
Vol:.(1234567890)

Maternal and Child Health Journal (2023) 27:318–327
https://doi.org/10.1007/s10995-022-03571-7

1 3

American Indian/Alaska Native Birth and Maternal Health Outcomes 
in Louisiana: Investigating Regional Disparities

Andrei Stefanescu1,2  · Megan Jespersen3

Accepted: 20 December 2022 / Published online: 9 January 2023 
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2023

Abstract
Objectives To report regional maternal and infant health characteristics in the Louisiana American Indian/Alaska Native 
(AIAN) population.
Methods This was a cross-sectional descriptive analysis using 2016–2019 Louisiana birth certificate data (N = 242,359; 
3205 AIAN births). Prevalence of health characteristics and disparities from population averages were calculated. Health 
characteristics included low birth weight, preterm birth, very low birth weight, very preterm birth, high birth weight, NICU 
admission, breastfeeding at discharge, rurality, cesarean section, inadequate prenatal care, and maternal smoking.
Results Low birth weight prevalence ranged from 5.7% in central Louisiana to 20.7% in northeast Louisiana. Most other 
infant outcomes followed a similar pattern. Disparities from regional averages also varied. AIAN infants had 8% higher risk 
of LBW than the northeast Louisiana average and 4% lower risk in central Louisiana. Maternal smoking was most prevalent 
in northern and western Louisiana. Across Louisiana, maternal smoking was as or more prevalent in mothers of AIAN 
infants compared to regional averages.
Conclusions for Practice There is substantial regional variability in maternal and infant health characteristics in Louisiana 
AIAN populations, motivating emphasis on locally focused epidemiology to better serve Indigenous communities.
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Significance Statement

What is already known on this subject? National studies 
in the United States have identified American Indians and 
Alaska Natives (AIAN) as being at high risk of adverse 
maternal and infant health outcomes. Analyses disaggre-
gated at the state level have found considerable variabil-
ity in prevalence of outcomes and disparities in the AIAN 
population.

What does this study add? There are no published analy-
ses investigating variability in AIAN maternal and infant 
health outcomes within a state. This study provides precise 

prevalence and disparity estimates at the regional level for 
the Louisiana AIAN population and provides a framework 
for other states, organizations, and investigators to examine 
health characteristics in the AIAN populations they serve.

Introduction

National vital records reports in the United States (US) have 
identified the American Indian/Alaska Native (AIAN) popu-
lation as having high risk of adverse maternal and infant 
health outcomes (Baldwin et al., 2002; Grossman et al., 
1994; Martin et al., 2019; Sugarman et al., 1994). Based 
on nationwide data from 2018, compared to non-Hispanic 
white (NHW) infants, AIAN infants were more likely to be 
born preterm (11.5% vs. 9.1%) and at low birth weight (8.0% 
vs. 6.9%) and less likely to be breastfeeding at discharge 
from the birth facility (75.2% vs. 84.9%) (Martin et al., 
2019). Compared to NHW biological mothers (henceforth 
referred to as mothers), AIAN mothers were more likely 
to be overweight or obese (67.5% vs. 51.1%) and to report 
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pre-pregnancy diabetes (2.4% vs. 0.8%), gestational diabe-
tes (9.9% vs. 6.0%), smoking during pregnancy (15.5% vs. 
9.5%), and late prenatal care initiation or no prenatal care 
(13.1% vs. 4.5%) (Martin et al., 2019). AIAN women are 
also at higher risk of receiving inadequate prenatal care, 
and AIAN infants are at increased risk of mortality and high 
birth weight compared to NHW women and infants, respec-
tively (Baldwin et al., 2002; Dennis, 2018; Tomashek et al., 
2006). These disparities are present in both urban and rural 
areas despite improvements in health outcomes over time 
(Baldwin et al., 2009; Grossman et al., 2002). Additionally, 
a multistate analysis of states continuously using the 2003 
birth certificate format found that, while AIAN perinatal 
health outcomes improved between 2006 and 2012, they 
improved less compared to other racial groups (Margerison-
Zilko et al., 2017).

While national studies are essential to inform public 
health professionals of large scale trends in the US popula-
tion, results may not reflect the perinatal health landscape in 
all AIAN communities. Important regional differences exist 
in AIAN risk factor and health outcome distributions (Dorf-
man et al., 2015; Grossman et al., 2002; Johnson et al., 2010; 
U.S. Department of Health and Human Services, Indian 
Health Service, 2012). While different AIAN populations 
around the US have been found to be at higher risk of low 
birth weight, preterm birth, smoking during pregnancy, inad-
equate prenatal care, infant mortality, high birth weight, and 
gestational diabetes compared to the NHW population, spe-
cific risk ratio estimates have varied by location (Danielson 
et al., 2018; Grossman et al., 2002; Halvorson et al., 2017; 
Hwang et al., 2013; Ratnasiri et al., 2018; Scott et al., 2005; 
Wilson, 2007). An eight-state analysis of the 2004–2011 
Pregnancy Risk Assessment Monitoring System (PRAMS) 
found an association between maternal diabetes and the risk 
of preterm birth; however, effect estimates varied substan-
tially when the analysis was disaggregated by state (Dorf-
man et al., 2015).

There are several major gaps in the literature on perina-
tal health outcomes in AIAN populations in the US. First, 
national estimates are strongly influenced by the largest 
AIAN communities in the US such as the Cherokee and 
Navajo Nations. These estimates may therefore not be reflec-
tive of smaller AIAN groups located in other parts of the US. 
The state-level analyses we identified were done in a hand-
ful of states with large AIAN populations. Therefore, these 
results are not generalizable to other states. We also did not 
find any studies that examined health outcomes at an intra-
state level. Reported state-level statistics may still obscure 
intra-state regional patterns in risk factors and health out-
comes. In Louisiana, regional disparities in perinatal health 
outcomes have been observed consistently in the general 
population (Louisiana Bureau of Family Health, 2021). 
Finally, in all previously published studies we identified, 

the AIAN population was compared to other racial groups 
instead of the population average. While race-focused com-
parisons are useful for identifying specific racial disparities, 
comparisons to population averages may be more informa-
tive to policy makers and program leadership. Regional pub-
lic health investments are frequently made based on overall 
regional outcomes. Comparing race-specific outcomes to 
these population-level averages can help identify groups in 
need of additional investment within regions.

The purpose of this analysis was to describe the distribu-
tion of maternal and infant health outcomes in the AIAN 
population in Louisiana by region and to assess disparities 
compared to regional general population averages. Collec-
tively, the AIAN population makes up approximately 1% of 
the overall Louisiana population (US Census Bureau, 2020). 
There are four federally recognized tribes and 11 state rec-
ognized tribes in Louisiana, located across the state, in addi-
tion to urban AIAN communities and members of tribes 
from outside the state (Saenz, 2020). Our primary goal is to 
inform investigators, clinicians, policy makers, and public 
health professionals working with AIAN communities on 
maternal and infant health in this population. This project 
also proposes and demonstrates a simple descriptive analy-
sis strategy that can help state, tribal, and national health 
organizations assess regional health outcomes to better serve 
AIAN populations.

Methods

Analytic Design and Data Source

This project was a cross-sectional descriptive analysis using 
Louisiana vital records data on births occurring to Louisi-
ana residents in Louisiana from January 2016 to December 
2019. Data were collected in real time at birth through birth 
certificates. All individuals with a valid Louisiana birth 
certificate were included in this analysis, representing a 
near-census of Louisiana live births (hereafter referred to as 
births) that occurred during this period (N = 242,359). Data 
used in this analysis are secondary data that were collected 
as part of routine public health surveillance; therefore, this 
project was exempt from IRB review. Vital records data are 
available by request to the National Center for Health Sta-
tistics (Centers for Disease Control and Prevention, 2022).

Representation is important for ensuring that published 
manuscripts accurately reflect the populations described 
therein and do not cause harm or stigma. We contacted and 
made efforts to include the tribal medical directors of the 
federally recognized and state-recognized tribes in Loui-
siana during the conceptualization, development, and pre-
submission review process for this manuscript. The second 
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author on this manuscript is a Tribal Liaison for the Louisi-
ana Department of Health.

Variables

Louisiana regions were defined according to the Louisiana 
Department of Health (LDH) region definitions. A geo-
graphic layout of the regions, including the parishes com-
prising each region, can be seen in Fig. 1.

The variable selection process was conducted in four 
steps. First, all variables in the birth certificate file were 
evaluated for relevance. Variables that were not relevant 
to this project, such as parental and infant identifiers, were 
immediately excluded from the analysis. In the next stage, 
variables with substantial amounts of missing data were 
excluded. The remaining variables were evaluated for accu-
racy. Where possible, each variable was validated against 

other internal data sources known to be of high quality. 
If inaccuracies were identified, the variable was excluded 
from the analysis to avoid presenting biased data. Two key 
variables that were eliminated during this stage were the 
diabetes and hypertension indicators in the birth certificate 
files, which provided severe underestimates of diabetes and 
hypertension prevalence, respectively. Finally, the remaining 
variables were checked for sufficient counts. Variables that 
met other quality criteria but had low counts for all Louisi-
ana regions were excluded.

The variables selected for analysis were organized into 
categories for presentation. Infant outcomes included 
low birth weight (< 2500 g; LBW), preterm birth (< 37 
completed weeks gestation; PTB), very low birth weight 
(< 1500 g; VLBW), very preterm birth (< 32 completed 
weeks gestation; VPTB), high birth weight (> 4000  g; 
HBW), neonatal intensive care unit (NICU) admission (yes/

Fig. 1  Louisiana Department of Health regions
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no), and breastfeeding at discharge (yes/no). Maternal char-
acteristics included rural residence (yes/no), cesarean deliv-
ery (yes/no), inadequate prenatal care (yes/no; assessed via 
the Kotelchuck index) (Kotelchuck, 1994), and smoking dur-
ing pregnancy (yes/no). Additional maternal demographic 
variables included maternal age, high school diploma (yes/
no), Medicaid (yes/no), and pre-pregnancy obesity (yes/no). 
AIAN birth was defined as a birth for which at least one par-
ent was identified as AIAN on the birth certificate, whether 
alone or in combination with another race or ethnicity.

Statistical Analysis

AIAN births during 2016–2019 by LDH region are pre-
sented in a map overlaid with the locations of the govern-
ment headquarters of Louisiana’s state and federally rec-
ognized tribes and in a summary table. Demographic data 
for mothers of AIAN infants are presented by region in a 
table. Confidence intervals and statistical testing were con-
ducted according to National Center for Health Statistics 
guidance, assuming a binomial distribution for percentages 
(Martin et al., 2007). Categorical variables were summa-
rized using frequencies and percentages, and regional differ-
ences were tested using z tests for differences in proportions 
and Fisher’s exact tests in cases with small expected cell 
sizes. Continuous variables were summarized using medi-
ans and interquartile ranges, and regional differences were 
tested using Kruskal-Wallis tests. Variables of interest were 
aggregated at the region level and presented as percentages. 
For each variable, percentage was defined as the number of 
births having the characteristic divided by the total number 
of births multiplied by 100. Percentages were calculated for 
all births and AIAN births. Percent disparity was defined as 
the percent of the variable of interest in all births subtracted 
from the percent of the variable of interest in AIAN births 
for each region. Percentages and percent disparities are pre-
sented in maps for each selected variable.

Statistical significance was defined a priori as α = 0.05. 
Data management and calculation of percentages and per-
cent disparity were completed using SAS 9.4. Figures were 
produced using R version 4.0.4.

Results

Total Births

Between January 2016 and December 2019, there were 3205 
AIAN births in Louisiana. LDH region 3, where the fed-
erally recognized Chitimacha Tribe of Louisiana and four 
state-recognized tribal communities including the United 
Houma Nation are headquartered, had the most AIAN births 
with 1239, followed by region 7 in northwest Louisiana with 

548. The regions with the fewest AIAN births were Region 
8 with 111 and region 6 with 158 (Supplementary Table 1). 
Figure 2 shows the distribution of the tribal headquarters of 
Louisiana’s federally recognized and state-recognized tribes. 
While there is a correlation between the location of the head-
quarters and where many members of these tribes live, there 
may be tribal members living outside the region. Conversely, 
there may be members of other tribes not headquartered in 
a region who live in that region. The figure is intended as 
an aid to show the distribution of Louisiana’s largest AIAN 
communities (Fig. 2).

Maternal Demographics

All maternal demographic variables were found to vary sig-
nificantly by region. Median maternal age ranged from 24 
years old in region 6 to 29 years old in region 9. The per-
centage who achieved at least a high school diploma ranges 
from 77.0% in region 3 to 91.8% in region 9. Percent on 
Medicaid ranged from 54.4% in region 6 to 76.0% in region 
3. There was also considerable spread in obesity rates by 
region, ranging from 24.7% in region 6 to 42.2% in region 3 
(Supplementary Table 1).

Birth and Infant Outcomes

Figure 3 shows the distribution of birth outcomes of interest 
by LDH region. Prevalence of LBW in AIAN births varied 
widely by region, ranging from 5.7% (95% CI: 2.1, 9.3) in 
region 6 in central Louisiana to 20.7% (95% CI: 13.2, 28.3) 
in region 8 in northeast Louisiana. Disparities from regional 
population averages also varied widely for LBW. AIAN 
infants had about 8% (95% CI: 0.8, 15.9) higher prevalence 
of LBW than the regional average in region 8. AIAN infants 
in region 6, however, had about 4% (95% CI: – 8.5, – 1.2) 
lower prevalence of LBW compared to the region’s over-
all prevalence. Similar regional patterns in prevalence and 
disparities were observed for PTB. In most of Louisiana, 
AIAN infants had lower or slightly elevated prevalence of 
VLBW and VPTB compared to the overall prevalence in 
the region. HBW prevalence ranged from 3.8% (95% CI: 
1.8, 5.9) in region 1 to 7.9% (95% CI: 3.9, 11.9) in region 2, 
the Baton Rouge capital region. The greatest disparity was 
found in region 2, the prevalence of HBW in AIAN infants 
was 2.8% (95% CI: – 1.2, 6.8) greater than the general pop-
ulation prevalence. NICU admission rates were highest in 
regions 8 (17.1%; 95% CI: 10.1, 24.1) and 9 (15.2%; 95% 
CI: 10.8, 19.6). In other regions of the state, AIAN infants 
had somewhat lower prevalence of NICU admission com-
pared to the general population. For example, in region 3, 
infants had 2.8% (95% CI: – 4.1, – 1.5) lower prevalence of 
NICU admission. Prevalence of breastfeeding at discharge 
was highest in region 9 in southeast Louisiana and lowest 
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in regions 3 and 8. However, breastfeeding at discharge 
among mothers of AIAN infants across all Louisiana regions 
was similar to or exceeded general population rates. AIAN 
infants in region 8 had about 15% (95% CI: 6.4, 24.6) higher 
probability to be breastfeeding at discharge from the birth-
ing facility compared to the general population of region 8 
(Supplementary Table 2).

Maternal Characteristics

The distribution of maternal characteristics by LDH region 
can be seen in Fig. 4. Rural residence for mothers of AIAN 
infants ranged from 0% in region 1, Louisiana’s most urban-
ized region comprising much of the New Orleans metropoli-
tan statistical area, to 70.9% in region 6 in central Louisiana. 
The largest disparity from the general population was found 
in region 7. The major population centers in region 7 are 
Shreveport and Bossier City in the northern portion of the 
region, while the AIAN population in this region is centered 
on Sabine and Natchitoches Parishes in the southern part 
of the region. Cesarean delivery prevalence was higher in 
the northern and western regions of the state, and mothers 
of AIAN infants in Louisiana’s central regions had lower 
prevalence of cesarean delivery compared to the popula-
tion average. Prenatal care inadequacy was most prevalent 
in region 2, where 24.9% (95% CI: 18.5–31.2) of mothers 
of AIAN infants received inadequate prenatal care. Moth-
ers of AIAN infants in region 4 had 6% (95% CI: 0.8, 11.4) 

greater prevalence of inadequate prenatal care compared 
to the population average. Prevalence of smoking during 
pregnancy was highest in the northern and western regions 
of Louisiana. Across the state, smoking during pregnancy 
was as or more prevalent in mothers of AIAN infants com-
pared to mothers overall. The largest disparity was found in 
region 8, where mothers of AIAN infants had 7.9% (95% CI: 
1.2, 14.6) greater prevalence of smoking during pregnancy 
compared to the general population of the region (Supple-
mentary Table 2).

Comparisons with Statewide Prevalence

Statewide comparisons of AIAN infants and the general 
population of infants are presented in Supplementary 
Table  2. Of all statewide comparisons, AIAN infants 
were found to differ significantly from general population 
prevalence for only four variables (NICU admission, rural-
ity, inadequate prenatal care, and maternal smoking). At a 
regional level, significant differences in prevalence were 
found for all but one variable (high birth weight). State-
wide comparisons therefore did not capture important dis-
parities such as the disparity in low birth weight in region 
8 and the greater proportion breastfeeding at discharge in 
six of Louisiana’s nine regions.

Fig. 2  Total number of 
AIAN births by LDH region, 
2016–2019. Numbers mark the 
headquarters of state and feder-
ally recognized tribes in Loui-
siana. Key - 1: Louisiana Band 
of Choctaw Indians; 2: United 
Houma Nation; 3: Isle de Jean 
Charles Band; 4: Point au Chien 
Tribe; 5: Grand Caillou/Dulac 
Band; 6: Chitimacha Tribe of 
Louisiana; 7: Coushatta Tribe 
of Louisiana; 8: Four Winds 
Cherokee Tribe; 9: Clifton 
Choctaw Tribe of Louisiana; 
10: Jena Band of Choctaw 
Indians; 11: Tunica-Biloxi 
Tribe of Louisiana; 12: Adai 
Caddo Indians of Louisiana; 13: 
Natchitoches Tribe of Louisi-
ana; 14: Choctaw-Apache Tribe 
of Ebarb; 15: Biloxi Chitimacha 
Confederation/Bayou Lafourche 
Band
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Regional Summary

At least one significant disparity from regional averages was 
detected in each region. Region 1 had significantly higher 
prevalence of maternal smoking in mothers of AIAN infants 
compared to the region as a whole (7.4% vs. 2.6%); no other 
significant differences were detected. Region 2 had signifi-
cantly lower prevalence of cesarean delivery in mothers of 
AIAN infants compared to the regional population (26.6% 
vs. 33.7%) and significantly higher prevalence of mater-
nal smoking (6.8% vs. 2.6%) and breastfeeding (80.2% vs. 
67.7%). Region 3 had significantly lower prevalence of LBW 
(8.3% vs. 10.4%) and NICU admission (5.2% vs. 8.1%) in 
AIAN infants despite having significantly higher preva-
lence of maternal smoking (9.7% vs. 6.2%). We found a 
significantly higher prevalence of inadequate prenatal care 
in mothers of AIAN infants in region 4 (17.7% vs. 11.6%); 
despite this disparity, breastfeeding at discharge was more 
common in AIAN infants compared to the general popula-
tion (72.7% vs. 64.8%). More mothers of AIAN infants in 
region 5 lived in rural areas (51.5% vs. 30.2%) and smoked 
during pregnancy (14.8% vs. 8.0%) compared to the gen-
eral population. AIAN infants in region 6 had significantly 
lower prevalence of LBW (5.7% vs. 10.5%) and PTB (8.2% 
vs. 12.9%) and a greater proportion were breastfeeding at 
discharge (74.7% vs. 64.3%) compared to the general popu-
lation. We found the greatest number of significant differ-
ences between AIAN infants and the general population 
in region 7. In this region, AIAN infants had lower preva-
lence of LBW (10.0% vs. 12.7%), VLBW (1.1% vs. 2.5%), 
and VPTB (1.6% vs. 2.9%), and a greater proportion was 
breastfeeding at discharge (65.9% vs. 61.0%) and delivered 
via cesarean section (41.4% vs. 37.2%). Their mothers had 
higher rates of residing in rural areas (45.6% vs. 17.0%) and 
smoking during pregnancy (15.3% vs. 8.6%). AIAN infants 
in region 8 had significantly greater prevalence of LBW 
(20.7% vs. 12.4%) and breastfeeding (61.3% vs. 45.8%), and 
their mothers had greater prevalence of birth via cesarean 
section (54.1% vs. 38.1%) and smoking during pregnancy 
(15.3% vs. 7.4%). Finally, we found a higher prevalence of 
NICU admission (15.2% vs. 10.4%) and a higher propor-
tion breastfeeding at discharge (87.5% vs. 74.1%) in AIAN 
infants in region 9 compared to the general population. Com-
pared to other regions, region 8 tended to have the highest 
prevalence of adverse outcomes, while region 6 had the low-
est. Prevalence estimates and disparities by region can be 
seen in Supplementary Table 2.

Fig. 3  Prevalence and disparities in adverse infant birth outcomes by 
LDH region
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Fig. 4  Prevalence and dispari-
ties in maternal characteristics 
by LDH region
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Discussion

This is the first manuscript to examine regional patterns in 
birth and perinatal characteristics in the AIAN population in 
Louisiana. Because the analysis is based on a near-census of 
births, the results presented are precise and subject to limited 
sources variability. The results illustrate the regional diver-
sity in health characteristics and outcomes within the AIAN 
population and identify regions with especially disparate 
perinatal characteristics and outcomes in AIAN infants and 
their mothers. This analysis identified some patterns consist-
ent with national studies and studies in other states (Bald-
win et al., 2002; Dennis, 2018; Scott et al., 2005; Tomashek 
et al., 2006). Compared to the general population, smoking 
during pregnancy in mothers of AIAN infants was elevated 
across Louisiana, and in much of the state, the prevalence 
of inadequate prenatal care was higher in mothers of AIAN 
infants. However, other previously reported results were not 
replicated in the Louisiana AIAN population (Halvorson 
et al., 2017). The prevalence of high birth weight was only 
slightly elevated in AIAN infants in most of the state. Since 
diabetes is a major risk factor for high birth weight, the 
smaller observed disparity may be due to lower rates of dia-
betes in the Louisiana AIAN population compared to AIAN 
populations in other states (Mayo Clinic Staff, 2022). Over-
all, AIAN infants had the most adverse outcomes in region 
8, and adverse outcomes tended to be more common in 
AIAN infants compared to the region’s general population. 
Region 8 is a largely rural and sparsely populated region of 
Louisiana, with five of the ten least populated parishes in the 
state located in the region (US Census Bureau, 2022). Three 
of the four parishes in Louisiana with the highest poverty 
rates in the state are also located in region 8, including East 
Carroll Parish, which has the seventh highest poverty rate 
in the United States with 37.6% of the population living 
beneath the federal poverty line (US Census Bureau, 2021). 
The disparately adverse outcomes in AIAN infants in region 
8 highlight this rural and economically disadvantaged region 
as an area requiring additional focus to improve outcomes 
and reduce disparities.

This analysis also identified several regions and out-
comes for which AIAN infants had better outcomes com-
pared to the general populations of the regions. Throughout 
Louisiana, AIAN infants were breastfeeding at discharge 
from birthing facility at similar or higher proportions than 
the general population. AIAN infants in region 6 (central 
Louisiana) also had lower prevalence of low birth weight 
and preterm birth. Regional differences in maternal demo-
graphics and health characteristics may partially explain 
these results. Mothers of AIAN infants in region 6 had 
the lowest proportion covered by Medicaid and the lowest 
obesity rate in the state. However, Region 3, which had the 

highest obesity prevalence, the lowest proportion with a high 
school diploma, and a high proportion of mothers covered 
by Medicaid, had lower rates of high birth weight and NICU 
admission compared to region 6. These results indicate that 
measured maternal demographics do not fully explain the 
regional patterns in birth outcomes that we observed in this 
study. Understanding the individual and community level 
factors that are associated with these lower risks will be an 
important tool for developing programs and interventions 
to improve outcomes and reduce disparities in other regions 
and communities.

This analysis has some limitations. First, tribal enrollment 
is not collected on Louisiana birth certificates, so it was not 
possible to determine the distribution of outcomes and risk 
factors in specific tribes. This limitation may be addressed 
with further data sharing and collaboration between state 
vital records and tribal communities. Developing and 
expanding mechanisms for sharing these data with tribes 
would democratize the data and allow tribes to assess mater-
nal and infant health according to their own priorities and 
local interests. Second, maternal smoking during pregnancy 
tends to be underestimated on birth certificates. However, 
the disparity assessment showing elevated maternal smoking 
in mothers of AIAN infants may be useful to policymak-
ers and smoking cessation programs regardless. We used 
absolute disparity measures in our analysis. These metrics 
are useful for summarizing differences in prevalence, but 
they cannot be used to calculate relative measures such as 
odds ratios or relative risks. Calculating relative measures 
requires different methodology and is beyond the scope 
of this paper; however, relative measures can serve as an 
important next step to help investigators and public health 
professionals understand why certain disparities are being 
observed. Regional population proportions used for com-
parison in this study are dependent on the demographics in 
that region, including race distribution, age structure, and 
income, among other factors. Analyzing how these factors 
impact overall population outcomes and associated dispari-
ties is beyond the scope of this paper; however, future inves-
tigations should build on our results by investigating this 
broader context. Finally, this analysis was not an exhaustive 
assessment of all perinatal risk factors and outcomes for 
AIAN infants and their mothers. The scope of the project 
was limited by the data and variables collected as part of the 
Louisiana birth certificate. To gain a comprehensive under-
standing of perinatal health in the AIAN population, other 
risk factors and outcomes should be considered as well.

Future studies should focus on how demographic factors 
influence perinatal outcomes in AIAN communities. An 
analysis of 2004–2013 vital records data found that AIAN 
women over 30 were at higher risk of adverse obstetric 
outcomes compared to non-Hispanic white and Asian and 
Pacific Islander women (Schummers et al., 2019). Another 
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article also identified significant urban-rural differences 
within the American Indian infant group. AIAN women 
residing in rural areas were significantly less likely to receive 
adequate prenatal care, and AIAN women in urban areas 
were significantly more likely to have a low-birth-weight 
infant (Baldwin et al., 2002). A substantial proportion of 
American Indian mothers report multiple races—a 5-state 
analysis of birth certificate records in 2003 found that more 
American Indian women reported multiple races than a 
single race (Hamilton & Ventura, 2007). Multiracial status 
was associated with preterm birth in that article, with single 
race AI mothers experiencing higher rates than multiracial 
AI mothers (Hamilton & Ventura, 2007). How these vari-
ables interact with perinatal outcomes and risk factors in 
the Louisiana AIAN population is unclear and should be 
examined further.

Based on our results, policy makers in Louisiana should 
consider the increased rates of adverse birth outcomes in 
mothers of AIAN infants in region 8 when making invest-
ments to address disparities in the state. Targeted efforts 
should be made to increase prenatal care visits in mothers 
of AIAN infants, since the prevalence of inadequate prenatal 
care is higher than average in most parts of Louisiana. While 
these results are not tribe-specific, they can help tribal health 
departments have a fuller picture of AIAN birth outcomes 
in their area, since this may include other tribal jurisdictions 
and populations of non-enrolled AIAN people or migrants 
from other areas. Investigators should also identify the indi-
vidual- and community-level protective factors that led to 
fewer adverse birth outcomes in region 6 and better breast-
feeding outcomes relative to the general population in most 
regions in the state. Identifying these factors can help pub-
lic health professionals design new interventions that may 
help reduce disparities in mothers of AIAN infants in other 
regions of the state and improve breastfeeding outcomes 
in the general population of Louisiana. In a clinical set-
ting, providers should stay informed on the risk profiles for 
adverse birth outcomes in their region. Clinicians in region 
8 especially should be aware that mothers of AIAN infants 
are at much higher risk of adverse birth outcomes compared 
to the rest of the population. Increased clinical monitoring 
during pregnancy may help prevent some adverse events in 
this high-risk population.

One of the goals of this project was to provide a frame-
work for other state organizations and stewards of large 
data sets to assess health outcomes and risk factors in small 
populations. Using this approach, investigators can learn 
useful information about small populations in their state 
or jurisdiction that historically may have been overlooked 
and underserved. Examining health in these populations at a 
more granular level can help uncover specific areas of need, 
identify points of intervention for prevention and mitiga-
tion efforts, and inform health equity efforts. By comparing 

health outcomes in small populations to regional averages as 
opposed to other specific groups, this analytic strategy also 
avoids framing these populations as purely disadvantaged 
and allows for richer interpretation of results. Our analy-
sis demonstrates that, in the AIAN population, the risks of 
adverse perinatal outcomes and disparities relative to popu-
lation averages are not uniformly distributed across Louisi-
ana. These results underscore the heterogeneity and diversity 
within the Louisiana AIAN community and motivate more 
disaggregated analyses in this population and other small 
populations in the state to effectively identify and address 
community needs.

Through this analysis, we found substantial regional vari-
ability in AIAN maternal and infant health characteristics. 
Our results highlight the importance of locally focused 
AIAN epidemiology. Assuming national or state-level 
metrics apply to individual AIAN communities can lead to 
incorrect conclusions and inefficient public health interven-
tions. Our project provides valuable data for public health 
efforts in Louisiana focused on AIAN maternal and infant 
health, but we also hope it will motivate other states and 
jurisdictions to conduct regional and local epidemiology that 
can better serve their AIAN communities.
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