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Introduction


Americans' views on poverty and inequality are perhaps best defined by their views on the extent to which opportunity is equally distributed and the extent to which individuals are responsible for their own fates.  Along these dimensions, conservatives generally believe that equal opportunity exists, and so it follows that individuals have no one to blame for their outcomes but themselves.  Liberals, on the other hand, tend to believe that various classes of people face barriers in pursuing their desired goals and even that one's goals themselves are limited by one's social environment.  Justice, then, dictates that the state intervene to equalize opportunities and social environments.


The most cursory review of social scientific evidence, newspaper headlines, or social life in general leaves the strongest version of the conservative position untenable.  Everyone can recognize, for instance, many (but not all) advantages and disadvantages they have faced in their own lives.  Nowhere is the evidence for disadvantage more obvious -- nor, in some quarters, more denied -- than in the case of inequality between Afro-Americans and Euro-Americans.  Liberal egalitarian theories of black-white inequality recognize the important role of social environments in producing ethnoracial inequality, focusing in particular on the role of institutional actors such as schools and labor markets.  Such emphasis is not misguided, but explanations that focus on these institutions are undercut by evidence of early inequalities between black and white children and even infants.  

In fact, black-white inequality within a given cohort has its roots in prenatal inequality.  This paper reviews the evidence that prenatal (intrauterine) environments are unequal between black and white fetuses, discusses trends in perinatal inequality, and makes the case that perinatal inequality within a cohort has consequences for socioeconomic inequality in adulthood.  It then considers the (still mysterious) causes of perinatal inequality.  Relying mainly on ethnoracial differences in low birth weight rates, I explore the extent to which the disadvantages that Afro-American women suffer -- be they related to class, status as a "racial" minority, or some other combination of factors -- are passed on to their fetuses during pregnancy.  In particular, I consider two potential sources of ethnoracial inequality that have been neglected in empirical work in this area: 1) the extent to which the lower status position afforded blacks in the U.S. produces less favorable birth outcomes via its effect on maternal psychological well-being, and 2) the extent to which past black-white socioeconomic inequality has lingering biological effects on birth outcomes in subsequent generations.  Finally, I conduct my own original analysis using a nationally representative dataset to explore the causes of black-white inequality in low birthweight rates in greater detail than previous studies have considered.

Ethnoracial Inequality in Perinatal Outcomes


Figure 1 provides a summary of current ethnoracial inequality in perinatal outcomes.  The indicators shown represent outcomes related to fetal and infant health throughout the perinatal period.  All figures are from the National Center for Health Statistics and based on birth and death certificates.  See the Appendix for detailed information on official vital statistics measures.  Fetal mortality rates are from 1998 and represent the number of fetal losses of twenty weeks or more gestation as a proportion of births and fetal losses combined.
  Induced abortions are not incorporated into the measure.  Data on fetal loss rates are unavailable for groups other than blacks and whites, and unlike the other measures, Hispanics are included within these two groups.  Preterm birth rates indicate the percentage of infants born premature (births of less than thirty-seven completed weeks of gestation).  Figures are from 2000.  Preterm births account for a large share of low birthweight births, or births of less than 2,500 grams (five pounds, eight ounces).  Epidemiologists further distinguish births of very low birthweight (less than 1,500 grams, or three pounds, four ounces).  The birthweight figures are also from 2000.  Finally, Figure 1 shows neonatal and infant mortality rates from 1999.  Neonatal mortality refers to death within 28 days of birth, while infant mortality to death within one year of birth.

The obvious feature of Figure 1 is the extent to which black outcomes diverge from those of other groups.  The prevalence of most poor perinatal outcomes among blacks is twice that among whites.  Other minority groups' outcomes more closely resemble those of whites rather than blacks.  American Indian outcomes are noticeably worse than those of other groups on some indicators but are never more like black outcomes than white outcomes.  I discuss the possible causes for these differences below.  For now, I simply hint at the complexity of the question by presenting Figure 2, which shows ethnoracial differences in low birthweight rates stratified by education level.

To provide some additional context within which to interpret these figures, it is useful to consider trends in perinatal outcomes.  Figures 3 through 7 provide these trends for blacks and whites, this time including Hispanics in each group.  Data availability for other ethnoracial groups is limited prior to 1990.  Each figure also shows how the absolute gap between blacks and whites -- the white rate subtracted from the black rate -- changes over time.  


On many of the outcomes, disparities between blacks and whites have been reduced to a striking degree.  Consider first fetal health.  In 1950, the fetal mortality rate among blacks was 32.1 per 1,000 potential births compared to just 16.6 per 1,000 for whites (see Figure 3).  By 1980, however, black fetal mortality stood at just 14.7 per 1,000.  Fetal mortality declined among whites as well, from 16.6 to 8.1 per 1,000.  Though fetal loss among black mothers in 1980 was nearly as high as it was among white mothers thirty years earlier, over half of the 1950 black-white gap had been erased.  Improvement was slower for both groups after 1980, and the black-white gap remained constant at about 6.6 per 1,000.  

While I emphasize the closing of the absolute black-white gap (the difference in mortality rates), others prefer instead to focus on the relative gap between blacks and whites -- the ratio of their rates.  For instance, the relative gap between black and white fetal mortality has increased slightly over the past fifty years, so that the black fetal mortality rate was roughly twice that of whites in both 1950 and 1998.  Such figures have led some observers to argue that no progress has been made in reducing ethnoracial disparities (e.g., Williams, 1990 and 1992).  I have chosen to emphasize the narrowing of the absolute gap for two reasons.  First, the sheer magnitude of improvement in the absolute gap is much more striking than the increase in the relative gap (all of which occurred after 1980).  Consider Figure 3 again and ask yourself whether your impression is one of decreasing inequality or increasing inequality.  Second, a narrowing of the absolute gap implies that the absolute benefits accruing to blacks from declining fetal mortality have been greater than the benefits accruing to whites, even if we were more successful at cutting the white rate.

Another factor complicating the interpretation of trends in fetal mortality is the increase in the number of induced abortions during this period.  If women who obtained abortions would have been more likely to experience a non-induced fetal loss than other women, then the ethnoracial gap in fetal mortality would not have narrowed as much as it did in the presence of rising abortion rates after 1973.  This is true because the abortion rate among black women has been quite a bit higher than among white women (U.S. Bureau of the Census, 2002).

It is not clear a priori whether women obtaining abortions would be more or less likely to experience a fetal loss.  Such women are disproportionately young and unmarried, which are risk factors for poor perinatal outcomes.  On the other hand, many women seek an abortion because the opportunity cost of becoming a mother is relatively high.  These women may have access to resources that would make a fetal loss less likely.  I was able to crudely model post-1970 trends in fetal mortality under a counterfactual in which no abortions occurred and in which the within-group fetal mortality rate for these additional hypothetical fetuses was twice as high as it was among actual fetuses.  The model indicates that the black-white gap in fetal mortality would have narrowed by 1.8 per 1,000 during the 1970's rather than 4.3 per 1,000.  Trends in the absolute gap after 1980 would not have differed much from the actual trends that occurred.
  

It is not clear that this is an appropriate counterfactual, however, especially when one considers that the availability of safe and legal abortion may have altered pregnancy rates differentially among women of varying backgrounds.  Had abortion remained illegal, the number of pregnancies might have increased less than it actually did, possibly resulting in fewer pregnancies that were at high risk for fetal loss.  At any rate, if we assume that pregnant women maximize their utility in making decisions about whether to carry their pregnancy to term, then abortion trends alter the picture of improvement in perinatal outcomes I have described only if rising abortion rates in the 1970's are indicative of declines in welfare among women due to economic or other constraints.  That is, the magnitude of improvement in perinatal outcomes becomes questionable only if abortion trends imply that pregnant women increasingly felt compelled to obtain an abortion against their preferences.  Reduced ethnoracial inequality becomes questionable only if this occurred to a greater extent among black than white women.  I doubt that data are available to answer these questions.

Turning to trends in other perinatal outcomes, Figure 4 shows that the incidence of premature births was roughly flat for Afro-Americans after 1981.  Because births to white women were increasingly likely to be premature, however, the gap between blacks and whites narrowed during the 1990's.  Between 1990 and 2000, one-third of the black-white gap at the start of the decade was eliminated.  Unfortunately, data are unavailable prior to 1981, so it is impossible to know whether there were large improvements in preterm birth rates prior to 1980 as in the case of fetal mortality rates.  The post-1980 improvement in the ethnoracial gap in preterm birth rates, occurring during a period in which ethnoracial inequality in fetal mortality rates was unchanged, also points to the difficulties in relying on a single measure of perinatal outcomes to gauge progress.

This point becomes critical in considering trends in low and very low birthweight rates (Figures 5 and 6).  There appears to be much less in these charts to inspire optimism: the incidence of low birthweight is more or less static over the past forty years, and the incidence of very low birthweight has increased among blacks since at least 1970.  Ethnoracial disparities have been increasing on both measures, particularly in the case of very low birthweight.

Considering trends in infant mortality rates makes the low birthweight trends even more curious (see Figure 7).  The black-white gap in infant mortality -- deaths in the first year of life -- has narrowed by seventy percent since 1940 and by over sixty percent since 1960.  The black infant mortality rate declined from 72.9 deaths per 1,000 births in 1940 to 14.6 in 1999.  Preliminary vital statistics data indicates that infant mortality continued its decline through the middle of 2001 (National Center for Health Statistics, 2002).

How to explain the paradox of strong improvements in most perinatal outcomes and narrowing ethnoracial inequality on the one hand and stagnation -- and even regression -- in terms of low birthweight rates?  An especially important but neglected part of the answer lies in the way that these perinatal outcomes are interrelated.  For example, it is entirely possible that declines in fetal mortality have propped up low birthweight rates, keeping them higher than a secular improvement in perinatal health would predict.  As a consequence of advances in medical technology, public health efforts, wider health care coverage, and rising education levels and health awareness, more pregnancies are now successfully carried to term.  But this undeniably welcome progress means that relatively deprived newborns who in the past would not have survived to birth increasingly live to take their first breath and enter the world.  In other words, yesterday's "fetal losses" may have become today's low birthweight newborns.

To examine the possible effect of this interrelationship on low birthweight trends, I constructed a measure of "poor birth outcome", which is the number of fetal losses and low birthweight newborns expressed as a proportion of all potential births (again, excluding induced abortion from consideration).  The resulting trends (not shown) indicate that poor birth outcomes among black women declined from 14.2 percent in 1970 to 12.2 percent by 1998.  This implies that declining fetal mortality propped up low birthweight rates among blacks by a small amount -- the low birthweight rate only declined from 13.9 to 13.1 percent over this period -- but that the effect did not much alter the low birthweight trend.  The same is true among whites.  Furthermore, the ethnoracial gap in low birthweight is also not much affected: the absolute gap in low birthweight rates was cut by 7 percent over the period, compared to 14 percent for the gap in the rate of poor birth outcomes.

On the other hand, declines in fetal mortality may have had a bigger impact on very low birthweight rates.  When "poor birth outcomes" are defined as fetal losses plus very low birthweight births, the black rate declines from 4.7 percent to 3.9 percent during the 1970's (when the very low birthweight rate increased from 2.4 to 2.5 percent).  After 1980, the rate of poor birth outcomes increases to 4.3 percent but is still lower in 1998 than in 1970.  In contrast, the rate of very low birthweight rose to 3.1 percent, a rate that exceeded the 1970 rate.  The ethnoracial gap in poor birth outcomes remained roughly constant over the period (at about 2.5 percentage points), compared to the small increase in the very low birthweight gap.

But while declining fetal mortality appears to account for the apparent increase in black very low birthweight rates after 1970, it does not lead us to the conclusion that the incidence of low or very low birthweight births actually showed much improvement, certainly not of the magnitude we see on the other perinatal outcomes.  Again, however, a consideration of the interrelationships among these outcomes suggests an improved picture.  Specifically, declining infant mortality rates mean that more at-risk girls survive infancy than in the past.  This necessarily increases the proportion of at-risk pregnancies in the cohort when these girls reach their child-bearing years. Potentially, then, a secular improvement in perinatal health -- or simply advances in medical technology that allow more endangered newborns to survive -- might paradoxically prop up fetal mortality rates, rates of preterm birth, and rates of low birthweight.

If one is willing to make certain assumptions, it is possible to estimate, albeit crudely, the effect of declining infant mortality on other perinatal outcomes.  I modeled trends between 1970 and 2000 in low birthweight rates under a minimal set of such assumptions:

· The infant mortality rate remained at its 1940 level in all years.  This allowed me to model what would have happened had declining infant mortality not generated increasingly at-risk maternal cohorts.  I determine how much smaller a maternal cohort would have been had infant mortality claimed the same proportion of the cohort as it did in 1940.  The additional women -- the beneficiaries of declining infant mortality -- are then assumed to have had relatively high rates of fetal loss and low birthweight.  These assumptions alter both the numerator and the denominator of the low birthweight rate, producing a lower counterfactual rate.

· All of the infants who survive past age one are assumed to survive to childbearing age (nineteen years later).  Thus, the size of a maternal cohort is the same as the birth cohort twenty years earlier (minus infant deaths).

· Women who would not have survived to childbearing age had infant mortality not declined were assumed to have the same probability of becoming pregnant as other women.

· Women who would not have survived to childbearing age were assumed to be twice as likely as other women within their ethnoracial group to experience a fetal loss.  The results of the model are quite insensitive to this assumption, due to comparatively low fetal loss rates.

· I assume that three out of every four live births to the mothers who would not have survived to childbearing age were born low birthweight.

Figure 8 provides the results of the modeling.  Considering that it necessarily relies on assumptions of uncertain validity and makes no attempt to incorporate more complex factors such as endogeneity of pregnancy rates with respect to expected infant mortality rates, the model results should only be taken as suggestive.  The chart redisplays the actual trends in low birthweight rates for blacks and whites from Figure 5.  In addition, it displays the same trends under the counterfactual of static infant mortality.  In contrast to the relatively flat observed trends and invariant ethnoracial gap, the counterfactual scenario implies that had improvements in infant mortality not produced populations that were increasingly at risk for poor birth outcomes, black and white low birthweight rates would have declined substantially.  Furthermore, some of the absolute black-white gap would have closed between 1980 and 2000.  By 2000, the black low birthweight rate would have been just two percentage points higher than the level that the white rate actually took that year.
  

Of course, even a mistaken acceptance of the model estimates as highly precise would imply that an obvious gap between blacks and whites would still have existed -- the counterfactual model indicates that over four-fifths of the black-white gap would have remained in 2000 even under demographic conditions in which infant mortality would have barred the most disadvantaged girls from reaching their childbearing years.  The greater survival rate of infants over the course of the Twentieth Century is unquestionably a wonderful trend and an incredible medical and public health achievement.  It is not a "cause" of low birthweight in any useful sense.  Nor is it a "cause" of the black-white gap in low birthweight, as the continued large gap in infant mortality itself attests.  If anything, the foregoing discussion should lead us to question how we measure success in combating inequality and improving material well-being.  Great improvements in health may paradoxically lead to greater challenges on other fronts.  If we measure "progress" too narrowly -- i.e., using cross-sectional measures of socioeconomic outcomes -- we may convince ourselves that improvements have been less significant than they actually have been.  Because low birth weight is associated with various problems later in life, it is possible that secular improvements in fetal, neonatal, and infant mortality have actually made it tougher for us to narrow black-white socioeconomic inequality.

Consequences of Low Birthweight in Childhood and Adulthood

[UNDER CONSTRUCTION.  Medical literature has established strong associations between low birthweight and infant and child development.  Less work has been devoted to the effect of LBW on adult outcomes.  Problems of causal direction, multicollinearity, and omitted variable bias, however, make even the developmental findings less reliable than we might think.  It is also unclear whether it is LBW itself that matters or whether it is LBW for gestational age.  In other words, some argue that preterm LBW babies "catch up" developmentally and suffer no long-term consequences, while babies who are small for their gestational age have worse outcomes.  Regarding methods, family fixed effect models, in which one uses variation in an independent variable among siblings to estimate the effect on the dependent variable, are ideally suited for the question of LBW-outcome relationships.  Such models control for all genes and environment that siblings share.  Conley and Bennett (2000) use such a model to show that LBW has a big effect on the probability of high school graduation.  There is still the possibility that omitted non-shared genes or environmental factors (e.g., peer groups) produce biased estimates of LBW's effect.]

Risk Factors for Low Birthweight

Though a vast epidemiological literature has developed around perinatal outcomes, surprisingly little is known about the causes of these outcomes generally.  The most work has been devoted to exploring low birthweight.  Low birthweight is more reliably measured than preterm birth rates.  The determination of whether a newborn is preterm or not generally relies on the mother's recall of when the pregnancy began.  Because preterm birth is a binary outcome based on a somewhat arbitrary criterion, small errors in recall can mean the difference between accurate and inaccurate data.  Birth weight, on the other hand, is measured by medical professionals at the time of birth.  Neonatal and infant mortality, of course, are also easily measured, but researchers appear to have devoted more energy to studying low birthweight.  Most likely, this reflects the fact that low birthweight infants have high mortality rates.  For example, about one-fourth of very low birthweight infants die in their first year, a much higher rate than for moderately low birthweight infants (two percent) or normal birthweight infants (less than 0.5 percent) (Mathews et. al., 2001).

There are, proximally, two "causes" of low birthweight: preterm delivery and intrauterine growth retardation.  That is, an infant may be small because she was born prematurely or because she experienced health problems in utero that slowed the rate of her growth.  These two conditions often occur together however.  About forty percent of low birthweight infants are small for their gestational age (Lieberman et. al., 1987).  Specific biological processes are not yet well understood, however, so most of the epidemiological research has undertaken to identify "risk factors", or correlates of low birthweight.

Many of the risk factors that researchers have identified are related directly to maternal physical health.  The actual causal effects of even some of these correlates, however, are questionable.  For instance, many researchers have identified primiparity, or first birth, as a risk factor (Helsel et. al., 1992; Miller, 1994).  Recently, however, Conley and Bennett (2000) found that controlling for infant's sex, maternal age, education, income, and race, being a first-born child had no statistically significant effect on the probability of low birthweight.  And in a study that distinguished between preterm low birthweight and low birthweight due to intrauterine growth retardation, Kallan (1992) found that the odds of the former showed no relationship to parity (cumulative number of births), but that as parity increased, the odds of the latter increased.  Similarly, other reviews have proposed high parity as a risk factor (i.e., having a fourth or higher birth).

One confounding risk factor in this case is maternal weight.  Women whose weight is low for their height are more likely to have low birthweight births.  Research indicates that low weight gain during pregnancy also increases the odds of a low birthweight birth (e.g., Cramer, 1987).  Shortness of stature (height) is associated with greater risk of low birthweight birth as well.

Another confounding risk factor is age.  Many studies have found that teenage women are more likely to have low birthweight births than somewhat older women (e.g., Ketterlinus et. al., 1990; Kallan, 1992).  Younger women are more likely to be primiparous however.  At any rate, the association between teenage pregnancy and greater low birthweight risk has itself been reversed by Rosenzweig and Wolpin (1995) and Geronimus and Korenman (1991), who found using sibling fixed effects models that young maternal age was actually advantageous.  The authors argue that omitted risk factors associated with early pregnancy are really to blame.  Ketterlinus et. al. (1990) and Kallan (1992) found that women over the age of thirty-five had worse birth outcomes than somewhat younger women.  This finding, too, has been challenged.  Older women are more likely to have multiple births (twins, triplets), and infants involved in multiple births are more likely to be low birthweight.  When low birthweight rates for singleton births are examined, the effect of older age is weakened substantially (Martin et. al., 2002).

Other risk factors closely linked to maternal physical health include short interpregnancy intervals (Kallan, 1992; Klebanoff, 1988), various medical conditions, and having had a prior problematic pregnancy.  Anemia, infection, and hypertension are among the medical conditions that increase the odds of low birthweight birth.  Women who have already experienced a fetal loss or given birth to a low birthweight infant are at greater risk for delivering another low birthweight infant (Institute of Medicine, 1985). Finally, some researchers have proposed genetic factors, generally citing associations between maternal and paternal low birthweight on the one hand and child low birthweight on the other.  Conley and Bennett (2000) found that the probability of being born low birthweight was four times higher if an infant's mother had herself been born low birthweight, controlling for income, maternal education and age, parity, and race.  Infants with fathers who were low birthweight were six times more likely than other infants to be born low birthweight (see also Coutinho et. al., 1997; Wang et. al., 1995).  These intergenerational associations, however, need not imply genetic inheritance.

Various behaviors that affect maternal health have also been identified as risk factors.  Researchers have found associations between low birthweight on the one hand and maternal alcohol consumption, smoking, and drug use during pregnancy on the other (Overspect and Moss, 1991; Bakketeig et. al., 1993; Cornelius et. al., 1995; Abma and Mott, 1990).  Nutrition levels are also correlated with birth outcomes (Institute of Medicine, 1985).  In addition, the quantity, quality, and timing of prenatal care have been linked to birth outcomes, though Williams (1990) notes that variation in medical care explains little of the variation in health status by socioeconomic status in general. Marsiglio and Mott (1988) found that the extent to which a pregnancy was wanted has a weak effect on low birthweight by reducing the amount of prenatal care a mother obtains.

It is reasonable to postulate that psychological well-being influences perinatal outcomes as well.  Stress causes the adrenal glands to secrete hormones that can cause constriction of blood vessels in the fetus, reducing fetal oxygen supply.  Relatively little research has been done in this area due to the difficulty of measuring stress levels.  Homer et. al. (1990), using National Longitudinal Survey of Youth data, found that working women who did not wish to work and whose job was stressful were more likely to give birth to low birthweight infants.  

Socioeconomic status may affect fetal health in other ways.  At least one study has found that women who work are more likely to have low birthweight births (Peoples-Sheps et. al., 1991).  Bakketeig et. al. (1993) found that exposure to second-hand smoke on the job worsened birth outcomes.  Many researchers have considered the importance of income and poverty to birth outcomes, but this research is plagued by omitted variable bias, with findings often varying in direction depending on the set of controls used and the subgroups considered (see Aber et. al., 1997; Gortmaker, 1979; Starfield et. al., 1991; Duncan and Laren, 1990; Korenman and Miller, 1997).  In particular, Conley and Bennett's (2000) finding that the effect of income on the probability of a birth being low birthweight disappears when parental low birthweight status is controlled calls into question previously asserted causal associations.  Maternal education has also been considered in much of the research, but it too is particularly prone to omitted variable bias.  Duncan and Laren (1990) found that increased education lowers the risk of low birthweight birth, but Conley and Bennett (2000) found no association once income, maternal age, parity, and race were controlled.

Finally, it is worth considering two other interesting findings from the literature before proceeding to consider the causes of black-white inequality in low birthweight rates.  Abma and Mott (1990) considered whether a mother had smoked or drank during pregnancy and whether she delayed seeking prenatal care.  They found that the total number of these three risk factors present in a mother had an effect on her birth outcome, regardless of the particular risk factors in which she engaged.  This finding suggests that the cumulation of risk factors may be more important than individual risk factors.  

Diamond (1999) used a gruesome natural experiment to consider the effect of poor maternal health on birth outcomes over multiple generations.  Near the end of World War II, the Nazi siege of the Netherlands subjected part of the Dutch population to starvation.  Diamond's research followed the daughters of women who were pregnant during this period to examine the effects of the dramatically worsened health status of the mothers on the children that they bore.  Not surprisingly, birth outcomes were markedly worse than those for Dutch women not subjected to famine.  Some of the affected daughters, though, did not experience noticeable health disadvantages despite the famine.  Unexpectedly, those daughters' children (the grandchildren of the women who were pregnant during the famine) had higher low birthweight rates than other children, even though their mothers were outwardly as healthy as their peers.  In other words, the grandmother's health status somehow skipped a generation to affect her grandchild's perinatal health.  Though this effect is not yet well understood, it would seem to have implications for ethnoracial inequality in perinatal outcomes.  I now turn to the literature on the sources of such inequality.

The Causes of Ethnoracial Disparities in Perinatal Outcomes

If the causes of low birthweight in general are uncertain, it is no less the case that the causes of the black-white gap in low birthweight rates are also poorly understood.  Most studies begin by comparing the observed black and white rates in a sample or in a population (using vital statistics data).  Research consistently reveals that Afro-Americans are twice as likely as Euro-Americans to be born low birthweight.  This finding is consistent with national figures that are based on one hundred percent of birth certificates.  In 2000, for instance, the low birthweight rate for non-Hispanic blacks was 13.1 percent, compared to 6.6 percent for non-Hispanic whites (Martin et. al., 2002).

Epidemiological and sociological studies then estimate black and white rates conditional on various risk factors.  Typically, among women who do or do not possess any one risk factor, the black low birthweight rate remains close to twice that of whites.  In fact, many studies find that as risk status improves -- e.g., as one moves from high school dropouts to college graduates -- the relative risk for blacks actually increases (as in Figure 2).

So, for instance, Kleinman and Kessel (1987) found that the black low birthweight rate in 1983 was 2.4 times the white rate.  Among high school dropouts, the black rate was 1.6 times the white rate, while among college graduates, it was 2.3 times as high.
  The relative gap among unmarried women was 1.8 versus 2.0 for married women.  Among high-parity births -- "high-parity" being defined as having had a large number of births for one's age -- the relative gap was 1.7, while for low-parity births it was 1.8.  All of these gaps control for the other covariates listed.  Kallan (1992) estimated that the relative risk (the odds ratio) of preterm low birthweight for blacks versus whites was 2.6, controlling for age at pregnancy, pregnancy order, interpregnancy interval, education, maternal smoking, and whether the mother had previously had a fetal loss or low birthweight birth.  The relative risk of intrauterine growth retardation low birthweight was 4.4.  (See also Gould and LeRoy, 1988; Wilcox and Russell, 1990; Frisbie et. al. 1997.)

The research that has been conducted on black-white differences in preterm birth and infant mortality rates finds similar results.  Lieberman et. al. (1987) found that the relative risk of preterm birth for black versus white women was 1.94 among a large sample of Boston women with health insurance.  The relative risk declined to just 1.88 when the authors controlled for a dozen medical risk factors, including anemia, cigarette smoking, urinary tract infection, diabetes, and weight-for-height.  Schoendorf et. al. (1992) found that the relative risk of infant mortality among black college graduates as compared to white college graduates was 1.9.  The relative risk only declined to 1.8 after controlling for age, parity, timing of prenatal care, and marital status. 

Some studies have had more success driving down the relative risk of poor birth outcomes for blacks versus whites.  Starfield et. al. (1991) estimated that while a large black-white low birthweight gap remained after controlling for a number of factors (including income), among poor women the gap was statistically insignificant.  Abma and Mott (1990) indicate that the black-white gap disappeared when they controlled for whether a mother drank or smoke during pregnancy, the timing of prenatal care, and maternal scores on a test of cognitive skills.

Another study (Lieberman et. al., 1987) reported a relative risk of 1.22 conditional on the number of risk factors a mother possessed (out of four -- age less than twenty, unmarried, high school dropout, or welfare receipt).  Controlling for a continuous measure of red blood cell count (hematocrit level) and nothing else dropped the relative risk to 1.38.  Controlling for both hematocrit level and number of risk factors resulted in a relative risk of 1.03.  Unfortunately, however, only one in ten white mothers in the sample had even one risk factor, so the findings related to risk factors may be sensitive to the composition of the sample.  And the hematocrit level finding is difficult to interpret.  Low hematocrit level is an indication of anemia, which is itself a symptom of more chronic health problems.  Anemia is associated, for instance, with deficiency of iron, vitamin B12, and folic acid, as well as with inflammatory diseases, autoimmune disorders, chronic infection, cancer, exposure to lead or chemicals, and alcoholism.  Some forms of anemia are genetically inherited (Blinder, 1998).  Thus, the Lieberman results imply that differences in maternal health between blacks and whites lead to differences in birth outcomes, which almost certainly must be true.  The finding does not tell us anything about the nature or source of the maternal health differences however.

A related line of research has explored the effect of nativity on ethnoracial inequality in birth outcomes.  The literature has consistently found that American women born outside the U.S. or in Puerto Rico have better birth outcomes than their co-ethnics born in the fifty states.  This has been found for blacks and for women of Mexican, Puerto Rican, Cuban, Central/South American, Chinese, Japanese, and Filipino descent (Singh and Yu, 1996.  See also Ventura and Taffel, 1985 and Guendelman et. al., 1990 on women of Mexican descent, Alexander et. al. on women of Japanese descent.  But see Alexander et. al. and Mor et. al. who failed to find such an effect for Filipino and Korean women, and Collins and Shay, 1994 who found that the effect for Mexican women declined as neighborhood income increased.).  

Several studies have found that sub-Saharan-African- and Caribbean-born black women in the U.S. have more favorable birth outcomes than U.S.-born black women.  David and Collins (1997) estimate that the low birthweight rates of black women born in sub-Saharan Africa are half those of U.S. born black women.  Pallotto et. al. (2000) show that moderately-low birthweight rates (i.e., 1,500-2,499 grams) of Caribbean-born black women are closer to those of white American-born women than to black American-born women.  This result was found even among college educated women between the ages of twenty and thirty-four who were married to college-educated men, received prenatal care in the first trimester, and were of low parity.

The apparent effect of nativity on birth outcomes among women of American minority groups -- and the apparently negligible effect of nativity on white women (Kleinman et. al., 1991) -- has led some researchers to surmise that minority status itself affects birth outcomes in some way.  This interpretation has been subject to criticism.  The studies generally rely on cross-sectional data and so do not compare the outcomes of foreign-born women to those of their daughters.  The findings could be entirely explained by a combination of favorable self-selection of immigrants to the U.S. (i.e., those women who emigrate from their country may tend to be healthier or otherwise more advantaged) and intergenerational regression to the mean.  Regression to the mean refers to the tendency for children of advantaged or disadvantaged individuals to have outcomes closer to the average -- it is simply more likely that a person whose parents are far from the mean will migrate toward the mean rather than even further away.  Nevertheless, Singh and Yu (1996) found that the effect of nativity held for all of the ethnoracial groups previously mentioned except for Japanese and Filipino women when they controlled for maternal age, marital status, education, birth order, timing of prenatal care, metropolitan residence, and whether the delivery involved a multiple birth.  Nativity effects for non-Hispanic whites were not statistically significant.

Other evidence that is suggestive of the importance of racial ascription in explaining ethnoracial inequality in birth outcomes may be found in the extent to which Puerto Rican outcomes deviate from those of other Hispanic groups (see Figure 9).  Phenotypically, Puerto Ricans resemble Afro-Americans more closely than do other Hispanic groups, and they are much more likely to self-identify as being "black" compared to other Hispanics.  Collins and Shay (1994) show that the relative risk of low birthweight for Puerto Ricans versus other Hispanics is close to 2.0, even controlling for maternal age, education, marital status, prenatal care adequacy, and neighborhood income.  Furthermore, black and white women have different age-risk profiles.  That is, among Euro-American women, low birthweight rates decline as maternal age increases from less than fifteen years old to 30-34 years old.  Low birthweight rates then increase with age.  In contrast, low birthweight rates among Afro-American women are lowest among 25-to-29-year-olds and then increase steadily thereafter.  This pattern has led some researchers to hypothesize that the health of black women is worsened by minority status, a "weathering" effect that cumulates as these women age (Geronimus, 1992).

Little theoretical or empirical work has been done, however, to determine the mechanisms by which minority status might come to affect maternal health and thus birth outcomes.  Black-white inequality in perinatal outcomes is just one form that ethnoracial inequality in health status takes.  There are also large disparities between blacks and whites on a number of other indicators of morbidity and mortality (Williams, 2001).  These, too, however, are poorly understood.  Health disparities -- and perinatal disparities in particular -- could arise from differences in health status among people with equivalent access to quality health care or could be the result of unequal access to or quality of care among people with the same initial health status.  Differences in health status could arise from differences in health practices and behavior or differences in exposure to unhealthy environments, be they physical or social.  All of these "explanations" could, theoretically, themselves be the result of black-white differences in income or wealth, education, neighborhood environments, or genes.
  Income and education seem to matter much less than might be expected.

One way in which minority status could affect birth outcomes is by affecting psychological well-being.  Afro-Americans might experience more psychological stress than Euro-Americans simply due to differences in socioeconomic status.  Alternatively, it could be that Afro-American stress levels might be affected by the regular experience of prejudice and discrimination, the necessity of bracing oneself against the possibility of such exposure, or repeated questioning of others' motives and beliefs.  I have come across no research that has explored the extent to which ethnoracial differences in stress levels accounts for inequality in perinatal outcomes.

Ethnoracial inequality in perinatal outcomes could also result from the combination of even greater ethnoracial inequalities in previous generations and intergenerational transmission of health status.  A girl born low birthweight might overcome any disadvantage this imposes and have quite successful adult outcomes.  Yet she might still have poor birth outcomes in adulthood if the biological disadvantages with which she entered the world remain with her.  These disadvantages may be such that they are not even apparent to her or others.  The Dutch war famine research cited earlier provides evidence that such a scenario is indeed plausible.  If the current black-white disparity in perinatal outcomes reflects not just socioeconomic inequality within the maternal generation but inequality within the previous generation, the large disparity becomes less perplexing.  The United States has made great -- if obviously incomplete -- strides in equalizing the average environments faced by Afro-Americans and Euro-Americans (Smith and Welch, 1986).  But intergenerational transmission of health status -- through non-genetic biological pathways, if we are to assume the most responsible position -- would imply that perinatal inequality will be more persistent than other ethnoracial inequalities and will in fact be a barrier to reducing them.

To summarize, previous studies have shown that black-white inequality in perinatal outcomes have little to do with many of the risk factors that we might expect would be important.  There is some evidence that the gap may be related to the cumulative number of risk factors faced by Afro-American and Euro-American women and to health behaviors (including the timing of prenatal care).  There is also evidence that perinatal inequality is related to inequality in maternal performance on tests of cognitive skills.  Finally, there is reason to believe that factors related to "racial" minority status -- including effects linked to earlier generations -- may be especially consequential.
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Appendix:  Notes on Vital Statistics Data

Federal law requires the collection of vital statistics data, which the National Center for Health Statistics coordinates through the National Vital Statistics System.  Birth data is based on 100 percent of birth certificates in 1940, 1950, 1960, 1985 and from 1990 on.  In 1970, data was derived from a fifty-percent sample of birth certificates.  In 1980 (and 1981), some states' data were derived from fifty-percent samples while most are based on 100 percent of birth certificates.  Prior to 1960, birth data were corrected for underregistration; by 1960, registration was over 99 percent complete.  Births are categorized by race based on the child's race (as reported by the mother) from 1940 to 1970 but by mother's race from 1980 to the present.  Mother's race is imputed for birth certificates with missing information (less than one percent of all birth certificates).  Hispanic origin items that are missing are coded as "non-Hispanic" (1.2 percent of births in 1998).  In general, other birth certificate data are missing for one percent of certificates or fewer.  Gestation age -- and thus whether a birth is preterm or not -- is based on the mother's recall of the first day of her last menstrual period or -- for a small fraction (five percent of births in 2000) -- a clinical estimate.  This measure is the least reliable of the perinatal outcomes listed due to recall error.  Since 1981, gestation age is imputed for birth certificates for which the month of the last menstrual period is reported but the day is not.  The definitions for preterm births and low birth weight are based on International Classification of Diseases, Ninth Revision standards.  Mortality data are based on 100 percent of death certificates.  Infant deaths with missing race data (0.1 percent in 1995) receive an imputed race.  Race and Hispanic origin data is supplied by a funeral director, who determines the information from observation or from an informant.  Evidence suggests that the mortality rates of non-black minority groups are biased downward by misclassification.  This bias is worst for Japanese infants but is also large for Filipino and Chinese infants (understated by twenty to one hundred percent).  Bias is less substantial for American Indian, and Puerto Rican infants (ten to fifteen percent understatement) and unimportant for other groups.  Mortality rates are technically the number of deaths in a calendar year divided by the number of births in the calendar year.  Thus, they are only estimates of the actual rate at which infants born in a calendar year die within 28 days or within one year.  Fetal mortality rates include only fetal losses occurring at a gestation of twenty weeks or more and so are subject to maternal error in recalling last menstrual period.  A fetal loss is a pregnancy outcome other than a live birth or an induced abortion.  (Prior to 1970, induced abortions were not separated from fetal loss data.)  The vast majority of fetal losses occur prior to the twentieth week, and the reliability of reported fetal losses of twenty weeks gestation or more is not as strong as the reliability of birth data.  Fetal losses are categorized by race based on the race of the child before 1980 but the race of the mother from 1980 to the present.  (See National Center for Health Statistics, 2000; Martin et. al., 2002; National Center for Health Statistics, 1999; Hoyert, 1996; Ventura et. al., 2000.)
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� The vast majority of fetal losses occur prior to the twentieth week of gestation.  Under federal reporting requirements, states need not collect data on these earlier losses.  Indeed, some of these losses involve pregnancies of which the mother is never aware.


� A spreadsheet containing the model and its data are available from the author upon request.


� Data (not shown) also indicate dramatic narrowing of the black-white gap in neonatal mortality after 1960.


� The argument holds for "at-risk" boys too -- to the extent that infant health problems are correlated with poor outcomes later in life, declining infant mortality means that an increasing proportion of future pregnancies will be compromised by family stress or environmental factors (e.g., cigarette smoking) related to the father.


� Abortion trends are not incorporated into the model.  That is, no attempt is made to model a counterfactual in which abortion rates differed from their actual trends, and abortion rates do not enter into the model at any point.


� I constructed my model to allow for alternative assumptions.  Perhaps the strongest of my assumptions is that among women who themselves would not have survived infancy under the counterfactual scenario, three-fourths of their births were low birthweight.  When I drop this parameter to fifty percent, the black low birthweight rate declines from 12.8 percent in 1970 to 10.3 percent in 2000.  That is, the decline in the black rate is smaller, though the counterfactual rate is still 20 percent lower than the actual rate in 2000.  The black-white gap still shrinks, though only by one percentage point, and only after 1990.  If this parameter is set much below fifty percent, the counterfactual trends do not differ greatly from the actual trends.  On the other hand, it may not be unreasonable to suppose that all of the births to the women who benefited from declining infant mortality were low birthweight.  After all, these were women whose health as infants was such that they would not have survived beyond their first year under 1940 conditions.  It is not so farfetched to argue that they carried considerable health problems with them into their childbearing years, problems that almost guaranteed poor perinatal outcomes.  When I set my parameter so that one hundred percent of the births to these women were low birthweight, the black-white gap narrows by one-fourth, and the 2000 black counterfactual rate equals the rate that whites actually had that year.  A spreadsheet containing the model and its data is available from the author upon request.


� The reader may have noticed that I have shifted from using the absolute gap as a measure of inequality to the relative gap.  There is no inconsistency in doing so -- I am considering a different question here than in the trend analysis earlier in the paper.  In considering the causes of the black-white gap at a given point in time, we ask whether being black affects the probability of being born low birthweight net of other factors.  The "effect" of being black is to increase the probability of low birthweight relative to being white.  In the trend analysis, we are asking how the probability of low birthweight for blacks has changed over time compared to the probability of low birthweight for whites.  It is then up to the observer to determine whether the change is best assessed by considering the absolute or relative gap.  Another way to think about the different measures is to consider that improvements in educational attainment among blacks probably helped to narrow the absolute gap between them and whites in a time series, producing real absolute gains for blacks that were greater than for whites.  On the other hand, education differences may fail to "explain" any of the relative gap in the cross section.


� Genetic explanations of ethnoracial inequalities should, of course, be advanced with the utmost care, if at all.  Two points are important to consider here.  The first is that even if health status were highly heritable between parents and offspring, it would not follow that ethnoracial disparities in health status must be even partially genetic in origin.  Two groups of plants grown from genetically identical seeds could attain highly unequal "outcomes" if one group of seeds is planted in fertile soil while the other is planted on arid parched land.  The second is that it would appear to be extraordinarily difficult to distinguish any theory in which genetic inheritance of health status causes ethnoracial disparities from an alternative theory in which what is inherited are the phenotypic characteristics that serve as "racial" markers, markers that then affect the treatment that one receives from others.
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