Paradox Revisited: A Further Examination of Race/Ethnic Differences in Infant Mortality
by Maternal Age1

Abstract

We use the 1995-2002 U.S. NCHS linked birth-infant death files to analyze infant
mortality by maternal age, race/ethnicity, and nativity and to reexamine the epidemiological
paradox of lower infant mortality in specific populations relative to US-born non-Hispanic
whites—the most relevant comparison groups being US-born Mexican Origin and Foreign-Born
Mexican Origin women, due to their similarity to US-born non-Hispanic blacks on a number of
risk factors. The six subpopulations considered here exhibit different maternal age distributions
of births, with births skewed towards younger ages in the Mexican Origin and US-born Non-
Hispanic black populations. Mexican Origin populations exhibit lower infant mortality at
younger maternal ages relative to US-born Non-Hispanic whites—consistent with the
epidemiological paradox. Infant mortality is higher at older ages in the Mexican Origin
populations (relative to US-born Non-Hispanic whites)—consistent with the conceptual
framework of “weathering.” These patterns persist after controlling for known risk factors in
multivariate models.

Introduction

Considerable research has documented the epidemiological paradox of more favorable
health and mortality outcomes among Hispanics relative to non-Hispanic whites in the U.S.
(Franzini et al. 2001; Guendelman 2000; Landale et al. 2000; Markides and Coreil 1986;
Markides and Eschbach 2005; Palloni and Morenoff 2001; Smith and Bradshaw 2006). Perhaps
the most puzzling patterns are exhibited by the Mexican Origin population of the United States,
who are characterized by low levels of educational attainment and low rates of health insurance
coverage, but who exhibit mortality rates similar to non-Hispanic whites and much lower rates
than those of non-Hispanic blacks across most of the life course (Elo et al. 2004; Frisbie and
Song 2003; Hummer et al. 2004; Liao et al. 1998; Rogers et al. 2000; Singh and Siahpush 2001,
2002). Recent studies attribute some of the similarity in death rates between the Mexican Origin
and non-Hispanic white populations to the lower mortality of the Mexican Origin immigrant
population, with the Mexican Origin U.S.-born population experiencing modestly higher death
rates than non-Hispanic whites—but considerably lower rates than non-Hispanic blacks (Elo and
Preston 1997; Hummer et al. 1999a and 1999b; Palloni and Arias 2004).

A great deal of debate exists about the definition of the paradox and its underlying
mechanisms. For health and mortality outcomes among elderly Mexican origin population, lower
relative mortality could be a methodological artifact of outmigration, or attributed to “salmon
bias,” which implies that a portion of the at-risk population returns to Mexico to die and, as such,
does not appear in the numerator of the relevant U.S. vital rates. However, in the case of infant
mortality it has been convincing demonstrated by Hummer et al. 2007 using a detailed
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examination of age-specific infant mortality patterns, that implausible levels of outmigration at
the earliest ages of death (i.e., within on week of birth) would be required to equalize Mexican
origin and non-Hispanic white infant mortality rates. This research provided strong evidence that
effectively “closed the case” on the paradox-as-artifact argument for the case of infant mortality
in the neonatal period (i.e., within the first month of life). In so doing, they called upon
researchers to investigate not whether or not an epidemiologic paradox of Mexican Origin infant
mortality exists in the United States, but whether or not Mexican Origin health and mortality
outcomes will continue to be characterized by parity or near parity with non-Hispanic whites in a
context of continuing social disadvantage in the United States among the Mexican Origin
population.

Background

The present research carries out a further examination of the epidemiologic paradox by
maternal age. We show that an analysis of overall race/ethnic mortality differentials, or
differentials based on age at death masks important features of the dynamics of infant mortality.
In particular, given different race/ethnic maternal age profiles of childbearing, we may question
whether the epidemiologic paradox exists at all maternal ages or is characteristic of specific
maternal age groups. We show that the “paradox” is evident only at younger maternal ages and
that a mortality crossover occurs at older maternal ages. A focus on maternal age helps to cast
the epidemiologic paradox within the conceptual framework of weathering (Geronimus 1986;
1993; 2001), which may be viewed as an accelerated aging process, or heath deterioration,
among young and middle-age adults in certain populations—non-Hispanic blacks in particular.
This conceptual framework suggests that the cumulative impact of social inequality (i.e.,
repeated experience with social, economic, or political exclusion) is an important source of
variability in health outcomes across populations in the United States. Although the traditional
focus has been on African-American women, we believe that the conceptual framework of
weathering is equally applicable to other socially-disadvantaged populations—in particular to
US-born and foreign-born Mexican Origin populations. We explore this further though a
detailed examination of infant mortality by maternal age, race/ethnicity, and nativity.

This paper uses the pooled NCHS linked birth- infant death files from 1995-2002 to
conduct a detailed analysis of infant mortality by maternal age, race/ethnicity and nativity, with
the main goal of re-examining the paradox of lower rates of infant mortality in specific
populations relative to US-born non-Hispanic whites (NHW-US). The most relevant comparison
groups for the purposes of the evaluating the epidemiological paradox are US-born Mexican
Origin (MO-US) and Foreign-Born Mexican Origin (MO-FB) women, as they tend to be
compositionally similar to US-born non-Hispanic blacks (NHB-US) on a number of important
risk factors, yet exhibit rates of infant mortality similar to US-born non-Hispanic whites. By
contrast, US-born non-Hispanic blacks exhibit rates that are over twice as high. We also examine
foreign-born NHW and foreign-born and US-born NHB for comparison. The descriptive results
show very different maternal age distributions of births across the six sub-populations considered
here, where the distribution of births is skewed towards younger maternal ages in the Mexican
Origin and the US-born Non-Hispanic black populations. Maternal-age specific infant mortality
rates (IMR) reveal a marked survival advantage at younger maternal ages in the Mexican Origin
population relative to US-born NHWs, which is consistent with the Hispanic epidemiological
paradox. However, at higher maternal ages—where relatively fewer births occur—the Mexican



Origin population experiences a survival disadvantage (relative to US-born NHWs), which is
consistent with the “weathering” conceptual framework. The crossover occurs after age 25 for
US-born Mexican Origin women and after age 29 for foreign-born Mexican Origin women, with
higher relative risks at later ages among the US-born Mexican Origin population.

In a subsequent analysis, we adjust mortality using a multivariate model that allows the
effects of a large number of known risk factors to vary by race/ethnicity and maternal age to
yield the predicted mortality rates for hypothetical low-risk populations, which are then
compared across subgroups. We find that the maternal age crossover pattern in infant mortality
rates persists after these adjustments, which suggests that it is driven mainly by differences in the
maternal age distribution of births not compositional differences in the distribution of risk
factors.

Summary of Results

The pooled NCHS linked birth- infant death files from 1995-2002 (weighted for match
rates) are used for all the analysis. There are no restrictions by birthweight and gestational age.

Descriptive Findings

A major interest is the comparison of US-born and Mexican-born Mexican origin (MO-US,
MO-FB) population to US-born Non-Hispanic whites (NHW-US). Other comparison groups of
interest are US and foreign-born African Americans (NHB-US and NHB-FB), in addition to
foreign-born Non-Hispanic whites (NHW-FB).

1. Maternal Age Distribution: The maternal age distribution is very different for non-
Hispanic Whites (NHW) and Mexican Americans (MO) due to different population age
structures and other factors. This difference could mask important maternal age-specific
infant mortality patterns.

a. Table 1a shows the age distribution of mothers. We see that NHW-US have a
more protracted childbearing experience when compared to MO-US, MO-FB, and
NHB-US women but have similar age patterns when compared to NHW-FB and
NHB-FB women. The maternal age dynamics are such that 59% of the births to
MO-US mothers occur under 25 years of age. By contrast, 31% of the births to
NHW-US women occur under age 25. Other findings:

b. 43% of MO-FB births occur under age 25.
c. 55% of NHB-US births occur under age 25.

d. Table 1b shows patterns for primiparous women: 45.4% of NHW-US births occur
before age 25.

e. 78.3% of MO-US births occur under age 25.

f.  60% of MO-FB births occur under age 25.



g. 75% of NHB-US births occur under age 25.

h. The maternal age profile is interesting for NHW-FB (older ages at birth yet lower
IMRs at those ages relative to NHW-US).

2. IMRs: The maternal age specific IMRs (per 1,000 live births) in Table 1a show the
typical U-shaped pattern for all populations (initially higher, decreasing through prime
childbearing years and increasing later in life).

a. It is useful to compare the maternal age-specific patterns to the overall rates.

1. MO-US have higher overall rates than NHW-US/FB
1. MO-FB have lower overall rates than NHW-US/FB

b. The patterns are very similar for primiparous women (Table 1b).
c. The overall IMRs are lowest for NHW-FB and MO-FB

3. Table 2 shows IMR ratios (rate ratios) for each group relative to NHW-US. For NHB
RR’s are higher at all maternal ages (where estimates are precise enough). For both MO
populations, there is a clear crossover from a MO infant survival advantage at ages
younger than 30 with increasing survival disadvantage relative to NHW-US women at
later maternal ages.

a. For MO-US this crossover begins in the 25-29 maternal age interval; for MO-FB
this occurs after age 29.

b. Thus the relatively smaller number of MO women giving birth at 30 years or
older comprise a higher risk group relative to whites.

c. Younger MO women comprise a lower risk group relative to whites.
d. Older MO mothers likely have a very different risk profile than NHW mothers.

e. Multivariate models should adjust for risk profiles and permit these to vary by
maternal age.

4. Multivariate Models: Risk factors and model specification.

a. Risk Factors (Table 3): The distribution of risk factors varies across populations
and by maternal age in predictable ways. We include an array of risk factors
ranging from clinically recognized maternal health and biological factors that can
be considered as more proximate determinants to birth outcomes and infant
mortality as well as demographic and socioeconomic risk factors. The
sociodemographic risk factors can be considered as analytically distinct from (but



not necessarily independent of) maternal/biological risk factors. Table 3 shows
the distribution of risk factors by maternal age and race/ethnicity.

Multivariate models: We allow the effects of risk factors to vary across
subpopulations and by maternal age. This enables us to predicted maternal age-
specific IMRs that would prevail in each subpopulation if risk factors were
eliminated. We specify separate models for each subpopulation in reference to
NHW-US in order to calculate log rate ratios and their standard errors for
significance testing using the following general specification for the log
probability of mortality for the ith infant each of 5 maternal age categories: < 20,
20-24, 25-29, 30-34, and > 34. Note that we use a broader age classification than
was used with the descriptive statistics in order to maximize statistical precision
of the estimates from the multivariate models.

Model Specification: (model the log IMR to give IMR and rate ratios directly)

log p, = @ RyM,y +...+ a5, RM s+ 2 by R X My +..+ D by RX M,

l

This model is estimated separately by race/ethnicity by evaluating two
populations at a time. Specifically, we construct race/ethnicity subsets consisting
of two groups with NHW-US as the reference group and each of the other
racial/ethnic subpopulations as the comparison group for a total of 5 separate
models. In each model specification, R; is a factor denoting a specific maternal
race/ethnicity category j € {NHW-US, OTHER}, where OTHER denotes one of

the 5 comparison groups. Xj denotes the kth of K risk factors and M,-Ms denote
the 5 categories of maternal age outlined earlier.

This model provides a flexible specification to yield the maternal age-specific
IMRs, and rate ratios for each group relative to non-Hispanic whites reported in
Table 4. This model makes no constraints on the proportionality of effects by
race/ethnicity and maternal age and thus allows for maximum variation in the
effects of risk factors by race/ethnicity/nativity and maternal age. It should be
noted that we are more interested in adjusting for rather than interpreting the
effects of risk factors (all of which are expected to operate in predictable ways by
maternal age, race/ethnicity and nativity). As a consequence of this specification,
the number of parameters ranges from 10 to 111 depending on the model. All the
resulting estimates are identified (i.e., no estimates are tending toward negative
infinity and no standard errors are tending toward positive infinity). Given a data

set of over 28 million observations, the statistical precision of all estimates is very
high.

Model 1 includes only maternal age and will exactly reproduce the observed
maternal age-specific IMRs and rate ratios for each interval.

Model 2 includes medical/maternal risk factors: maternal morbidity, labor
complications, problem pregnancy, previous loss, plural birth, smoking, first birth,



and high parity in addition to social risk factors, which include inadequate
prenatal care, unmarried, maternal education less than 12 years. All risk factors
are interacted with the dummy variables corresponding to maternal age categories.

1. Focus on MO-US comparisons: The cross-over is apparent after
adjustment for covariates. MO-US: The predicted (conditional) IMR’s
are adjusted downward. See the column labeled %A in Table 4. We find
that predicted NHW-US rates are between 58% to 75% lower than the
observed rates. The predicted MO-US rates are 58% to 75% lower than
the observed rates. We continue to see a notable monotonic increase in
adjusted risk relative to NHW-US after age 25 after adjusting for risk
factors.

ii. For further insight into these differences we construct the risk ratios that
would prevail in the MO-US population if they experienced the same
reduction in IMR as NHW-US at every age in response to adjustments
for risk factors. That is, we constrain the MO-US rates to be
proportionately lower than the NHW-US rates at any age. This
comparison amounts to imposing a model without interactions of race
and maternal age. We find that the RRs at any age would be less than 1
until the 25-29 age interval if MO-US experienced the same maternal
age-specific reduction in predicted rates as NHW-US (see column in the
table below labeled E(NHW-US). We can compare the RR under the
assumption of equal IMR reductions for NHW-US and MO-US to the
predicted RR under the model labeled E(MO-US). We do so by
constructing another RR (labeled RRR—ratio of risk ratios) and find
that the reductions in IMR for NHW-US and MO-US are similar except
at the maternal ages 25-29 and >34 category. Thus the models predicts
rates that are between 7% and 20% higher than what would be observed
if the rates for MO-US had been adjusted downward to the same extent
as for NHW-US.

What if MO-US Experienced the Same Model-
Predicted Rates of Decrease in IMR as NHW-US?
What would the RR's look like?

RR
Maternal Age E(NHW-US) E(M0-US) RRR
<20 0.77 0.78 1.00
20-24 0.86 0.87 1.02
25-29 1.09 1.17 1.07
30-34 1.28 1.24 0.97
>34 1.38 1.66 1.20

iii. Focus on MO-FB comparisons: The mortality cross-over is apparent
after age 30. The predicted IMR for the youngest maternal age interval
reflects a larger decline when compared to NHW-US. IMRs for other
maternal age intervals are not adjusted downward to a similar extent as



for NHW-US. We can compare the model-based reduction in IMR to
what would be expected if the reduction in MO-FB IMR was identical to
that experienced by NHW-US. Here we find that the predicted IMRs
from MO-FB are between 28% lower to 98% higher at any age than
what they would be if the reductions in IMR had been equal across

groups.

What if MO-FB Experienced the Same Model-
Predicted Rates of Decrease in IMR as NHW-
US? What would the RR's look like?

RR
Maternal Age E(NHW-US) E(MO-FB) RRR
<20 0.93 0.67 0.72
20-24 0.89 0.75 0.84
25-29 0.85 1.04 1.23
30-34 0.87 1.19 1.36
>34 0.78 1.54 1.98

iv. Focus on NHB-US and NHB-FB: Here we find for the most part that
eliminating medical and social risk factors would bring about much
greater declines in IMR for NHB compared to NHW. Nevertheless,
these declines are not enough to noticeably move the rate ratios close to
unity.

Discussion

We provide a closer examination of infant mortality by maternal age. The
epidemiological paradox is evident in the Mexican Origin population, which exhibits
consistently lower infant mortality relative to US-born non-Hispanic whites. A mortality
crossover occurs at later ages, whereby we observe consistently higher rates of infant mortality
relative to US-born non-Hispanic whites. This finding is consistent with the notion of weathering.
The relative deterioration in infant survival occurs earlier for the US-born Mexican Origin
population and somewhat later for the Mexican-born Mexican Origin population. If the US-born
Mexican Origin population faces a more prolonged exposure to social inequities compared to the
Mexican-born population, this would provide additional support for weathering. However, more
detailed data than the NSCH linked infant birth-death records would be required to investigate
this further. Using the limited available data, we find that relative differentials persist (and are
magnified) after controlling for known risk factors in multivariate models, which suggests that
observed patterns do not simply reflect compositional differences between groups.

Bibliography

Abraido-Lanza, A.F., B.P. Dohrenwend, D.S. Ng-Mak, and J.B. Turner. 1999. “The Latino
mortality paradox: A test of the “salmon bias” and healthy migrant hypotheses.”
American Journal of Public Health 89(10): 1543-1548.



Becerra, J., C. Hogue, H. Atrash, and N. Perez. 1991. “Infant Mortality among Hispanics: A
Portrait of Heterogeneity.” Journal of the American Medical Association 265: 217-221.

Elo, I.T., and S.H. Preston. 1997. “Racial and Ethnic Differences in Mortality at Older Ages.”
Chapter 2 (pp. 10-42) in Racial and Ethnic Differences in the Health of Older Americans,
edited by L.G. Martin and B.J. Soldo. Washington, DC: National Academy Press.

Elo, I.T., C.M. Turra, B. Kestenbaum, and B.R. Ferguson. 2004. “Mortality among elderly
Hispanics in the United States: Past evidence and new results.” Demography 41(1): 109-
128.

Forbes, D. and W.P. Frisbie. 1991. “Spanish Surname and Anglo Infant Mortality: Differentials
Over a Half-Century.” Demography 28(4): 639-660.

Franzini, L., J.C. Ribble, and A.M. Keddie. 2001. “Understanding the Hispanic Paradox.”
Ethnicity and Disease 11: 496-518.

Geronimus, A.T. 1986. “Effects of Race, Residence, and Prenatal Care on the Relationship of
Maternal Age to Neonatal Mortaility.” Americal Journal of Public Health, 12: 1461-
1421.

Geronimus, A.T. 1993. “Maternal Youth or Family Background? On the Health Disadvantages
of Infants with Teenage Mothers,” American Journal of Epidemiology 137: 213-225.

Geronimus, A.T. 2001 “ Understanding and Eliminating Racial Inequalities in Women’s Heath
in the United States: The Role of the Weathering Conceptual Framework,” JAMWA, 25:
133-136.

Guendelman, S. 2000. “Immigrants May Hold Clues to Protecting Health During Pregnancy.”
Pp. 222-257 in Promoting Human Wellness: New Frontiers for Research, Practice, and
Policy, edited by M.S. Jamner and D. Stokols. Berkeley, CA: University of California
Press.

Hummer, Robert A., Daniel A. Powers, Starling G. Pullum, Ginger L. Gossman, and W. Parker
Frisbie 2007. “Paradox Found (Again): Infant Mortality among the Mexican Origin
Population in the United States.” Demography 44: 441-457.

Hummer, R.A., M. Benjamins, and R.G. Rogers. 2004. “Race/Ethnic Disparities in Health and
Mortality among the Elderly: A Documentation and Examination of Social Factors.”
Chapter 3 (pp. 53-94) in Criticial Perspectives on Racial and Ethnic Differences in
Health in Late Life, edited by N. Anderson, R. Bulatao, and B. Cohen. Washington, DC:
National Research Council.

Hummer, R.A., M. Biegler, P. DeTurk, D. Forbes, W.P. Frisbie, Y. Hong, and S.G. Pullum.
1999a. “Race/Ethnicity, Nativity, and Infant Mortality in the United States.” Social
Forces 77(3): 1083-1118.

Hummer, R.A., R.G. Rogers, C.B. Nam, and F.B. LeClere. 1999b. “Race/Ethnicity, Nativity,
and U.S. Adult Mortality.” Social Science Quarterly 80(1): 136-153.

Jasso, G., D.S. Massey, M.R. Rosenzweig, and J.P. Smith. 2004. “Immigrant Health:
Selectivity and Acculturation.” Pp. 227-266 (chapter 7) in Critical Perspectives on
Racial and Ethnic Differences in Health in Late Life, edited by N.B. Anderson, R.A.
Bulatao, and B. Cohen. Washington, D.C.: National Academies Press.

Landale, N.S., R.S. Oropesa, and B.K. Gorman. 2000. “Migration and Infant Death:
Assimilation or Selective Migration among Puerto Ricans.” American Sociological
Review 65: 888-909.

Markides, K.S., and J. Coreil. 1986. “The Health of Hispanics in the Southwestern United
States: An Epidemiologic Paradox.” Public Health Reports 101: 253-265.



Markides, K.S., and K. Eschbach. 2005. “Aging, Migration and Mortality: Current Status of
Research on the Hispanic Paradox.” Journals of Gerontology: Series B: 60B (Special
Issue II): 68-75.

National Center for Health Statistics. 2002. 2002 Birth Cohort Linked Birth/Infant Death Data
Set and Documentation. NCHS CD-ROM Series 20, No. 20a, issued January 2006.
Washington, DC: U.S. Department of Health and Human Services.

National Center for Health Statistics. 2001. 2001 Birth Cohort Linked Birth/Infant Death Data
Set and Documentation. NCHS CD-ROM Series 20, No. 19a, issued January 2005.
Washington, DC: U.S. Department of Health and Human Services.

National Center for Health Statistics. 2000. 2000 Birth Cohort Linked Birth/Infant Death Data
Set and Documentation. NCHS CD-ROM Series 20, No. 18a, issued January 2004.
Washington, DC: U.S. Department of Health and Human Services.

National Center for Health Statistics. 1999. 1999 Birth Cohort Linked Birth/Infant Death Data
Set and Documentation. NCHS CD-ROM Series 20, No. 17a, issued May 2003.
Washington, DC: U.S. Department of Health and Human Services.

National Center for Health Statistics. 1998. 1998 Birth Cohort Linked Birth/Infant Death Data
Set and Documentation. NCHS CD-ROM Series 20, No. 16a, issued April 2002.
Washington, DC: U.S. Department of Health and Human Services.

National Center for Health Statistics. 1997. 1997 Birth Cohort Linked Birth/Infant Death Data
Set and Documentation. NCHS CD-ROM Series 20, No. 15a, issued August 2000.
Washington, DC: U.S. Department of Health and Human Services.

National Center for Health Statistics. 1996. 1996 Birth Cohort Linked Birth/Infant Death Data
Set and Documentation. NCHS CD-ROM Series 20, No. 14a, issued September 1999.
Washington, DC: U.S. Department of Health and Human Services.

National Center for Health Statistics. 1995. 1995 Birth Cohort Linked Birth/Infant Death Data
Set and Documentation. NCHS CD-ROM Series 20, No. 12a, issued November 1998.
Washington, DC: U.S. Department of Health and Human Services.

Palloni, A. and E. Arias. 2004. “Paradox lost: explaining the Hispanic adult mortality
advantage.” Demography 41(3): 385-415.

Palloni, A. and J.D. Morenoff. 2001. “Interpreting the Paradoxical in the Hispanic Paradox.”
Annals of the New York Academy of Sciences 954: 140-174.

Rogers, R.G. 1989. “Ethnic Differences in Infant Mortality, Fact or Artifact?” Social Science
Quarterly 70: 642-649.

Rogers, R.G., R.A. Hummer, and C.B. Nam. Living and Dying in the U.S.A.: Behavioral,
Health, and Social Differentials in Adult Mortality. San Diego, CA: Academic Press.

Rosenberg, H.M., J.D. Mauer, P.D. Sorlie, N.J. Johnson, M.F. MacDorman, D.L. Hoyert, J.F.
Spitler, and C. Scott. 1999. “Quality of Death Rates by Race and Hispanic Origin: A
Summary of Current Research.” Vital and Health Statistics 2(128): National Center for
Health Statistics.

Singh, G.K., and M. Siahpush. 2001. “All-cause and cause-specific mortality of immigrants and
native born in the United States.” American Journal of Public Health 91(3): 392-399.

Singh, G.K., and M. Siahpush. 2002. “Ethnic-immigrant differentials in health behaviors,
morbidity, and cause-specific mortality in the United States: An analysis of two national
data bases.” Human Biology 74(1): 83-109.



Singh, G.K., and S.M. Yu. 1996. “Adverse Pregnancy Outcomes: Differences Between U.S.-

and Foreign-Born Women in Major U.S. Racial and Ethnic Groups.” American Journal
of Public Health 86(6): 837-843.

Smith, D.P., and B.S. Bradshaw. 2006. “Rethinking the Hispanic Paradox: Death Rates and

Life Expectancy for US Non-Hispanic White and Hispanic Populations.” American
Journal of Public Health 96(9): 1686-1692.

LT. Elo. 2006. “The Impact of Salmon Bias on the Hispanic Mortality Advantage: New

Evidence from Social Security Data.” Population Aging Research Center Working Paper
Series, WPS06-06, Population Studies Center, University of Pennsylvania.

10



"SUIBap (G Uy} Jama) uo paseq S1 ajewns3 |

016'¥ECH ge9T8l 206709’} 06606 860°199 L8y 109291, syuig

LU Gv6'l 09912 119 90 696' 0Ley Sytesq
69 0000} 901 001 Gt 001 kG 001 9 001 LY 000F LG 0'00} S[El0L
08 el 8o Wl ol 90 '8 0 56 €0 vl A9 L9 £ 0p
G/ 86 99 el 68l e 98 4 06 0 09 L0l Y 69 66-GE
86 16GH R A A1 9L 6 G/ Y 09 4 ¢% LY 68l ¥E-06
g 80Y¢ €6  016c ¢Sl Gel 0G 60¢ 8 €l 0y 616 gy vie 6e-G¢
L9 .82 6L 668 8¢l vie gy 80y §q vie vy 0ce LS 69 ¥e-0e
88 15€¢ LoL c8ch  0cl 8y A 928 79 £ £l 69 &8 £8l 61-Gl
¢9 890 lgL 820 8Ll 0 801 90 vl 91 Logl 0 Vil ¢0 g)>
e % e % el % el % il % il % el %

TIVH3A0 84 8HN SN aHN a4 0m SN oW 84 MHN SN MHN afy [eusaleN  syuigisi

[SuyMIq 1s114] Sal3 PaYUIT 2002-5661 :SUMIG 1S4l :UBWO} X%Je|g JIUBASIH-UON UIDUQ-UBDIX3IN "SeHUM dUedSIH-UON Joj AlAVEN Pue aby [eussiejy Aq saiey AieMON Jueju| :q) sjqeL

29¢°/50'8¢ 9Ly A 110689 701869’ 229'100'} 668'120'8} suyuig

85161 Ly 6£0'8S 6ecth 2640} LY 002 0} Sufesq
0L 00001 66 0001 L€l 000+ 67 000L 29 0004 8y 000 8¢ 0004 0L
I'8 £1e gl 6¢ gal vl I'6 L 98 60 L Lt L9 £€¢ 07
g9 990} v 2ol Lyl L9 19 9L Gl kG 06 L9l G Iel 6¢-Ge
96 182 00 182 Kol /! 8 €8l 8 ' £y £le 9y 66 ¥E-0E
9 169 68 0L el (47 vy L'6¢ g 444 £y 8'8¢ 0G 082 6¢-G¢
81 105 98 /8l Vel 0€e 9y e 86 8¢t 09 61 89 £ ¥e-0e
66 q0ch 601 09 8¢l 81 86 kel VL 81 6L gt 6 6 616l
89 %20 Lor 1o g8l 80 Gl ¢0 6l L0 lea 00 08l 0 g)>
i % e % il % il % !l % il % il %

TIV43A0 84 8N SN aHN a4 0m SN oW 84 MHN SN MHN aby [eusalen  Saued Iy

(Sened |je] Sal4 PayuI Z00Z-G66) :SULIG [IY :UBIOM %Oe]g SlUedSIH-UON "UIDLIQ-UBDIXB|N "SBHIYM JIUBASIH-UON 10} AN pue 3Dy [euialeiy Aq Saiey AUIEHOI Iueju| e} SjqeL

11



Table 2: Rate Ratios Relative to US Born Non-Hispanic Whites by Maternal Age and Nativity: All Births
and First Births, 1995-2002 Linked Files

All Births

Maternal Age NHW FB MO US MO FB NHB US NHB FB
<15 0.69 1 0.72 * 0.64 * 1.03 0.42 t
15-19 0.86 * 0.76 * 0.63 * 149 * 1.18 *
20-24 0.73 * 0.86 * 0.67 * 1.96 * 1.27 *
25-29 0.87 * 1.09 * 0.89 * 2.67 * 1.77 *
30-34 0.94 * 1.28 * 1.04 * 3.07 * 219 *
35-39 0.93 * 141~ 1.15* 2.75* 2.14 *
40+ 1.07 * 1.29 * 1.36 * 2.37 * 2.18 *
Overall 0.82 * 1.08 * 0.85 * 237 * 1.71 *
First Births

Maternal Age NHW FB MO US MO FB NHB US NHB FB
<15 0.75 t 0.72 * 0.62 * 1.02 0.45 t
15-19 0.88 * 0.77 * 0.65 * 1.45* 1.29
20-24 0.77 * 0.95 * 0.78 * 2.24 * 137 *
25-29 0.90 * 1.30 * 1.11* 3.40 * 2.08 *
30-34 0.88 * 1.29 * 1.26 * 3.74 * 2.82 *
35-39 0.98 * 1.47 * 1.40 * 3.09 * 271 *
40+ 1.10 * 1.41 1.25 2.55 * 3.40 *
Overall 0.82 * 1.08 * 0.89 * 2.35 * 1.86 *

T Estimate is based on fewer than 50 deaths in the comparison group.
* Significantly different from 1.0 (p < 0.05 two tailed test)




Table 3: Distribution of Risk Factors by Maternal Age and Nativity

US Born Foreign Born

Maternal Age Maternal Age
Risk Factors <20 20-4 2529  30-34 35+ Total <20 20-24 2529  30-34 35+  Total
maternal morbidity
NHW 286% 271.9%  278%  288%  33.8% 20.0%| 23.0%  21.4%  22.0%  24.0%  29.5% 241%
NHB N4%  HN2%  R2%  345%  39.6% 326%| 271%  259%  26.9%  298%  35.3% 29.2%
MO 222%  209%  223%  244%  30.1% 225%| 193%  174%  18.0%  20.1%  25.1% 19.0%
Total 286%  280%  281%  29.3%  34.3% 292% 202%  18.7%  19.9%  22.8%  28.5% 21.4%
labor complications
NHW 4% 3B0%  339%  343%  35.7% 34.0%| 305% 30.7%  31.6%  324%  33.9% 32.2%
NHB 3B5%  323%  336% 36.0% 38.1% 33.8%| 343% 356% 37.3% 379%  39.3% 37.4%
MO 24.9%  238%  243%  26.0%  28.1% 247%| 21.2%  265%  25.7%  258% = 21.3% 26.3%
Total R2%  3N9%  333%  342%  35.7% 333%| 280%  27.9%  283%  29.7%  31.9% 28.9%
problem pregnacy (adequate+ prenatal care)
NHW 274%  295%  31.1%  31.6%  33.7% 309%| 23.0%  23.7%  258%  282%  30.8% 27.1%
NHB 255%  28.7%  323%  340%  35.7% 301%| 195%  225%  24.9%  26.6%  28.9% 25.4%
MO 247%  21.0%  305%  33.0%  36.0% 285%| 201%  209%  22.7%  251%  28.5% 22.8%
Total 265%  291%  31.2%  31.9%  34.0% 306%| 203% 215%  23.7%  264%  29.4% 24.2%
previous loss
NHW 1% 213% 253% 295%  382% 26.0% 93%  15.7%  201%  255%  34.2% 23.6%
NHB 125%  274%  364%  383%  41.0% 286%| 139%  262%  30.1%  33.6%  39.0% 31.1%
MO 81%  175%  236%  274%  332% 18.7% 53%  10.2%  149%  194%  251% 14.1%
Total 1% 224%  268%  304%  38.3% 26.0% 63% 124% 178%  234%  30.9% 18.3%
plural birth
NHW 1.4% 2.1% 3.0% 4.2% 5.2% 3.3% 1.3% 2.0% 2.8% 3.9% 5.1% 3.4%
NHB 2.0% 3.2% 3.8% 4.1% 4.1% 3.3% 1.7% 2.3% 3.0% 3.5% 3.9% 31%
MO 1.3% 1.8% 2.4% 3.0% 3.5% 2.1% 1.2% 1.5% 1.9% 2.3% 2.6% 1.8%
Total 1.6% 2.3% 3.1% 4.1% 51% 3.2% 1.2% 1.7% 2.2% 3.0% 3.8% 2.4%
smoking
NHW 266%  221%  125% 8.9% 9.2% 145%  11.8% 1.7% 4.9% 4.1% 4.5% 5.3%
NHB 6.1% 89%  101%  12.3%  15.5% 9.6% 2.4% 1.8% 1.3% 1.1% 1.2% 1.4%
MO 3.2% 3.5% 3.0% 2.9% 3.4% 3.2% 0.4% 0.4% 0.5% 0.6% 0.8% 0.5%
Total 170%  17.3%  11.6% 9.0% 9.8% 12.9% 1.6% 1.6% 1.6% 1.8% 2.2% 1.7%
inadequate prenatal care
NHW 203%  14.4% 8.9% 7.6% 8.9% 10.8%| 28.0%  21.6%  156% 129%  13.8% 15.8%
NHB 322%  257% 211%  202%  221% 25.1%| 394%  28.0%  235% 222%  22.2% 24.7%
MO 290%  229%  171%  147%  15.7% 20.7%| 36.2%  298%  252%  232%  24.2% 27.5%
Total 252%  178%  11.2% 92%  10.6% 141%| 357%  284% 227%  196%  20.0% 24.4%
unmarried
NHW 725%  31.7%  141% 8.1% 9.3% 226%| 51.1%  21.4% 9.2% 6.5% 7.9% 11.5%
NHB 9.0%  81.6%  59.8%  47.0%  44.9% 722%| 879% - 625%  387%  295%  29.3% HN.7%
MO 749%  486%  299%  222%  23.2% 46.3%| 608%  41.9%  30.1%  245%  24.7% 35.9%
Total 802%  49.0%  21.8%  128%  13.8% 33.0%| 61.9%  40.6%  26.0%  19.2%  19.3% 30.7%
less than HS education
NHW 56.2%  18.8% 6.5% 3.4% 3.2% 12.6%| 475%  17.0% 8.1% 5.4% 5.8% 9.6%
NHB 61.9%  231%  136%  105%  10.5% 27.0%| 489%  181%  131%  11.6%  145% 16.1%
MO 68.1%  325% 21.2%  16.0%  16.5% 36.0% 802%  66.7%  62.6%  61.3%  67.1% 66.2%
Total 59.6%  21.1% 8.4% 4.6% 4.5% 16.8%| 75.0%  552%  444%  356%  352% 46.8%
first birth
NHW 824%  49.9%  405%  30.2%  23.6% 44% 829%  57.7%  46.3%  35.0%  26.4% 41.8%
NHB 736%  361%  231%  20.3%  17.5% 37.9%| 824%  58.0%  M.2%  27.6%  17.4% 38.2%
MO 744%  375%  242%  19.3%  15.6% 404%| 771%  452%  23.7%  13.8% 9.6% 33.7%
Total 785%  455%  37.0%  28.7%  22.7% 40.7%| 78.0% - 481%  309%  228%  17.2% 36.1%
high parity
NHW 0.2% 3.4% 72%  109%  19.5% 8.4% 0.2% 2.8% 70%  105%  18.7% 9.6%
NHB 09%  11.1%  221%  26.3%  32.8% 15.1% 0.3% 3.5% 9.1%  163%  29.8% 13.7%
MO 0.5% 78%  181%  249%  33.8% 11.9% 0.4% 45%  154%  30.7%  49.8% 16.2%
Total 0.5% 56%  10.0%  131%  21.5% 9.9% 0.3% 42%  12.7%  21.9%  34.7% 14.3%
N 3,054,477 5,966,459 6,352,104 5,477,653 3,038,348 23,889,041 394,413 1,067,158 1,216,016 940,203 550,531 4,168,321
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