkel 1991). The measures of maternal behavior which I use arc maternal age, marital
status, whether the mother smokes, and gestational weight gain. Another iteresting component
is the use of fertility treatment which is unobserved, but which I infer through the prevalence of

multiple births (sce discussion below).

Many studies show a U-shaped relationship between maternal age and pregnancy
outcomes”. Out-of-wedlock birth has long been recognized as one of the demographic risk
factors associated with infant mortality and other adverse infant health outcomes (Bennett 1992).
Data used in this study show that the infant death rate for unmarried mothers was 1.9 times
higher than that of married mothers during the sample period’. Maternal smoking adversely
affects the health of both mother and child'”. Both inadequate and cxcessive weight gains are
important risk factors. Inadequate gestational weight gain has been reported to increase the risk

of preterm delivery and the risk of having an infant who is small for gestational age (SGA)

" For example, young adolescents (12-17 years) have long been associated with higher infant
mortality rates (Cook 2005). With more women postponing childbearing until their later
reproductive years, there is increased awareness and concern about advancing maternal age and
infant health. Some studies have shown babies born to older mothers have an increased risk of
low birth weight (c.g., Cnattingius ct al. 1993; Cnattingius ct al., 1992), of preterm delivery (e.g.,
Astolfi and Zonta 2002; Cnattingius et al. 1992) and of being small for gestational age (SGA)
(c.g., Dildy et al. 1996; Dollberg ct al. 1996).

? Infant death rate was 6.9 per 1000 births for married mothers, while it was 12.9 for unmarried
mothers during the sample period (Author’s calculation from U.S. Vital Statistics, 1983 to 2000).
" For example, Licn and Evans (2005) find that states that adopted large cigarette tax hikes had a
corresponding decrease in the percentage of pregnant women who smoke. Meara (2001)
documents a strong correlation between smoking during pregnancy and the probability of having
a low birth weight infant. Almond et al. (Forthcoming) find significant negative cffects of
smoking on birth weight and Apgar scorc. Chomitz ct al. (1995) shows that if all women stopped
smoking when they became pregnant, at least 20 percent of all low birth weight infants could be
avoided.



(Abrams 1989). On the other hand, excessive weight gain is associated with complications in
pregnancy such as higher rates of hypertension, C-section, induction of labor, and large-for-
gestational-age infants (Jensen 2005; Thorsdottir 2002; Wanjiku and Raynor 2004). One
limitation, however, of previous studies of the effects of excessive weight gain is that they use
small hospital data sets without information on Apgar scores rather than using the Vital Statistic
data which includes information on Apgar scores and has a large sample size. Thus this work is
able to present a new finding: a positive relationship between excessive weight gain and low

Apgar scores.

The last factor related to maternal behavior that I investigate is the effect of fertility
treatments. Multiple births reduce the health gap, but do so in an undesirable way by decreasing
infant health among highly educated women. Although I do not have data on fertility treatments,
the sharp increase in the number of multiple births in certain groups can be used to infer the
prevalence of this procedure''. Compared with singleton births, children of multiple births
usually have more complications, such as increased risk of miscarriage, pre-cclampsia, growth
retardation, and preterm delivery. For example, Schieve (2002) shows a positive relationship

between (very) low birth weight and multiple births.
Demographic Changes

Since a rising fraction of U.S. born babies are accounted for by Hispanics rather than

African-Americans. it is important to address differences in health outcomes among various

" Fauser (2005) shows that although an association between older females and multiple
gestations is clear, the delay in childbearing accounts for no more than 30% of the recorded
overall increase in multiple pregnancies. Furthermore, the rate of triplet and higher-order
multiple pregnancies has increased four-fold over the same time period, a trend that can be
attributed almost entirely to fertility treatment.
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racial groups. Hispanics and African-Americans have very different average infant outcomes as
compared to whites. For example, Forbes (1991) shows that despite a higher level of risk factors
such as low sociocconomic status, delayed use of prenatal care, and higher parities'”, Hispanic
women tend to have favorable birth outcomes, a phenomenon that has come to be termed an
“cpidemiologic paradox”. However, research also shows that these positive effects are restricted
to those who are foreign-born but not to American-born Hispanic women. For example, Collins
and Shay (1994) shows that in very low-income (less than $10,000/ycar) census tracts, Mexican
and other Hispanic infants with US-born mothers had low birth weight rates of 14 and 15%,
respectively. In contrast, Mexican and other Hispanic infants with foreign-born mothers who

resided in these arcas had low birth weight rates of 3 and 7%, respectively.

Infant mortality among blacks in the U.S. has historically been about twice that of whites
(National vital statistics reports, NCHS 2002). Numecrous studies have argued that the lower
average relative birth weight of African-American babies is the primary reason for the

persistence of black-white infant mortality differentials (c.g., Lu and Halfon 2003)".
Access to Medical Care

It is widely believed that expanding medical carc can improve infant health. For example,

Currie and Gruber (1996) show that increased eligibility for public health insurance increased the

"?Parity is defined as the number of times that a mother has given birth to a fetus with a
gestational age of 24 weeks or more, regardless of whether the child was born alive or was
stillborn.

13 However, there is no consensus in the literature as to whether genetic factors are responsible
for the lower average birth weight of African-American babies. Race may possibly reflect
genetic differences but it may also be a proxy for health habits, familial support, exposure to
stress, or maternal health endowments — factors that arc not easily observable by rescarchers.
Theretfore, when drawing causal inferences, it is necessary to be aware of key factors that may be
correlated with race and which may significantly influence infant outcomes.
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utilization of medical care and lowered the incidence of infant mortality'*. Inadequate use of
prenatal care by the poor is generally viewed as an important determinant of their relatively
worse infant health outcomes; furthermore, it provides a more general indicator of access to
medical care for pregnant women. Rapid expansions in Medicaid, the public health insurance
program for poor women and children, in the late 1980s and early 1990s may have caused a
narrowing in the infant health inequality gap by improving access to medical care especially

among less educated women.
DATA

The main source of data used in this study comes from the Linked Birth and Infant Death
files (LBID) released by the National Center for Health Statistics (NCHS). The data are publicly
available for periods 1983-1991 and 1995-2000. These data contain linked information from
birth and death certificates. Unfortunately, this linkage is not provided by NCHS for the years
1992, 1993 and 1994. For these three years, the Vital Statistics Detailed Natality data arc used
instead. Although infant morality information is not available in the Natality data, it contains

scveral other infant health measures like Apgar scores which are of interest to this work.

The combined LBID and Natality data sets provide a census of virtually all of the
approximately 4 million births that occur in the United States each year. Beginning in 1989, the
Vital Statistic files include self-reported data on maternal smoking during pregnancy and
gestational weight gain. My decomposition analyses therefore focus on the period between 1989
and 2000 when these two measures of maternal behavior are available.  States that do not report

maternal education, Apgar scores, and relevant explanatory variables for all of the sample years

"* Curric and Gruber (1996) find that a 30-percent-point increase in eligibility would lead to a
reduction of 8.5 percent in infant mortality rate.
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are excluded for consistency. States that do not report smoking behavior and gestational weight
gain after 1989 are also excluded””. To ease computation time, 1 then take a sample of 10%.
These exclusions provide a sample that consists of around 4,412,000 observations from 43 states.
This large sample size allows the analysis of relatively rare infant outcomes with high precision
and enables us to conduct detailed analysis by maternal education groups.

My primary measures of health outcomes are low Apgar scores and infant death rates. The
Apgar score is an overall measure of an infant’s health at birth. It was designed to quickly
cvaluate a newborn's physical condition after delivery and to determine any immediate need for
cxtra medical or emergency care. Apgar scores are a composite index and take into account
activity (and muscle tone), pulse (heart rate), grimace (reflect irritability), appearance (skin
color), and respiration (breathing rate and cffort); each factor is scored on a scalc of 0 to 2. The
sum of these five factors is the Apgar score. Thus scores range from 0 to 10, with 10 being the
highest possible score. Appendix Table 1 shows the distribution of Apgar scores. In this study,
a low Apgar score is defined as 8 or below, which results in approximately 10% of infants being
in this category. It is important to recognize that Apgar scores and infant death rates measure
health at different times. Low Apgar scores reflect the underlying health of an infant at birth;
however, infant mortality rates measure infant health up to age one, thus including the effect of

any parental or medical interventions.

This study distinguishes between three education groups: high school dropouts (less than 12
years of schooling completed), high school graduates (12 to 15 years of schooling completed),

and college graduates (16 or more years of schooling completed). I use these categories in part

' California, Texas, Washington and New York do not report mother’s education. California,
Indiana and South Dakota do not report maternal smoking. California and Texas do not report
Apgar scores. Louisiana, Nebraska and Oklahoma do not report gestational weight gain.
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because they coincide with the assignment of major educational credentials, high school and
college degrees, and in part because they mark the points on the education distribution at which
differences in infant health by education level are very large. The striking differences across
cducation groups can be seen in Table 1 which provides key summary statistics. High school
drop-out mothers are 2.26 times more likely than college graduate mothers to have children who
die before age one and 2.53% more likely to have children with low Apgar scores.

Besides differences in the two infant health measures above, there are also substantial
differences in maternal characteristics by education group. Table 1 provides summary statistics
rclated to measures of maternal behavior. Highly educated mothers are three times more likely
to give birth after age 40 as compared to high school dropout mothers. College graduate mothers
arc also more likely to have multiple births, more likely to be married, and less likely to smoke
during pregnancy; they are also less likely to gain more than 60 pounds or gain less than 15
pounds during pregnancy. As for demographic backgrounds, college graduate mothers are more
likely to be white and less likely to be Hispanic or African-American. Finally, college educated
mothers are twice as likely to report having received adequate prenatal care'®, both in terms of
the timing of initiation of prenatal care and the number of visits.

Figures 2, 3 and 4 further explore maternal behavior characteristics, demographic factors,
and access to medical care, respectively, by expanding the analysis over time. Understanding
these trends is important because differential trends in these variables across education groups
may potentially contribute to educational disparities in infant health.

In Figure 2, I find that there is an increasing trend towards multiple births among college-

educated mothers while the probability of multiple births remains constant among high school

' The criterion for adequacy of prenatal care is based on Kessner criteria. The month in which
prenatal care was initiated, the number of prenatal visits, and gestation are used to cvaluate
whether prenatal care is adequate.



dropouts. The probability of having multiple births for high educated women has doubled over
the past two decades; it increased from 2% in 1983 to 4% in 2000. We also see that (1) among
the high education group the percentage of mothers over 40 years old has gone up steadily over
time; (2) an increasing number of less educated women gain over 60 pounds during their
pregnancies; and (3) there is a more rapid decline in smoking among less educated women than
among high educated women (where rates were alrcady low).

Figure 3 shows there were large demographic changes from 1989 to 2000 for all education
groups. With the influx of Hispanic immigrants over the past two decades, the increasing
fraction of Hispanic mothers should come as no surprise. The share of high school dropout
women who arc Hispanic increased from 12% to 28%, while the share of high school dropout
women who are African-American decreased from 28% to 23%. Shares of African-American
and Hispanic college-educated women have shown relatively little change over time. Given
differences in average birth outcomes between groups, one would expect this shift in
demographic composition to improve health among children of less-educated women, and to
close the gap in outcomes between less-educated and more-educated women.

Regarding access to medical care, Figure 4 shows that the percentage of less educated
women having adequate prenatal care over time. In line with the expansion of Medicaid
cligibility, we see an increasing fraction of babies born to less educated mothers who have
adequate prenatal care. The percentage increased from 45% in 1989 to 55% in 2000. In contrast,
there was only a | % increase in adequate prenatal care for highly educated mothers, from 85%
in 1989 to 86% in 2000. Given the positive effect of the Medicaid expansion on mothers with
little education, improvements in medical care can be expected to close the infant inequality gap
and, hence, are expected to positively contribute to the closing gradient.

METHODS
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In order to investigate the development of the gradient over time, I begin by graphing the
relationship between infant health measures and maternal education over time. Figures 5a and
5b plot the conditional expectation of low Apgar scores and infant death rates as a function of
time based on maternal education. The health gradient is immediately apparent — over time,
infants born to highly educated mothers always have a lower probability of low Apgar scores and
a lower infant death rate.

A key new finding of this study is that the gap in infant mortality has stayed relatively
constant over time while the gap in low Apgar score has been decreasing over the past two
decades. As shown in Figure 5a, the incidence of low Apgar scores is higher for infants born to
less educated mothers (line with triangles) than for infants born to highly educated mothers (line
with circles). While there is a good deal of variation in the incidence of low Apgar scores, it 1s
obvious that the gap between the low and high education groups narrows over time. In 1983,
infants from the less educated groups were 3.8 percent more likely to have a low Apgar score
than infants from the high education group. By 2000, however, this percentage had decreased to
0.5 percent. Since there is little evidence of an increase in low Apgar scores among infants of
high educated mothers, it appears that the narrowing gap is primarily due to a decrease in the
incidence of low Apgar scores among infants born to less educated mothers.

Figure 5b plots the number of deaths per 1000 births based on maternal education groups.
This figure shows that infants born to less educated mothers always have higher death rates, and
that the differences in death rates have stayed relatively constant over time.

In order to further investigate the gradient, I estimate a model of the following form:

(1) P, =B, + B L, + oM, + B[L* yeartrend], + B,[ M * yeartrend], + p[ year], + X, +¢&,

Lh



where P, is the probability of a negative infant health outcome for the i" respondent in sample
year t. Specifically, P, is the probability of a low Apgar score, which measures infant health at
birth, and the probability of infant death within the first 12 months. L and M are dummy
variables for mothers who in the low education group (less than 12 years of schooling
completed) and in the middle education group (12 to 15 years of schooling completed),
respectively; the yeartrend is a linear index of the sample year where 0 represents 1983 and 19
represents 2000; year includes a full set of year dummies. The vector X, includes time-
invariant covariates measured at the individual level.

In this model, the main coefficients of interest are S, and S, , which represent the changes in
the gradient over time for the low and the middle education groups, respectively. For example, a
positive /2, indicates an increasing difference in infant health between the low and high
cducation groups, while a negative coefficient indicates that this gap actually narrows.

In order to test whether the results of model (1) are robust to the specification of a linear time
trend, in the Appendix, I re-cstimate the model using a full sct of ycar dummics rather than a
linear year trend. I plot the coefficients of the interaction terms between low and middle
cducation dummies and the year dummies to ensure that the results are consistent.

In order to examine the factors that account for the evolution of the gradient, [ implement a
decomposition method similar to that proposed by Smith and Welch (1989) and Heckman et al.
(2000). Specifically, I examine the influence of three broad sets of factors: 1) maternal
behavioral changes, as measured by whether a mother gives birth at an unhealthy maternal age,
expericnces excessive weight gain, has multiple births, or smokes during pregnancy; 2)
demographic composition changes, including an indicator for whether a mother is Hispanic and
an indicator for whether a mother is African-American; and 3) access to medical care, consisting

of a dummy for adequate prenatal care and a dummy for inadequate prenatal care.
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To understand this decomposition, let x refer to the three sets of variables mentioned above
with the associated vector of coefficients . Let ¢ be the current year and 7 be the base year,

while /7 denotes high education group and L denotes low education group.

=it =l = : : I
Letx, ,x; ,x: ,x. denote the mean vectors of high and low education group characteristics at

different points in time. Then, the change in the low education group infant outcome minus the
high education group infant outcome between time periods 7 and 7 is decomposed in the

following way:
(%A= )- (<t == ) -
[(;-:'_;;’")_(;: -
R el | Ve =) — (b)
SRl (A B—— (©)
vxi | (B -B)- (B -BY)] i)

The first two terms of (2) measure the contribution of changes in characteristics, valued at
base-year cocfficients. Term (a) measures the change in the infant health incquality predicted by
changes in the characteristics of the two groups over time. These changes are valued using base-
year high education group parameters. For example, if differences between the characteristics of
highly educated and less educated mothers had diminished over time, then this component of the
infant health gradient would have decreased. Term (b) measures the additional change in the
infant health gradient predicted by the change in low education group characteristics, taking into
account that the base-year coefficients of the high and low education groups differ. For example,

if returns to medical care (in the base year) are higher among the high education group, then an



increase in the overall mean values of medical care leads to an increase in the infant health
disparity because the highly educated benefit disproportionately.

The last two terms measure the contribution of changes in coefficients. Term (¢) measures
the effect of a change in the infant health gap due to a change in the returns to a specific
characteristic; taking into account the fact that low and high education group mean
characteristics differ in the current year. In other words, if the less educated are less likely to
have a characteristic for which the return decreases, then the gradient decreases. For example, if
the return to medical care decreases over time, we can expect the infant health disparity to
decrease because high education groups have more adequate medical care than low education
groups. Term (d) measures the predicted change in the infant health disparity that occurs
because high and low education groups become more similar in terms of coefficients, valued at
current-year low education group characteristics. This term implies that if the coefficients of the
less educated improve more than the coefficients of the highly educated, the gap decreases due to
a convergence in cocfficients.

RESULTS

The Trend in Health Inequality

Table 2 displays the cffects of maternal education on infant health outcomes as well as the
evolution of the gradient over time. Since the coefficients of logistic regressions are not directly
interpretable, the marginal effects of the regressions are reported. The first column shows the
estimated coefficients where the dependent variable is an indicator of whether the infant had a
low Apgar score from 1983 to 2000. Two findings stand out. Looking at the main cffects, the
first thing to notice is the differential infant health outcomes based on maternal education groups.
The marginal cffect of low education is 4 percentage points and the marginal effect of middle
education is 2 percentage points. That is, the probability of being a low Apgar scorc baby is 4
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(2) percentage points higher for a baby born to a less educated (middle educated) mother versus a
highly educated mother.

The other key finding is that the trend in the health inequality gap, measured by a low
Apgar score, has indeed been decreasing over time. The interaction terms between the time
trend and education levels are negative and significant, indicating that the differences in low
Apgar scores have decreased since the early 1980s. As a gauge of the size of the change in the
gap, we see that the education-based infant health gap between college-graduate and high school
dropout mothers has decreased by 4 % (-0.166/4.012) per year.

The effects on infant death are shown in column 2 of Table 2. The estimated cffects on the
interaction terms suggest that the gradient has stayed relative constant over time. The interaction
terms between the time trend and education levels are small in magnitude and not precisely
estimated. Therefore I conclude that the gap with respect to infant death has stayed constant
over time. In the appendix, I show that the results (i.c., the gradient decreasing with respect to
low Apgar score and the gradient remaining constant with respect to infant death rates) from
Table 2 are robust to using year dummies rather than time trends.

Table 3 shows the estimated effects of the other covariates included in model (1). Columns
1 and 2 are for the whole sample period (1983~2000) while columns 3 and 4 cover 1989 to 2000,
the period when information on gestational weight gain and smoking behavior is available. As
discussed previously, the effects of maternal age and weight gain on infant health outcomes are
highly non-lincar. I therefore include a dummy for teenage mothers and a dummy for mothers
older than 40 to capture the non-linear effect of maternal age on infant outcomes. The effects of
weight gain on infant health are also non-lincar. To capture the non-lincar effects, I include a

dummy for weight gain less than 15 pounds and a dummy for weight gain over 60 pounds.
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From Table 3, consistent with our expectations, we see that Hispanics, foreign-born
mothers, and married mothers are Iess likely to have babies born with low Apgar scores.
Furthermore, children born in multiple births, born to high school dropouts, whose mother
smokes, or whosc mother is of high parity are more likely to have a low Apgar scores. The
negative cffect of multiple births on low Apgar score is particularly large; a multiple birth baby
is 11 % more likely to have low Apgar score than a singleton birth baby (i.e., only one child
born to a mother). Among the various factors, this effect is the most salient.

Particularly interesting from column 2 in Table 3 are the marginal effects of the dummies
for weight gain during pregnancy. I find a positive effect of inadequate weight gain on a low
Apgar score, a finding that is not previously documented in the literature. Mothers with weight
gain less than 15 pounds are 3.14 percentage points more likely to have low Apgar score babies.
A new finding of this paper 1s that babies whose mothers have weight gain over 60 pounds also
have a higher probability of a low Apgar score; the effect is 0.43 percentage points. As for the
cffects of weight gain on infant death, I find that inadequate weight gain results in higher infant
death rates; however, excessive weight gain does not seem to have similar ncgative effects on
infant death.

In order to assess how much of the gap is accounted for by different groups of covariates,
Figure 6 plots the conditional expectation of low Apgar score for high and low education groups
controlling for different scts of covariates based on the hypotheses described previously. More
specifically, the solid line is the unconditional expectation, which for comparison is the same as
in Figure 5a. The dashed line is the conditional expectation when demographic variables are
controlled. The dotted line is the conditional expectation when I add in controls for demographic
variables as well as access to medical care. The dotted-dashed line is the conditional expectation

controlling for all three scts of variables.



From Figure 4, it is clear that as each set of controls is added to the regression, the gap
between the high and low education groups closes; we see that different control variables can
account for a large portion of the gap. However, from this graph alone, it is difficult to asscss
how much of the gradient cach set of variables accounts for because the order in which the
controls are added matters. Furthermore, this gap does not take into account the effects of
changes in coefficients.

For a more rigorous analysis, I follow the aforementioned decomposition method. This
decomposition method assesscs the contribution of each control variable and differentiates
between the changes in gradient that are due to changes in characteristics verses changes in
coefficients (i.e., the returns to certain characteristics). For example, if the coefficient from a
linear regression model associated with adequate prenatal care is -0.03 and the dependent
variable is whether a baby has a low Apgar score, then having adequate prenatal care is
associated with a 3% lower probability of having a low Apgar score baby. In other words,
having adequate prenatal care has a negative 3% return with respect to low Apgar scores.
Therefore, if a cocfficient changes over time, we then interpret this as a change in the return to a
certain characteristic over time. For example, increases in the return to medical care over time
means that having adequate prenatal care is associated with a smaller gain in Apgar scores in
past years than in the present. In other words, the health differences between babies who receive
adequate prenatal care and those who do not receive prenatal care increases over time.

Decomposition Results



Table 4 shows the results of the decomposition'’. Overall, access to medical care is the
dominant factor in explaining the closing infant health gradient as measured by a low Apgar
score. All else equal, the increased likelihood of access to proper medical care for less educated
women narrows this difference by 39.5%. However, although access to medical care is certainly
a driving factor, it explains less than half of the closing gradient. Maternal behavior changes and
demographic changes also contribute significantly, explaining 29% and 12%, respectively; 18%
1s not explained by the variables I include in my decomposition. Overall, 33.5% of the variation
is explained by changes in characteristics and the remainder is accounted for by changes in

cocfficients, or, as described above, changes in the returns to characteristics.

As scen in Table 4, the four most important factors in explaining the closing infant health
gradient are adequate prenatal care, foreign-born mothers, married mothers and multiple births.

In what follows, I briefly discuss each of these factors.

The single largest component is adequate prenatal care; it reduces the gap by 37%. This
finding suggests that the increases in access to medical care, perhaps cause by the rapid Medicaid

expansion in the late 80s and early 90s, played a significant role in closing the infant health gap.

Being a foreign-born mother is perhaps the most important demographic variable,
accounting for 12% of the closing gap. Coupled with the fact that 80% of foreign-born less
educated mothers are Hispanic, this result is consistent with the current literature that claims that
foreign-born Hispanic immigrants have better infant health outcomes. When assessing the

effects of the influx of Hispanics on the infant health gradient, it is important to look not only at

" In the decomposition, T use1989 as the base year and 2000 as the current year. 1989 is the first
year that data on weight gain and smoking behavior is available and 2000 is the latest year of this
study.



the effects of being Hispanic but also the effects of being foreign-born. Combining the positive
effect of being foreign-born (12.1%) and the negative effect of being Hispanic (-5.9%), the net
effect of the influx of Hispanic women over the past few decades accounts for approximately
6.2% (12%-5.9%)"" of the closing of the infant health gap in low Apgar scores. This finding
suggests that it the flow of Hispanic immigrants continues, we may see further decreases in the

infant health gap.

Of the maternal behavior variables, whether a mother is married explains 12% of the
closing gradicent. This may seem counterintuitive since the percentage of married mothers
among the less educated has decreased over time and in general married mothers give birth to
healthier babies. However, most of the positive contribution of being married comes from
changes in the returns to being married (i.c., in coefficients) rather than changes in characteristics.
and since the positive effect of being married has been decreasing over time, these results are
less surprising. In short, since there is a higher percentage of unmarried mothers in the low
cducation group versus the high education group, and since the negative effect of being an
unmarried mother has been decreasing over time [See Figure 2 in the Appendix], less educated

mothers benefit disproportionately, thus narrowing the gradient.

The last important component 1s multiple births - accounting for 11%. This should not be
surprising due to the large increase in multiple births among highly educated women. Although
decreases in the infant health gap are generally a good thing, the increase in multiple births
closes the gap in a less desirable way. Instead of improving infant health at the low end, it

worsens infant health at the high end of distribution.

' 80% of the forcign born mothers are Hispanic.

23



SPECIFICATION CHECKS

Selection Issue

When interpreting changes in the gradient using fixed education groups, it is important to
address issues of selection. Over time, on average, an increasingly higher level of educational
attainment has been achieved. The crux of the sclection problem is that pcople with the same
characteristics were more likely to go to college in 2000 than in 1980. Figure 7 shows that in
1983, 21% of mothers were high school dropouts, as opposed to 18% in 2000. As the general
level of education increases, individuals who drop out of high school are those who go against
the norm because individuals who would have been high school dropouts before now become
high school graduates. That is, high school dropouts are increasingly negatively selected. In
turn, those who would have been high school graduates before become college graduates now.
The trend of college graduates increased steadily over the sample years. In 1983 only 16% of
mothers graduated from college; in 2000, the percentage reached 26%. In other words, college
graduates are increasingly less-favorably selected. Therefore selection at the top overestimates
convergence, while selection at the bottom gives an underestimate of convergence. To the extent
that the difference in outcomes between high school and college graduates is relatively small,
this will not significantly decrease the average for the college graduate group. However, it is an
empirical question as to whether my evidence of a closing gradient provides a lower or upper
bound on the convergence of health outcomes when using relative education groups.

To overcome these selection issues, I adopt a propensity score method. The objective is to
hold constant the probability a person would attend college, given their characteristics. I first
estimate a logistic equation predicting the probability of a person attending college for in 1983.

Next I take the 1983 coefficients and estimate the probability of attending college for the rest of
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the sample years. Finally, in each year, I take the top 20% of the people as the high education
group and the bottom 20% of the people as the low education group. I then re-estimate model
(1) using this new education group variable.

Table 5 shows the infant health gradient using these relative education groups. The results
from Table 5 show the same pattern of convergence as before (i.e., using high school dropout
versus college graduate); that is, we still see convergence in low Apgar scores but not in infant
death rates. The interaction terms of a linear time trend and education levels are negative and
significant (by chance the estimated cocfficient -0.166 is ecxactly the same as it is in Table 2),
indicating that the differences in low Apgar scores have decreased since the carly 1980s. In
summary, the results in this section show that the convergence in low Apgar score shown in
Table 2 is robust to possible selection issucs.

Convergence by Demographic Group and by Region

Since we see convergence for the nation as a whole, it is perhaps of interest to see whether
the convergence is restricted to some regions or to some cthnic groups. The convergence pattern
is the same for all cthic groups, i.¢., Caucasian, African-American and Hispanic. (Results are not
shown.) However, the rate of convergence is faster in the south than in other regions (i.c., the

non-south).

Table 6 shows the evolution of the gradient by region. Columns 2 and 3 show the
convergence in the South'” and the non-South arcas, respectively. The coefficient of the

interaction term between low education and a linear time trend for the South is -0.20 percentage

" The South includes the following three census regions: West South Central, East South Central
and South Atlantic. West South central include Texas, Oklahoma, Arkansas, Louisiana. East
South Central includes Mississippi, Alabama, Tennessee and Kentucky. South Atlantic includes
Florida, Georgia, South Carolina, North Carolina, Virginia and West Virginia.

b
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points while the coefficient for the non-South is -0.160 percentage points, indicating a faster
convergence in the South. If we focus on columns 5 and 6 where I restrict the sample period
from 1989 to 2000, we also scc that the South converged faster than the non-South. The
estimated effect of convergence is -0.23 for the south, while it is only -0.14 for the non-South.
Overall, the estimated coefficients show that the effect in the non-South is much smaller than in

the South.

A natural question to ask is why the gradient in the South converges faster than the gradient
in the non-South. A possible answer to this question is that the Medicaid expansion was much
more important in the South than in the non-South. Figure 10 supports this hypothesis; it shows
the percentage of mothers who have adequate prenatal care over time by region and by maternal
education. From this graph we can sec that although the percentage of women having adequate
prenatal care has been increasing over time in both regions, the percentage increases more
rapidly for less educated women in the South. Before 1990, less educated women in the South
had, on average, less adequate prenatal care than their counterparts in the non-south, However,
after 1990, less educated women in the South actually had a higher probability of adequate
prenatal care than their counterparts in the non-South. The timing of the rapid increase in
adequate prenatal care among less educated women in the South corresponds exactly with the
rapid Medicaid expansion of the late 1980s and early 1990s. Morcover, Medicaid expansion is
more important in the South than in the non-South because the South is poorer. Less educated
mothers in the South are, on average, poorer than the less educated women 1n the non-South.
Therefore, more less educated mothers are covered by Medicaid in the South than in the non-

South.
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[ also looked at differences by region for all my control variables. However, I do not see
any difference in the slope of the time trend (with the exception of the adequate prenatal care

variable as discussed above).

Table 7 shows the decomposition results by region. For comparison, Column 1 displays the
results for the whole nation as in Table 4. Columns 2 and 3 are the decomposition results for the
South and for the non-South, respectively. From the table we sce that access to medical care
accounts for 40% of the closing gradient for the whole nation; however, the regional differences
are quite stark. Access to medical care accounts for 65% of the closing gradient in the South, but
only 25% of it in the non-South, further supporting the key finding of this section — the faster
rate of convergence in the South is due to the relative importance of Medicaid expansions.

DISCUSSION AND CONCLUSIONS

Using Vital Statistic Data in America from 1983 to 2000, I examine two important questions
regarding the evolution of the inequality (or gradient) in infant health over time. First, has the
infant health gradient increased or decreased over time? After finding that the gradient indeed
decreases over time, the next step asks what accounts for the decreasing gradient. This study
represents a first attempt to look into the evolution of the infant health gradient. The major
findings of this paper are that when this disparity is measured by low Apgar scores, we observe a
narrowing of the gradient over the last two decades of the twenticth century, but when using
infant dcath rates as a measure, the gradient has remained relatively constant over time. These
findings provide a sharp contrast to the literature on adults that shows increasing health
disparitics.

To address the second question, I use a simple decomposition which reveals that increasing

access to medical care is the dominant factor in explaining the decrease in the infant health



gradient, as measured by a low Apgar scorc. All else equal, the greater likelihood that less
cducated women now have access to proper medical care narrows the low Apgar score gap by
39%. However, even though increasing medical care is the most important factor, it explains
less than half of the closing gradient. Maternal behavior changes and demographic changes
contribute significantly; maternal behavioral changes explain 29% and demographic changes,
especially the increasing share of births to foreign-born Hispanics, explain 12%. When I re-
analyze the results by region, I find that access to medical care is more important in the South
than in the non-South. This finding is consistent with the fact that over time, the percentage of
mothers receiving adequate prenatal care increases more rapidly in the South than in the non-
South. Taken together, these findings suggest that the Medicaid expansion was more important
in the South than in the non-South regions and that this drives the more rapid convergence of the

gradient in the South.

Finally, this paper calls attention to the fact that the gradient converges not only because
infant health among low education groups has increased but also because infant health among the
highly educated group has deteriorated in some respects. The increasing trend of multiple births
among highly educated mothers is worsening the infant health distribution at the high end of the

distribution.



APPENDIX

In Table 2, I use a linear time trend to estimate whether the education-based infant health
gap decreased over time. We see that infant health as measured by a low Apgar score has
decreased; however. infant health as measured by infant death has stayed constant over time. The
lincar time trend, however, may mask the effects of different years. In order to check the

robustness of a lincar time trend, I estimate the same model using a full set of year dummics.

The marginal effects of education*year dummies are plotted in Appendix Table 1. The line
with triangles (circles) plot the marginal effects of low (middle) education dummy * year
dummics from 1984 to 2000. The omitted ycar category is 1983. The red line is a horizontal line
representing (). The difference between the line with circles (triangles) and the red line measures
the degree to which the gradient has converged between highly and less (middle) educated
women. For example, the coefficient for low education® year 1999 dummy is -0.02, which
means that a baby born to a less educated mother in 1999 is 2 percentage points less likely to
have a low Apgar score than a baby born to a less educated mother in 1983. Since the gap
between the blue and red lines has increased over time, the gradient has decreased. Combined
with the regression results using a linear time trend, we sce that the decreasing gradient is robust
to using a linear time trend specification or a full set of year dummies. Figure 1b in the
Appendix plots the same results as Figure 3a but for infant deaths. Since the gap between the
green line and the red line is basically zero, consistent with previous regression results from
Table 2, this graph shows that the gradient has stayed relative constant over time and that the

results are robust to using a lincar time trend or a full sct of year dummics.



Appendix Table 1: Distribution of Apgar Scores

Apgar Score Frequency Percentage
0 3,016 0.07
1 8,719 0.2
2 4,276 0.1
3 4,709 0.11
4 6.817 0.16
5 12,326 0.28
6 27,749 0.64
7 70,793 1.62
8 334,017 7.66
9 3,339,701 76.64

10 545,785 12.52

Notes: Data are from U.S. Vital Statistics, 1983 to 2000. A low Apgar score is defined as 8 or

below, which results in approximately 10% of infants being in this category.



Appendix Figure 1a: Marginal Effects of Education and Year Interactions (Low Apgar 5)

Marginal Effects for Education Dummy * Year Dummies
Dependent Variable: Low Apgar 5
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Notes: The line with triangles (circles) plots the marginal effects of low (middle) education
dummy * year dummies from 1984 to 2000. The omitted year category is 1983. The red line is a
horizontal line representing 0. The difference between the line with circles (triangles) and the
red line measures the degree to which the gradient has converged between high and low (middle)
cducated women.
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Appendix Figure 1b: Marginal Effects of Education and Year Interactions (Infant Death)

Marginal Effects for Education Dummy * Year Dummies
Dependent Variable: Infant Death
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Notes: The line with triangles (circles) plots the marginal effects of low (middle) education
dummy * year dummies from 1984 to 2000. The omitted year category 1s 1983. The red linc is a
horizontal line representing 0. The difference between the line with circles (triangles) and the
red line measures the degree to which the gradient has converged between high and low (middle)

cducated women.



Appendix Figure 2:

Effects of Mother Being Married Over Time
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Notes: The effects of being married are associated with a lower return over time. For example,
being married was associated with 3% decrease in low Apgar score in 1989 (base year) but was

associated with only a 1% decrease in low Apgar score in 2000 (current year).

G
LIS ]



REFERENCES

Abrams, B., Newman V., T. Key, J. Parker. 1989. “Maternal Weight Gain and Preterm
Delivery.” Obstetrics and Gynecology 74:577-583.

Almond, D., K.Y. Chay, D.S. Lee. "The Cost of Low Birth Weight." Forthcoming, Quarterly

Journal of Economics.

Astolfi, P. and L.A. Zonta. 2002. “*Delayed Maternity and Risk at Delivery.” Pediatrics Perinatal
Epidemiology 16: 67-72.

Becker, G. and C. Mulligan. 1997. “The Endogenous Determination of Time Preference.”
Quarterly Journal of Economics 112(3): 729-758.

Behrman, J.R., and M.R. Rosenzweig. 2002. “Does Increasing Women's Schooling Raise the
Schooling of the Next Generation?” American Economic Review, XCII [March 2002] 323-
334.

Bennett, T. 1992. “Marital status and infant health outcomes.” Social Science and Medicine
35(9):1179-1187.

Card, D. 1999. “Education in the Labor Market” in O. Ashenfelter and D. Card, eds. The
Handbook of Labor Economics. North-Holland, Amsterdam.

Chomitz, V.R., W.Y. Lilian Cheung, and E.Licberman. 1995. "The Role of Lifestyle in
Preventing Low Birth Weight." The Future of Children 5(1):121-38.

Cnattingius, S., H.-W. Berendes, and M.R. Forman, 1993. “Do Delayed Child Bearers Face
Increased Risks of Adverse Pregnancy Outcomes After the First Birth? * Obstetrics and
Gynecology 81: 512-516.

Cnattingius, S., M.R. Forman, H.W. Berendes, and L. Isotalo, 1992. “Delayed Childbearing and
Risk of Adverse Perinatal Outcome. A Population-based Study.” Journal of the American
Medical Association 268: 886-890.

Collins I.W. Jr,, Shay D.K. 1994. “Prevalence of Low birth Weight among Hispanic Infants with
United States-born and Foreign-born Mothers: The Effect of Urban Poverty.” American
Journal of Epidemiology 139(2):184-92.



Collins, W.J., M.A. Thomasson. 2002. "Exploring the Racial Gap in Infant Mortality Rates,
1920-1970." Working Paper No.8836. National Bureau of Economic Research.

Cook C.V., Newburn, J.E. Onyskiw, 2005. “Is Older Maternal Age a Risk Factor for Preterm
Birth and Fetal Growth Restriction? A Systematic Review.” Health Care for Women
International. 26(9):852-75.

Crimmins E.M,, Y. Saito. 2001. "Trends in Healthy Life Expectancy in the United States, 1970-
1990: Gender, Racial, and Educational Differences." Social Science and Medicine
42(1):47-57.

Culter, D. and E. Meara. 2003. " The Determinants of Trends in Racial Disparities in Infant
Mortality since 1970." Paper presented at the American Economic Association Mcetings,
Washington D.C.

Currie, J. and J. Gruber. 1996. "Saving Babies: The Efficacy and Cost of Recent Changes in the
Medicaid Eligibility of Pregnant Women." The Journal of Political Economy, 104(6):1263-
95.

Dildy, G. A., G.M. Jackson, G.K. Fowers, B.T. Oshiro, M.W. Varner, and S.L. Clark. 1996.
*“Very Advanced Maternal Age: Pregnancy after Age 45.” American Journal of Obstetrics
and Gynecology 175:668—-674.

Dollberg, S., D. S. Seidman, Y. Armon, D.K. Stevenson, and R.Gale, 1996. “*Adversc Perinatal
Outcome in the Older Primipara.” Journal of Perinatology 16:93-97.

Fauser B.C., P. Devroey, N. Macklon. 2005. “Multiple Birth Resulting from Ovarian Stimulation
for Subfertility Treatment.” The Lancet 365(9473):1807-16.

Feldman, J.J., D.M. Makuc , J.C. Kleinman , and J. Cornoni-Huntley. 1989. “National Trends in
Educational Differentials in Mortality.”” American Journal of Epidemiology. 129: 919-933.

Forbes, D., W. P. Frisbic. 1991 "Spanish Surname and Anglo Infant Mortality: Differentials over
a Half-Century." Demography 28(4):639-660.

Grossman, M. 1972. The Demand for Health: A Theoretical and Empirical investigation. New

York: Columbia University Press.

(sl

th



Healthy People 2010. Washington, DC: U.S. Dept. of Health and Human Services, Office of

Public Health and Science.

Heckman, J.J., T.M. Lyons and P.E. Todd. 2000. “Understanding Black-White Wage
Differentials, 1960-1990." American Economic Review 90: 344-349,

Jensen, D.M., P. Ovesen, H. Beck-Nielsen, L. Molsted-Pedersen, B. Sorensen, C. Vinter, and P.
Damm. 2005. "Gestational Weight Gain and Pregnancy Outcomes in 481 Obese Glucose-
tolerant Women." Diabetes Care 28.9: 2118-22.

Kenkel, D. S. 1991. "Health Behavior, Health Knowledge, and Schooling." Journal of Political
Economy 99(2): 287-305.

Koskinen, S. 1985. “Time Trends in Cause-Specific Mortality by Occupational Class in England
and Wales.” International Population Conference, Florence.

Lien, D.S. and W.N. Evans. 2005. “Estimating the Impact of Large Cigarette Tax Hikes: The
Casc of Maternal Smoking and Infant Birth Weight.” Journal of Human Resources 40(2):
373-392.

Marmot, M. 2004. The Status Syndrome: How Social Standing Affects Our Health and
Longevity. New York: Times Book.

Meara, E. 2001. “Why is Health Related to Socioecconomic Status?” Working Paper No. 8231.

National Bureau of Economic Research.

Lu, M.C. and N. Halfon. 2003. “Racial and Ethnic Disparitics in Birth Outcomes: A Life Course
Perspective” Maternal and Child Health Journal 7(1):13-30.

Pamuk, E. R. 1985. “Social Class Incquality in Mortality from 1921 to 1972 in England and
Wales.” Population Studies 39:17-31.

Pappas, G., S. Queen, W. Hadden, and G. Fisher. 1993. “The Increasing Disparity in Mortality
between Socioeconomic Groups in the United States, 1960 and 1986.”" New England
Journal Medicine 329:103-109.

Preston, S. H. and I.T. Elo. 1995. “Arc Educational Differentials In Mortality Increasing in the
United States?” Journal of Aging and Health 7(4):476-96.

36



Schieve, L.A., S.F. Meikle, C. Ferre, H.B. Peterson, G. Jeng and L.S. Wilcox. 2002. “Low and
Very Low Birth Weight in Infants Conceived with Use of Assisted Reproductive
Technology.” New England Journal of Medicine 346 (10):731-737.

Schoeni, R.F., L.G. Martin, P.M. Andreski, and V.A. Freedman. 2005. “Persistent and Growing
Socioeconomic Disparities in Disability Among the Elderly: 1982-2002.” Journal of
Public Health 95: 2065 - 2070.

Schoeni, R. F., V.A. Freedman and R.B. Wallace. 2001. “Persistent, Consistent, Widespread, and
Robust? Another Look at Recent Trends in Old-Age Disability.” The Journals of
Gerontology Series B: Psychological Sciences and Social Sciences 56:206-218.

Smith, J. P. and F.R.Welch. 1989. “Black Economic Progress after Myrdal.” Journal of
Economic Literature 27: 519-564.

Thorsdottir I, J.E. Torfadottir, B.E. Birgisdottir, R.T.Geirsson. 2002. “Weight Gain in Women of
Normal Weight before Pregnancy: Complications in Pregnancy or Delivery and Birth
Outcome™ Obstetrics and Gynecology. 99:799-806.

Wanjiku, K., B.D. Raynor, 2004. “Obstetric Outcomes Associated with Increase in BMI
Category during Pregnancy.” American Journal of Obstetrics and Gynecology 191(3):928 -
32.



8€

'pa10[dwod Sul[ooyds JO SIBIA dI0W 10 g :uoneInpy

y3iy ‘payardwios Surjooyas Jo sieak G 0) 7] uoneonps o[ppiA (paia[duwiod Suljooyas Jo S1eIA g Uey) SS9 {U0NLINPH MO T
!

"000T 03 €861 *SOUSHEIS [BHA "S’(] WO AIE BIE(]

1SO10N

PPV ‘P06 896 °2€9°2 PLL VLS SuUoT3lRAISSHC
LE'T 18°% G9'ET a1e) TeleUalg oienbepeurl
Zv S8 ZZ 2L Ly 6¥ e1e) TelRUBIJ @31EBNnbapY

21e) TEOIp8N 031 SS300Y
69°0T L PP Gl ISY3IOW uxog-ubTaiod
T9° % 68°¢ £6°¢ s20eY I8U30
26768 BL'EL P8 €S S3TUM
80°L 66 LT ¥8°9¢ UPOTISWY-UBDTITY
6L°¢C Ge 8 6L°GT oTuerdsSTH

ssTgeTiea OoTuydeabows(q
9¢ "G6 FSEL 9€"ZF IBUjonW pPaTIIRH
88°¢ L0 T 9L 0 0F 940 2Dy TEPUIDIPEN
000 96" L ST 0F I2yl0oK =2beusal
8V T L9 2 GT'€ spunod (09 ueyl I=aie21ib uten 1ybtam
0E" P 70°8 20" 01 spunod ST ueyl ssaT utes Iybrepm
G0°'€ 9% 9T £ce8e Aoueubsag butinp ssyowg ISYIOK
LEE 67" ¢ 102 sy3atg =T7dT3ITnN

sioTARUSg TRUISIEH
8F "6 00T LO"CT 21005 xebdy Mo
PGS 0 €8'0 ZEST yieag juejur

Sswo23ng uejur

uoneanNps uoneanpy uoneonpyg SA[qBLIE A

USIH PPN MO

(paraoday sadejuaniag) uoneanps [BURIEIN Aq SO1SHe)S Alewwing :j a[qe L



Yol 12 JUBDLIUBIS 4y 104 10 JUBDYIUTIS
(SUOISSAITAI [RUONIPUODUN) "S[ONUOD AU OPN[IUI JOU OP SUOISSAITIY

+
€
"$193ORIQ Ul SIOLD pIEpURS 1SNQOY ‘T
001 Aq dn pojeos dre SJUDIDLIP00 Y] |
2

S6ZL99°¢E
[G60°0]
»x600° %~
[200°0]
«xTEOQ"0-
[200° 0]
»x»LTO0"0
[€00°0]

€000
[8z0"0]
x»x€S¢€°0
[EF0° Q]
*»£89°0

1SO10N
806 ‘LSE'D SUOTIEAISSO
[622°0]
¥xTL 02— JuRr1ISUC)
(810" 0]
+»+x3960°0- pusil Iesji
(800°0]
*»x890°0- UCTIeoNpd STPPTH x PUSIL SWTLJ
(ZT0°0]
*¥x89T70- UOTIEONPH MOT 4 PUSIJ SWTI],
(8LT°0]
»xFT0°C uctTieonpd S IPPTINW
[66Z 0]
»¥x2 10" F uoTj3esnpy Mo

yieeg juejur

210085 Ipbdy MOT

(530934 [eul1B.aeIy dDSIZ0T) YIBIH JUBJU] U0 UOBINPT] JO SIIANT YL 7 el



Uiz

[e0-0l
.ﬂ.kH.D
[10°0]
*»x60°0
[E00
#2907 T
[To0]
el [ 0-
[zo- 0]
¥+ LL"0-
[eo-0l
S0°0
{zo 0]
700~
[10°0]
xxTE"D
[zo ol
«xTT°0
[1T0°0l
»x0 L 0-
(oo-0l]
«xE0°0-
[oo-ol
»x 100
log-ol
*»*TD"0
[#0° 0]
€0 0-
[0 0]
€070

(1°0]
*»xC8°0
[Lz 0]
*»x96°0T
[go o0l
exC " 1T—
lez" 0l
vxh 1" T=
lzz 0l
£ Q-
[pp 0]
ca8" e~
[gz 0]

L0
[T-0l]
*+£6°0
[eT 0]
*x06 0-
[zb 0l
BO=E=
[T0° 0]
*»xG0° 0~
[zp ol
22 ZT"0—
[tz 0]
»xPT T
(6270
»+x£0°¢C

(€00l
¥x6T" 0
[zo- 0]
«£0°0
[g0-01
YR AN
[20°0]
*axl T 0=
(20" 0l
el 170
(vo-0l
600
[go-ol
«*50°0-
lzo ol
+»+»BE°0Q
(10°0]
*»xGT°0
(10 0]
»x8E°0-
[o0"0]
»2x €07 0=
[00°0]
*x10°0
[ao-ol
100
(z0'0]
«x80°0
(00l
xx92"0

[91°0]
0871
[en- 0l
«x89°0
[gz-0l
2P IT
(Lo*0l]
»xGg " T-
(1e° 0]
-i.k.w..ﬂl
[z 0]
Pe 00—
(15 0]
6L°0-
[TE" 0]
#+»26°0
(101
x6L°0
(2101
R S e
lzo-0
xxZ21°0-
[to-0l
*»x90°"0-
[10-0]
sxEL70-
[e1 0l
w#xgh T
tez-ol
*xEE" T

jiesQ JUueju] oi005 Jaebdy mo] Jdeeq JUEJU] 21005 Xebdy MO

000c~6861

000Z~E86 1T

0 I240 23by TrRUIBZER
aayaop abeusag

sylxtg ardrling

ISYIOW PaTIIRH

ISU3ICKH uzog-ubiazod

sa0BY IDYI0

soTurdsTH

b fel-hg=|

2ae] Telvu=1g =23enbspeurt
238D TelRUS1Ig 23enbapy
puai], I1Ieaj

UOTIEDNPE BTPPTH x PUIL IEIX
UOTIRONPH MOT . PUaIL IBS}X
uoriesnpd SIPPIH

goTIE2NPd MOT

pajioday] sajqerie g [0.3H0) AL (539357 [euISaeA] dUsIS0]) (ajea] JURU] U0 HONEINPT [BWANRIA JO SIIFT YL 1€ Qe



%1 12 JUBDIIUSIS 4y 104C 1B JUBDJIUTIS o “f
"SJOYORIQ Ul SIOLID PIBpUR)S 1SNqOY ¢

"000T 01 €861 "SoNSHEIS [BNA 'S Wwol vied T
‘001 £q dn pajeos a1e SJUAIDIJA0D YL, ]

:SO10N
pLZT’9%Z'T 970'%96°2 S6Z'L99‘E 806 'LGE'Y SUOTIRAISSAO
[90°0] [FE-0] (90°0] [#Z2°0]
¥xCll C— xxCC 61— X G T »xEF7"BT- Iue3suUo]n
[10°0] [1°0]
++517°0 070 butyowsg
[60°0] [€ET"0]
¥x2& "0- +2xEF°0 spunog Qo ueyl zaizaib 1o ol Tenbs uteg 1ybiapm
[20°0] [T0]
«xPL 0 bl C spunod ¢T uryl ssa7 urebH jybrapM

(penutjuo)) g STqelL



© (p)wrsl yHNOIY

i

(e)uxal JO wns ayl ST UWNTOD 3I8ITF IJ/YL 230N

%06°G2 %09°0F %0b°Z %01°TE %00°00T
s0b°8T %00°0 %00°0 %00°0 20781
%$02°0€
$0T°€- %02°'T- %0T°0 %06°0 0b €-
%06°S $09°2- %0Z°1- %09°7T %09 °€
%0£°pP- %00°T  %02°0  %0T°0- 20T €-
%06°9 200 %0€°0- %0L°0 2066
%09°1 206" T- %0F'0- %0E°TT S0T°TT
$00°9 SOL'L  %0T'F  %0L°G- 20T 2T
$00°¢1T
%08°T 209°'2  %0Z'F  30F°€ $0T°2T
%06°0 %0L'T  %0T°0- %09°'1- $00°T
$06°T12- %0T°6  %0F'FP  %06°T %06 G-
$08°T- %0£°€  %00°T- 3$0€°°% $08° ¥
%06 °6€
%09°zZ- %00°€  %06°2- %06°'% %06 C
$0T°8T %0FP°PT %06 h- %006 500" LE
(P)EXsL (D)uXel (Q) WIS (ejuisl  Te3ol

SJUSIOIIJI900
ur seoburyn

SOTJ3STIej]opIEy)
urt ssburyn

T30
1UPISUCH

seburpyy IoTARYSH JO S$308JIH T[PIOL
07 =< 2by WOoW

Aoueubsig butang sajows IDYION
spunod (Q9=< utes ybrsy

spunod GT=> ures Iybrem

sylatd STdTaITnN

paTIIeN WOR

sobueryy oryderbouwsg Jo s308JIH TBRIOL
urog-ubraio] WoOR

saory I9Yylo WOR

OTurdsTH wWOR

YoeTd WOoN

9IP) TEOIPSW 03 SS800Y JFO §3093JHF T[BIOL
axe) Teleusig =1enbspeul
pae) Teleusig =3enbspy

s3[nsay uonisodwodd( ¢ dqe L



it

‘so[qenea dnoad uoneonps mou asay) suisn () [opow

ajewnysa udy) [ “dnoad uoneonpa mof a1 se drdoad arp) jo 9,0z wonoq pue dnoid uonesnpa Y3y ay se ojdoad ayy jo o407

doy o) aye) [ 1ok yoea ur ‘Afjeur ‘sreak ojdues oy Jo 1801 9y J0J 959[[05 0) Surod jo Ajfiqeqord o) 2rWISO puL SHUILDJI0D

€861 Yl MBI [ ‘pu0DS ‘€86 10J 2801102 01 Furod ajdoad jo Ajiqeqord ayy Sunarpard uonenbo dnsiFo v MeWINSI ISy [ T

‘001 Aq dn pa[eos dre SudIdIJO0d A |

1S910N
S6Z'L99°¢ 806 'LGED SUOTIBAISSCD
[T60°0] [T€€" 0]
G520 F- 869" TC— 1UB3ISU0)
[€00°0] [LZ20"0]
+xCE0 "0~ ¥»xC60° 0~ pUSIT SWTIJ
(€00°0] (€0 0]
»x600°0 »»E£80°0- UOT3IBONpPd STPPIN x PUDIL IBSK
[(v00°0] [920°0Q]
700°0 99T 0- UCTIBONPHd MOT 4 PUIL IBSX
[Te0-0l [FeE 0]
«xFCP 0 »»E£56°C uorieonpd 2TPPINW
[sv0°0] lezgro]
«»866°0 »+E£E€T"9 UCTIPONPH MOT

yieag JuUBjuUTI

21005 IEbdy MOT

SINSS] UOLJIIIS SSAIPPY 03 333110 0) Buion) Jo AIqeqoad 1) JUBISU0D) PIOH -HIIY)) SSauIsnqoy]
1SAANSEI[A] UOIIBINPT] 2ADE[Y SUIS() [YI[EIH JUBJU] U0 HONEINPT [EUIAIE]A] JO SI23JJF YL :S 2qel



Pt

‘01 1€ JUBDLJIUSBIS 44 046 1R JURDIIUIS 4 G

"$19YJRIq Ul SIOLID pIepur)s 1snqoy ¢

"000T 01 €861 ‘SOUSHEIS [ENA "ST[) WOy vieq ‘¢

‘001 Aq dn pajeos a1e SJUDIOLJI00 YL T

21098 1e3dy Mmo] 10] 9[qeLieA Awwunp e si ojqeriea juapuadap oy |

SSAON
8ES'8EB'T BOG'GCT T 970 P96 °C ¢8G'0EL'C 92E'LZ9'T 806 'LGE'Y SUCTIBAIDSHO
[LE"0] [L9°0] [rE-0] [(vZ2°0] [v¥°0] [£2°0]
¥ B "TC—~ el "IT~ +xF8 T8 ++€9708~ »xET'T<~ Tl 0%~ IUBISUOT
[z0"0] [(F0-0] (20°0] [20°0] [z0°0] (20°0]
¢0'0 70" 0 00 00 R O e *G0°0- xxL "0~ pusil Iesx
[20°0] [€0°0] [T0°0] [T0"0] (to"0] [T0"0]
##ﬂD. OI f«_“lD.Or «k@D.DI #*@O.DI #*@D.OI fx.PO.OI UOTAEINGE 2TERTN « PUSIl Jeaj
[20°0] [(70°0] (Z0°0] [20°0] (20" 0] [T0°0]
xxT " 0- *»xEZ " 0- »x8T 00— xx9T"0- »x02 0- *»x LT 0= UOTIEONPH MOT & PU2IL avsi
[(61°0] [6T°0] [9T°0] [z 0] [LT0] [(9T°0]
IR T 87T x»xPG T xx0F° T #»xG6° 1T ¥»xT9° T UOTIBEONPH STPPTH
[rz 0] [92°0] [ez 0] (62 0] [zz 0l ez 0]
i Pl E w2l L€ »x90°€ x«B88°¢C #2757 € 220" € UOTIBONpH MOT
INO0S-UON ~ (JInog% TIY QINOS-UON ~ ga3nog TIY
000c~6861 000c~£861

(PInog-uoy ‘ypnos) uoiday Aq yIedH JULju] uo UOPEINPY [BUWIIIEIA JO SIIJJH YL :9 dqe]



£0°00T £0°00T £0°00T Te30[L
%0 8L 0" 9%~ g7°81 Jue1ISUOD
%¢°9- 60— s E- 0F =< =by I3Ulon
%8°0 %L°9 ZONe Aourubsig buting ojows I3YION
sb°0- 56" b~ ST E= spunod (9=< utes 3ybtsepm
3G LT 282 26°6 spunod GI=> utes 3ybrem
$G°FT $£°8 ST TT sy3atg =7dI3Tnm
59 @l 507 EF 51°¢C1 paTIiien I3Yy10op
58°F1 %$9°€ T 2T urog-ubrazog I9Yl1oW
%¢°0 %5670 50°T sa0oBey Iaylp ISYUION
0T~ SL°T $6°6- oTurdsTH ISUI0K
LTI~ 29871 8% ¥OoBTd ISYIOHW
56°6¢ %6799 %5°6€E Sar) TROTIPSW O3 SS820Y JO 102JIW TRICT
52 ¥ 32°¢ 36°2¢ 21e) Teleusig =3enbspeur
$€°1¢ €779 0" LE axe) TelRUSIg =231enbapy
JInos-uoN Yy3inog IIY sjirnsey uor3irsodwosag

w0183y Aq synsay uonisoduwioda(q 1L Aqe],



9%

‘sajenpedd a5a]j00 03 ulog sa1qeq se ABpULILg 1811 12ay) a10jaq atp o3 L[] s a01m1 are ewojdip
100428 YBIY B INOYIM UALLOM O] LLIOQ Salqeq SAILIS PAjIUL) ay) ur 1Ly smoys aindy siy | sajenpead adajjoo 104 syuiq g1 12d ¢ sty 2y ewojdrp jooyos

YTy e nopim uawiom 10 sy 0po° | dad ¢ ‘aBeraae uo ‘st ajel yieap yuepul atp ‘pouad sy Fuumnd ‘o0z 0F €861 SONSHRIS [EINA ST WO e ple SajoN

000Z~E86 B1BQ SINSHEIS [BYA 'S’ WO UOKEINOJED S JOLINY :89IN0S

1BaA Uoneanp3 [euselep

Ll 91 Gl 7l €l ¢l (HE (0] 8 6 8 ¥
1 1 [ 1 1 1 I 1 1 1 ]

I I
| |
_ | .

ajenpeln “

abejiog | |

| |
| | n
| | i
| ab|j0n awog/ |
I sajenpels) SH _
| | | —
| [ @
| |
| |
| |
_ _ nodoig SH L =
[ _
| |
|
| =

supig 000'} Jad syieaq Jueju|

uoneINpy| [euidey Aq JUdIPL.LD) YIEIL Jueuy Ay L, : | 2.An31,|



Ly

aun

IOA0 UOTIEONPA [BUIdjBW AQ SO[ELIBA OBUBRYD I0IABYDQ SMOYS NI SIYL "000T O €861 ‘SONSHEIS [BIA "S'[] WOI d1e vie( SAJON

Jeap PN JEEERY
OD6Z RESL U6EL FERL 266L ODBAL BEE) 096L vEEL 286l 0O0Z GEGL 0BG, FEGL ZEEL 0BG BEGL 9BGE pEGL 2963 0002 BEGL 9E6L wEGL 2661 0GGL 6EAL OREL ©E6L 2861
I} L 1 1 1 1 L 1 1 1 1 1 L 1 ] | 1 1 1 1 L 1 1 i 1 1 1 1 L 1
- - Fo o
b 5
i
5
= [ -k
o
z R
Y
- s
Sa
2
L +z
I L
- S
£E
-
v - - B S
507 09=< e Wbsay 4 0 =< 8y wo g fupows g
BN 1ea) el
0002 BESL 066l PBEL 2860 OBEL BREL UB6L ME6L 296} 000Z BEGL DEGI YEGL ZO6L 0BG BEGE 986K VEGL 2961 0002 BEGL 9661 vEEL 2661 UBGL UPEL OEEL vEEL ZBAY
1 L ] I 1 I 1 I I 1 1 1 L 1 L 1 1 1 1 1 L 1 L 1 L L 1 1 1 1
L)
oF | W ) z - pa
£
L & )
S .
g | &
- o e (=] o
- wo
=]
g
L o .
| o
a
-
= - s
-0 _ o sinodos) SH - —sp—
vE bt o e-8-8-0 -
- ﬁ 96 s m v sgjenpels) 8Bajj0y  —e— | &n

$07 G4 == weo whisp |3

palLep Wop o

s e - v

J0IARYIY [BUWIABIA - SINSLIdJORIRY D) Ul S9Zuey)) 17 21N



‘uonesdnpa jeulajewl

£q sojqeuea uonisodwos sryderSowop 10 SpudI) dwl) SMOYS dINF1J SIYL BRI dUSHRIS [BUA "S'] 000T 01 €861 WOL) 21 BlR(] SAON

Jea ) dB8 )
000Z @66} BBEL  WEGL  ZEEL 0BGl BEBL  986L  bEGL 2861 000z g66L 9661 vEBI 2861 0561 896L 9851 VEBL  28AL
| | 1 1 1 | 1 | 1 1 1 | L | 1 ] ] [} 1 |
S e - O
- o -
I%
| = B 4 | =
o <
o
L, = | = m
@™ o5
=3
] LS
o o7 o
- o { B
o ; w
L |
[=] o
aoey 1ayjo uonoeld : yoe|g uonoeliq : g
Jea) B8
000z BEGL  GG6L  bEGL  Z6BL  OB6L  BB6L  0BBL  bEEL  Z286) 000z g66L 9661 PESI 266 0B6L  @8BL  OGGL  bREL  ZBL
| 1 1 i 1 1 1 1 L 1 | ] | 1 1 1 1 1 1
N - <
0%1%
- e re l -
b =t L =
o S5
@
L Era L3
133 9 e
o
] Lo~
o o
o] synodoy
oz - ¥ dSH ——v— | %
|5 sojenpeisy abg|on —a— | w3
o o
Jayio uiog ubisio4 uonoeld : 9 oluedsiH uonoeld vy

uonisodwo)) diydesdowa( - SINSLIAIILB.ABY ) Ul $IBUBY) € 24NT1



61

“uonEINpd

[BUI2)BW AQ 21BD [BIIPAL 0} S 10] SPUAL} AW} SMOYS 2T SIYL "000T 01 €861 ‘SIUSHEIS [BIA "S'[) WOLJ I BIR(] SAON

sjnodoiq §H —s—Sojenpels) abs|j0) —g—

iBa\
0002 8661 9661 P66 Z661 0661 8861 9861 961 z861
1 | 1 | | | | | | |

0¥

0§

Jusdlad

28

aJen |eoIpa)) 8renbapy BulAieoey uooelH VY

318D [EIIPIJAl 03 $SIIIY - SINSLIAIdBARYD) Ul Saduey)) : 2.1nd1g



0¢

"SOJBI [JBIP JUBJUI JO SULID) UI JURISUOD

UO%EW SEY pue 210098 .:mm&{ MO JO SULID) Ul pasealdap sey wmo_ﬁ.m.“m Ay [ -uoneonpa jeulojewl \Aﬂ AU JO uondunjy & sk sajel yieap juejl

pue sa100s 1e8dy mo] Jo uonedadxo puonipuod ayj jojd q¢ pue eg sandi ‘0007 01 €861 ‘SONSNRIS [BHA “S'[] WOLJ dIe ejR(] :SAION

sejenpe.s) aba|j0) —e—

sinodoiq SH —w—  sojenpels) abajon —e— sinodoiq SH —s—
0002 9661 9661 F661 2661 0661 9861 9861 FE6L 2861 o000z 8661 96614 661 2661 0661 2861 98E L 861 2961
| | 1 | 1 I | 1 | | | | | | | L | | | |
_ - o
14
AL
—_
2 K=
= —
oL (]
o
@
L =4
N o
3
2
| —
w
L. -_t
N
AL
LN | =
o =]

syHIg 000'} 4od yyea( jueyul

JUIL], 19A0 SUONIEL IBA( JuBju] :qS 2.Insig

91003 Jebdy mo uoloel

AW, 1940 SUONIRL 2100 qeddy Ao :eg auandig



Figure 6: Predicted Low Apgar Score with Different Sets of Control Variables
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Notes: Data arc from U.S. Vital Statistics, 1983 to 2000. This graph shows that when cach
additional set of control variable is added in the gap decreases. It plots the conditional
expectation of low Apgar score for high and low education groups controlling for different sets
of covariates according to the hypotheses discussed in the text. The top four lines are for high
education groups while the bottom four lines are for low education groups. The solid line is the
unconditional expectation, which for comparison, is the same as in Figure 5a. The dashed line is
the conditional expectation controlling for demographic variables. The dotted line is the
conditional expectation when I control for both demographic variables and access to medical
carc. The dotted-dashed line is the conditional expectation controlling for all three sets of

variables.
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