
June 2008

National Trends in the Perinatal and Infant 
Health of Rural American Indians (AIs) 

and Alaska Natives (ANs):  
Have the Disparities Between AI/ANs  

and Whites Narrowed?

Final Report #111

by

Laura-Mae Baldwin, MD, MPH 
David C. Grossman, MD, MPH

Elise Murowchick, PhD
Eric H. Larson, PhD

Walter B. Hollow, MD
Jonathan R. Sugarman, MD, MPH

William L. Freeman, MD, MPH
L. Gary Hart, PhD

This University of Washington Rural Health Research Center study was funded by the federal Office of Rural 
Health Policy, Health Resources and Services Administration, Department of Health and Human Services.

University of Washington   •   school of Medicine   •   departMent of faMily Medicine



�

ABout tHE AutHoRS
LAuRA-MAe BALDWIN, MD, MPH, is Professor and Director, Research Section, Department of Family 
Medicine, University of Washington School of Medicine.

DAvID C. GRossMAN, MD, MPH, is Director of Preventive Care at Group Health Cooperative, Senior 
Investigator at the Group Health Center for Health Studies, and a Professor in the Department of Health Services, 
University of Washington School of Public Health and Community Medicine.

eLIse MuRoWCHICK, PhD, was a Research Consultant in the Department of Family Medicine, University of 
Washington School of Medicine, at the time of this study.

eRIC H. LARsoN, PhD, was a Senior Investigator at the WWAMI Rural Health Research Center at the time of 
this study and is currently a Senior Research Scientist at MEDEX Northwest, University of Washington School of 
Medicine.

WALTeR B. HoLLoW, MD, Ms, is a Clinical Associate Professor in the Department of Family Medicine, 
University of Washington School of Medicine.

JoNATHAN R. suGARMAN, MD, MPH, is President and CEO of Qualis Health and a Clinical Professor in the 
Department of Family Medicine, University of Washington School of Medicine.

WILLIAM L. FReeMAN, MD, MPH, was Director of the Indian Health Service Research Program at the time 
of this study and is currently Director of Tribal Community Health Programs, Northwest Indian College, Lummi 
Nation, Bellingham, Washington.

L. GARy HART, PhD, was Director of the WWAMI Rural Health Research Center and Professor in the 
Department of Family Medicine, University of Washington School of Medicine, at the time of this study and is 
currently Director of the Rural Health Office, University of Arizona Mel and Enid Zuckerman College of Public 
Health.

ABout tHE CEntER
The WWAMI Rural Health Research Center (RHRC) 
is one of eight centers supported by the Federal Office 
of Rural Health Policy (FORHP), a component of 
the Health Resources and Services Administration 
(HRSA) of the Public Health Service.  The major focus 
of the WWAMI RHRC is to perform policy-oriented 
research on issues related to rural health care and the 
rural health professional workforce.  Specific interests 
of the Center include the training and supply of rural 
health care providers and the content and outcomes of 
the care they provide; the availability and quality of 
care for rural women and children, including obstetric 
and perinatal care; and access to high-quality care for 
vulnerable and minority rural populations.

The WWAMI Rural Health Research Center is based in 
the Department of Family Medicine at the University 
of Washington School of Medicine, and has close 
working relationships with the WWAMI Center for 
Health Workforce Studies, state offices of rural health, 
and the other health science schools at the University, 
as well as with other major universities in the five 
WWAMI states:  Washington, Wyoming, Alaska, 
Montana, and Idaho.  The University of Washington 
has over 30 years of experience as part of a decen-
tralized educational research and service consortium 
involving the WWAMI states, and the activities of the 
Rural Health Research Center are particularly focused 

on the needs and challenges in these states.  The 
WWAMI RHRC also works closely with the associated 
Area Health Education Centers.

The Rural Health Working Paper Series is a means of 
distributing prepublication articles and other working 
papers to colleagues in the field.  Your comments on 
these papers are welcome, and should be addressed 
directly to the authors.  Questions about the WWAMI 
Rural Health Research Center should be addressed to:

Mark P. Doescher, MD, MSPH, Director
Susan M. Skillman, MS, Deputy Director
WWAMI Rural Health Research Center
Department of Family Medicine
School of Medicine
University of Washington
Box 354982
Seattle, WA  98195-4982
E-mail:  rhrc@fammed.washington.edu
WWW:  http://depts.washington.edu/uwrhrc/

The WWAMI Rural Health Research Center is sup-
ported by the Federal Office of Rural Health Policy, 
Health Resources and Services Administration, Public 
Health Service (grant #1U1CRH03712-02; $500,000, 
100%).



�

National Trends in the Perinatal and Infant 
Health of Rural American Indians (AIs)  

and Alaska Natives (ANs):  
Have the Disparities Between  

AI/ANs and Whites Narrowed?
LAuRA-MAE BALDWin, MD, MPH

DAviD C. GRoSSMAn, MD, MPH
ELiSE MuRoWCHiCk, PhD

ERiC H. LARSon, PhD
WALtER B. HoLLoW, MD

JonAtHAn R. SuGARMAn, MD, MPH
WiLLiAM L. FREEMAn, MD, MPH

L. GARy HARt, PhD

ABsTRACT
Objectives
This study examines whether disparities in peri-
natal care and birth outcomes between rural 
American Indians and Alaska Natives (AI/ANs) 
and whites diminished during a period of policy 
and funding changes in maternal/child health.

MethOds
Using National Linked Birth and Infant Death 
Databases between 1985 and 1997, we compared 
prenatal care receipt, birthweight, infant death 
rates, and cause of death between 217,064 rural 
AI/AN and 5,032,533 rural non-Hispanic white 
singleton births.

Results
Unadjusted rates of inadequate prenatal care 
among rural AI/ANs (1985-1987 36.3%; 1995-
1997 26.3%) and postneonatal death (1985-1987 
7.1/1,000; 1995-1997 4.8/1,000) improved signifi-
cantly. Disparities between AI/ANs and whites in 
adjusted odds of postneonatal death (1985-1987 
1.55 [1.41-1.71]; 1995-1997 1.46 [1.31-1.64]) 
and adjusted risk of inadequate prenatal care 
(1985-1987 1.67 [1.65-1.69]; 1995-1997 1.84 
[1.81-1.87]) persisted. As recently as 1995-1997, 
there were over three times as many postneonatal 
infectious disease deaths among rural AI/ANs 
compared with rural whites and nearly twice as 
many postneonatal SIDS deaths and deaths due to 
unintentional injuries/accidents.

cOnclusiOns
Significant improvements in rural AI/AN prenatal 
care use and postneonatal death rates are encourag-
ing, but additional measures are needed to close 
persistent AI/AN-white gaps.

INTRoDuCTIoN
Previous studies and reports published by the Indian 
Health Service have demonstrated dramatic improve-
ments in perinatal health among American Indians and 
Alaska Natives (AI/ANs) over the past 50 years.  Infant 
mortality rates declined substantially from 62.7/1,000 
live births in 1955 to 9.3/1,000 live births in the years 
1994-1996.1  Yet disparities between AI/ANs and 
whites have persisted.  In 1989-1991, AI/ANs overall 
had 2.4 times the rate of postneonatal death compared 
with the white population;1 rural AI/ANs’ postneonatal 
death rate was 2.6 times that of whites.2

Considerable attention has been paid since the mid-
1980s to improving access to health care services and 
changing risk behaviors among pregnant women and 
infants, as well as modifying provider practices, with 
the intention of improving birth outcomes and lowering 
infant mortality rates.3-5  Among the general popula-
tion, some of these efforts have been associated with 
higher rates of early and adequate prenatal care, as well 
as declining postneonatal mortality rates, especially 
from sudden infant death syndrome (SIDS).6-8  How 
these efforts have influenced the perinatal health status 
of AI/ANs specifically is unknown, however, especially 
among rural AI/ANs, many of whom live in remote 
rural settings that may be more distant from health 
services.  Did the disparities in perinatal care and birth 
outcomes among rural AI/ANs and rural whites dimin-
ish, remain stable, or increase during a period of policy, 
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funding, and practice changes in maternal and child 
health care?

This study addresses these questions by examining 
trends in prenatal care receipt, low-birthweight rates, 
neonatal and postneonatal death rates, and causes of 
death among rural AI/ANs and whites between 1985 
and 1997.

MeTHoDs
study database
This study is based on the 1985-1987, 1989-1991, and 
1995-1997 National Linked Birth and Infant Death 
Data.  The 1995-1997 database was the latest available 
from the National Center for Health Statistics (NCHS) 
at the time this study began.  These databases contain 
selected information compiled from birth certificates 
for all 50 states and the District of Columbia on all live 
births during these three time periods.  We obtained 
identifiers for the mother’s county of residence for each 
birth in the database, allowing classification of counties 
as rural or urban.  Death certificate data were linked to 
these births if the infant died within a year of birth.

study POPulatiOn
The study population included singleton AI/AN and 
non-Hispanic white births to women who were U.S. 
residents in rural counties during the three study time 
periods.  AI/AN births were those for which either the 
mother or father was reported as an American Indian 
or Alaska Native on the birth certificate.  This differs 
from the NCHS practice since 1989 of tabulating births 
primarily by the race of the mother.9  We included 
births with AI/AN fathers regardless of the mothers’ 
racial identity because non-AI/AN women giving birth 
to children with AI/AN fathers are likely to be eligible 
for IHS services.  Non-Hispanic white births were 
identified by the race and ethnicity of the mother only, 
after excluding those with AI/AN fathers.  In the 1985-
1987 time period, 27 states did not record Hispanic 
ethnicity.  Because these states had low rates of births 
to Hispanic mothers, all white births were included in 
the non-Hispanic white comparison group.  We chose 
white births for comparison because this group has 
consistently demonstrated attainable and more favor-
able perinatal health outcomes than AI/ANs.

study vaRiables
Outcome Variables:  We created two measures of 
access to prenatal care: initiation of care in the first 
trimester, and receipt of an inadequate pattern of 
prenatal care based on the Adequacy of Prenatal Care 
Utilization Index developed by Milton Kotelchuck.10

Low birthweight was defined as under 2,500 grams.  
We identified all infant deaths within one year of birth 
and categorized these into neonatal deaths (less than 28 

days of age) and postneonatal deaths (28 days of age 
through one year of age).  Death rates are presented per 
1,000 live births.

Cause of death is presented for the neonatal and post-
neonatal periods separately using both individual and 
aggregated International Classification of Diseases-9th 
Revision-based categories defined by the National 
Center for Health Statistics.11,12

Independent Variable:  AI/AN or white race is the 
independent variable of interest. We created three 
AI/AN race categories for some subanalyses: both par-
ents AI/AN, AI/AN mother only, AI/AN father only.

Maternal Characteristics:  Rural births were those to 
mothers whose residence county on the birth certifi-
cate was classified as nonmetropolitan using the 1993 
federal Office of Management and Budget’s defini-
tion.13  We applied the 1993 Office of Management and 
Budget’s definition to all of the study births to maintain 
a consistent rural definition across the study periods.  
Each rural county was further categorized as remote 
rural or nonremote rural.  Designation as remote rural 
required that the county was not adjacent to a metro-
politan county and did not have a town with a popula-
tion of 10,000 or more.

We described the following maternal characteristics 
for the births in all three time periods: age (< 18 years, 
18-34 years, ≥ 35 years), educational attainment (< 12 
years, 12 years, some college), marital status (married, 
unmarried), parity (0, 1-4, ≥ 5).  Several other char-
acteristics were available to describe the births in the 
1989-1991 and the 1995-1997 cohorts: cigarette use 
(none, < 11 cigarettes per day, ≥ 11 cigarettes per day), 
alcohol use (none, 1-4 drinks per week, ≥ 5 drinks per 
week), pre-existing medical risk (one or more of the 
following: maternal cardiac disease, chronic hyperten-
sion, gestational or established diabetes), complications 
of labor (one or more of the following: eclampsia, 
anemia, oligohydramnios, incompetent cervix, uterine 
bleeding, abruptio placenta, placenta previa, pregnancy 
induced hypertension), and history of prior preterm 
birth or small for gestational age infant.

analyses
We first compared maternal characteristics, receipt of 
prenatal care, low-birthweight rates, infant death rates, 
and cause of death between rural AI/AN and non-
Hispanic white births nationally using chi-square tests.  
Unadjusted and adjusted odds ratios were calculated to 
compare differences between rural AI/ANs and non-
Hispanic white births on all of these measures except 
cause of death.  We calculated adjusted odds ratios 
using multiple logistic regression analysis, controlling 
for maternal characteristics available in all three time 
periods’ data, including remote rural residence status.  
We repeated these regression analyses in 1989-1991 
and 1995-1997 controlling for the expanded number 
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table 1:  Sociodemographic and Risk Characteristics of Singleton Rural Ai/An 
and non-Hispanic White Births, 1985-1987, 1989-1991, 1995-1997†‡

of variables (e.g., smoking, pregnancy complications), 
found comparable results, and have reported only the 
original regression results for all three time periods.  
Odds ratios were converted to relative risks for those 
outcomes occurring in over 10 percent of the popula-
tion (inadequate prenatal care, first trimester care) 
using published methods.14  We compared causes of 
death between rural AI/ANs and non-Hispanic whites 
using rate ratios, and tested for differences between 
these groups with chi-square tests.

ResuLTs
There were 217,064 rural AI/AN and 5,032,533 rural 
non-Hispanic white singleton births during the three 
study time periods—roughly 70,000 AI/AN births 
and 1.6 million non-Hispanic white births in each.  
Compared with mothers of white infants, mothers of 
AI/AN infants were more likely to be under 18, to 
have completed less than 12 years of education, to be 
unmarried, to be multiparous, and to live a remote rural 
county (Table 1).  Over the study period, there was a 
decreasing proportion of births to families with both an 
AI/AN father and mother.  There was a small increase 
in the proportion of both AI/AN and white births that 
were to women 35 years and older.  There was also 
a small increase in the proportion of births to teens 

1985-1987 1989-1991 1995-1997

Characteristic
AI/AN

(n = 70,012)
White

(n = 1,796,428)
AI/AN

(n = 75,752)
White

(n = 1,633,309)
AI/AN

(n = 71,300)
White

(n = 1,552,199)

Race of parents, %
Both parents AI/AN 43.7 NA 41.3 NA 37.3 NA

AI/AN mother only 42.8 NA 44.2 NA 44.4 NA
AI/AN father only 13.5 NA 14.5 NA 18.2 NA

Mother’s age, %

< 18 years 7.7*** 4.4 7.3*** 4.5 8.5*** 4.9
18-34 years 86.4 90.2 85.9 88.8 83.6 86.3
≥ 35 years 5.9 5.4 6.8 6.7 7.9 8.8

Mother’s education, %§
< 12 years of school 37.9*** 20.2 35.7*** 20.7 31.8*** 18.6
12 years of school 43.3 45.9 44.2 44.9 43.1 39.9

≥ 1 year of college 18.8 33.9 20.2 34.4 25.0 41.4

Married, % 54.0*** 86.5 49.0*** 81.6 43.8*** 75.4

Parity, %§

0 32.3*** 40.5 30.9*** 40.7 35.9*** 42.0
1-4 62.3 58.2 63.3 57.9 58.9 56.6
≥ 5 5.4 1.3 5.8 1.4 5.2 1.5

Remote, % 45.8*** 26.7 44.7*** 25.2 41.8*** 24.7

Smoking, %§
Nonsmoker — — 79.5*** 77.7 79.2*** 79.7

1-10 cigarettes/day — — 14.6 11.7 15.7 12.4
≥ 11 cigarettes/day — — 5.9 10.6 5.2 7.9

Drinking, %§

Nondrinker — — 95.8*** 98.3 97.9*** 99.2
1-4 drinks/week — — 3.3 1.6 1.6 0.7
≥ 5 drinks/week — — 0.9 0.2 0.5 0.1

% with preexisting medical condition§|| — — 5.1*** 3.1 5.7*** 3.7

% with complications of pregnancy§¶ — — 13.2*** 8.5 13.6*** 9.6

% with prior preterm or small for

gestational age infant§

— — 2.3*** 1.7 1.8*** 1.6

NA = not applicable;— = no data available.
† Asterisks indicate statistically significant differences in overall chi-square tests between AI/AN and white populations within each time period: ***P ≤ 0.001. Within the
AI/AN population, all but one of the variables—proportion with complications of pregnancy—demonstrate statistically significant differences over time. Within the white
population, all of the variables demonstrate statistically significant differences over time.
‡ Column percentages may not total 100% because of rounding error.
§ Missing values: 1985-1987: mother’s education: AI/AN 7.1%, White 8.4%; parity: AI/AN 0.2%, White 0.3%. 1989-1991: mother’s education: AI/AN 4.3%, White 5.0%;
parity: AI/AN 0.2%, White 0.2%; smoking: AI/AN 22.0%, White 14.5%; drinking: AI/AN 22.1%, White 10.2%; preexisting medical conditions: AI/AN 10.2%, White 3.1%;
complications of pregnancy: AI/AN 11.3%, White 9.8%; prior preterm infant: AI/AN 10.7%, White 6.5%. 1995-1997: mother’s education: AI/AN 1.3%, White 0.6%, parity:
AI/AN 0.3%, White 0.2%; smoking: AI/AN 13.3%, White 10.9%; drinking: AI/AN 12.6%, White 4.2%; preexisting medical conditions: AI/AN 2.1%, White 1.2%; complications
of pregnancy: AI/AN 3.2%, White 5.2%; prior preterm infant: AI/AN 2.1%, White 1.2%.
|| Maternal cardiac disease, chronic hypertension, diabetes.
¶ Complications include eclampsia, anemia, oligohydramnios, incompetent cervix, uterine bleeding, abruptio placenta, placenta previa, pregnancy-induced hypertension.
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under 18 years old, more so for AI/ANs.  A decreasing 
proportion of births to both AI/ANs and whites was to 
unmarried mothers.  A decreasing proportion of births 
to both AI/ANs and whites was to mothers living in 
remote rural counties.

Maternal risk factor data were available only in the sec-
ond and third time periods.  Compared with mothers of 
white infants, mothers of AI/AN infants were slightly 
more likely to smoke, but smoked fewer cigarettes 
per day.  Mothers of AI/AN infants were more likely 
to drink alcohol, and to have had pre-existing medi-
cal conditions, labor complications, and a history of 
preterm births than mothers of white infants.  Over the 
study period, there was a small decrease in the smoking 
rate for whites, and in the number of cigarettes smoked 
for AI/ANs.  Both AI/ANs and whites decreased their 
drinking rates.  There were increases in the proportion 
of both AI/ANs and whites with pre-existing medi-
cal conditions.  Whites had an increase in their labor 
complication rates over the two time periods.  AI/ANs 
demonstrated a meaningful and significant decrease 
in rates of prior premature or small for gestational age 
delivery.

Over the study period, prenatal care use increased 
substantially for both AI/ANs and whites (Figure 1, 
Table 2).  The greatest improvement in prenatal care 
use occurred between the 1989-1991 and 1995-1997 
time periods, during which time the disparity in the 
crude rates of inadequate prenatal care and first trimes-
ter prenatal care initiation narrowed between AI/ANs 
and whites.  The adjusted risk of inadequate prenatal 
care for AI/ANs compared with whites increased over 
the study period, however (RR 1.67 to 1.84, Table 2).  
Further investigation demonstrated that this widening 
of the adjusted risk of inadequate prenatal care related 
to differing trends in inadequate prenatal care among 
single and married AI/ANs and whites.  Among single 
women, the risk of inadequate prenatal care widened 
between AI/ANs and whites; among married women 
the inadequate prenatal care risk narrowed.  Because 
AI/ANs are more likely to be single compared with 
whites in the later time period, the disparity in adjusted 
rates of inadequate prenatal care between AI/ANs and 
whites widened over time.  The adjusted risk of first 
trimester prenatal care initiation for AI/ANs compared 
with whites did not change throughout the study period 
(RR 0.89 in both 1985-1987 and 1995-1997).

Low birthweight rates remained stable for AI/ANs 
throughout the study period, but increased slightly for 
whites in the 1995-1997 time period.  The adjusted 
odds of having a low-birthweight infant was lower for 
AI/ANs compared with whites throughout the study 
period.

Neonatal, postneonatal, and overall infant death rates 
decreased for both AI/ANs and whites over the study 
period.  The unadjusted neonatal death rate of AI/AN 

infants was higher than that of white infants in 1985-
1987 and 1989-1991, but not in 1995-1997.  After 
adjustment, the odds of an AI/AN infant dying in the 
neonatal period were no different from that of a white 
infant in the 1985-1987 and 1989-1991 time periods, 
and were lower than whites in the 1995-1997 time 
period.  The postneonatal death rates of AI/AN infants 
were significantly higher than those of white infants in 
each of the three time periods, although the adjusted 
odds of postneonatal death among AI/AN infants 
compared with white infants did diminish slightly, but 
not statistically significantly, over time from 1.55 in 
1985-1987 to 1.46 in 1995-1997.

Neonatal and postneonatal cause of death for AI/ANs 
and whites over the study period are presented in 
Table 3.  In the neonatal period, congenital anomalies, 
respiratory conditions, and short gestation/low birth-
weight were the most common causes of death for 
AI/ANs and whites in all three time periods.  While 
not a common cause of death in the neonatal period, 
AI/AN infants were more likely to have SIDS reported 
as the cause of death in the first 28 days of life than 
white infants in each of the three time periods (AI/AN 
to white rate ratios 1.97 in 1985-1987, 1.67 in 1989-
1991, 2.47 in 1995-1997).

The most common causes of death in the postneonatal 
period for both AI/ANs and whites were SIDS, con-
genital anomalies, infectious disease, and unintentional 
injuries/accidents.  AI/AN infants had higher rates of 
postneonatal death from each of these conditions as 
well as from homicide compared with white infants 
throughout the study period, although it is encourag-
ing to note that the rate of postneonatal death among 
AI/ANs compared with whites for each of these 
measures decreased between 1985-1987 and 1995-
1997.  For SIDS and congenital anomalies, the 1995-
1997 AI/AN:white postneonatal death rate ratios were 
about 87 percent that of the 1985-1987 rate ratios.  
For unintentional injuries/accidents and homicide, the 
1995-1997 AI/AN:white postneonatal death rate ratios 
were 71 percent and 55 percent that of the 1985-1987 
rate ratios, respectively.  Despite these improvements, 
as recently as 1995-1997 there were over three times 
as many infectious disease deaths in the postneona-
tal period among rural AI/ANs compared with rural 
whites (54 AI/AN deaths, but only 16 white deaths in 
an equivalently sized population of 71,300).  Similarly, 
there were nearly twice as many postneonatal SIDS 
deaths (112 AI/AN, 58 white) and deaths due to 
unintentional injuries/accidents (29 AI/AN, 16 white) 
among rural AI/ANs compared with rural whites in an 
equivalently sized population of 71,300.
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Figure 1:  trends over time in unadjusted Perinatal outcomes by Race†

† See Table 2 for exact percentages and confidence intervals (represented by vertical lines).  A number of 
confidence intervals are too narrow to be visible on this figure.
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DIsCussIoN
This study examines the perinatal outcomes among 
rural AI/ANs and whites during a time period in which 
funding for public programs in maternal and child 
health expanded, but the U.S. Commission on Civil 
Rights, Noren et al., and Roubideaux document that 
funding for the Indian Health Service fell far below 
what was necessary to provide for the health care needs 
of AI/ANs.15-17  Paying particular attention to rural 
AI/ANs is important because of the very high propor-
tion of AI/ANs living in rural settings—39.5 percent 
in the 2000 census—and the more limited medical 
resources available in rural areas.18-20  The significant 
improvement in access to prenatal care and infant 
death rates among both rural AI/ANs and rural whites 
between the mid-1980s and the late 1990s is encourag-
ing. The persistent disparities between rural AI/ANs 
and rural whites in access to care and infant death are 
of considerable concern, however.

The late 1980s and early 1990s was a time of expanded 
funding of programs both to enroll low income preg-
nant women into Medicaid as early as possible to 
ensure their receipt of timely prenatal care and to 
provide services such as case management and social 
support for women with high risk pregnancies.3  Thus, 
it is not surprising that this study documents improve-
ments among both rural AI/ANs and whites in use 
of early and adequate prenatal care, and that these 
improvements were most dramatic directly following 
the most intensive period of Medicaid expansions for 
maternity care.  It is disappointing that the rural AI/AN 
population, whose very high rates of inadequate and 
late initiation of prenatal care afforded the opportunity 
for dramatic improvement, demonstrated deterioration 
compared with the white population in adequacy of 
prenatal care, as shown in our adjusted analyses.  This 
is of particular concern since rural AI/ANs have persis-
tently higher rates of preexisting medical conditions, 
such as cardiac disease, chronic hypertension, and 
diabetes, which may benefit from early and ongoing 
intervention in pregnancy.  Of note, neither the rural 
AI/AN nor the rural white populations met the Healthy 
People 2000 goal of 90 percent of women receiving 
first trimester care, although rural AI/ANs continued to 
fall far below this target, with only 66.7 percent receiv-
ing first trimester care in the 1995-1997 time period.21

Our prior analyses of the 1989-1991 National Linked 
Birth and Infant Death Data had demonstrated the 
marked disparity in infant death rates between AI/ANs 
and whites, and identified the disparity to be among 
infants in the postneonatal period.2  The current study 
demonstrates that both the neonatal and postneonatal 
death rates decreased continuously from 1985-1987 
through 1995-1997, with the greatest decline occur-
ring between 1989-1991 and 1995-1997.  In these 
outcomes, rural AI/ANs made some gains relative to 
whites in postneonatal mortality.  Nonetheless, even 

in 1995-1997, the odds of postneonatal death among 
rural AI/AN infants were still 1.46 times that of white 
infants.  By the 1995-1997 time period, rural whites 
met the Healthy People 2000 objectives that the infant 
death rate fall below 7, the neonatal death rate below 
4.5, and the postneonatal death rate below 2.5 per 
1,000 live births.  The Healthy People 2000 objectives 
for AI/AN infants were less ambitious, with target rates 
of 8.5 infant deaths, 4.5 neonatal deaths, and 4 post-
neonatal deaths per 1,000 live births.  The rural AI/AN 
infants reached or came very close to each of these 
goals.

Our cause of death analysis suggests that the greatest 
gains in closing the postneonatal death rate disparity 
between rural AI/ANs and whites were in the areas of 
SIDS and congenital anomalies, the two most com-
mon causes of postneonatal death, as well as in the 
less common causes of unintentional injuries/accidents 
and homicide.  The relatively common cause of death 
in which there was little improvement among rural 
AI/ANs relative to rural whites was infectious disease, 
most commonly pneumonia.  This is consistent with 
recent literature demonstrating the substantial burden 
of lower respiratory tract disease among AI/ANs.22,23  
These infections are largely treatable and preventable, 
suggesting that significant improvement in rural AI/AN 
postneonatal mortality rates could occur with early care 
for infectious illnesses.

Low birthweight, a frequently used measure of perina-
tal health, is similar between AI/ANs and whites and 
is a finding reported elsewhere in the literature.24  It is 
therefore not surprising that neonatal death rates, which 
are largely determined by birthweight, are comparable 
between the rural AI/ANs and the rural whites.

This study is limited by some inconsistency in the 
data between the three time periods, including lack of 
measurement of Hispanic ethnicity in 27 states during 
the 1985-1987 time period, which may have misclas-
sified some individuals of Hispanic ethnicity as white.  
This would have minimized the differences between 
rural AI/AN and white populations in that time period, 
although we expect the impact to be small since most 
of the states with the largest Hispanic populations were 
gathering these data at that time.  In addition, several 
of the maternal risk characteristics (e.g., cigarette use, 
complications of pregnancy) were not available in the 
1985-1987 data.  Thus, we were only able to control 
for a limited number of covariates in our regressions.  
However, we conducted a subanalysis limited to births 
in the 1989-1991 and 1995-1997 time periods, control-
ling for a full set of variables, and did not find mean-
ingful differences in our results.

Another limitation of this study is the age of the data, 
which may not be representative of the current situa-
tion.  These data were the most current available when 
this study was begun, however, and this analysis tracks 
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rural AI/AN and white perinatal care and birth out-
comes during an important period of policy and fund-
ing changes in maternal and child health.

Our identification of mothers’ residence location as 
rural was done at the level of the county.  ZIP code-
based rural classifications are more accurate, but ZIP 
code of mother’s residence at birth is not available in 
the Linked Birth and Infant Death Data.  Thus, these 
results do not reflect the outcomes of births in rural ZIP 
codes located in urban counties.  Also, it is important 
to note that the data reported here reflect outcomes for 
women living in rural areas both within and outside 
IHS areas.  However, the vast majority of the AI/AN 
births in this study, 83.0 percent, were to women living 
in IHS area counties, so that much of the care that these 
women received was in IHS-funded facilities.

This study reports encouraging news about significant 
improvements in perinatal health indicators among 
rural AIs and ANs between the 1980s and 1990s.  The 
perinatal health of rural white populations improved 
alongside that of AI/ANs.  As a result, disparities 
between AI/ANs and whites in postneonatal death 
rates and prenatal care access either remained stable or 
deteriorated somewhat.  There have been a number of 
changes over the past few decades in the organization 
of health services for AI/ANs, with increased tribal 
autonomy over their health systems.17,25  Tribal control 
over health services provides an excellent opportunity 
to improve perinatal and infant outcomes by imple-
menting culturally appropriate interventions that could 
prevent or modify preexisting risk factors such as 
hypertension and diabetes know to be higher among 
AI/ANs,26-29 increase prenatal care use, and decrease 
the risk of preventable conditions such as infection that 
result in postneonatal death.  However, some groups, 
especially those from direct Indian Health Service 
and tribal health programs, face challenges due to the 
sizeable proportion of rural AI/ANs living in remote 
locations, where it is difficult to recruit both primary 
care and specialty physicians, and there are fewer 
health care facilities with more limited services, longer 
distances to health care providers, and lack of public 
transportation options.30  Adequate funding is needed 
to ensure that AI/ANs have access to services and 
programs that help prevent postneonatal infant death 
and that AI/ANs continue to experience improvements 
in access to prenatal care.31  In this way, AI/ANs will 
have an opportunity to reach the Healthy People 2010 
objectives,32 in which AI/ANs and whites are expected 
to reach the same goals.
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