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Abstract 

American Indians are distinct in their current geographic isolation and history of exclusionary 

policies enacted against them.  Citizenship and territorial policies from the 1700s through the 

early 1900s have manifested in the distinctive status of many American Indian communities as 

sovereign nations, a classification that no other ethnic group in the United States can claim.  

However, as a result of political and geographic isolation, disparities in heath and economic 

development have been an ongoing problem within these communities.  Among the most 

distinctive health disparities are in infant mortality and obesity-related complications.  This 

project will focus on South Dakota, a state that was late in its application of assimilationist 

policies, yet today is home to some of the least healthy reservation communities in the United 

States.  An investigation into the making of reservation healthcare delivery systems and patterns 

of prenatal care utilization will hopefully reveal patterns of health and economic characteristics 

that predispose infant mortality. 
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Chapter 1 

INTRODUCTION  

Infant mortality, which refers to the death of an infant within the first year of life, is often 

regarded as an indicator of social health in the analysis of nations (Gortmaker and Wise 1997, 

Goutas et al. 2011, Heisler and Walke 2010, Heart-Jordan 1995).  There are many factors that 

contribute to infant mortality, including socioeconomic status, maternal health,  maternal age, 

access to medical care, birthweight, and even the ethnic makeup of a community (Gortmaker and 

Wise 1997, Eberstein 1989, MacDorman and Mathews 2011, Eberstein and Parker 1984, 

Martorell et al. 1981, Baldwin et al. 2009, Friede et al. 1987). The rate of infant mortality in the 

United States does not reflect well on the nation’s social health.  With an infant mortality rate 

(IMR) of 6.75 per 1000 live births in 2007 and 6.26 in 2010, the United States ranked among the 

worst in the industrialized world (MacDorman and Mathews 2011, Heisler 2012, Goutas et al. 

2011). 

 There is some controversy surrounding differences in calculating infant mortality among 

industrialized and industrializing nations.  Standards for issuing birth certificates and designating 

infant mortality events varies between countries (Howell and Blonde 1994, Joseph et al. 2012, 

Lawn, Cousens and Zpran 2005, Lawn et al. 2008).  This topic will be addressed further in the 

Calculating Infant Mortality portion of the literature review. 

Infant mortality rates in the US are also not equally distributed across the country’s 

distinctively diverse ethnic makeup (Rogers 1989, Sarche and Spicer 2008), nor is it equal across 

its socioeconomic classes (MacDorman and Matthews 2008).  It is a well-documented 

phenomenon that there are racial and ethnic disparities in rates of infant mortality (MacDorman 
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and Mathews 2011, Baldwin et al. 2009).  In particular, ethnic minority groups have historically 

experienced higher rates of health afflictions, including infant mortality (MacDorman and 

Mathews 2011, Rogers 1989, Walters, Simoni and Evans-Campbell 2002). Just as infant 

mortality can be an indicator of national health, so can it be an indicator of social health in small 

communities, including communities within a distinct geographic region and in cross-sections of 

the national community where ethnic background is the defining characteristic. 

Before progressing, it will be necessary to clarify some recurring terms related to 

perinatal outcomes.  Infant mortality is defined as death within the first year of life (Dillon, Rinki 

and Giroux 2008, MacDorman and Mathews 2011).  Neonatal mortality is the death of an infant 

within the first 27 days of life (MacDorman et al. 2012, Kightlinger 2011). Postneonatal 

mortality describes the death of an infant between the ages of 28 and 365 days (MacDorman and 

Mathews 2011, Rogers 1989). Neonatal and postneonatal mortality (collectively infant mortality) 

differ from stillbirth and miscarriage in that the infant has survived the birthing process and has 

been alive outside of the womb for a period of time.  Miscarriage generally refers to the 

spontaneous loss of a pregnancy within 20 weeks of conception (Bottomley and Bourne 2009).  

A pregnancy loss is documented as a stillbirth if the fetus is older than 20 weeks; two sources of 

reference used 24 and 28 weeks (marginally under 6 full months to just under 7 full months) as 

the threshold between stillbirth and miscarriage (Condous 2004, Bottomley and Bourne 2009). 

Neonatal mortality, stillbirth, and sometimes postneonatal mortality and miscarriage 

classify as perinatal events.  The prefix perinatal describes the time period close to birth, 

including the weeks before, the birth event itself, and the few days following birth (MacDorman 

et al. 2012).  Perinatal formally denotes a time period as early as 20 weeks into a pregnancy, 

which provides an inclusive window given the varying thresholds between stillbirth and 



A. Masilela 3 

 

 
 

miscarriage (MacDorman et al. 2012).  The term is affixed to other words or phrases to indicate 

the temporal proximity of related events or conditions to a birth event.  Medical care received 

immediately before birth, for example, may be referred to as perinatal care or prenatal care, with 

perinatal care being the more temporally specific term—whereas prenatal care would include all 

care received from the onset of pregnancy and through birth (Kotelchuck 1994).  Perinatal health 

refers to the mother and fetus’s wellbeing near and during the birthing event.  Perinatal mortality 

is also a common combination within the literature, and it refers to mortality events shortly 

before birth (again, at least 20 weeks of gestation), during the birth event, or shortly after 

(MacDorman et al. 2012).  Perinatal mortality includes miscarriage, stillbirth, death during the 

birthing process, and death shortly after birth (MacDorman et al. 2012).  For the sake of clarity in 

the remainder of the paper, infant death immediately after birth will be referred to exclusively as 

neonatal mortality, and the perinatal prefix will only be affixed to issues related to health late in 

pregnancy and health care utilization— unless a declaration is directly quoted from a literature 

source.  Where possible, perinatal events will be discretely referenced as individual phenomena. 

This paper will focus on American Indians in the Northern Plains.  The Lakota (known 

among the mainstream as the Sioux) are located throughout the Dakotas, with an especially high 

concentration in South Dakota.  The Lakota Indians were among the last indigenous groups to 

resist frontier expansion, and as recently as the 1973 carried out an armed seizure on behalf of 

political representation at Wounded Knee (French 2003).  Today, Pine Ridge, Rosebud, and 

several other reservation territories are among the poorest communities in the United States 

(Pickering and Mizushima 2008, Biolsi et al. 2002), and community members experience high 

rates of morbidity, premature mortality, and infant mortality in the country (Gortmaker and Wise 

1997, Pickering and Mizushima 2008, Sequist et al. 2011). 
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As a social justice issue, the condition of American Indians warrants investigation from a 

variety of angles.  This paper will begin with a statement on the difficulties facing American 

Indian communities today, and the broadest questions to be addressed related to health outcomes 

and health care access.  It will then progress into a discussion of current economic and 

demographic conditions, and health care provisions in South Dakota, followed by a dense 

investigation of history in the manufacturing of American Indians’ distinctive legal status, 

economic isolation, and loss of medical freedoms.  The critical component will draw from 

political ecology in order to convey the origins of today’s Indian policies.  Next, the paper will 

progress into the analysis of current conditions, and finally recommendations for intervention 

and further investigation. 

The analytical component first serves the purpose of developing a profile of South 

Dakota, comparing mainstream and Indian communities.  It will then attempt to identify the most 

important contributing factors to insufficient health care access and infant mortality using 

regression modeling based on aggregate statewide data.  The purpose is not to draw definite 

conclusions.  Rather, the goal is to reveal distinctive factors and combinations of factors, and to 

highlight future routes of investigation.  This project is but the beginning of many future projects, 

which will ideally embrace participatory and qualitative input from the locals themselves.  In its 

broadest application, I hope that it may aid in the planning of future Indian Health Service and 

community-based health initiatives that are sensitive to the social needs of one of America’s 

most distinctive ethnic groups. 
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PROBLEM STATEMENT 

Of particular interest to me are the American Indian communities of southern South Dakota.  

Much of the public health research in the region has been focused on substance abuse (mainly 

alcoholism) and violence reduction (Heart and Debruyn 1998, Sarche and Spicer 2008, Rutman 

et al. 2012, Lewis et al. 2012, Deer 2004).  While these are important issues, maternal and infant 

health have received unequal attention, with varying degrees of focus based on geography.  

Fortunately, initiatives in the Pacific Northwest have been successful (CDC 1999), and the South 

Dakota Governor’s Task Force on Infant Mortality has seen increasing activity over the past five 

years (Daugaard et al. 2011, Kightlinger 2011).  There are limited sources discussing the causal 

relationships between neighborhood social interactions and infant mortality, and maternal health 

research in general has only come to the forefront over the past two decades.   

  A well-documented phenomenon is the high rates of infant mortality among American 

Indians compared to the national rate.  American Indians/Alaska Natives (AI/AN) had an IMR of 

9.22 per 1000 live births, compared to the US overall at 6.75, and 5.63 among Whites 

(MacDorman and Mathews 2011).   The regions of northern Nebraska and southern South 

Dakota demonstrate markedly higher rates of infant mortality than the surrounding areas 

(MacDorman and Matthews 2008, Brown and Selk 2003).  For example, the South Dakota 

Department of Health reported that Jackson and Mellette Counties (with populations over 90% 

American Indian) had IMRs of 15.7 and 18.5 per 1000 during the 2000-2009 period (Kightlinger 

2011).  Rates in the region have not improved much since the 1990-1999 period, during which 

all counties within the research region had IMRs between (14.23 and 18.76 per 1000) (CDC).  

While infant mortality rates nationwide have dropped overall in the past twenty years, Native 

North Americans remain the ethnic group with the second highest rate of infant mortality, 
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trumped only by African Americans (MacDorman and Mathews 2011, Rogers 1989, 

MacDorman et al. 2012). 

Within that context, I pose my basic question:  Which neighborhood characteristics are 

the most important contributing factors to prenatal care utilization and infant mortality, and to 

what degree do these characteristics influence infant mortality rates?  Within the literature, 

recurring characteristics include ethnic makeup, socioeconomic conditions, health habits, present 

health conditions, patient mobility, and health care access challenges.  Most of the literature 

attempts to investigate each characteristic individually, but I argue in accord with Osypuk and 

Acevado-Garcia (2010) that individual analyses ignore the interplay between these 

characteristics that exist simultaneously within the neighborhood environment. A comprehensive 

analysis, which has not been conducted for the study area and is uncommon nationally, will yield 

a more holistic review of how and why these many characteristics interact to influence infant 

mortality. 

American Indians experience a few very distinct health phenomena that may directly or 

indirectly affect the community state of infant mortality.  American Indians experience higher 

rates of obesity, alcoholism, smoking, hypertension, Diabetes, post-traumatic stress disorder, 

motor vehicle accidents, and suicide compared to White Americans (Gortmaker and Wise 1997, 

Walters et al. 2002, Dillon et al. 2008).  These afflictions have a multitude of causes, but for the 

purpose of this research, I am planning to investigate obesity, diabetes, smoking, and 

hypertension as the primary health factors that contribute to the high rates of infant mortality.  

Additionally, I will include an assessment of gonorrhea and chlamydia infections due to their 

connection to ectopic pregnancy, which poses major pregnancy risks. 
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Previous research has indicated that rates of smoking and alcohol consumption in 

American Indian communities are high, even during pregnancy (Rogers 1989, Walters et al. 

2002, Baldwin et al. 2002, Hanson 2012). Rates of diabetes among American Indians nationally 

have also been rising (Thompson et al. 2008, Dillon et al. 2008).  So far I have found no studies 

specifically on the influence of maternal diabetes on infant mortality among American Indians, 

but several authors have found increased rates of perinatal mortality (death occurring shortly 

before, during, or after birth) taking place in mothers with Type I or Type II diabetes (Melamed 

and Hod 2009, Lapolla, Dalfra and Fedele 2008, Dunne 1999), especially when comprehensive 

diabetes management services and prenatal health monitoring are not available or insufficient 

(Melamed and Hod 2009, Bental et al. 2011, Lapolla et al. 2008).  Diabetes has also been linked 

to an increased risk of birth complications and congenital malformations (Dillon et al. 2008, 

Melamed and Hod 2009, Lapolla et al. 2008). 

In addition, there are social and structural factors that contribute to high rates of infant 

mortality.  Adult unemployment rates of up to 40% in Pine Ridge have resulted in enormous 

shortfalls in financial independence (Gortmaker and Wise 1997, Pickering and Mizushima 2008).  

Some communities experience total poverty rates of up to 55%, and youth poverty rates of up to 

80%; such economic challenges may also be precursors to challenges with patient mobility and 

socioeconomic stability (Gortmaker and Wise 1997, Sarche and Spicer 2008).  Additionally, a 

common crisis of rural poverty is isolation from medical facilities and employment opportunities 

(Sarche and Spicer 2008, Schecter et al. 2011, Gortmaker and Wise 1997).  Especially on 

reservations, isolation from economic opportunities, agriculture, and medical care is prevalent; 

reservation communities and land allotments were often conducted without consideration for 
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land quality, and many were unable to support themselves through subsistence farming, nor were 

they included in economic initiatives (Biolsi et al. 2002). 

As an attempt to decipher the interplay of these health and neighborhood conditions, I 

pose my applied question: How can health care providers and government agencies more 

effectively deploy health care services to accommodate the unique challenges of rural minority 

communities? The uniform approach that typifies current health care mechanisms has plateaued 

in terms of effectiveness.  By establishing a baseline of measurements and comparisons on a 

variety of issues, it will be possible to determine areas of greatest disparity.  Services can then be 

tailored to confront the particular challenges of each community, a level of detail and sensitivity 

that is essential for successful intervention. 
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RESEARCH QUESTIONS 

BASIC: Which neighborhood characteristics are the most important contributing factors to 

prenatal care utilization and infant mortality, and to what degree do these characteristics 

influence high infant mortality rates? 

I used the terminology “neighborhood characteristics” as a means of encompassing the 

multitude of features that collectively make up the place I am researching.  A neighborhood 

includes the people in residence, the built environment (roadways, sidewalks, housing 

developments, etc), economic trends, and the social environment that exists within the locality.  

The collection of interacting features within the area, especially human interaction with and 

within the environment, is carried out as a means of perpetuating the existence of the locality.  

Whether through adopting changes to match pace with the globalizing world, or by protecting 

regional customs in order to maintain local uniqueness, residents attempt to tailor their lives in 

order to thrive within the environment while simultaneously modifying their own environment to 

succeed within a larger national or global context. 

 The mainstream concept of neighborhoods involves the relatively close proximity 

between residents, common commuter spaces, shared locations for obtaining goods and services, 

and shared governing bodies (Melvin 1954).  But once population density declines, people and 

their common spaces decline in number, reducing regular access to people, luxury items, and 

eventually essentials.  Very low population density is a common characteristic of American 

Indian Reservations, and indeed reservation residents experience the challenges associated with 

residential and economic isolation. 
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 I posit that a lack of access to people, services, and goods has a negative influence on the 

health outcomes of residents in the Rosebud and Pine Ridge communities.  With a population 

density of 5.4 in Pine Ridge and 5.5 in Rosebud, both communities are sparsely populated to an 

extent that most Americans can hardly fathom. Quadrangle observations indicate that reservation 

communities have the same “core-periphery” structure that characterizes population distribution 

in broader contexts, with clusters of populations covering several small areas, and a proportion of 

the population residing in more disbursed locations.  With so few “core” communities (relatively 

speaking) within reservations having populations over 10,000, reduced access to people and 

amenities is an understandable consequence. 

Both communities under investigation are classified as “medically underserved”, and I 

argue that a contributing factor to the crisis is directly associated with the lack of people 

available to provide equitable services.  The broad distribution of people also necessitates 

lengthy travel times in order to deploy or utilize the most basic of services (Hanson 2012).  A 

lack of available medical services is a common problem in rural communities, regardless of the 

ethnicity of residents (Hancock et al. 2009). 

For this project, I am planning to take patterns of community health into consideration.  

Documented medical conditions (diabetes, hypertension, etc.) and health behaviors (smoking, 

alcohol consumption, health care utilization) are more concrete than the assessment of the social 

atmosphere, and can perhaps reveal which districts or neighborhood regions may be suffering 

more acutely from health afflictions than others.  Links between diabetes and birth complications 

are well-established, for example.  I am seeking to understand whether districts containing high 

rates of chronic illness are also experiencing higher rates of infant mortality.  Similarly, I plan to 
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assess health behavior patterns, including smoking rates and factors influencing patients’ 

decision to utilize care. 

The social environment is equally important in the resolution and perpetuation of 

affliction.  Understanding how residents respond to crisis and what is required of them in order 

to effectively confront health events is essential for the deconstruction of any widespread health 

crisis.  In their intensive qualitative assessment and review, Pickering and Mizushima (2008) 

emphasized the importance of familial commitment to health maintenance, especially in the 

management of chronic conditions.  Such intensive qualitative review goes beyond the scope of 

this project, however the primary aim is in laying the foundation for a future qualitative analysis 

in the same vein as Pickering and Mizushima’s (2008) work.  Where they focused specifically on 

familial obligations to health care as a hindrance to economic stability, future projects will 

investigate family, traditional healers, and the formalized medical establishment as potential 

allies in reducing rates of infant mortality. 

Qualitative inquiry will also open the possibility of including assessments of fatherhood.  

Typically in the discussion of maternal and infant health, a woman who is unmarried is assumed 

to be a single mother.  However, in communities where adherence to formal Western relationship 

norms is not as strict, assessments based on marriage rates do not accurately reflect the potential 

for paternal allyship.  Furthermore, the fatherhood aspect has been left out in the discussion of 

pregnancy, maternal, and infant health.  I argue that the omission of fathers only serves to hinder 

research and does not provide complete answers to the story of pregnancy.  By omitting the men 

in a mother and child’s life (formally present or not), men are by default excluded as potential 

allies in an ongoing crisis. 
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APPLIED: How can health care providers and government agencies more effectively deploy 

health care services to accommodate the unique challenges of rural minority communities? 

Given that rural minority communities experience a greater degree of poverty and 

isolation, health care practitioners by default will experience a greater level of difficulty 

delivering services to those populations.  Simultaneously, the residents may struggle to access 

the care necessary for achieving the best health outcomes.  To counter the challenge of increased 

care deployment costs, providers can shift their focus to efficiency and targeted care.  Such a 

change will require a dense understanding of the local population and which afflictions most 

affect each neighborhood.  Additionally, logistical challenges will need to be addressed, 

including the provider’s ability to reach patients, and patient’s ability to reach the provider. 

Rural minority communities also exist as their own unique cultural clusters, especially 

with respect to American Indian neighborhoods and reservation lands.  The maintenance of 

ancient traditions and customs in spite of Euroamerican conquest has been a central 

characteristic of American Indian cultures.  Many residents in the Northern Plains still utilize 

traditional language systems, and have actively resisted historical efforts towards forced 

assimilation into mainstream, White society.  So separate are the tribal groups of the Northern 

Plains that a greater proportion of children born are of singular American Indian heritage, 

whereas nationwide until the recent influx of Latino Americans in the late 1990s and 2000s, 

American Indians were the most likely ethnic group to report multiethnic heritage (Schumway 

and Jackson 1995).   It is within the rights of all Americans to embrace unique cultural customs, 

but language and cultural barriers are an ongoing issue in health care deployment (Hanson 2012, 

Sequist et al. 2011, Pickrell 2001). 
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Cultural competence is especially important within a community that is distinct in its 

medical philosophies, social norms, and personal conduct.  Practitioners entering American 

Indian territories are not always prepared for differences in cultural expression, language, and 

methods of conflict resolution (Pickrell 2001). Therefore turnover rates at IHS facilities tend to 

be high.  The complicated history of treaties and (broken) trusts additionally places many Indians 

at odds with any outside intervention (Harbison 1995, Pickering and Mizushima 2008).  While 

practitioners’ intentions may be good, medical professionals trained in mainstream settings will 

find themselves in a tenuous balance between effective health care deployment and maintaining 

trust through mutual respect.  The combination of high turnover, a shortage of doctors, and a lack 

of understanding of cultural sensitivity makes the medical scenario in Reservation lands 

exceptionally challenging.  The history of misconduct that has taken place at the hands of 

mainstream practitioners and researchers also serves to exacerbate problems of trust. 

 An analysis of logistical and demography-related challenges should reveal the social and 

physical structures within which practitioners and patients operate.  Less tangible are the 

attitudes of health care practitioners towards their patients, and vice versa.  Such social 

challenges cannot be addressed with aggregate data, but the project will be designed with the 

intention of framing the context in which complicated social interactions take place, and to find 

focal points from which to engage further investigation. 
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SIGNIFICANCE AND IMPLICATIONS 

 Health disparity has been an ongoing phenomenon in the United States, and rural 

(minority) communities have been among the most afflicted.  In order to improve the quality of 

life and ability to self-sustain, rural residents require special intervention in order to combat 

conditions that contribute to health inequities and inequalities.  Healthy people are better capable 

of supporting themselves, their families, and their communities socially and financially.  Healthy 

people are also less of a financial and psychological burden on their family and community.  In 

short, healthy individuals make for a healthy neighborhood, state, and nation.  Most importantly, 

health is a human right.  Individuals ought to be able to pursue health care and consultation in 

order to maximize their quality of life.  The ultimate goal of this project is to better enable rural 

populations of all kinds, whether mainstream or minority, to exercise their right to manifest 

positive health outcomes. 

 In an era of health care reform and increased funding for Indian Health Services, we are 

in a prime position to deploy new resources to confront the health problems of rural minority 

communities.  But we must not simply push more money into the institution.  The medical 

institutions of the US must operate more efficiently and overcome the shortfalls that have 

hindered progress in the past.  Especially as more people will be able to hurdle financial barriers 

to primary care, efficiency will be of utmost importance in order to serve the greatest number of 

people. 

 Finally, the confrontation of medical problems in the unique and isolated communities of 

Pine Ridge and Rosebud may serve as a model as doctors and academics carry out further 

research.  While each rural community is socially and culturally unique, common threads of 
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disadvantage related to poverty, transportation challenges, social bias, and a lack of available 

medical personnel do exist.  Learning to overcome the crises in the two target communities may 

provide insights into how we can carry out future interventions in America’s many rural 

communities. 
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Chapter 2 

CRITICAL INTERROGATION and RESEARCH CONTEXT 

THE POLITICAL ECOLOGY OF HEALTH and GLOBAL HEALTH:  FRAMEWORKS FOR 

INVESTIGATION 

The ecological investigation of health is a centuries old tradition.  In the West, it began 

with the Hippocratic tradition, which integrated human behavior as well as the environment as 

important factors for health outcomes (Mayer 1996).  The ecological perspective has fallen in 

and out of vogue with the advent of germ theory and biomedicine (Mayer 1996).  Fortunately, 

there has been a resurgence in the understanding that health risks require contextual 

understanding, one which considers place and time as indicators of what has (or has not) been 

made available in the management of disease, and what factors harbor distinctive health 

influences (Marks 1997, Mayer 1996, Berkman et al. 2000).  A revolutionary perspective is that 

of disease ecology, which argues that “humanity… the physical world… and biology… interact 

together in an evolving and interactive system to produce foci of disease” (Mayer 1996, 441, 

citing May (1958)).  

In general, studies of health and disease are well-served by understanding the localized 

environment.  However, locally focused investigations are often limited in their scope of 

integrating the “multiplicity” of geographic, political, and economic factors that influence 

disease patterns (Plackard, Wisner and Bossert 1989).  In the past fifty years, dialogues have 

opened in the fields of biomedicine and anthropology discussing the importance of human-

environmental interaction in the unfolding of health outcomes.  Marxist critiques of political 

economies investigate the inequalities of health service economies as a function of those who 

control production (Mayer 1996, Morgan 1987, Moore 1996).  World-Systems (Dependency) 
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theorists place ongoing inequities and inequalities as a result of a core-periphery economic 

divide that dooms periphery nations to slow development and exploitation; poor health outcomes 

are but one manifestation of a variety of consequences (Friedmann and Wayne 1977, Morgan 

1987, Mayer 1996). 

The 1970s celebrated a new synthesis of political economies as they relate to health care 

(Marks 1997).  Investigating the Apartheid Era of South Africa, author Shula Marks (1997) 

described political economies of health as “… [understanding] the fundamental social, economic, 

and political institutions which shaped the disease environment and controlled the availability of 

health services and therapeutic choice” (215).  Alongside Neil Andersson, Marks contextualized 

the health outcomes of Black South Africans in relation to the material environment as a 

subjected class (Marks 1997, Andersson and Marks 1988).  Applying a paradigm of dominance, 

Marks (1997) argues that inequalities of health care and medicine were an integral part of the 

system, rather than a reflection of systemic failures: the two are ingrained, complementary, and 

cannot be “divorced” (Marks 1997, Susser and Cherry 1982, Andersson and Marks 1988). 

Political economies were highly effective in discussing the immediate  sociopolitical 

influences on health, but a recurring criticism is that political economy investigations take place 

on a limited temporal scale (Morgan 1987, Mayer 1996).  More recently, political economies 

merged with the ecological paradigm to address the temporal challenge, developing the political 

ecologies of health.   At its base, the ecological perspective aims to be inclusive of the natural, 

built, and social environments, and the ways that humans and health-influencing forces 

(biological and human-made) interact to predispose health outcomes (Cutchin 2007, Mayer 

1996).  The World Health Organization (WHO) has adopted a similar philosophy, declaring that 

health outcomes cannot be fully understood without understanding a community or individual’s 
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social position (WHO 2006).  In his pivotal 1996 piece, Johnathan D. Mayer argued that the 

potential strength of political ecology in health research stems from the integration of history and 

policy decisions based in governance and economics as a fundamental force in the construction 

of society.  I argue in accord with Mayer (1996): situational variation in health outcomes is not a 

mistake.  Rather, we can best understand the current state of health locally, nationally, and 

globally as a result of ongoing policy decisions, decisions that have had both direct and indirect 

influences on the social and environmental conditions that predispose health outcomes. 

The consequences for any group being forced to adjust to a new medical systems is a 

series of cultural, and economic constraints (Young 1983), which disproportionally impact 

American Indian communities that thrive on kinship ties rather than market economies 

(Pickering and Mizushima 2008, Cloud and Bucko 2008, Bird 2011).  Pickering and Mizushima 

(2008) emphasized that in a region with unemployment hovering around 40%, access to private 

health insurance is severely limited. Chronic ill health and acute health events often go 

unaddressed in a system plagued with patient rejection, a lack of funding, and general 

mismanagement (Pickering and Mizushima 2008, Rivers, Fottler and Parker 2005). 

The combination of extended temporal scales and the inclusion of political critique is also 

one of the foundations of the global health paradigm.  The language of global health conveys the 

message that, in a globalizing world, problems and solutions have the potential for global 

significance (Kaplan et al. 2009).  For example the accidental spread of disease through 

international trade transcends boarders. Similarly, indigenous groups globally experience many 

of the same economic and health crises as a result of extended imperial campaigns that have 

displaced traditional lifestyles and alienated resource access. 
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The most progressive among global health critics have taken on the proliferation of 

public health as a vehicle for imperial domination.  Warwick Anderson (2008) is especially 

critical of past writings on the history of public health, noting that it is often discussed as an 

unquestionable good, with no mention of how the destruction of traditional medical paradigms, 

limited interpretations of how suffering manifests within cultures, and public health’s association 

with human surveillance have culminated in a pervasive mistrust of the Western medical 

establishment globally (Anderson 1998, Keller 2006, King 2002). 

The United States Institute of Medicine defines public health goals as “fulfilling society’s 

interest in assuring conditions in which people can be healthy” (IOM 1988).  In our 

contemporary context, it is a noble goal with holistic wording, which implies that public well-

being is not merely the ability to manage and eradicate illness, but the production of living 

situations in which health can be achieved and/or sustained. In the colonial context, however, 

“fulfilling society’s interest” served the advancement of imperial goals.  Public health goals 

involved insuring the survival of indigenous populations, namely men, for the purposes of 

economic production (King 2002, Arnold 1988).  Early public health officials also sought to 

insure healthful conditions for military personnel in foreign lands (Keller 2006, King 2002).  The 

military connection extended into intelligence gathering, as health officials were tasked with 

population and cultural surveillance, or more simply intelligence work (Anderson 1998). 

A continual challenge that Indian communities face come as a consequence of 

displacement.  From the perspective that Indians were uprooted and moved within US borders, 

they would classify as “internally displaced”.  From the Indian perspective, exile from traditional 

homelands is a form of “external displacement”.  The consequences are generally the same: a 

loss of political autonomy, broken families and social networks, economic and service 
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restructuring, and difficulty maintaining health-bolstering habits (Thomas and Thomas 2004).  

Holocaust and genocide researchers agree that the violent dissolution of communities has 

transgenerational consequences (Perdue 2012, Whitbeck et al. 2004).  For Indians today, they 

manifest as higher rates of depression, violence, and substance use (Gortmaker and Wise 1997, 

Heart-Jordan 1995, Heart and Debruyn 1998). 

American Indian women occupy a distinctive gendered space in the political ecology of 

health.  The general consensus of global imperial campaigns is such that colonizing powers 

prioritized a hierarchy of health needs, with military forces at the peak, the indigenous male 

labor force second, and maternal and child health as a “negligible and secondary side-effect” 

occupying the bottom tier (Arnold 1988, 765; Keller 2006).  Maternal and infant health did not 

become a concern for Western practitioners until maternal death and infant mortality threatened 

the “fitness” of colonizing ethnic Europeans (Marks 1997, Mosse 1997).  The regard for 

maternal health in the modern Western medical paradigm is rooted in eugenics (Stepan 1982, 

Gilman 1985, Marks 1997).  In such a context, the health of American Indian women was not of 

equal importance both on the basis of sex and race.  Today’s maternal health care system is built 

within institutions, such as the Bureau of Indian Affairs, that are founded on that ideology, and 

that places American Indian women at a prolonged historical disadvantage in their pursuit of 

health care. 

The following sections of this chapter will investigate the present regional and past 

context of American Indians in the Northern Plains.  The history of conflict, educational 

restructuring, cultural, and territorial change among the Sioux and other American Indian groups 

are well-documented, but few attempts have been made to relate historical policy decisions to 

current health outcomes.  Gendered health outcomes, such as infant mortality, occupy their own 
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level of invisibility (Hammerström 2007, Arnold 1988).  The chapter will then progress into 

specific policy decisions related to cultural destruction, especially boarding schools and the 

suppression of traditional medical knowledge.  This task will paint the history of how the United 

States health care system was constructed, with a special focus on American Indians’ distinctive 

political and cultural position within these policy decisions.  Finally, we will tie in the maternal 

health care crisis as it uniquely affects American Indian women, with infant mortality as the 

consequence of focus. 

 

REGION OF FOCUS IN THE PRESENT 

South Dakota currently ranks #47 in population size, 833,354, and #17 in land area, 

77,184 square miles.   Sioux Falls, the largest city in the state, sits over a hundred miles east of 

the nearest reservation lands.  The capital, Pierre, has a population of 13,646 (ACS 5-Year 

Estimate).  With a population density of 10.86 people per square mile, the state is sparsely 

populated in comparison to most others.  Whites in South Dakota account for 86.6% of the 

population, followed by American Indians at 8.9%, which is a distinctly high proportion of the 

statewide population.  Blacks make up only 1.4%, and Asians 1.0%.  2.0% of people in South 

Dakota report a multiethnic background, or being of two or more races.  Nine counties have a 

majority American Indian population (ACS 5-Year Estimate).  Comparing demographics at the 

national level, the Great Plains and regions west of the Mississippi also tend to have higher 

populations of American Indians compared to the Northeast and Southeast (Norris, Vines and 

Hoeffel 2012). 
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The region of focus includes the Pine Ridge and Rosebud reservations in southern South 

Dakota.  The two reservations encompass an area of 5,439 square miles, or a 7.045% proportion 

of South Dakota’s total land area (ACS 5-Year Estimate).   Pine Ridge is located in the western 

half of the overall reservation region, has a population density of 5.4 people per square mile 

(18,825 people/3,469 square mile).  It includes all of Shannon County, the southern half of 

Jackson County, and several dozen fragmented Indian Lands that occupy about a third of Bennett 

County.  

Fig 1: Total Population: South Dakota 

 

Source: US Census Bureau, Arranged with ESRI Arc MAP 
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South Dakota is also distinctive in the overall presence of Indian lands.  In addition to 

Pine Ridge and Rosebud, the Federal Government recognizes thirteen other reservation 

territories and clusters of “trust lands”, including Standing Rock and Cheyenne River Directly 

north, Lower Brule and Crow Creek at the heart of the state, Yankton to the southeast, Sisseton 

Wahpeton in the northeast, and Fleandreau Santee to the east.  Note the “checkerboarding” 

Fig 2: Federal Indian Reservation Lands and Trust Lands in South Dakota: Observe the “checkerboarding” in the south.  

This is a consequence of land trust laws such as the Dawes Act, which distributed formerly contiguous Indian lands to 

individual owners. 

 

Source: US Census Bureau TIGER Products, organized with ESRI ArcMAP (https://www.census.gov/geo/maps-

data/data/tiger.html) 
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pattern of Indian and state lands surrounding Rosebud.  The unusual territorial arrangement is as 

a result of land allotments that took place prior to 1936.  The topic will be addressed in detail in 

the critical component of this paper. 

Pine Ridge shares its eastern border with Rosebud.  Rosebud has a population density of 

5.5 people per square mile (10,863 people/1970 square miles).  The Rosebud reservation 

completely encompasses Todd County.  To the north in Mellette County is a patchwork of 

reservation lands that cover approximately half of the total county area.  To the east is Tripp 

County, which contains a less dense scattering of reservation lands.  Directly north of Tripp 

County is Lyman, which contains a few very small patches of reservation lands along the 

Lyman-Tripp border.  Directly east of Tripp County is Gregory County.  It contains about two-

dozen patches of reservation lands, many of which are clustered around the town of Saint 

Charles. 

The target populations of the study area are the Oglala and Sicangu Oyate. The Oglala 

make up the majority of the population of Pine Ridge.  The Sicangu Oyate, who are federally 

recognized as the Rosebud Sioux Tribe, comprise a majority of the Rosebud reservation 

population (Robertson 2002).  The high population of American Indians in each county qualifies 

them as “Rural Minority Communities” (RMCs) (HAC 2004).  A rural county is classified as an 

RMC if it has a minority population of 33% or higher over three consecutive census periods 

(HAC 2004).  Of the over 300 RMCs nationally, South Dakota contains 12 of them (HAC 

2012b).  Twenty-nine total counties nationally qualify as American Indian RMCs (HAC 2004). 

RMC’s tend to be geographically clustered due to historical and economic events (HAC 

2012b, Perdue 2012).  Indian removal and displacement for the purpose of resource extraction 
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have permanently altered American Indian residential patterns (Perdue 2012, Prucha 1963, HAC 

2012a, HAC 2012b, Oglala 2013).  Less than 2% of the population in rural and small town areas 

identifies as American Indian. Yet, more than half of all American Indians reside in rural or 

small town areas nationally (HAC 2012a, HAC 2012b).  Rural minorities are more likely to live 

in substandard housing conditions, and are more likely to be economically disadvantaged (HAC 

2004, Erwin et al. 2010); geographic isolation and segregation of rural minorities living in census 

tracts with majority proportions of minority residents continues to be an underlying component 

of poverty and poor housing in rural communities (Schecter et al. 2011, HAC 2012a). 

Substandard housing is more common in rural areas compared to urban areas.  However, 

Rural Minority Counties experience disparities in many other regards compared to Non-Minority 

Rural Communities (NMRCs/non-RMCs) (HAC 2004, Jensen and Royeen 2002, Schecter et al. 

2011).  For example, population density in RMCs tends to be lower than other counties in 

general.  There are 9.5 persons per square mile in rural minority counties compared to 20.4 in 

NMRCs nationally (HAC 2004).  Rural poverty rates in the US are also estimated to be at around 

14.3% compared to 11.8% in urban areas (HAC 2004); RMCs have the highest poverty rates at 

24.3% nationally (HAC 2004).   
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Based on 5-Year Estimate data form the American Community Survey (ACS), South 

Dakota’s statewide median household income of $48,010 is below the national median of 

$52,762, making South Dakota a considerably less affluent state overall (Taylor and Fry 2012).  

However, in order for a community to qualify as below the poverty line, median household 

Fig 3: Rural Minority Community Status: RMC status follows the same geographic pattern as the presence of Indian 

Lands 

 

Source: US Census Bureau TIGER Products, organized with ESRI ArcMAP (https://www.census.gov/geo/maps-

data/data/tiger.html) 
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earnings must be below $35,350.54, which is equal to 67% of the national median household 

income of $52,762, (Taylor and Fry 2012).  The nine majority-American Indian census tracts in 

the study area had median household incomes ranging from $19,063-$35,291.  Tract 9409 

Shannon County had the lowest, and 9405 Shannon County had the highest. 

Residents of the Pine Ridge and Rosebud reservations experience unique challenges to 

healthcare mobility and access due to their isolated residential distribution (Schecter et al. 2011, 

Ziller and Lenardson 2009, Ziller, Lenardson and Coburn 2012).  Rural isolation, especially in 

the context of reservation lands, creates transportation challenges due to the higher cost of  

transportation over great distances, as well as the general lack of public transportation (Osypuk 

and Acevedo-Garcia 2010, Patrick et al. 1988, Sarche and Spicer 2008).  Furthermore, the 

infrequent utilization of health care services creates the challenge of consumers having fewer 

opportunities to experience navigating their health care system (Smyth 2008, Baldwin et al. 

2002).  Inexperienced consumers may therefore be less skilled at seeking proper treatments and 

advocating on behalf of their own health (Smyth 2008, Baldwin et al. 2002).  Furthermore, 

infrequent checkups provide practitioners with fewer opportunities for early detection and 

prevention. 

Regarding access, the variety of health care services available to rural populations is 

limited due to the stratification of practitioners to high population density centers (Mueller and 

MacKinney 2006, Fielder 1981, Wang and Luo 2005, Patrick et al. 1988).  For example, the 

nearest non-IHS licensed obstetrician/gynecologist (OBGYN) to the reservation town of 

Rosebud, South Dakota, is 55.6 miles away in the town of Winner, SD.  The nearest from Martin, 

home of the Pine Ride Hospital, is in Chadron, NB, 93.9 miles away.  There are many other 
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crises and characteristics that define these regions, and their influences will be addressed 

throughout the rest of this project.  

Members of the 566 federally recognized tribes have open access to medical services 

rendered by the Indian Health Service (IHS) (DHHS and Roubideaux 2013).  Prior to 1955, 

health services for American Indians and Alaska Natives were conducted under the Bureau of 

Indian Affairs (DHHS and Roubideaux 2013, Hodge 2012).  In 1955, matters related to the 

administration of health on reservation lands transitioned to the Department of Health and 

Human Services (DHHS), and the IHS was established (DHHS and Roubideaux 2013).  For 

2013, it has an annual operating budget of $3.8 Billion, which is woefully underfunded (Dorgan 

2010).  The region of study falls into the Aberdeen division.  Senator Byron Dorgan (D-ND) and 

the Senate Committee on Indian Affairs announced in their 2010 report that the Aberdeen region 

was in a “chronic state of crisis” that is adversely affecting the health outcomes of the 

constituents (Dorgan 2010).  IHS services have also been criticized as insufficient and 

underfunded in their efforts to provide care for members (Dorgan 2010, Katz 2004). 

In total, the lack of health care access in the study region classifies the target counties as 

what RUPRI (2006) calls “medically underserved” areas as well as Health Professional Shortage 

Areas (HPSAs).  HPSAs are defined as regions that “may have shortages of primary care, dental, 

or mental health providers and may be urban or rural areas, [or] population groups…” (RUPRI 

2006, 8).   The Rural Poverty Research Institute (RUPRI) HPSA Index is based on four 

variables: (1) the ratio of primary care physicians per 1000 residents, (2) the infant mortality rate, 

(3) the percent of the population with below poverty level incomes, (4) the percent of the 

population age 65 and older (RUPRI 2006, Coburn et al. 2010).  Five of the South Dakota 

counties in the research area qualify as HPSAs due to a lack of primary care (RUPRI 2006, 



A. Masilela 29 

 

 
 

RUPRI 2008). Six South Dakota counties in the research area are lacking in adequate dental care, 

and all counties within the study region experience disparities in mental health care availability 

(RUPRI 2006, RUPRI 2008). 

At the state level, there is also a pattern of HPSAs and medically underserved regions.  

The overwhelming majority of counties in South Dakota qualify as medically underserved, and 

more than half of all counties are lacking in primary care physicians (PCPs) (RUPRI 2008).  A 

lack of health care access is a persistent problem throughout all of the state.  All but five counties 

are lacking in mental health care services, about half of all counties contain at least one census 

tract that is lacking in dental care, and only 11 out of South Dakota’s 55 counties have adequate 

primary care (RUPRI 2008). 

The region of focus and state overall are significantly less affluent compared to national 

measures.  I suspect that the state being poorer overall has a major influence on the income 

potential of all residents in consideration.  But the counties of primary focus also have a 

recurring pattern of even deeper residential poverty.  It will be necessary to expand the income 

stratification analysis into neighboring counties and census tracts in order to gain a 

comprehensive understanding of regional income patterns. 

CONTEXTUALIZING POWER RELATIONS THROUGH LAW: THE FEDERAL 

GOVERNMENT, THE SUPREME COURT, THE RESERVATION, AND THE STATE 

After several hundred years of segregational legislation, in addition to ongoing civil 

armed conflict, dozens of Indian tribes had either been displaced from their native lands, as what 

took place during the Trail of Tears and the Long Walk, or dispossessed through land allotment 

policies (Snipp 1986, Biolsi 1992, Cannon and Udall 2001).  The relationship of legal power 
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between the federal government and reservation communities classified Indian lands, their 

ethnically Indian residents, and their governments as domestic dependents states (Andress and 

Falkowki 1980, Newcomb 2004).  Legislation involving Indian interests would take place 

exclusively between the federal government and the Indians (McNeill 2008, Rice 1934, Canby 

1987). 

The hierarchy of power between the federal government, the states, and federally 

recognized tribes categorized tribal lands as sovereign nations.  Indian lands are inclusive of 

reservation regions, neighboring hunting and fishing grounds, and a handful of national park 

locations, all of which have varying degrees of tribal jurisdiction (Canby 1987).  The power 

relation was such that the federal government was ultimately responsible for preventing the 

encroachment of state-level governments and agencies on the most strictly controlled American 

Indian lands. 

 The federal government and Indian tribes solidified their relationship in a series of 

treaties and “trust” agreements (Nagle 2002).  Any relationship between the United States and 

American Indian tribal territories would be carried out through the legislative branch (Canby 

1987).  Conflict within Indian communities as to the ideal terms of negotiation were common 

(Zimmerman 1957).  Furthermore, litigation between tribes and states or the federal government 

would take place within the federal court system.  Under such an arrangement, the Supreme 

Court would prove to have major influence on dealings with Indians as did Congress. 

Additionally, the federal government deployed the Bureau of Indian Affairs (BIA) to manage 

interactions with American Indians (Feraca 1990, Carlson 1981, Butler 1978) and to assist in the 

“civilization” of indigenous peoples (Unknown 1928, Haas 1957).  In Sioux country, they 

established outposts for the deployment of subsidies, medical services, census work, and to 
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monitor conditions on behalf of the federal government and economic interests (Palmer and 

Rundstrom 2013, Carlson 1981).  While direct interaction has been limited following the 

Wheeler-Howard Act (Zimmerman 1957), the influence of the BIA continues through their 

efforts in the economic and demographic analysis of Indian territories (Palmer and Rundstrom 

2013). 

Indian lands as sovereign nations function(ed) as legal environments unto themselves 

within the borders of states.  Residents could hunt, fish, cultivate, and establish businesses freely 

in accordance to tribal law, and with minimal regard to the desires for the surrounding state (Rice 

1934, Canby 1987).  For example, reservation communities were able to set their own taxes for 

goods and services rendered within reservation boundaries.  Non-Indians conducting business on 

reservation territories could also be subject to taxation under tribal law (Canby 1987).  The 

language of the law was such that Congressional rulings on Indian affairs were to protect the 

interests of Indians first and foremost. 

 The legal status of Indians is further complicated by issues of citizenship and treaty 

making.  Prior to 1924, full citizenship could be granted to any Indian who adopted a “civilized” 

lifestyle through the allotment process (Haas 1957). Women who married White husbands could 

also be granted citizenship (Bredbenner 1998, Haas 1957).  Especially contentious was the 

drafting of Indian men to participate in WWI.  Upon returning from Europe, Indian and White 

advocates alike were outspoken in their disapproval of requiring non-citizens to take up arms on 

behalf of a government that neither respected tribal sovereignty nor provided opportunities for 

equal representation (Haas 1957, Bruyneel 2004). In 1919, citizenship status was extended to 

WWI veterans. 



A. Masilela 32 

 

 
 

In 1924, the Coolidge administration signed into law the Indian Citizenship Act (ICA) 

and the Johnson Act.  The ICA granted citizenship to the remaining 125,000 American Indians 

who remained outside of the mainstream (Bruyneel 2004, Haas 1957).  With it came the right to 

vote, but also the consequence of forced assimilation through the establishment of Indian 

citizenship within colonial political borders (Bruyneel 2004).  The ICA worked in concord with 

the Johnson Act, one of the first major pieces of legislation to curb the intensive immigration that 

characterized the period.  In Section 13 (c), the legislation dictated that “no alien ineligible for 

citizenship shall be admitted to the United States” (Bruyneel 2004, 39).  Indian communities 

along the Canadian border were therefore bisected as a result of colonial legislation. Though by 

treaty Indian communities in the US could not deal directly with foreign governments, they were 

allowed to deal with individuals, including their displaced friends and extended families.  

Fortunately, the statute was overturned in a 1927 appeals process, during which Caughnawaga  

plaintiff Paul Diablo argued for his right to employment in steel work in the United States 

(Bruyneel 2004).  District Court Judge Oliver Dickenson agreed, citing that Indian boundaries of 

mobility ought not be limited to border designations originally established by Great Britain, then 

subsequently adopted by the United States, which had previously recognized physical mobility 

as part of Indian sovereignty (USDOJ 1927).  

Indeed, an Indian born on reservation lands is still considered a US citizen, but Indians 

who reside exclusively in reservation territories are not granted the same constitutional rights as 

mainstream American citizens (Canby 1987). They are not entitled to the same legal counsel as a 

mainstream US citizen would enjoy. Congressional representation is at the discretion of the 

elected official. Furthermore, the Bill of Rights was not used as a basis for negotiation or 

citizenship among American Indians until the Indian Civil Rights Act of 1968 (Canby 1987).   
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 On the issue of treaty making, the US handled all proceedings with Indian groups as they 

would with any international sovereign: through Congress (Rice 1934, Zimmerman 1957).  

Indian governments are free to engage in negotiations with the United States federal government 

and with the states, so long as the federal government serves as an arbiter in Indian-to-state 

negotiations.  However, Indian governments are not permitted to engage in direct legal or 

commercial trade with foreign powers (Canby 1987, Andress and Falkowki 1980, Babcock 

2005).  The Blackfeet Indians of Montana who are in close proximity to Canada are not allowed 

to engage in trade agreements with the Canadian government or Canadian citizens, for example. 

As we progress further into the exploration of bellwether Supreme Court cases, we will observe a 

paradigm shift in the intentions of the federal government.  The federal government’s position as 

guardian of American Indian trusts would begin to shift in the late 1800’s, with court rulings 

gradually chipping away at the rights of Indian residents.  C. Matthew Snipp’s (1986) description 

of reservation lands as “captive colonies” will become clearer.  Issues related to the legality of 

property ownership, resource extraction, and environmental law would place Indian lands at the 

mercy of a much larger power structure which values the monetary aspects of reservation life 

over the residents themselves in much the same way that foreign lands had been invaded and 

exploited for resources during the age of Imperialism. 

 Furthermore, the investigation will also demonstrate the structuring of what Biolsi (2005) 

(quoting Aihwa Ong) calls graduated sovereignty.  They define it as “[a condition] whereby 

citizens in different zones that are differently articulated to global production and financial 

circuits are subjected to different sets of civil, political, and economic rights” (Biolsi 2005: 240).  

Groups are “subjected to differing regimes of value” are granted differing rights, securities, 

disciplines, and caring (Biolsi 2005: 40). 
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 In framing graduated sovereignty, Biolsi (2005) cited African Americans as a minority 

group.  Their history in the United States is rooted in their previous lack of legal personhood 

under the Constitution (Biolsi 2005).  During the Jim Crow Era, the federal government 

relinquished responsibility of the well-being of blacks to the states, leaving all-White 

municipalities recently dispossessed of their slaves to punish crimes of angry Whites against 

Blacks (Biolsi 2005).   Biolsi (2005) goes on to argue that American Indians were subject in 

similar ways, but the precise mechanisms of subjection differed on legal grounds. 

The federal government did for a time maintain Indian lands as sovereign nations.  But 

Indian communities existed as graduated entities in their relationship to federal powers.  Federal 

policies of Indian removal on the East Coast prior to sovereignty agreements demonstrate the 

power imbalance (Perdue 2012, Conn 2005).  Under the Jackson administration, the Indian 

Removal Act displaced the Cherokee, Seminole, Chickasaw, Choctaw, and Muscogee tribes 

from their northeastern homeland.  Increasingly through land allotments and the expansion of 

Whites into Indian territories, sovereignty was further diminished via the dispossession of land 

(Biolsi 2005, Biolsi 1995).  The experiences of Blacks and American Indians as historically 

subjugated groups do differ, but the consequences were the same.  Both groups were granted 

limited rights, security, and care compared to their White counterparts. 

 State attempts at the elimination of Cherokee territory and political structures brought 

about the explicit declaration of Indian lands as domestic dependent nations or states. The first of 

the Cherokee Cases was Cherokee Nation v. Georgia (Canby 1987).  The Cherokee argued that 

property encroachment on the part of the Georgia state government violated their sovereignty as 

foreign nations.  The Supreme Court agreed that Cherokee sovereignty was to be respected by 
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the states, but that the Cherokees and other Indian groups were not foreign powers.  Chief Justice 

Marshall was the first to characterize Indian lands as domestic dependent nations. 

The second of the Cherokee Cases, Worcester v. Georgia, clarified that Indian lands and 

residents, as sovereign entities, did have the power of self-government, not to be intruded upon 

by the states, and that the only US power with the permission to deal directly in Indian matters 

was the federal government (Canby 1987).  Such an independent status would be difficult for a 

contemporary researcher to comprehend.  Prior to the 1870’s, persons who occupied Indian lands 

were wholly apart from the mainstream, whereas today many Indians represent a sizeable 

demographic group on and off of the reservation, but exist as socially marginalized people 

(Canby 1987, Gortmaker and Wise 1997, Pickering and Mizushima 2008). 

The Wheeler-Howard Bill (1934) (aka The Indian Reorganization Act) was a major 

attempt at restoring self-determination to American Indians (Zimmerman 1957, Furber 1991).  

The act permitted tribes to issue legal counsel, broadened tribal permissions to negotiate with 

local, state, and federal governments, and required tribal councils to obtain majority opinions 

from their communities for land transactions (Zimmerman 1957).  Termination provisions for the 

sake of assimilation were issued in 1954, during which several dozen tribal nations were legally 

dismantled (Furber 1991, Canby 1987).  The Wheeler-Howard bill also disallowed American 

Indians from participating in several government programs (Canby 1987).   

Criminal jurisdiction was debated under United Sates v. McBratney and Draper v. United 

States.  Of issue in United Sates v. McBratney was the criminal jurisdiction of a non-Indian 

accused of committing a murder against another non-Indian on Indian land (Canby 1987).  Since 

no federal treaties with the Ute tribe addressed non-Indian on non-Indian crime, jurisdiction fell 

to the state of Colorado (Canby 1987, USDOJ 1882).  The consequence was the expanded state 
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criminal jurisdiction over the conduct of non-Indians throughout the entire state, including those 

boundaries shared with reservation lands.  Draper would also grant immunity to any non-Indian 

person from tribal courts, regardless of whether the victim was an Indian or non-Indian (USDOJ 

1896, Canby 1987).  Again, securities for Indians as graduated sovereigns were reduced as an act 

of the federal government. 

 Prior to the mid-1900s, Supreme Court rulings tended to favor the ongoing sovereignty of 

Indian nations.  But the ways in which the contemporary Supreme Court regards tribal 

sovereignty now differs greatly from previous rulings.  In the case of McLanahan v. Arizona 

State Tax Commission, the Court under Thurgood Marshall ruled that Arizona could not impose 

income taxes from work conducted on reservation lands, which was in general beneficial (Canby 

1987, USDOJ 1973).  However, in the discussion of the ruling, the history of Indian sovereignty 

was regarded as a “backdrop” of legal reference, rather than a legal agreement established 

between two sovereign nations (Canby 1987). 

 The “backdrop” distinction undermined the assumption of inherent tribal sovereignty and 

power by placing the federal government’s decision-making as the default legal standard for all 

Indian-related issues, whereas previously Indian sovereignty was regarded with the same 

distinction as a foreign government (Canby 1987). In Oliphant v. Suquamish Indian Tribe, the 

debate surrounded whether or not Indians could try non-Indians for crimes committed on Indian 

lands in Indian courts.  The court ruled that in order to prevent “unwarranted intrusions on their 

personal liberty” (Canby 1987: 8) (USDOJ 1978), the United States was protecting its territory 

by limiting the criminal jurisdiction of Indians over non-Indians (Reynolds 1975, Canby 1987).  

Yet, if an American were to commit a crime in Malaysia or France, the American would be fully 

subject to the laws of those foreign nations as sovereign states.  The graduated sovereign status 
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of domestic dependent statehood undoubtedly had an influence on jurisdictional decisions related 

to non-Indians. 

 Finally, in National Farmers Union Insurance Company v. Crow Tribe of Indians, the 

Supreme Court declared that any litigation originating between a tribe and an entrepreneur was 

automatically placed under federal jurisdiction (Canby 1987, USDOJ 1985).  Even if a wrong 

was committed against the community, such as in the civil liability suit against National Farmers 

Union, the legal battle bypasses tribal legal proceedings entirely.  Additionally from William v. 

Lee, the weighing of interests between the states and reservations would become the standard 

means of negotiation (Canby 1987, USDOJ 1959).  In sum, while originally states were unable to 

deal directly with Indian governments, if legal challenges were put forth, they would default to 

the federal courts, and often the power and favor of states over domestic dependent nations 

would win. 

 This very abridged history highlights a few among many landmark cases that dictated the 

extent of American Indian jurisdictional power.  As they are ultimately subject to federal law 

(and protection), the power of Indians to dictate the activities of non-Indians is greatly reduced.  

In this legal environment, tribal governments have little legal jurisdiction to alter medical 

services rendered.  Medical misconduct committed against American Indian residents could 

legally not be tried in Indian courts. 

OVERVIEW OF THE INDIAN HEALTH SERVICE TODAY 

The Indian Health Service (IHS) is the designated health care provider for all members of 

federally recognized American Indian and Alaska Native Tribes (DHHS and Roubideaux 2013).  

The IHS is divided into twelve service regions, including Alaska, Portland, Billings, Aberdeen, 

Bemidji, Nashville, Oklahoma, Albuquerque, Navajo, Tucson, Phoenix, and California) (Warne 
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2011).  Five hundred sixty-six tribes in total are served (DHHS and Roubideaux 2013).  The IHS 

often combines health care deployment efforts with the Medicare and Medicaid programs, as 

well as the Veterans Health Administration (Kramer et al. 2009b, DHHS and Roubideaux 2013). 

 

Each national region is divided into administrative boundaries called “service units” 

(Dorgan 2010, Rivers et al. 2005).  The Aberdeen region has nine service units, four of which are 

in South Dakota (Dorgan 2010).  They include Pine Ridge, Rosebud, Rapid City, and Sisseton, 

of which Pine Ridge and Rosebud will be of primary focus. 

Unlike other federally funded health programs, IHS funding allotments are determined 

each year through Congressional approval, in what is referred to as a discretionary federal 

program (Rivers et al. 2005).  Rivers et al (2005) regard the IHS’s discretionary status as a 

hindrance to its functionality, as the funding allotments have never been adequate to address the 

Fig 4: IHS National Service Regions 

 

Source: Indian Health Service (http://www.ihs.gov/staffdir/images/usanew.gif) 
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ongoing disparities in American Indian health outcomes.  Citing a 2003 US Commission on 

Human Rights report, Pickering and Mizushima (2008) indicated that the IHS is currently 

operating at less than 60% of its funding needs. 

 

The discretionary status of the IHS limits funding to only 60-70% of general health need, 

and 30-40% of mental health need (Rivers et al. 2005).  In 2002, the IHS allocated $1920 per 

person per year, compared to private health insurers who ranked $4,390 per person,  $3,859 for 

Medicaid, $5,600 for Medicare, and $5,700 for veterans (Rivers et al. 2005).  In 2002, the 

Fig 5: Aberdeen IHS Service Region 

 

Source: Indian Health Service: Aberdeen Area (http://www.ihs.gov/aberdeen/) 
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operational budget was $3.7 billion (Rivers et al. 2005), $4.05 billion in 2011 (Sequist et al. 

2011), and $3.8 billion in 2013 (DHHS and Roubideaux 2013).  Yet, Rivers et al (2005) 

indicated that health service costs would increase 10-12% per year, and allotments have declined.  

Pickering and Mizushima (2008) went so far as to argue that the US federal government only 

agreed to provide a health service, not to provide an adequate health service.  Overwhelmingly, 

authors are critical of Congressional shortcomings in funding decisions (Dorgan 2010, Rivers et 

al. 2005, Jones 2006, Warne 2011, Pickering and Mizushima 2008) 

 Under the Indian Self-Determination and Education Assistance Act of 1975, Tribes of the 

United States were granted wider permissions in the administration of health and education 

(Rivers et al. 2005, Warne 2011).  The Act of 1975 granted tribal groups the liberty to contract 

with health professionals using Congressional IHS funding allotments and to organize health 

care deployment as they see fit, so long as the services provided are within the limitations of the 

IHCIA and subsequent legislation.  One of the first tribes to pursue administrative autonomy was 

the Blackfoot tribe of Montana (Signell 1975).  Through an arduous process of procedural 

development, the Tribe was successful in overtaking administrative and practical tasks for a local 

mental health provider. 

 

THE EFFECTS OF LEGAL CONSTRAINTS IN THE ADMINISTRATION OF INDIAN 

HEALTH CARE  

The unique legal position of Indian communities leaves the financial responsibility of 

allopathic (biomedicine of the Western paradigm) health care administration largely in the hands 

of the federal government.  Indeed, due to the passage of the American Indian Self 

Determination and Educational Assistance Act (1975), some communities have nationalized (to 
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the reservation) administrative and practitioner roles, but the allowable services to be funded 

through federal means is limited to the national standards based exclusively on Western 

medicinal practices (Buchwald, Beals and Mason 2000, Kuschell-Haworth 1999).  This 

limitation leaves Indian peoples without coverage for traditional healing practices.  Due to 

funding limitations, the reach of the Indian Health Service has also been chronically constrained 

(Katz 2004, Rivers et al. 2005, Pickering and Mizushima 2008).  Yet, current law excludes 

trusted community members, traditional healers, from receiving compensation for their services 

(Elling 1981, Pickering and Mizushima 2008).   The complete removal of Indian governmental 

jurisdiction over the practice of medicine in Indian communities is indicative of their 

subordinated power status as domestic dependent states. 

The consequences of traditional healer exclusion are many, but first we must decipher the 

history of the Indian Health Service and how the practice of medicine in the United States has 

evolved with it.  Prior to 1849, all dealings with American Indians took place through the War 

Department (DHHS and Roubideaux 2013, Hodge 2012, Berry et al. 2004). Health practitioners 

of colonizing origins regarded traditional medicine as a hindrance to the “civilization” process 

(Richmond et al. 2005).   After 1849, the federal government’s goals shifted to the treatment and 

prevention of diseases such as smallpox and trachoma (chlamydia of the eye), which threatened 

to wipe out the remaining American Indian populations (Tower 1963, Sahota 2009, Buchwald et 

al. 2000).  The Bureau of Indian Affairs (BIA) managed Indian health care through 1952, at 

which point services transferred to the Indian Health Service, a branch of the Department of 

Health and Human Services (DHHS and Roubideaux 2013, Buchwald et al. 2000).  

 The most important contemporary pieces of legislation were the Self-Determination Act 

and the Indian Health Care Improvement Act (IHCIA) of 1976.  The goals were to provide 
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comprehensive health services in accordance with necessity, capacity development in self-

management of services, and for the IHS to advocate on behalf of American Indians on issues 

related to service access.   A 1992 amendment sought to raise the health status of American 

Indians to be equal to that of national averages within a certain period of time (Buchwald et al. 

2000, Kuschell-Haworth 1999).   

 Financially, the program is constrained due to the fact that it is the only health care plan 

in the United States with appropriations that are determined by Congress (Rivers et al. 2005).  

Monetary appropriations are based on the assumption that IHS health care will be administered 

in combination with other public programs, such as Medicare, Medicaid, or Veterans Assistance, 

which are available to American Indian people as US citizens.  In spite of the availability of state 

funding sources, access to public programs is often delayed or denied due to the incorrect 

assumption among bureaucrats that Indians are only entitled to IHS health care (Rivers et al. 

2005). 

Operationally, there are also limits as to the types of health care that the IHS can deploy, 

and traditional medicine is not included as one of the allowed service types.  The original IHCIA 

neither explicitly banned nor supported the usage of traditional medicine (Kuschell-Haworth 

1999).  But latter provisions, such as the DHHS’ 1997 move to establish closer links with 

mainstream, contracted providers, had the consequence of further disbursing the responsibility of 

care into the hands of practitioners who were detached from American Indian medicine and 

culture (Kuschell-Haworth 1999).  Furthermore, many argued that Indian medicine was a 

religious issue, wholly separate from the medical discussion and open for debate only as a church 

and state issue (Kuschell-Haworth 1999). 
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The ambivalent position is a reflection of pre-IHCIA opinions on the practice of medicine. 

In their efforts to arrest the spread of contagious diseases, Western practitioners campaigned for 

Indians to depend on new methods, thus diminishing the leadership status of traditional healers 

(Kuschell-Haworth 1999).  The practice of traditional medicine was in some cases illegal, and 

through the 1970’s many doctors were either unaware of the potential benefits of traditional 

medicine, or regarded Indian healers as “second class” practitioners (Kuschell-Haworth 1999).  

Such policies limited the potential for traditional medical system mobilization, the “extent to 

which the system’s forces of medical production are organized to maximize medical services” 

(Young  1983, 1208).  

Areas where the IHS is not present, such as on distant reservations and in urban areas, 

contract health service delivery areas were established (Rivers et al. 2005).  Similar to the 

subcontracting carried out by the United States military, the IHS (federal government) dictates 

the ultimate goals, while hiring private organizations to carry out tasks.  Not only are the 

subcontractors limited to carrying out medical practices allowed by the IHS, they have no power 

to change the policies, lest they pursue legal or legislative means (Rivers et al. 2005).  The 

limitation of allowable services available therefore excludes the possibility of traditional healers 

providing services under federal funding. 

Such limitations on the health care coverage are especially alienating to American 

Indians.  The IHS has a history of medical violence against Indians dating as recently as 1970.  A 

program of coerced sterilization was carried out at several IHS service units West of the 

Mississippi (Torpy 2001, Lawrence 2000, Rutecki 2011, Caprio 2004).  Over three-thousand 

cases of medical misconduct were traced to the program, and many who were affected by the 

program are still alive today.  Medical practitioners were not found liable in federal courts, and 
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tribal courts, under the Draper v. United States Supreme Court ruling, were legally not allowed 

to try non-Indians in their own courts.  The mistrust of the Indian Health Service and its 

subcontractors is justified and rampant throughout the Indian community. 

The sterilization program is part of a long history of institutionalized medical violence 

against American Indians. In the late 1800’s an outbreak of trachoma affected large proportions 

of American Indians in Virginia through Oklahoma (Hodge 2012, Fox 1939).  Rather than 

reverting to traditional methods of treatment, such as bloodletting, eye washing, and lancing, 

Indian Health Service doctors (at that time operating under the Bureau of Indian Affairs) 

removed the upper and lower eyelids of men, women and children (Hodge 2012).  The procedure 

continued to performed on nonsympomatic individuals from 1900-1930, resulting in permanent 

deformity (Hodge 2012). 

In addition to medical practice violations, academic institutional violations have also 

contributed to the mistrust of mainstream professionals (Hodge 2012, Harding et al. 2012, Davis 

and Reid 1999, Walker 2009).  American Indians represent a distinctly vulnerable population in 

that a large proportion of the population resides in regions that are distant from the mainstream, 

and social isolation can facilitate the efforts of unethical researchers to take advantage of their 

rural minority status (Davis and Reid 1999, Sahota 2007, Stiffman et al. 2005).  A distinguishing 

characteristic of American Indian research misconduct is the frequency with which unethical 

research practices took place with assistance from tribal members (Hodge 2012).  Fear of social 

and medical research extends to those who are culturally near as well as distant (Hodge 2012, 

Walker 2009). 

Mistrust of mainstream medicine is indeed a major influence on why many refuse to 

utilize IHS services (Buchwald et al. 2000, Hodge 2012, Harding et al. 2012, Davis and Reid 
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1999, Walker 2009, Pickering and Mizushima 2008).  Yet under the 1990’s IHCIA provisions, 

services from trusted traditional healers are not covered by national health programs (Buchwald 

et al. 2000).  This leaves a significant portion of American Indians who lack the means of paying 

for traditional care with mainstream medicine through public assistance or private health 

insurance as their only remaining option.  Omitting traditional healers limits the reach of the 

Indian Health Service and community at-large in the pursuit of IHCIA goals (Buchwald et al. 

2000). 

The deconstruction of Indian medical culture was part of a broader effort to solve the 

“Indian Problem” (Meriam et al. 1928, Biolsi 1992, Harden 2011, Sanderson 2011, Snipp 1986).  

Intermarriage between Whites and Indians was encouraged (Snipp 1986), and land allotment 

policies forced the geographic union of Whites with Natives (Elling 1981, Biolsi 1996, Biolsi 

2005).  Congressional assimilationists, such as Charles H. Burke, argued that the “civilization” 

of Indians was the best means of preserving them as a people (Flynn 1988, Haas 1957).  The 

attitude of civilization through assimilation would guide many policy decisions, including health 

and education (Unknown 1928, Haas 1957, Bruyneel 2004). 

Further deconstruction of Indian culture and medical knowledge took place as a result of 

boarding schools (Morgan 1990).  Indian children were not granted the same access to public 

schools, and were thus limited to military academies and live-in institutions (Locust 1988, 

Robbins et al. 2006).  In these schools, children were forced to speak English, cut their hair (hair 

is especially sacred among the Sioux), and adopt European modes of dress and cuisine (Dawson 

2012, Robbins et al. 2006).  Children were separated from their families, and shipped as far away 

as Pennsylvania to attend these boarding schools (Robbins et al. 2006).  The physical, emotional, 

and sexual abuse of boarding school pupils was common (Dawson 2012).  Many children were 
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psychologically damaged from their experiences (Robbins et al. 2006).  Indigenous knowledge 

endured a calculated assault, with medical knowledge being one of the major casualties (Heart-

Jordan 1995). 

Given the complicated and restricted legal environment in which American Indians 

pursue health care, poor health outcomes and low rates of service utilization  are expected 

consequences (Rock 2003, Pickering and Mizushima 2008, Kavanagh et al. 1999).  Since 

Congress establishes the standards of health care services to be paid for with federal funding, 

American Indians have no direct means of influencing legislative decisions, and also lack 

adequate Congressional representation in legislative decision-making.  Their status as domestic 

dependent states disincludes their consideration in establishing standards of best practices within 

their communities (Kuschell-Haworth 1999). Beyond the financial and geographic accessibility 

of mainstream health care, stigma related to a history of institutionalized medical violence 

discourages many American Indians from pursuing Western medical treatment. 

 

HISTORICAL TRAUMA AS A PROPONENT OF NEGATIVE HEALTH OUTCOMES 

 Earlier in the chapter, we discussed Indian removal policies as destructive agents for 

social and economic networks, and also made brief mention of boarding schools, which were 

essential in the destruction of the family unit and cohesive cultural norms.  The compounding 

consequence of these policies is that of historical trauma.  Perhaps the best-known event, the 

Wounded Knee Massacre of 1890, was a foremost moment in an extended campaign of Lakota 

abrogation. Suppression did not die with the hundreds buried in mass graves, rather it morphed 

into a calculated reorganization and restructuring of Lakota lifestyles. 
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The 1868 Treaty of Fort Laramie went beyond the establishment of the Great Sioux 

Reservation.  The treaty also mandated that “…Industrial education as a means of civilizing and 

elevating the savage, ceased to be experimental” and that Indian children be “[removed] from all 

tribal influences during the process of education” (Affairs 1879).  Children were separated from 

their families for years (Heart-Jordan 1995).  Abuse in boarding schools has been broadly 

documented (Bird 2011, Dawson 2012, Hoerig 2002, Robbins et al. 2006, Heart 1999, Heart and 

Debruyn 1998, Heart-Jordan 1995), with corporal punishment taking place as recently as the 

1970s (Bird 2011). Children were beaten for speaking their native language, and hair cutting was 

mandatory (Heart-Jordan 1995).  Perhaps most telling of the federal government’s motives, the 

BIA’s Civilization Division was adapted into the Educational Division (Tanner 1982). 

Boarding schools also had epidemiological consequences.  Children were crammed into 

old military barracks, sometimes sleeping up to four in a bed (Heart-Jordan 1995).  Nutrition was 

poor, and within the first three years, approximately half of the relocated children from the Great 

Plains region had died (Heart-Jordan 1995).  Citing the (Lakota) Oral History Project, Heart-

Jordan (1995) noted that tuberculosis infections, facilitated by overcrowding, became so severe 

that most boarding schools also had sanitariums to contain sick students.  New reservations also 

experienced crises of overcrowding (Heart 1999), with the consequence of nearly 80% of some 

Lakota communities experiencing morbidity due to poor living conditions (Tanner 1982).  In the 

span of about thirty years, tribes of the Great Plains went from pristine health and long life 

expectancies to a community that was losing nearly half of a generation to uncontrollable disease 

(Heart-Jordan 1995, Heart 1999). 

The efficiency of the Bureau of Indian Affairs’ boarding school program was recognized 

in the mid-1940s, during which many staffers were relocated to manage Japanese internment 
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camps (Tanner 1982).  In response to ongoing failures to “civilize” reservation Indians, in 1947 

the federal government sought to eliminate the (hardly) sovereign relationship it held with 

Indians through initiating urban relocation programs (Deloria 1969, Heart-Jordan 1995, Tanner 

1982).  Families and social networks were again fragmented, and many relocated Indians 

experienced social isolation as a result.  Though the initiatives of the late 1940s and early 1950s 

would be the final migration effort, Senator Henry J. Teller and other advocates had recognized 

thirty years prior that all efforts at forced assimilation proved to be ruinous to Indians, and only 

hindered the government’s “civilization” goals (Haas 1957). 

 The vision of history shrinks when one recalls that the Wounded Knee Massacre took 

place one hundred twenty-four years ago, and that we are only one lifetime removed from urban 

relocation programs.  The reeducation campaign took place alongside a tradition of medical 

violence and forced sterilization, which was brought to national attention a mere forty years ago.  

There are people alive today who have experienced those events, and their trauma, like any other 

familial characteristic, has transcended generations (Perdue 2012, Whitbeck et al. 2004, Heart 

and Debruyn 1998).  Whitbeck et al (2004, 120) provide a dense review of transgenerational 

trauma transmission in the context of Jewish Holocaust survivors: 

“Parents who were Holocaust survivors have been reported to have 

high expectations of their children (Klein, 1973; Sonneberg, 1974), 

difficulties rearing adolescent children because of their own 

adolescent experiences (Krell, 1982), problems with parent– child 

boundaries leading to overcontrol (Barocas & Barocas, 1980), 

problems with communication (Trossman, 1968), and problems 

expressing and moderating affect (Nadler, Kav-Venaki, & 

Gleitman, 1985). For their part, first generation offspring have 

been characterized as overdependent (Barocas & Barocas, 1980), 

having difficulty expressing emotion, particularly anger (Freyberg, 

1980), depressed (Nadler, Kav-Vanaki, & Gleitman, 1985), and 

experiencing themselves as different or damaged by theirparents’ 

experiences (Epstein, 1979).” 
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 The major difference with the WWII-era Jewish Holocaust is that it was a single 

cataclysmic event that eventually ended, where for American Indians, oppression has taken place 

over hundreds of years. Today, consequences of historical trauma manifest in the form of chronic 

ill health, including high rates of depression, hypertension, and heart disease (Heart 1999, Heart 

and Debruyn 1998, Thompson and USDOH 2001).  Maria Yellow Horse Brave Heart, herself 

Oglala Lakota, has conducted extensive psychological research in historical trauma.  She notes 

that unresolved grief, especially among older Lakota with direct experiences, has resulted in 

excessive rates of depression and traumatic stress symptoms (Heart 1999, Heart and Debruyn 

1998).  Suppression of Lakota culture was so deep that culturally normative grief and emotional 

healing practices were also suppressed, as the federal government considered them to be a 

hindrance to “civilization” (Heart-Jordan 1995). 

 Today’s Indians, who did not suffer the violence of yesteryear, still experience what 

Whitbeck et al (2004) describe as “proximal” effects.  That is, the struggles of grandparents and 

parents, which originated in violent scenarios, have manifested in socially, economically, and 

health-related ways.  Difficulties with managing grief are divided along gender lines for similar 

reasons.  Altered understandings of masculine emotional expression have limited Indian men’s 

willingness to speak openly about unresolved grief, leaving much of the emotional management 

to women only (Heart 1999, Heart-Jordan 1995).  Alcohol abuse among men tends to be higher, 

and both sexes also experience higher rates of substance use, obesity, hypertension, heart disease, 

stroke, and diabetes (Heart 1999).  Suicidality is an especially unfortunate consequence of 

compounded unresolved grief (Heart and Debruyn 1998). 

 Curiously, maternal health and birth outcomes were only glanced in this selection of 

writings.  Brave Heart (1995) did note that in 1928, infant mortality rates among the Lakota were 
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twice that of Whites.  Bearing in mind that Corson, Shannon, and Ziebach counties, all majority 

American Indian, have infant mortality rates double the national average today, the same 

stratification in perinatal health outcomes exists in some localities today.  Indian maternity and 

birth has taken place in a context of continuing oppression.  Mechanisms of disadvantage have 

evolved over time, but there is no existent legacy of Indian women giving birth in equitable 

conditions.  I argue in accord with the WHO, that the health of communities and individuals 

within the community cannot be understood without also assessing the history and social status 

of those experiencing a health phenomenon (WHO 2006). 

PAST SUCCESSES AND FUTURE PROSPECTS 

 It would be unfair to the Indian Health Service to levy a series of bruising reviews 

without highlighting the organization’s successes over the past decades.  The philosophy and 

methods of the IHS have undergone significant evolution, especially through the mid-1970s. 

While Indians do continue to lag behind on many health issues, nationwide disparity is not as 

steep as it once was.  There are still reservation communities that require additional attention.  In 

order to resolve community crises, it is best to cultivate allyship across disciplines, whether one 

is a researcher, an IHS doctor, traditional healer, or administrator.  In order to best serve those 

willing to tap IHS services for care, supporting the dedicated men and women of the IHS is 

essential, and their achievements must be celebrated. 

 Infant mortality has been declining overall in the United States (MacDorman, Hoyert and 

Matthews 2013).  In the 1950s, infant and maternal mortality among American Indians were 

nearly triple that of the national average (Bergman, Grossman and Erdrich 1999). Disparity 

remains, with Indians experiencing a national IMR 9.22 per 1000 live births, compared to the US 

overall at 6.75, and 5.63 among Whites (MacDorman and Mathews 2011, International 2010), 
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yet rates have consistently fallen.  For a period in the early 1990s, Indians had a 12% lower 

maternal mortality rate than the national average (Bergman et al. 1999). Shortfalls along racial 

and ethnic lines remain as we have transitioned into the 21
st
 Century, but past successes indicate 

that that IHS can be effective in its efforts to equalize the health status of American Indians. 

 Acknowledging that the IHS’s history was contentious, Bergman, Grossman and Erdrich 

(1999) still take time to celebrate the persistence of the IHS through its many transitions.  The 

organization has been operating on a chronically underfunded budget since its transition to the 

department of health and human services.  Facilities were once so poorly equipped that general 

anesthesia and hemoglobin screenings were not available (Bergman et al. 1999).  The IHS’s 

many leaders since the late 1950s have pushed for increased funding and doctor volumes, and 

eventually were able to stifle the tuberculosis epidemic in addition to improving health overall.  

The IHS of today has emerged from a deficit of trust.  The organization’s new identity warrants 

optimism, but the best results for communities will only be attained as residents experience 

greater levels of therapeutic autonomy.   

 Present concerns for Indian health are varied.  Recurring through the literature are issues 

related to obesity, including hypertension, diabetes, and increasingly perinatal health (Dillon et al. 

2008, Walters et al. 2002, Heart and Debruyn 1998, Gortmaker and Wise 1997, Kramer et al. 

2009a), all issues that are potentially harmful for perinatal health.  Also recurrent are issues 

related to trauma, automobile accidents, and their relationship to substance use (Heart-Jordan 

1995, Whitbeck et al. 2004, Ouimette et al. 2010).  The connection of mental and community 

health with chronic conditions is densely entangled, relationships that go far beyond the scope of 

this project.  Future research must be inclusive of community input in order to understand the 

real connections between health phenomena. 
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Interventions in the Pacific Northwest during the mid-1980s and early 1990s are a 

highlight in contemporary infant mortality resolution.  After an intensive review of death 

certificates in Washington state, Oregon, and Idaho, researchers determined that environmental 

tobacco smoke and sleeping habits posed major risks (CDC 1999).  IHS and non-IHS 

practitioners alike increased their emphasis on supinated (laying on the back) sleeping and 

encouraged all household members to divert environmental tobacco smoke outside of the home 

(CDC 1999).  Success was as a result of joint IHS and nonaffiliated practitioners tailoring health 

messages to specific communities.  Furthermore, lessons learned transcended ethnic boundaries 

and served to contribute to declines in IMRs in mainstream communities.  An updated model can 

be applied to communities of all types in future medical practice interventions. 

The goal for today’s work is to identify what and where possible to what extent do some 

proximal factors influence prenatal care utilization and infant mortality.  There are distinctive 

phenomena inhibiting health maintenance in the Great Plains, and future work ought to be 

tailored specifically to communities.  This project is a call to arms for future research, and it is 

my hope to establish links that may inspire future investigations.  We know that issues of 

maternal and infant health have been successfully addressed before, but Indian communities in 

the Great Plains continue to suffer from inequitable health conditions. 

 

CONCLUSION 

 In assessing the empirical portion of this project, I encourage the reader to bear in mind 

the systemic disadvantages that American Indian women have experienced.  It is a difficult 

history that continues to influence individual’s interaction with allopathic practitioners. The 

current condition of American Indian health is not an accident of history.  It is part of an ongoing 
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campaign of politicized medicine which favors Western ideals on health practice and race.  This 

is not an effort to discredit allopathic medicine.  Rather, this is an attempt to emphasize that 

Western medicine did not develop for everyone on equal terms, and that those inequalities have 

had a distinctive gendered influence on the health outcomes of American Indian women. Those 

inequalities have manifested in the past and continue to manifest as today’s ill health outcomes. 

 To this end, I must also acknowledge my own biases in medical knowledge.  My 

paradigm is Western.  While I have a respect for traditional medical knowledge, I possess 

theoretical, not practical, authority to determine how it ought to be administered to confront 

American Indian women’s health challenges.  I do not wish to perpetuate medical imperialism 

with this work.  Instead I would like to identify shortcomings within the current hegemonic 

paradigms, and support alternatives that may support a group that has been subject to systemic 

medical misconduct. 

I still argue that a unilateral Western medical solution is not a viable option.  That 

opportunity was lost not only through association with traditional knowledge destruction and 

imperialism, but also when it was weaponized against Indian populations.  Complementary and 

traditional medicine have already been integrated in a variety of ways (Kramer et al. 2009b, 

Barnes et al. 2008, Signell 1975), and can be included as part of a new therapeutic regime.  

Arguing in accord with Maria Yellow Horse Brave Heart, embracing the positive aspects of 

one’s culture can serve to heal (Heart-Jordan 1995, Heart and Debruyn 1998, Heart 1999).  

Providing choices and reinforcing medical autonomy for patients may enable better health 

outcomes for a group that seeks medical care in a system with violence as a part of its history, 

and chronic shortcomings as part of its present.  
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Chapter 3 

LITERATURE REVIEW 

MEDICAL GEOGRAPHY IN THE STUDY OF INFANT MORTALITY 

Just as any event of economic, political, or social importance takes place in an explicit 

location or region, so do events of medical and health-related significance.  Medical or health 

geographies, at the most basic level, attempt to document the spatial occurrences of health 

interventions, afflictions, and mortality (Cummins et al. 2007, Gesler 2004, Smyth 2008).  

Furthermore, medical geography seeks to deconstruct the place characteristics that contribute to 

health outcomes (Cummins et al. 2007, Gesler 2004).  In the same way that an economic 

geographer can investigate, for example, the regional demographic and educational 

characteristics that contribute to an economic climate, so too can medical geographers draw from 

the same information an understanding of local characteristics that contribute to the health and 

well-being of neighborhoods and regions.  

Gesler (2004) defines six research paradigms  from which investigations can take place: 

Disease Ecology, Health Services, Spatial Analysis, Women’s Health, Mental Health, and the 

Developing World.  The four most applicable paradigms for this research project are women’s 

health, disease ecology, spatial analysis and health services analysis (Gesler 2004), though all six 

perspectives can still provide valuable insights into the discussion of maternal and infant health.   

Disease ecology seeks to understand how “population, physical environments, and human 

behavior” interact and influence the occurrence of disease or affliction (Gesler 2004, 492).  

Much research focus has been dedicated to environmental pollution and the agricultural viability 

of the environment as major influences on health, nutrition, and affliction (Gesler 2004, 
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Cummins et al. 2007).  Of equal importance are the social and cultural surroundings, the less 

concrete but equally influential environmental characteristics that populations perpetuate, for 

better or worse (Cummins et al. 2007, Wang and Luo 2005).  Treating repeated population 

behaviors as environmental characteristics can allow for a more comprehensive understanding of 

how groups of people and individuals are subjected to and perpetuate collective health attitudes 

(Osypuk and Acevedo-Garcia 2010). 

Health services analysis seeks to understand the health provisions and capabilities within 

a region, as well as health care consumers’ ability to navigate and utilize health services (Gesler 

2004).  Typically, this perspective focuses on two issues: mobility and access.  Mobility 

discusses the consumers’ capability to reach services through private and public transportation, 

their knowledge of seeking and demanding satisfactory health care, and their financial ability to 

reach their health care goals (Osypuk and Acevedo-Garcia 2010, Fielder 1981).  Access 

discusses the variety of services available in a region, the social atmosphere of health care 

services that welcome patients from a variety of backgrounds and cultures, and the financial 

supports that enable health care consumers from a variety of economic circumstances to utilize 

care (Fielder 1981, Osypuk and Acevedo-Garcia 2010, Smyth 2008). 

The discussion of women’s health is distinct in its focus on public health issues that most 

directly affect the lives of women and children (Gesler 2004), especially pregnancy and violence 

(WHO 2006).  Feminist geographers and sociologists have been the greatest contributors to the 

discussion of women’s health as a global issue, and often their discussions include the 

intersection of poverty, race, sex, and gender as contributing factors to health inequities (Gesler 

2004, WHO 2006, Shaw 2006).  Outstanding are two concepts: that household members 

(especially women and children) may not have equal access to material and monetary goods, and 
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that women’s interaction with the biophysical environment differs from that of men, and ought to 

be interpreted from the standpoint of experiences within women’s own life spaces (Gesler 2004, 

Blocker and Eckberg 1989, WHO 2006).   

I will be investigating the issue of infant mortality as an event with three tiers of 

influence.  First is the environment: the place in which the mother resides and works, and the 

economic, social, and infrastructural networks that define the researched place.  Second is the 

mother herself: her health condition and habits can be greatly affected by infrastructural, 

economic and social structures within her environment, for better or worse.  Third is the infant: 

the infant’s birth outcome is entirely dependent on the wellbeing of the mother, and is also the 

individual that is most directly affected by the outcome of mortality (by no means 

underestimating the potential extent of trauma to the mother and family).  The literature review 

has been laid out in reverse order, first discussing the pathology of infant mortality, moving on to 

causal relations with maternal health, and ending with the neighborhood characteristics that may 

influence the presence of undesirable health conditions and/or behaviors for the mothers in 

residence.  This sequence totals in a “chain” of health manifestations, with the environment and 

the infant being connected via the mother. 

CALCULATING INFANT MORTALITY 

 Much controversy surrounds the calculation of infant mortality, especially neonatal 

mortality, at the international level.  At the time of Joy E. Lawn et al’s 2005 and 2008 

publications, neonatal fatalities accounted for four-million deaths, or about 40% of all deaths 

taking place under the age of five (Lawn et al. 2005, Lawn et al. 2008).  Lawn et al (2005) 

focused specifically on underreporting in developing nations, highlighting that only about 50% 
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of newborns are weighted within the first year.  Lawn et al (2008) extended criticisms to 

industrialized scenarios, in which defining causes of death and classifying infant mortality events 

has not been standardized, which has resulted in the inaccurate ranking of some industrialized 

nations over others (Lawn et al. 2008, Joseph et al. 2012).  Failure to operate by the same 

standards may undermine efforts towards understanding contributing factors shared across 

nations.  Furthermore, a lack of recording in some scenarios limits a community and 

practitioner’s ability to seek the source of the problem at all. 

 In the introductory section, we encountered definitional challenges related to gestation, 

specifically miscarriage and stillbirth.  The temporal challenge manifests in more ways than 

agreed-upon definitions when one considers that gestational age is known in fewer than half of 

all births globally (Lawn et al. 2005).  The tabulation challenge is understandable in developing 

scenarios given the lack of available medical care (Lawn et al. 2005, Oestergaard et al. 2011, 

Bhutta et al. 2010), yet in spite of recommendations for standardization from nearly five decades 

ago (Yerushalmy 1967), industrialized nations still utilize differing methods and classifications 

to tally national infant mortality, miscarriage, and stillbirth events (Joseph et al. 2012, Howell 

and Blonde 1994, Lee et al. 1980). 

 Joseph et al (2012) and Howell and Blone (1994) focused on comparisons within 

industrialized contexts.  Joseph et al (2012) classified two tallying methods, “definitional” and 

“pragmatic”.  “Definitional” tallying methods calculate infant mortality based on a literal 

interpretation of a particular health standard, commonly that of the WHO, which designates a 

live birth as “any product of conception that shows signs of life at birth, with no consideration 

for birtweight or gestational age criteria” (Joseph et al 2012, 3).  “Pragmatic” tallying methods 

may employ some variation on gestational, birtweight, or duration of survival criteria (Joseph et 
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al. 2012).  The United States, Canada, England, and Wales use definitional methods, while 

France, the Netherlands, and the  Czech Republic use pragmatic approaches (Joseph et al. 2012). 

 Both Joseph et al (2012) and Howell and Blone (1994) argue that the United States’ 

reliance on definitional tallying means that criteria for live births are very broad, and an 

increased number of births showing signs of life but with little chance of actually surviving are 

counted as live births.  In contrast, a definitional country may not classify a fatality event as 

infant mortality unless the birthed individual is at least 22 weeks through gestation and a 

minimum of 500g, for example.  At the time of Howell and Blonde (1994), infant mortality rates 

for babies born under 500g was over 400 per 1000 live births.  Joseph et al (2012) found that 

when all births under 1000g were removed from global measures, the United States jumped 

ahead from 31
st
 to 22

nd
 place among Organisation for Economic Co-operation and Development 

(OECD) countries. 

The difference in tallying standards is significant when attempting to address the US’s 

infant mortality rates.  As we will discuss later, the United States has an elevated rate of low 

birthweight events (Lee et al. 1980, Paneth 1995). Therefore, with the US’s broad definition of 

“live birth” and elevated rates of low birthweight, tabulations of infant mortality are in some 

cases elevated in comparison to other equally developed nations (Joseph et al. 2012, Howell and 

Blonde 1994).  To be clear, the US’s infant mortality rate and high rate of low birthweight events 

is still problematic, especially when one considers that such occurrences are more pronounced 

among impoverished groups and people of color (Johnson, Oakes and Anderton 2008, 

MacDorman and Matthews 2008, Sarche and Spicer 2008).  The US has been successful in 

documenting the problem, but equal effort ought to be invested in seeking resolution as to the 

conditions that predispose low and very low birthweight occurrences.  Following Yarushalmy’s 
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(1967) advisement, low birthweight and short gestation ought not to be treated as homogeneous 

occurrences.  The US’s strict standards for recording infant and fetal deaths can be an asset in 

investigating causes of death in all communities. 

While the definitional approach that the US utilizes is effective in its inclusiveness, 

Yarushalmy (1967) argued that designated criteria for infant mortality related to birthweight, 

gestational age, and possibly survival time outside of the womb, would enable more accurate 

measures of infant mortality. The WHO is to a small extent of accord with Yerushalmy (1967) in 

the establishment of some standards for international measurement.  While the WHO continues 

to utilize its broad definition of “live birth”, it also recommends that infant fatalities under 1000g 

should be excluded from international comparisons (Joseph et al. 2012).  Perhaps the US’s global 

standing would benefit from adjusting its tabulations before releasing its rates to the WHO.  

However, considering that the US spends more on health care than nearly every other country in 

the world (Quadagno 2005), birth outcomes should be better than they currently are 

Progressing through the literature review, the US’s global standing in infant mortality is 

worth contemplating.  However, of most importance is the contrast between economic and 

demographic groups within the country.  At the very least, the US’s strict rules have provided a 

detailed tabulation of infant mortality outcomes, which can be an asset for current and future 

investigations on the topic.  Especially as disparity among ethnic and racial minority groups 

becomes the focus, connections between poor health outcomes, unequal economic conditions, 

and inequitable historical positions can provide clues as to where to begin tailoring solutions for 

unique community challenges. 
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STATE AND REGIONAL NATALITY AND INFANT MORTALITY, MATERNAL AGE, 

AND NOTABLE OUTCOMES 

The state of South Dakota (SD) experienced a total of 11,795 live births in 2010, with a 

crude birth rate of 14.5 per 1000 (SDDOH 2011b).  South Dakota’s crude birth rate is somewhat 

higher than that of the United States, which was estimated at approximately 13.0 per 1000 

(SDDOH 2011b).  15.6% of births were among American Indians, 78.5% of births were among 

Whites, and 2.8% were among mothers of “two or more races” (SDDOH 2011b).   

The South Dakota Department of Health (SDDOH) 2010 Vital Statistics Report: Infant 

Mortality indicated positive infant health outcomes overall.  There has been a steady decline in 

infant mortality.  For the 1991-1995 period, SD had an IMR of 9.44, for the 2001-2005 period, 

7.20, and for 2006-2010, 7.07 (SDDOH 2011a).  For the period of 2006-2010 and all previous 

years, there is a marked stratification between racial groups: 5.77 among Whites, 11.73 among 

American Indians, and 17.77 among people of “two or more races” (SDDOH 2011a).  Babies of 

two or more races experienced drastic shifts in infant mortality.  In 2010, they experienced a rate 

of 24.54, yet in 2009 the rate was 5.87 (SDDOH 2011a).  Moving forward, one must 

acknowledge that the number of children born of mixed-races/two or more races account for a 

very small percentage of deaths overall: 2010 featured 8 fatalities among babies of mixed race, 

whereas 2009 experienced 2 (SDDOH 2011a). 

In the 2006-2010 period, neonatal mortality among whites was 3.70, 5.35 among 

American Indians, and 11.85 among mixed-race infants (SDDOH 2011a).  Postneonatal 

mortality for the same period among whites was 1.98, 6.38 among American Indians, and 5.92 

among mixed-race infants (SDDOH 2011a).  The elevated postneonatal mortality rates among 
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American Indians is consistent with findings from Rogers (1989), which will be discussed in the 

near future. I posit that this is indicative of the dangers of pre-existing conditions.  Several 

authors who will also be discussed in future sections offer the same claim (Bental et al. 2011, 

Eidim et al. 2011, Lapolla et al. 2008, Melamed and Hod 2009). 
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Several publications indicate high rates of fertility overall, especially in the Aberdeen 

region.  Fertility rates in counties containing reservation lands in South Dakota tend to be high.  

Shannon County (Pine Ridge), for example, had a fertility rate of 132.5 live births for every 1000 

women aged 15-44 in 2008 (Brooks, McCurry and Hess 2008).  Shannon County also has an 

American Indian population of just over 91%.  The same year, Todd County (Rosebud) had a 

fertility rate of 133.6, with an American Indian population of just over 83% (Brooks et al. 2008).  

Fig 6: Infant Mortality per 1000 Live Births: High Rates of Infant Mortality correspond with RMC Status 

 

Source: Kightlinger (2011) Infant Mortality in South Dakota 
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In contrast, Tripp County, which neighbors Todd to the east, had a fertility rate of 62.7 per 1000 

and a population that was 87.2% White (Brooks et al. 2008).  There appears to be a 

correspondence between ethnic makeup and fertility rates within the counties of southern South 

Dakota.  

Wingo et al (2012) conducted a geographically aggregated assessment of teenage fertility 

rates among the IHS service regions.  The age range was limited to 15-19.  The Aberdeen IHS 

region had the distinction of the highest teen pregnancy rate among all IHS regions as of 2007.  

Aberdeen, with a rate of 123.34 per 1000, was ahead of neighboring Billings (Montana and 

Wyoming), which had a rate of 105.71 per 1000 live births (Wingo et al. 2012).  Both regions 

also had the highest birthrates regardless of age group (Wingo et al. 2012).  Unfortunately, 

Wingo et al (2012) did not present data aggregated at the county or census tract level, therefore it 

will be difficult to determine which individual neighborhoods or districts have the highest 

fertility rates. 

Two numbers are worth comparing in the discussion of birth rates.  As mentioned in 

Wingo et al (2012), the Aberdeen region had a teen pregnancy rate of 123.34 in 2007.  Brooks et 

al (2007) noted that in Shannon County (located within the Aberdeen region) had a birth rate of 

132.5.  Though a direct measure at the county level for the same year is not currently available, 

the rate of teen births in the Aberdeen region overall compared to Shannon County cannot be 

ignored.  With such a high rate of teen birth overall, is it possible that the majority of Shannon 

County’s births are taking place to young women aged 15-19?  Returning to Brooks et al (2007), 

the population diagram (p. 228) depicts a large base with a narrowing top, a pyramidal shape that 

indicates a very large, young population.  The median age is 20.6, which was the youngest in the 

state of South Dakota at the time of the publication (Brooks et al. 2008).  Given the pyramidal 
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population structure, it is plausible that a majority of births are taking place in the 15-19 age 

group simply because there are so many people within that age group residing within the 

community. 

National statistics indicate that maternal age at birth differs between the CDC’s racially 

designated groups.  In 2009, births to American Indian women between the ages of 15-19 totaled 

8,316, compared to 36,261 births between the ages of 20-34 (Martin et al. 2011).  Among 

whites,159,526 aged 15-19 compared to 1,712,916 aged 20-34 (Martin et al. 2011).  Overall, 

409,840 compared to 3,128,259 (Martin et al. 2011).  At the national level, births among 

American Indian women in the teenage cohort (age 15-19) constitute a higher proportion of 

births in comparison to adult women of primary fertility years (age 20-34).  Directly comparing 

the two age groups and aggregating by race, American Indian women have an index of 22.9, 

White women have an index of 9.3, and the overall index is 13.1. Future efforts must be tailored 

to fit the specific contexts that predispose some racial or ethnic groups over others for teenage 

pregnancy. 

The South Dakota Department of Health reported similar findings.  In 2009, 48.9% of all 

births among American Indian women were to teenagers (SDDOH 2011b).  The same year, 

11.1% of all births were among White teenage women (SDDOH 2011b).  A recurring theme in 

obstetrics literature is that low maternal age predisposes higher rates of infant mortality (Kramer 

et al. 2000, Olausson, Cnattingius and Haglund 1999, Friede et al. 1987, Castor et al. 2006) and 

decreased service utilization (Castor et al. 2006, Aday and Andersen 1974, Johnson et al. 2008, 

VanderWeele, Lantos and Lauderdale 2012, Kristensen et al. 2005).  I suspect that age will be a 

recurring factor as the investigation of American Indian maternal health continues.  Further 
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discussion on the clinical importance of maternal age will be taking place in an upcoming section 

of the literature review. 

DISPARITY AND THE INTERPLAY OF BIRTHWEIGHT AND GESTATIONAL AGE 

A well-documented phenomenon is the consistent gap in health outcomes for many 

minority groups in the United States (Sarche and Spicer 2008).  Across almost all health 

outcomes, ethnic minority groups that have a long history of social and political oppression 

and/or isolation currently experience the greatest affliction in terms of poor health outcomes and 

economic shortcomings (Sarche and Spicer 2008).  Of particular concern for this portion is the 

relationship between gestational age, birthweight, and their combined influence on infant 

mortality.  Repeated throughout the literature collection is the fact that the ethnic groups that 

experience high incidences of low and very low birthweight and preterm births also experience 

higher rates of infant mortality.  To clarify, a newborn is of low birthweight if the child weighs 

less than 5 lbs 8 oz or 2,500 grams (Paneth 1995, Dillon et al. 2008).  A newborn of 3 lbs 4 oz 

(1500g) or less classifies as very low birthweight (Dillon et al. 2008, Barria-Pailaquilen et al. 

2011).  Children of low and very birthweight are significantly less likely to survive to age one, 

and are especially frail at the neonatal phase (0-27 days of age) (Rogers 1989, MacDorman and 

Mathews 2011, Barria-Pailaquilen et al. 2011, Paneth 1995). 

Low birthweight poses a major threat in terms of its contributions to infant mortality 

(Paneth 1995, Rogers 1989). Lee et al (1980) are of accord, arguing that the rate of very low 

birthweight is a “principle indicator” of neonatal mortality in industrialized communities.  

Preterm delivery, or delivery taking place before 37 weeks of gestation, is an antecedent to low 

birthweight (Paneth 1995). The United States has  higher rates of low birthweight outcomes 
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compared to most of Western Europe, which contributes to the US’s relatively higher IMR 

(Paneth 1995).  The Barria-Pailaquien, et al’s (2011) study supports Rogers’s (1989) and 

Paneth’s (1995) findings.  In 2005, the global IMR  for babies born  at a low birthweight and/or 

at a gestational age of less than 32 weeks experienced IMRs of 145.2/1000 live births compared 

to roughly 42/1000 live births among all infant fatalities (Barria-Pailaquilen et al. 2011).  Rogers 

(1989) had similar findings related to birthweight within his targeted New Mexico community, 

with an IMR of 306.0/1000 among babies of very low birthweight and 28.8/1000 among babies 

of low birthweight, compared to 4.8/1000 among babies of average birthweight. 

MacDorman and Matthews (2011) compared mortality rates by gestational age at the 

national level.  Among American Indians, those born at 39-41 weeks or later have an infant 

mortality rate of 3.79 per 1000 live births, compared to 6.14/1000 at 37-38 weeks, and up to 

156.99/1000 at less than 32 weeks (MacDorman and Mathews 2011). Paneth’s (1995) analysis 

found similar results: “ In New York City between 1976 and 1978, 73.7% of neonatal deaths in 

White infants and 83.4% of those in Black infants occurred in babies who either weighed less 

than 2,500 grams or were born prior to 37 weeks of gestation” (Paneth 1995, 20).  Both of these 

analyses demonstrate a positive relationship between lower gestational age and infant mortality. 

With a better understanding of the relationship between birthweight and mortality risks, it 

will now be necessary to discuss the rates of preterm birth.  Ethnic minorities experience a high 

percentage of total birth events as preterm births. Comparing national preterm birth rate statistics 

with non-Hispanic Whites (11.5%) and the total national average (12.7%): among Blacks, 

18.3%; Puerto Ricans, 14.5%; American Indians, 13.9%; and Cubans, 13.4% (MacDorman and 

Mathews 2011).  Therefore, for American Indians, 13.9% of all births taking place nationally are 

yielding babies that are of increased risk of infant mortality. 
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Rogers (1989) documented a distinct nuance in the comparison between neonatal and 

postneonatal (28+ days of age) mortality among American Indians.  Latino and White babies of 

very low birthweight are 700 times more likely to die from perinatal conditions than average 

birthweight babies   American Indian low birthweight babies are only 200 times more likely to 

die from perinatal conditions than their average weight counterparts (Rogers 1989).  The 

phenomenon was attributed to higher rates of perinatal deaths in American Indian babies of 

average weight (Rogers 1989).  In other words, the smaller gap between very low birthweight 

deaths and average birthweight deaths is indicative of significant shortfalls in infant survival 

among American Indian babies of average weight. The phenomenon of high death rates among 

fully gestational and average birthweight babies is unique to American Indians due to higher 

rates of Sudden Infant Death Syndrome (SIDS) and accidental death, an affliction that will be 

addressed in the following section. 

SDDOH (2011a) documented findings similar to that of Paneth (1995), Rogers (1989), 

MacDorman and Matthews (2011), and Barria-Pailaquien, et al (2011).  The majority of births 

took place at the 3,000-3,499g range (average), with an IMR of 3.20.  Babies born in the 3,500-

3,999g range (about average) had an IMR of 2.05, whereas babies born at 2,000-2,499 (low 

birthweight) experienced an IMR of 14.68.  The range of 1,000-1,499 (very low birthweight) 

jumped to an IMR of 56.66.  Preterm birth (birth between 28 and 37 weeks of gestation), as well 

as “extreme immaturity” (less than 28 weeks of gestation) were also noted as top “conditions in 

the perinatal period” that contributed to infant mortality (SDDOH 2011a, 39). 
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SUDDEN INFANT DEATH SYNDROME AND ACCIDENTAL DEATH 

One of the distinguishing characteristics of American Indian infant mortality is the high 

prevalence of SIDS and accidental death (Baldwin et al. 2009, MacDorman and Mathews 2011, 

Rogers 1989).  SIDS rates were 2.4 times greater and unintentional injury rates 2.3 times greater 

than that of Whites in comparison (MacDorman and Mathews 2011).  Infant mortality rates due 

to these causes were higher for American Indians than for any other ethnic group (MacDorman 

and Mathews 2011).  As mentioned at the end of the previous section, the death rates of average 

birthweight American Indians in Rogers’s (1989) New Mexico study were so high that the rates 

of low birthweight babies did not outpace the rates of average birthweight babies by a “healthy” 

margin compared to that of Latinos and Whites.  It will be necessary to decipher the types of 

traumatic incidents that bring about such high levels of accidental death.  It will also be 

necessary to investigate the environmental factors that may contribute to high rates of SIDS.  I 

suspect that substandard housing may have an influence on infectious disease occurrences, 

especially regarding influenza and pneumonia. 

Goutas et al  (2011) and Walters et al (2002) have similar arguments about contributing 

factors to infant mortality.  Highly correlating and potentially causal factors of SIDS include the 

age of the mother (under 20), young mothers with multiple children, and social (economic and 

educational) deprivation (Goutas et al. 2011, Rogers 1989).  Goutas et al (2011) continued, 

saying that “accidental deaths... related to motor vehicle crashes, fires, or other reasons are also 

quite frequent... in rates ranging between different regions around the world” (9).  51-62% of 

those surveyed revealed that they had experienced at least one traumatic event, such as an 

overdose, violent crime victimization, or car accident (Walters et al. 2002).   
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Traumatic death and injury involving automobile accidents and alcohol tend to be very 

high young American Indians (Walters et al. 2002, Pollack et al. 2012, Rhoades et al. 1988).  

Rhoades et al (1988) note that alcohol-related deaths occur at over four times the age-adjusted 

rate for the US overall.  Pollack et al (2012) reached a similar conclusion including the South 

Dakota research area, though between 1987 and 2012 rates of motorvehicle injuries and fatalities 

had improved overall. South Dakota, Wyoming, Montana, North Dakota, and Arizona 

motorvehicle death rates are twice that of the American Indian/Alaska Native population 

nationally and four times the rate of the general US population (Pollack et al. 2012).  Alcohol 

consumption prior to driving and failure to utilize seatbelts are also cited as contributing factors 

for higher rates of accidental death in motorvehicle accidents (Pollack et al. 2012, Rhoades et al. 

1988).  Walters et al (2002) found that about three quarters of motorvehicle accidents among 

American Indian youths (aged 15-24) were alcohol-related.  Furthermore, among the top causes 

of death American Indians are alcohol-related: injuries (18%) and homicide (3%) (Walters et al. 

2002).  Pollack et al (2012) did find a gendered pattern in alcohol-related motorvehicle fatalities, 

citing that 74% of those deceased nationally were male. 

The above paragraph contains a great deal of circumstantial evidence that may point to 

alcohol and traumatic accidents as contributing factors to infant mortality.  The Walters et al 

(2002) assessment on causes of death did not indicate a complete age aggregation; therefore, it is 

possible that high rates of alcohol-related deaths may be contributing factors to accidental death 

and/or SIDS.  An aggregation by age would indicate whether young mothers and fathers (aged 

15-24 compared to 25-34 for example) were more likely to be involved in alcohol-related 

motorvehicle accidents. I can make no certain claims at this time, but I will pose questions to this 

information.  What proportion of motorvehicle fatalities do infants comprise?  Are young 
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mothers – implicated by Goutas et al (2011) – with their children during car accidents? Are 

intoxicated parents unintentionally harming their children during states of intoxication? 

Another trend in the Walters et al (2002) study was high rates of child maltreatment.  At 

19.8/1000 American Indian children experiencing abuse and/or neglect, rates are indicated at 

nearly double that of White children (10.6/1000) (Walters et al. 2002).  Child homicide rates 

were not given in the Walters et al (2002) study.  But as mentioned before, 3% of American 

Indians will die due to homicide (Walters et al. 2002).  I ask: what proportion of the 3% are 

infant victims? 

THE INFLUENCE OF MATERNAL HEALTH: MATERNAL HEALTH, MATERNAL AGE, 

AND THE IMPORTANCE OF PRENATAL CARE UTILIZATIONT 

Maternal Well-Being 

Difficulties related to pre-existing health conditions and health habits have a major 

influence in the outcome of a birth (Dunne 1999).  Pre-existing conditions as well as health-

hindering habits can result in congenital malformation, and can also contribute to higher rates of 

neonatal and postneonatal fatality (Bental et al. 2011, Eidim et al. 2011, Lapolla et al. 2008, 

Melamed and Hod 2009).  A prevalent pre-existing condition among American Indians 

nationwide is diabetes (Lapolla et al. 2008), an affliction that is well-documented as a 

contributing factor to perinatal difficulties (Eidim et al. 2011, Thompson et al. 2008).  

Additionally, American Indian women nationally engage in higher rates of smoking and alcohol 

consumption (Gortmaker and Wise 1997, Hanson 2012); 13% of deaths among American Indian 

women nationally can be attributed to alcohol-related causes (Walters et al. 2002).  The issue of 

congenital malformations was mentioned in Sarche and Spicer’s 2008 article.  Specifically, they 
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mentioned that incidences of Fetal Alcohol Spectrum Disorder (formerly Fetal Alcohol 

Syndrome) is higher among American Indians than any other ethnic group (Sarche and Spicer 

2008).  Rogers (1989) argued in accord, indicating that American Indian children are the most 

likely to die from congenital birth defects, which may be due to high rates of diabetes and 

alcoholism. Walters et al (2002) and Hansen (2012) had similar findings, citing that alcohol use 

during pregnancy is triple that of the national average.  Gortmaker and Wise (1997) also 

implicate alcoholism as a contributing factor to infant mortality.  Hansen (2012) also noted that 

the mothers of children who died from SIDS were more likely to have consumed alcohol during 

pregnancy.  There is an overwhelming consensus that the issue of alcohol consumption among 

women needs to be addressed.  Further investigation will be necessary to discover the suspected 

influences of alcohol consumption during pregnancy and postneonatal mortality via SIDS. 

It is common medical knowledge that tobacco consumption can result in low birthweight 

(Kleinman et al. 1988).  But many do not know that tobacco consumption is also contributes to 

excess fetal and infant mortality (Davis, Helgerson and Waller 1992).  Smoking rates among 

American Indian women during pregnancy is 1.5 times higher than the national average (Walters 

et al. 2002).  Similar results were found in Davis et al (1992), which implicated 39.8% of 

American Indian mothers as smokers during pregnancy (Davis et al. 1992).  Of equal importance 

is that environmental tobacco smoke, or second-hand smoke, has been indicated as highly 

correlated to SIDS (Gortmaker and Wise 1997).  Smoking rates among American Indians, 

regardless of region and sex, are very high (Hodge and Nandy 2011b, Hodge and Nandy 2011a).  

It is possible, then, that infants residing in homes where any family member smokes indoors may 

be at increased risk of SIDS? 
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Kleinman et al’s (1988) detailed assessment of smoking during pregnancy did offer a few 

clues, as well as advisements in interpreting data.  They noted that, since rates of smoking tend to 

be higher in lower socioeconomic groups, it may be difficult to discern whether the act of 

smoking is the most important factor to infant mortality, or if simultaneously occurring 

socioeconomic challenges predispose negative birth outcomes (Kleinman et al. 1988).  Women 

who smoked were found to have higher rates of fetal, neonatal, and infant mortality, with rates 

increasing as tobacco consumption increased (Kleinman et al. 1988).  Since this was a retroactive 

study with inconsistent data on other health conditions and behaviors, Kleinman et al (1988) 

could not determine whether those who smoked during pregnancy were more likely to engage in 

other health-hindering behaviors, such as alcohol consumption or late prenatal care utilization.  

Furthermore, they were unable to determine the influence of pregnancy complications during 

previous births.  These are considerations to be taken as my own project unfolds. 

Of equal importance to health behaviors among mothers and the people in her 

surroundings is her general condition of health.  As mentioned before, diabetes can cause 

perinatal complications, for the mother and for her baby, and is strongly associated with perinatal 

mortality (Melamed and Hod 2009).  Obesity, an antecedent to Types I and II diabetes, are 

prevalent problems among American Indians communities nationwide (Ramaraj and Alpert 2008, 

Thompson et al. 2008).  Women afflicted with diabetes during pregnancy do suffer higher rates 

of perinatal complications (Bental et al. 2011, Lapolla et al. 2008), and women of American 

Indian descent are at increased risk due to higher rates of diabetes and obesity in comparison to 

their White American counterparts (Thompson et al. 2008). 

Dunne (1999) mentioned that “macrosomia (birthweight >4kg) continues to be a problem” 

with an occurrence of 25% compared to non-diabetic mothers (179). Macrosomia can be 
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understood as fetal and neonatal obesity. Furthermore, congenital malformations occur at a rate 

of 6%-9% in Diabetic mothers, which is three to four times that of the general population (Dunne 

1999).  Rogers (1989) engaged the same issue during his discussion of high rates of congenital 

malformations, as well.  Melamed and Hod (2009) argued concordantly, saying that rates of 

congenital anomalies account for up to 50% of perinatal deaths among diabetic mothers 

(Melamed and Hod 2009).   

Congenital anomalies were also implicated in 33% of postneonatal mortality events 

among diabetic women (Melamed and Hod 2009).  Rogers (1989) and Macdorman and 

Matthews (2011) mentioned that American Indian/Alaska Native infants experience rates of 

postneonatal mortality that are much higher than those of all other ethnic groups.  The 

information from Melamed and Hod (2009) offers a quantitative clue to explain how threatening 

to gestational development diabetes can be, even into the postneonatal stage. 

Maternal Age 

Maternal age has a major influence on pregnancy and birth outcomes.  Biological 

immaturity due to age predisposes low birthweight and premature birth (Friede et al. 1987, 

Fraser, Brockert and Ward 1995).  Younger people, especially mothers, tend to have a decreased 

level of social power due to economic difficulties and lower educational attainment, all of which 

inhibit their ability to access health care services (Castor et al. 2006, Schecter et al. 2011, Farmer 

2008, Olausson et al. 1999). The disempowered status of young mothers predisposes poor 

obstetric health outcomes.  As discussed in the previous section, teenagers make up a larger 

proportion of new mothers among American Indians at the national and state level in comparison 



A. Masilela 74 

 

 
 

to White mothers and the overall population.  It will be necessary to explore the discussion of the 

many ways that maternal age influences health outcomes. 

Olausson et al (1999) and Friede et al (1999) carried out age-aggregated assessments of 

infant mortality.  The first study compared rates of neonatal and postneonatal mortality among 

mothers aged 13-24 in Sweden (Olausson et al. 1999).  Infant mortality rates were found to be 

highest among mothers aged 13-15, especially neonatal deaths (Olausson et al. 1999).  Rates of 

fetal death, neonatal, and postneonatal mortality all decreased with age.  Mothers aged 16-17 

were 70% more likely to have experienced postneonatal mortality compared to the 20-24 age 

group (Olausson et al. 1999).   

The results were similar in the United States, where Friede et al (1987) found increasing 

rates of neonatal and postneonatal mortality as ages decreased.  Babies born to teen mothers were 

1.5 to 3.5 times at risk of mortality compared to babies born to mothers aged 25-29.  Their 

finding was reflected across all racial groups (Friede et al. 1987).  They also found that younger 

mothers were more likely to have birthweight and very low birthweight babies (Friede et al. 

1987).  Olausson et al (1999) argued in accord, specifically discussing biological immaturity and 

socioeconomic disadvantage as predisposing factors.  Rogers (1989) and Goutas et al (2011) also 

agreed in their assessment that socioeconomic factors predispose inadequate prenatal care 

utilization, financial instability, and subsequently maternal and infant health outcomes.  A 

distinct finding in Friede et al 1987 was the elimination of infant mortality risk among White 

teenage women in higher socioeconomic groups.   They posit that, in some cases, socioeconomic 

factors may have a greater influence on perinatal mortality than biology alone (Friede et al. 

1987). 
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Castor et al (2006)  had similar findings in their national health assessment for American 

Indians served in Urban Indian Health Service (UIHS) regions.   The authors found disparities 

among teenage mothers, mothers who received inadequate prenatal care, mothers consumed 

alcohol and tobacco, and mothers who were unmarried (Castor et al. 2006).  They also found that 

alcohol consumption among UIHS mothers was higher than that of all other demographic groups 

around the country; the nationwide rates of alcohol consumption during pregnancy among 

American Indian and Alaska Native women were triple that of all other mothers (Castor et al. 

2006, Rogers 1989, Gortmaker and Wise 1997).  Relating back to the previous paragraph, Castor 

et al’s (2006) assessment of poor health outcomes among young and unmarried women may be 

worth investigating further as I collect more detailed fertility information.  Subsequent sections 

of the literature review will include discussions related to the importance of maternal age as 

topics invite further scrutiny. 

Returning focus to the women of South Dakota, the SDDOH stratified teenage birth rates 

(aged 15-17) by racial group.  In 2010, White women experienced a birth rate of 10.1 per 1000, 

50.7 among American Indians, and 23.6 among two or more races (SDDOH 2011b).  With such 

high birth rates among American Indian women aged 15-17, I posit that a disproportional 

number of American Indian adolescents may be experiencing the socioeconomic and possibly 

biological challenges associated with a young maternal age. 

Another important distinction is in the racial differences in babies born out of wedlock, 

which I suspect may at least in part be related to maternal age.  In 2010, 27.8% of White babies 

were born out of wedlock, compared to 82.9% among American Indians and 62.9% among 

mixed-race infants (SDDOH 2011b).  Tying back to the Olausson et al (1999), Rogers (1989), 

and Goutas et al (2011) discussions of socioeconomic instability, is it possible that 
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socioeconomic instability due to single parenthood may be having a negative influence on 

prenatal care utilization and/or birth outcomes? 

My question must be fielded with several critiques.  First, the lack of a legal partnership 

does not guarantee that there is no supportive (male) intimate partner in every birth event.  The 

SDDOH (2011b) assessment has undoubtedly overlooked the possibility of partners sharing the 

same residence but who are not legally bound—regardless of racial or ethnic makeup.  Second, 

ideals of marriage partnership differ culturally, especially in communities as distinctive as Indian 

reservations (Bird 2011, Sandefur and Liebler 1997).  To assess marriage rates of American 

Indians based on hegemonic ideals of marriage partnership would be imperialistic and 

supremacist.  The omission of unwed intimate male partners is sexist (regardless of race) in that 

it assumes paternal responsibility will only take place if the father is legally bound.  On those 

grounds, I will avoid including marital status as a quantitative determinant for my research 

methods.  Further discussion of marital status will either be conceptual, or will be pulled from 

research sources directly addressing those issues. 

On the Importance of Prenatal Care Utilization 

Hanson (2012) conducted a qualitative analysis discussing prenatal health care concerns 

among a Northern Plains tribe.  She justified her research by arguing that insufficient prenatal 

care predisposes negative health outcomes for the mother and the child (Hanson 2012).  Similar 

arguments have been documented in other publications (Baldwin et al. 2002, Baldwin et al. 2009, 

Johnson, Call and Blewett 2010, Melamed and Hod 2009, Jensen and Royeen 2002, Eidim et al. 

2011, Bental et al. 2011, Iyasu et al. 2002).  But Hanson (2012) went further to discuss the many 
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issues that prenatal care can confront beyond the management of complications related only to 

pregnancy and diabetes. 

Hanson (2012) argued that, first and foremost, early prenatal care appointments give 

health care providers the opportunity to identify health conditions as quickly as possible.  Early 

detection is especially important in situations of substance use and high blood pressure, two 

issues that can be resolved with proper behavioral interventions and regular monitoring (Hanson 

2012).  Substance use is especially dangerous during pregnancy as it predisposes preterm 

delivery, complications related to fetal alcohol spectrum disorders, low birthweight, and infant 

mortality (Hanson 2012, Baldwin et al. 2002).  Furthermore, women who receive early and 

adequate prenatal care are half as likely to deliver a low birthweight infant compared to those 

who receive no prenatal care (Hanson 2012).  Mothers who receive late or no prenatal care are 

more likely to disregard physician advisement on nutrition and exercise, and are more likely to 

consume substances through the pregnancy (Hanson 2012). 

SDDOH (2011a) demonstrated a striking contrast of infant mortality rates based on the 

time of initiation of prenatal care.  Women of all races who began prenatal care in the first 

trimester experienced IMRs of 5.77 (neonatal 3.32 and postneonatal 2.44, offset with unlisted 

significant figures).  Women who began in the second trimester experienced IMRs of 7.60 (4.60 

neonatal, 3.00 postneonatal.  Third trimester, 8.97 (4.81 neonatal, 4.17 postneonatal).  Among 

those who received no prenatal care at all, 46.36 (35.32 neonatal, 11.04 postneonatal). 

SDDOH (2011a) found major disparities in prenatal care utilization between American 

Indian and White women.  In 2010, 48.2% of American Indian women who gave birth initiated 

prenatal care in the first trimester, compared to 76.4% of White women.  36.4% of AI women 
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initiated prenatal care in the second trimester, compared to 23.2% of Whites, and 12.7% of AI 

women initiated prenatal care in the third trimester, compared to 3.4% of Whites.  2.6% of AI 

women received no prenatal care at all, compared to 0.3% of Whites.  Disparity was somewhat 

less severe for women of two or more races, 61.3%, 30.7% 7.1% and 0.9% respectively. 

  

Fig 7: Percentage of Early Prenatal Care Utilization: Rates of early prenatal care utilization tend to be lower in rural 

minority communities 

 

Source: Kightlinger (2011) Infant Mortality in South Dakota 
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NEIGHTBORHOOD HEALTH BEHAVIORS, SOCIAL NETWORKS, 

AND INFANT MORTALITY 

Roy, Hughes and Yoshikawa (2012) attempted to determine the most important factors 

that dictate neighborhood satisfaction.  Johnson, et al (2008) also conducted a similar analysis, 

with the specific goal of discovering individual influences on infant mortality.  The authors note 

that in most neighborhood analyses, socioeconomic status and ethnic makeup are usually 

assessed separately (Roy, Hughes and Yoshikawa 2012).  While neighborhoods with higher rates 

of poverty consistently demonstrate “less favorable” outcomes, results related to ethnic makeup 

have been mixed (Roy et al. 2012).  Similarly, American Indian babies born in neighborhoods 

where the percentage of people below the poverty line was ranged 40%-100% experienced 

mortality rates of 10.7/1000, compared to 20%-39% below at 9.6/1000, and 5%-19% below at 

7.4/1000 (Johnson et al. 2008).  While both publications found less favorable birth outcomes 

occurring in greater numbers in high poverty areas, neither investigation was able to pinpoint 

individual factors that were more influential than the others (Johnson et al. 2008, Roy et al. 

2012).  I posit that understanding the individual influences may require qualitative 

methodologies, rather than pursuing estimates based on aggregates of data.  

The results of these studies were mixed, but did provide a nuanced understanding of how 

neighborhood makeup can influence well-being, especially psychological outcomes (Roy et al. 

2012, Johnson et al. 2008).  Of particular import is the status of persons who are the subject of 

racial residential segregation, which is a “fundamental cause of racial disparities in health, 

particularly for African Americans” (194 Roy et al. 2012).  Indeed, this particular article was 

focused on urban differences in ethnic makeup and socioeconomic status, but I argue that a 
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population such as American Indians ought to undergo a similar analysis of racial neighborhood 

segregation, as they have been the target of segregation and isolation policies on a near 

continuous basis for several generations (Walters et al. 2002, Biolsi et al. 2002). 

The authors make two pivotal points that may be relevant to my research.  First, 

socioeconomic despair does not always have the same damaging (psychological) effects if it is 

taking place among a high density population (Roy et al. 2012).  However, a disadvantaged 

neighborhood socioeconomic status does correspond with unfavorable physical health outcomes, 

most likely due to a lack of access to medical and financial resources (Roy et al. 2012).  Second, 

a combination of high neighborhood density and higher socioeconomic status consistently yields 

positive health outcomes for ethnic minorities, while ethnic minorities residing in low density 

neighborhoods with higher socioeconomic status tend to experience very high rates of negative 

health outcomes (Roy et al. 2012).  The only scenario that consistently yielded positive outcomes 

was a situation of higher socioeconomic status in addition to high neighborhood density (Roy et 

al. 2012).  

Roy et al (2012) offered several suggestions as to why there could be differences between 

variations in income and racial density, though most suggestions were gathered from outside 

resources rather than explicitly derived from the data itself.  In high-density, low-income 

neighborhoods, residents may report less favorable health outcomes due to concerns about 

conforming to negative stereotypes (Roy et al. 2012).  Focusing specifically on African 

Americans, Roy et al (2012) noted that residents may see themselves as fulfilling negative 

stereotypes, such as unemployment and reliance on public services, with stress and a poor self-

image being the result.  Internalizing negative stereotypes about their ethnic group may 

contribute to stress-coping behaviors, such as increased smoking and alcohol consumption. 
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In high-density, high-income neighborhoods, residents of historically marginalized 

groups may derive a positive self-image as they actively refute negative stereotypes about their 

group (Roy et al. 2012).  A positive feeling about oneself and one’s group may reduce stress and 

therefore act in opposition to the forces that encourage stress coping behaviors.  Contrasting is 

the low-density, high-income residency scenario, in which relative economic position may have 

an influence on a person or group’s health outcomes.  If a high proportion of the study 

population has a household income that is lower than the income of their neighborhood overall, 

which is common when differing ethnic groups occupy the same neighborhoods, then the study 

population may experience less favorable psychological outcomes (Roy et al. 2012).  Just 

because a neighborhood is more affluent overall, it does not mean that all residents occupy the 

same income bracket.  Poorer residents may be more cognizant of their lower economic status 

relative to their more affluent neighbors, which may be a source of stress (Roy et al. 2012). 

Roy, et al (2012) has left me with more questions than answers, but has served to inspire 

different views on a recurring topic.  Some patterns that are worth mentioning for communities 

with people residing in heavily impoverished neighborhoods: mothers tend to have lower rates of 

educational attainment, bear children at younger ages, less frequently take advantage of prenatal 

care, are less likely to be married, and engage in tobacco consumption with greater frequency 

(Johnson et al. 2008, Biolsi et al. 2002); fathers tend to have lower levels of educational 

attainment (Johnson et al. 2008); infant mortality is much higher (six times that of the most 

affluent demographic) and rates of “low birthweight” are more than double that of the most 

affluent demographic (Johnson et al. 2008). 

An additional piece related to neighborhoods and social networks focused on infant 

mortality in the Nepalese village of Timling.  Sandberg’s (2006) purpose was to discover how 
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infant mortality events would influence the willingness of families to try to have children of their 

own.  In a society with childhood survival rates of around 66% and minimal interventions in 

terms of birth control, infant mortality events within the family and community were very 

common, to the point that nearly everyone knew multiple community members who had lost 

children (Sandberg 2006).  

The neighborhoods in the Johnson, et al (2008), Roy, et al (2012), and Sandberg (2006) 

studies shared commonalities related to poverty (slow rural development in Timling) and the 

availability of health care.  But Sandburg (2006) has managed to decipher one major influence 

on infant mortality beyond the scope of Roy, et al (2012) and Johnson, et al’s (2008) heavily 

quantitative methods: the social network.  I gathered from Sandberg (2006) that neighborhood 

social networks can influence attitudes towards health, especially if health occurrences are 

regarded as creating a “health culture” of sorts.  Is it possible, therefore, that “health cultures” 

can develop around other health conditions, such as obesity or diabetes?  Can “health cultures” 

develop around health-hindering behaviors, such as substance use and infrequent utilization of 

health care?   

Walters, et al (2002) discussed the usage of neighborhood social networks as a means of 

facilitating the healing process.  The study also discussed the impact of traumatic events and 

child abuse on individuals, but did not discuss how such events and actions consequently 

disseminate throughout the social network (Walters et al. 2002).  Gortmaker and Wise (1997) did 

not attempt any further analysis on the diffusion of information through the social network, 

either. 
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Referring back to the previous discussion in the Maternal Health section about tobacco 

and alcohol consumption, there is a distinctively high rate of substance use within the Pine Ridge 

and Rosebud communities (Walters et al. 2002, Gortmaker and Wise 1997)  I am grateful to have 

numbers and rates to demonstrate the prevalence of these behaviors, but it seems that the 

quantitative method can only go so far when investigating the finer nuances of social creatures 

like us humans.  Sandberg (2006) may hold the answer as to how to decipher the social context 

in which quantifiable human actions are taking place.  Yes, rates of substance use are high, but 

how do individuals become the subject of the social environment that engages in these 

behaviors?  How do individuals perpetuate these behaviors within their social environment? 

Sword (1999) and Hanson (2012) offer insights on the influence of social networks on the 

utilization of prenatal care.  Women in shared communities do exchange knowledge of 

experiences in prenatal care, and if those experiences have been negative, other women may 

experience apprehension over pursuing medical care (Hanson 2012).  Sword (1999) suggested 

that in “strong-tie, non-dispersed networks [characterized by] limited social contact…” women 

were less likely to utilize prenatal care (1173).  To clarify, women embedded in isolated 

communities with minimal service options and small populations were less likely to utilize 

prenatal care (Sword 1999).   The author did not attempt to determine to what degree the isolated 

social network was a causal factor 

What can be confirmed is that social isolation and a lack of care options tend to exist 

side-by-side in rural communities.  Nearly all American Indian health care recipients in IHS 

regions are limited exclusively to IHS providers (Hanson 2012, Fortney et al. 2012).  Fortney 

(2012) and Hanson (2012) argue that in such situations, patient satisfaction is of major 

importance, yet shortcomings in care are common.  Hanson (2012) goes on to argue that the 



A. Masilela 84 

 

 
 

quality of health care received prior to pregnancy can dissuade a woman from pursuing care, 

especially if her experiences were negative.  Further complaints include a high turnover of 

doctors, which inhibits the ability to establish trusting relationships, and a shortage of women 

available to provide care (Hanson 2012) – this issue will be addressed in greater detail in the next 

section. 

Returning to Sword’s (1999) brief mention of social networks as a vehicle of conveying 

negative reviews, if many women in small communities have many of the same complaints, may 

their collective dissatisfaction predispose ambivalence towards pursuing prenatal care?  A 

particularly disturbing event from Hanson (2012) involved a woman who was told she would be 

having a C-section, but the doctor wrote on her chart that she was to undergo a natural birth.  The 

woman was left in labor for 4 days until a specialist was called (Hanson 2012).  Pickering and 

Mizushima (2008), did note that mistrust of services reduce Pine Ridge residents’ willingness to 

seek care.  Stories and experiences so horrific would leave a negative impression on those who 

directly experience or hear of them, as well as those who are left to care for their loved one as 

she recovers physically and psychologically. 

Social networks are not an entirely destructive force, however.  Sword (1999) also 

emphasizes that prenatal care encompasses the social network of friends and family who may be 

able to provide emotional support and experiential knowledge throughout the pregnancy period.  

Women who have had positive experiences may also report their experiences to other 

community members, which may bolster one’s willingness to seek care (Sword 1999). Sword 

(1999) also indicated that women who do not use prenatal services were also less likely to 

receive support from friends and family.  The underutilization of prenatal care may be indicative 

of a larger pattern of social isolation.  Most notably, women who received adequate prenatal care 
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were often provided with transportation by a family member or friend, and were also encouraged 

to undertake the appropriate measures to look after one’s own wellbeing (Sword 1999).  Perhaps 

the community at-large may act as a support system for low-income and expectant mothers in the 

future. 

Social networks can influence the decisions of expectant mothers in a variety of ways, 

not all of which are quantifiable.  For now, prospects for investigation are limited.  Future 

research prospects include engaging qualitative methods akin to those of Sword (1999) and 

Sandberg (2006) in order to develop a comprehensive understanding of social network influences.  

As each place has its own unique culture and people, it will be necessary to allow the women of 

the target communities to speak on their own behalf.  There is no single solution to health care 

crises in rural communities, but allowing residents to exercise their influence can provide 

valuable insights into their experiences.  While it is beyond the scope of today’s production, a 

qualitative inquiry may enable the community to critique its own experiences in addition to 

bolstering my own understanding as a researcher.  

CHALLENGES TO ACCESS: THE SPATIAL DISTRIBUTION OF HEALTH SERVICES 

Wang and Luo (2005) identify spatial access as a factor in the utilization of health care 

services.  Distance is not only measured in raw mileage; it is also measured in time, especially as 

it relates to travel distances between the patient and the health care provider (Mueller and 

MacKinney 2006, Wang and Luo 2005, Patrick et al. 1988).  Time invested in the pursuit of 

medical care is time taken away from other activities related to personal sustainment, such as 

child care, work, and education (Fielder 1981, Bosanac, Parkinson and Hall 1976).  Therefore, as 

commuting distances increase, the amount of time taken away from other activities also increases 
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(Fielder 1981, Borders and Rohrer 2001, Bosanac et al. 1976). Furthermore, if the health care 

consumer does not have the means of transportation to reach a health care provider, he or she 

may be less likely to utilize medical care (Wang and Luo 2005, Borders and Rohrer 2001, Casey, 

Call and Klinger 2001, Call et al. 2006).   

Bosanac et al (1976) discussed the operational distances of medical practices as an 

absolute distance of 15 to 30 miles.  When 15 to 30-mile buffers between a practitioner and a 

community overlap, the basic estimation indicates that a patient will likely seek guidance from 

the practitioner(s) within the overlapping zone (Bosanac et al. 1976, Fielder 1981, Mueller and 

MacKinney 2006).  This concept is in line with Waldo Tobler’s gravitational First law of 

Geography: “everything is related to everything else, but near things are more related than 

distant things” (Tobler 1970).  Understanding that road distance is often longer than absolute 

distance (Wang and Luo 2004), the embedded figure demonstrates that at a 25-mile buffer for 

practitioners and residents, there is still no overlap in any of the targeted population nodes. 

Bosanac et al (1976) proposed and ambitious goal for health care deployment.  They 

recommend that a 30-minute travel time be the standard for health care utilization when the 

consumer is in pursuit of primary care (Bosanac et al. 1976).  Carrying out the analysis in West 

Virginia, they found that 1 out of 10 residents did not fall within the 30-minute travel time ideal 

(Bosanac et al. 1976).  Unfortunately at the time of the publication, there was no additional peer-

reviewed literature discussing the relationship between distance and health care access within the 

study region of West Virginia, and therefore no definite conclusions could be made from the 

analysis.  However, the authors did cite that the increased distance from hospitals also 

corresponded to a decreased level of access to outpatient care (including specialist visits), and 
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that the distance crisis is likely a barrier to access for primary and especially secondary care 

(Bosanac et al. 1976). 

In order to address the access crisis, it is necessary to understand where it originates.  A 

lack of access to medical care was an observable occurrence as early as the 1780s, as Fielder 

(1981) indicated.  Fielder (1981), Wang and Luo (2004), and Patrick et. al. (2000) argued that 

the spatial distribution of medical services has been concentrating in urban and suburban areas 

due to the proximity of large populations of people.  Early in the era of medical specialization, 

which Fielder (1981) claimed took place shortly before the time of his publication, medical 

students and young professionals began concentrating at major medical facilities, which are 

almost always located in high population nodes (Fielder 1981, Wang and Luo 2005, Patrick et al. 

1988, Hancock et al. 2009).  The distribution is due to the pattern that specialists tend to only 

receive patients after referrals, and in rural areas there is not enough of a consumer base to 

support a costly medical practice (Patrick et al. 1988, Wang and Luo 2005, Mueller and 

MacKinney 2006).  As the distance from an urban center increases, the makeup of doctors shifts 

from “specialists” to “general practice”, or from “secondary care” to “primary care” (Wang and 

Luo 2005, Mueller and MacKinney 2006). 

Such a shift from specialty to general practice poses a unique challenge to health care 

consumers in rural areas.  While a general practitioner is capable of diagnosing and managing 

minor illnesses, more acute health incidences that specialists can best manage may go unchecked 

(Mueller and MacKinney 2006, Casey et al. 2001).  Furthermore, primary care physicians endure 

a very high patient volume, which places limits on time that can be spent with patients (Fielder 

1981).  In the context of childbirth, an obstetrician/gynecologist may not be available in an 

isolated community due to the uneven distribution of specialists between high and low density 
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populations.  The unequal distribution of medical services is symptomatic of neighborhood 

segregation, especially among isolated Native American communities (Baldwin et al. 2002, 

Osypuk and Acevedo-Garcia 2010). 

Lower levels of prenatal care utilization are well-documented in the American-Indian 

community nationally (Hodge and Nandy 2011b, Baldwin et al. 2009), but the degree to which 

prenatal services are underused varies between IHS service areas.  More recent analyses of 

health care access challenges among rural Americans reveal persistent challenges for rural 

residents.  For example, rural residents are more likely to have trouble accessing a regular source 

of care, typically a primary care physician (Ziller and Lenardson 2009).  On the national scale, 

18.1% of rural American Indian/Alaska Native mothers received inadequate prenatal care 

compared to 14.4% among their urban counterparts (Baldwin et al. 2002). Another national study 

investigating 1997 Behavior Risk Factor Surveillance System (BRFSS) data also concluded that 

rural residents regardless of demographic group are significantly less likely to access 

preventative care (Casey et al. 2001).  The study did not include additional conclusive 

information on prenatal care utilization, however the findings inspire spur further investigation 

into the shared experiences of rural mothers in multiple regions. 

ECONOMIC CONDITIONS 

The majority of racially segregated neighborhoods continue to exist in unequal 

socioeconomic circumstances (Osypuk and Acevedo-Garcia 2010, Wang and Luo 2005).  But 

while conducting research, it is important to remember that most communities do have some 

degree of ethnic and socioeconomic overlap (Johnson et al. 2008, Cummins et al. 2007, Osypuk 

and Acevedo-Garcia 2010).  Neighborhood scenarios that involve high rates of ethnic 
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homogeneity are common, and most of my target regions do share this characteristic.  There is 

evidence of ethnic overlap at the country level; however, I am planning to hone my focus to the 

tribal and census block levels to decipher the patterns of ethnic makeup within my target 

communities. 

Tabulations of births among American Indian and Alaska Native women serve as 

evidence of high residency rates and fertility in rural areas. Nationwide, 51% of American Indian 

births took place in rural settings (Baldwin et al. 2002).  Researchers found that an 18.1% higher 

rate of rural American Indian mothers receiving inadequate health care (Baldwin et al. 2002).  A 

similar disparity of 14.4% in urban areas during the period of 1989-1991 was also present 

(Baldwin et al. 2002).  In a later study found that during the 1995-1997 period, 26.2% of rural 

Native American mothers received inadequate prenatal care (Baldwin et al. 2009).  The same 

study subjected 1989-1991 period results to new the 2009 calculation method, and found that 

33.6% of women from the experienced inadequate medical care based on their new definitions 

(Baldwin et al. 2009).   

The findings are only somewhat consistent with Hodge and Nandy’s 2011 study when 

investigating the influence of poverty in rural areas.  Within their California study region, they 

found that the median household income was approximately $24,618.94 (Hodge and Nandy 

2011b).  Those who reported a “poor wellness status” had a higher median income of $29,213.10 

compared to those of “good wellness status” at $23,312.34 (Hodge and Nandy 2011b).  It is 

important to note, however, that the income tabulations had a broad range and were inaccurate 

up to 15% either above or below the presented average (Hodge and Nandy 2011b).  A 

community average household income of $24,618.94 is also very low in general, and thus Hodge 

and Nandy (2011b) did not announce any definite conclusions about income within their study 
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group.  I do value their inclusion of income data, and perhaps an assessment at the tribal and/or 

census block level within my own communities may provide a clearer answer as to the economic 

influence on maternal well-being.  Furthermore, their assessment of well-being indicators was 

directed at the total adult population (mean age of 44.53), not just mothers (Hodge and Nandy 

2011b).  I suspect that the status of mothers may have been lost in the ecological fallacy 

(Anthamatten and Hazen 2011), that the variation in well-being of mothers of primary child-

bearing years may have been masked when the data was smoothed with women who were 

beyond their primary child-bearing years.  While age-inclusive analyses are important, they can 

mask phenomena that may be more prevalent in one age group than another. 

Tying back to the section Regional Fertility Rates and Notable Outcomes, Brooks et al 

(2008) found that the population age structure weighted heavily in the younger brackets (median 

age 20.6), indicating high fertility.  Wingo et al (2012) found a birth rate of 123.34 per 1000 

among Aberdeen mothers aged 15-19.  Hodge and Nandy’s (2011b) age range was 18 and older.  

Following Hodge and Nandy’s (2011b) method, it is possible that a large segment of the 

population cohort experiencing pregnancy and birth may have been overlooked in their survey.  

My declaratio is not to discredit their work.  It is also important to emphasize the differences in 

geography and research goals between their study and mine.  Their target population was the 

legal definition “adults”, the age of 18.  The experience of pregnancy falls disproportionally on a 

greater number of women aged 15-19 in American Indian communities than it does compared to 

the national average.  To only assess the condition of people legally defined as adults omits a 

significant proportion of the population that is experiencing life-altering circumstances.  Either 

future researchers ought to include the experiences of the 15-19 cohort in their assessment of 
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well-being among adults, or a comparative analysis of American Indian late-teen birth rates in 

the research region compared to the national averages must be carried out. 

One of the least understood socioeconomic issues is that of housing conditions and their 

relationship to health.  We learned in the critical component that overcrowding in boarding 

schools and newly designated reservations greatly predisposed the proliferation of tuberculosis 

(Tanner 1982, Heart-Jordan 1995).  At the neighborhood scale, researchers have been curious as 

to potential relationships for decades (Mitchell 1971).  In cases of conflict displacement, 

conditions are so extreme that the relationship between housing, sanitation, and health are easily 

apparent (Thomas and Thomas 2004).  Rural Minority Communities have also been found to 

have higher incidences of poor housing conditions (HAC 2004).  A preliminary assessment also 

indicates high incidences of poor housing conditions in Pine Ridge and Rosebud.   

AIMS, RATIONALE, AND PURPOSE 

The ultimate goal of this project is to develop a regional profile of the economic, 

transportation, maternal health, and birth outcomes.  Analysis will cover all of South Dakota, 

including all counties associated with federally recognized reservations.  An early exploration of 

the literature indicates geographic variation in infant health outcomes between IHS service 

regions, however little directed work investigates variation within IHS regions.  Rural regions in 

general receive less research attention than urban areas (Erwin et al. 2010).  Thus, I would like to 

pursue a less common research route in search of solutions for people who are equally worthy of 

consideration. 

The second layer of analysis will be dedicated exclusively to the Pine Ridge and Rosebud 

research region.  A preliminary investigation of the spatial distribution of residences indicates 
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clustering along highway corridors, with residences sparsely distributed as distance from 

corridors increase.  When I say “clustering”, I mean that there is a general pattern in of residency 

location that corresponds with highway corridors.  However, residential structures tend to be 

spaced further apart, evidence of the reservation territory’s rural status.  Health care providers 

tend to be located near highway corridors as well, but the raw distance between care provider 

and patient can be quite far based on an assessment of absolute distance.  A network analysis will 

provide an assessment of road miles and subsequently time required to travel to seek health care. 

The finality of this effort is to gain a better understanding of the challenges of health care 

access in rural communities.  The decision to work in American Indian communities comes forth 

due to the amplified level of negative health outcomes.  There is also an often overlooked 

historical context in which health outcomes and access challenges are taking place.  Those 

distinctions set reservation communities apart from the mainstream.  It is my hope that what is 

discovered under such extreme conditions may be applicable in broader rural contexts.  

Geospatial assessments of health care access in rural communities do exist, but no such project 

has been carried out in the historically distinguished Great Plains region. 

Rationale for Identifying Factors 

Much analysis of medical geography and investigations in health care access are based on 

Aday and Andersen’s decisive 1974 publication.   Their analysis is based on the Health Behavior 

Model (HBM) (Aday and Andersen 1974).  They argue that the best means of evaluating health 

care access is through outcomes (i.e. health status and patient satisfaction), as both indicate the 

effectiveness of the care rather than the mere presence of care (Aday and Andersen 1974).  They 

go further to distinguish two determining factors to health care access: socio-organizational and 

geographic.  Socio-organizational attributes include all non-spatial characteristics of medical 
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care access and provisions, such as provider fee scales, language ability, specialization, and the 

sex of the health care provider (Aday and Andersen 1974).  Geographic accessibility is related to 

the locational distance between provider and patient.  Variations in health care utilization can 

result from both classes of influences. 

Geographic and socio-organizational factors often function in conjunction with one-

another.  For example, in instances when hours of operation are limited, a person who must 

commute a great distance, especially during a work day, may find it difficult to attend a doctor’s 

appointment (Wilson et al. 2010).  Wilson et al (2010) found that for both men and women, time 

constraints related to hours of operation, employment, and commuting worked simultaneously to 

inhibit one’s ability and willingness to seek health care.  Sword (1999) also argued that women 

who do not have familial or communal social supports to provide transportation or child care are 

less likely to utilize prenatal care. 

In the discussion of the at-risk population, Aday and Andersen (1974) described three 

determinants of service utilization: predisposing, enabling, and need.  Predisposing factors are 

traits that exist prior to a health event or illness episode, such as age, sex, or attitudes towards 

health care.  Enabling factors are the means through which services are available to a person or 

community.  The presence of health care providers in a neighborhood, and a patient’s ability pay 

for medical services would classify as enabling factors.  Need describes the circumstances under 

which one may be seeking health care.  Need may be as simple as a yearly physical examination, 

or as extensive as weekly dialysis, for example. 

Determinants of service utilization vary between places, and people can either be enabled 

or inhibited in their pursuit of health care based on variations in health care availability and 
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quality within their community.  In the context of rural Southern South Dakota, predisposing and 

enabling factors are distinct.  Of primary focus would be the women of Pine Ridge and Rosebud, 

with Standing Rock, Cheyenne River, and Crow Creek as neighboring samples.  The 

demographic makeup of these communities is very young.  Patterns of health care utilization 

tend to be lower on average, as well.  In this case, age sex, and sociocultural influences must be 

taken into consideration as predisposing factors. 

Enabling factors in reservation communities are unique in that American Indians are the 

only ethnic group in the US to have a dedicated health service that covers most procedures.  

However, the Indian Health Service has been chronically underfunded (Rivers, Fottler and 

Parker 2005, Dorgan 2010), and the geographic distribution of health care services does not 

allow for easy access among patients who do not have automobile access.  Very high rates of 

poverty in some communities also limit patents’ ability to access health care services, and also 

places limits on the types of specialists with whom one may desire consultation. 

Need occurs on an extended temporal scale when discussing maternal and infant health.  

Health status and behaviors prior to pregnancy can influence future prospects.  Prenatal care is 

essential for healthy pregnancy outcomes, and care during the birthing process is also important 

for the health of the mother and the baby.  Finally, infant care in the year after birth, such as 

vaccinations, monthly checkups, and wellness visits are also essential for insuring a healthy first 

year.  Therefore, health concerns related to pregnancy extend to the period before and several 

months after gestation and birth have occurred. 

Aday and Andersen (1974) also include three categories of care: preventative, curative, 

and custodial.  Preventative care seeks to maintain health and detect health complications as 
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early as possible.  Included are yearly physicals, vaccinations, regular STD/STI and HIV 

screenings, and blood pressure screenings, for example.  Curative care is a means of confronting 

a current health event and returning the body to its previous, healthier state.  The administration 

of antibiotics to resolve an infection would qualify as curative care.  Custodial care involves 

long-term care, such as nursing home residency, and is generally reserved for those who are 

incapable of caring for themselves independently.  In the short-term, curative care may help to 

curb infant mortality.  Long-term, preventive measures must be engaged in order to sustain 

healthful outcomes. 

In the context of this project, I will attempt to identify predisposing, enabling, and need 

determinants of expectant mothers.  Predisposing factors will include maternal age and health 

condition where possible.  Enabling factors will include transportation and economic conditions.  

Need will include birth rates, with special attention paid to the age cohort of mothers giving birth 

at the highest rates.  A much deeper assessment is planned for the future, but research will be 

carried out to the fullest extent that public domain, aggregate data will allow. 

Purpose 

The ultimate goal of this project is to develop a regional profile of the economic, 

transportation, maternal health, and birth outcomes. A statewide review should provide baseline 

measures for health overall.  An early exploration of the literature indicates geographic variation 

in infant health outcomes between IHS service regions, however little directed work investigates 

variation within IHS regions.  Rural regions in general receive less research attention than urban 

areas (Erwin et al. 2010).  Thus, I would like to pursue a less common research route in search of 

solutions for people who are equally worthy of consideration. 
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After an intensive statewide review, I will focus on the raw numbers in each target 

community, which will include Rosebud, Pine Ridge, Cheyenne River, Standing Rock, Crow 

Creek (near Pierre), and SD’s two metro areas, Rapid City and Sioux Falls.  A preliminary 

investigation of the spatial distribution of residences indicates clustering along highway corridors, 

with residences sparsely distributed as distance from corridors increase.  When I say “clustering”, 

I mean that there is a general pattern in of residency location that corresponds with highway 

corridors.  However, residential structures tend to be spaced further apart, evidence of  the 

reservation territory’s rural status.  Health care providers tend to be located near highway 

corridors as well, but the raw distance between care provider and patient tends to be quite far 

based on an assessment of absolute distance.  A network analysis will provide an assessment of 

road miles and subsequently time required to travel to seek health care. 

The finality of this effort is to gain a better understanding of the challenges of health care 

access in rural communities.  The decision to work in American Indian communities comes forth 

due to the amplified level of negative health outcomes.  There is also an often overlooked 

historical context in which health outcomes and access challenges are taking place.  Those 

distinctions set reservation communities apart from the mainstream.  It is my hope that what is 

discovered under such extreme conditions may be applicable in broader rural contexts.  

Geospatial assessments of health care access in rural communities do exist, but no such project 

has been carried out in the historically distinguished Great Plains region. 

Site Selection 

The condition of rural residents in the United States is often an overlooked topic.  Rural 

regions have smaller populations and slower economic development, and therefore do not attract 
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attention from researchers who are more interested in globalized and financially emergent 

communities.  Yet, the US possesses a vast population and land area dedicated to rural living. 

The circumstances of rural life present different challenges from those that urbanites and 

suburbanites face.  My intention is to clarify the relationship between the rural environment and 

health outcomes, and to decipher the interplay between specific neighborhood characteristics as 

they contribute to health outcomes. 

The Pine Ridge, Rosebud, and all other South Dakota reservations are located within the 

Aberdeen IHS service region, which has persistently experienced greater disparities in health 

outcomes compared to nearly all other IHS regions except for neighboring Billings (Randall et al. 

2001).  Yet the Aberdeen region covers an extensive amount of territory, including North and 

South Dakota, Nebraska and Iowa.  Between and within four very large states, there is variation 

in health care execution, policy, and outcomes.  Ideally the entirety of Aberdeen would be 

broken down into sub-regions and assessed as a total health care provisions region.  However, 

such an extensive analysis is beyond the scope of this project in its current form.  Furthermore, 

and investigation on a finer scale will provide an opportunity to hone analytical methods that can 

later be applied to other sub-regions with similar characteristics. 

The collection of literature on health care analysis at the national level is quite extensive, 

and it includes discussions of service provisions, affliction, and mortality.  A recurring criticism 

of the national scale analyses is that it masks variation between regions, ignoring sites that have 

experienced overwhelming success, as well as those that continue to experience major disparities  

(Johnson et al. 2010, Andrews and Crooks 2010).  Subjecting individual regions to the same 

scrutiny will provide a more detailed understanding of the common afflictions within (Wingo et 
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al. 2012).  It may also be possible to gain a better understanding of why past initiatives have been 

successful in some regions and have failed in others.  

All rural communities share the challenge of isolation and slow economic development, 

but isolation and development also take place in varying degrees.  A town with a population of 

14,000 is considered rural, and likewise a stretch of reservation land with less than five people 

per square mile is considered rural.  My economic and demographic analyses aim to answer the 

question how rural is it? rather than simply is it rural? I also plan to extend the analysis to 

neighboring counties in northern Nebraska and southern South Dakota so that I can include a 

comparative group.  It is also possible that I may uncover patterns from beyond the borders of 

the primary research community that nonetheless influence economic or health outcomes.  

Though two statewide analyses may not be possible, the inclusion of neighboring counties would 

serve as a starting point and can be expanded upon in a follow-up project. 

The proximity analysis will serve to deconstruct the presence of communities and 

medical services, also with the goal determining how rural the region of study is.  The counties 

containing reservation communities encompass several hundred square miles, and I anticipate 

that levels of “ruralness” will vary between regions within the study area.  Similarly to the 

economic assessment, I plan to extend the proximity analysis to neighboring counties in southern 

South Dakota and northern Nebraska in order to derive a comparison between nearby 

communities. 

An analysis of general health, chronic illness, and health behaviors within and between 

neighborhoods could yield information on the makeup of community health practices, outcomes, 

and attitudes.  Of particular concern for this project is to document current outcomes spatially, 



A. Masilela 99 

 

 
 

just as with the neighborhood economic and vehicle ownership data.  It is my hope to discover 

whether proximity, vehicle ownership, or other socioeconomic indicators correspond to specific 

health outcomes, especially infant mortality (outcomes) and health care utilization (behaviors).  

For example, I suspect that health care utilization will decline as distance increases.  Since infant 

mortality corresponds highly with inadequate prenatal care, I suspect that as distance increases, 

and especially as vehicle ownership declines, infant mortality events may be more frequent. 
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Chapter 4 

DATA 

American Community Survey 5-Year Estimates and US Census Bureau TIGER-Line 

Geodatabases – The most complete financial, income, and housing condition data is available 

through the American Community Survey (ACS) 5-Year estimations.  In rural settings, responses 

to Census-related surveys tend to be less frequent, and there are simply fewer people to sample.  

Most Census Tracts and Census Block Groups require multiple reviews, and the most complete 

datasets combine 1-Year, 3-Year, and 5-Year estimates.  The ACS was recently integrated into 

complete geodatabases.  From both the standard and geodatabase ACS datasets, I will be 

utilizing and/or deriving data from the following categories at the county level: Median 

Household Income, Median Family Income, % American Indian, % White, % People Utilizing 

Public Assistance, % People (employed/unemployed) With Health Insurance, % People 

(employed/enemployed) on Public Health Coverage, Earnings Among Women, Earnings Among 

Men, % Women Without Access to a Car, and % Men Without Access to a Car.  At the Census 

Block Group level: Median Family Income, Vehicle Ownership, and Fertility. 

 

University of Wisconsin Population Health Institute/Robert Wood Johnson Foundation County 

Health Rankings – The UW County Health Rankings database was developed for public use.  

The university logs vital statistics as well as social health indicators for each county.  I will be 

utilizing the following categories at the county level: % Women Obese, % Women With 

Diabetes, % Women Who Smoke, and % People Unable to See a Doctor Due to Cost.  Weight-

related health and smoking data will be logged in 5-year increments to match the ACS 5-Year 

estimates. 
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South Dakota Department of Health Task Force on Infant Mortality: The only complete infant 

mortality count is available for the 2000-2009 period.  Data for individual years is suppressed in 

many counties due to challenges with medical privacy in rural communities.  Furthermore, in 

some communities, so few infants are born each year that a small number of fatalities can give 

the impression of exceedingly high IMRs.  Averaging the data of the span of ten years (five, in 

some cases) smooths the data with a prolonged estimate.  The Task Force also included rates of 

early prenatal care utilization for the same time period. 

Worth noting is that there were six counties that were reported to have no infant mortality events 

over the 2000-2009 period, which include: Campbell, Haakon, Harding, Hyde, Jerauld, and 

Miner counties. 

 

Federal_Indian_Lands Feature Class – The US Census Bureau has identified all Indian lands in 

the United States.  This includes reservation communities, federal trust lands, and exclusively 

state-recognized Indian lands.  In South Dakota, all Indian lands classify as either federally 

recognized reservations or federal trust lands. 

 

South_Dakota_Counties Feature Class – All counties in South Dakota.  This feature class will 

serve as the base upon which health data will be integrated. 

 

South_Dakota_CT Feature Class – All Census Tracts in South Dakota.  Each tract contains 

between 4000 and 4600 residents. 
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South_Dakota_CBG Feature Class – All Census Block Groups in South Dakota.  CBGs contain 

600-3000 people, and are drawn to be sensitive to the existence of individual neighborhoods.  

For community income data, CBGs provide a highly targeted estimate of people who share the 

same neighborhood and utilize many of the same services due to their shared geography. 

 

All_Structures Feature Class – The State of South Dakota maintains a point location 

geodatabase of all structures in the state.  The original file contained approximately 117,000 

locations.  For the purposes of this project, the geodatabase was trimmed to only include 

properties identified as “Rural Residences”, reducing the dataset to approximately 47,000 points.  

Urban residences were not listed in the dataset due to the mixed uses of buildings (i.e. 

commercial businesses on the bottom floor, residences on the top floor). 

 

AD_L_Hospital_Locations Feature Class – The State of South Dakota maintains a separate 

geodatabase of hospital locations around the state.  There are 78 total locations identified as 

hospitals.  I investigated each location using Google Maps, Bing, US News, individual websites, 

and phone calls to verify the services rendered.  Thirty-two locations render obstetrics services 

around the state, most of which are concentrated in the southeastern portion of the state, 

including the city of Sioux Falls, and in Rapid City, which is in the western side of the state.  

Indian Health Service care providers were also identified in all of the reservation territories. 

 

LR_Statewide Feature Class – The South Dakota Department of Transportation maintains a 

geodatabase of all local road networks.  It includes all major arteries as well as minor 

neighborhood roads.  This network will be utilized in the development of a network analysis 
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establishing 15-mile service regions, based on Fielder’s (date) standards of equitable service 

ranges. 

To clarify, health insurance qualifies as any form of insurance, including private health 

insurance coverage and public coverage.  Private coverage includes health benefits provided 

through an employer or purchased on one’s own. Insurance through employers is an option for 

full-time employees, and is sometimes offered to part-time employees if they consistently work a 

minimum number of hours for a probational period.  Public coverage includes Indian Health 

Service, Medicare, Medicaid, and Veterans Assistance. 
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METHODS 

Assessment will be carried out in multiple phases.  The first task is in developing profiles of 

differing conditions based on community types.  As discussed in the literature review, South 

Dakota has a distinctly high American Indian population, as well as extensive communities of 

American Indians residing separately from the mainstream.  The first phase of analysis will 

involve ANOVA testing to assess whether or not stratification in health outcomes exists in 

relation to community type.  Phase 2 will assess the proportionality of residences located within 

the 20-mile equitable service region, and the possible effects on prenatal care utilization and 

infant mortality. Phase 2 will also include a basic decay model of population in relation to mean 

distance from service providers.  Phase 3 wRill begin with a series of simple linear regression 

tests, then transition into a series of multivariate Stepwise Regression tests to determine. 

 

Phase 1: Detecting Stratification in Differing County Classifications: Using ANOVA to Identify 

Differences of Means 

By investigating differences of means, it will be possible to develop profiles of difference 

between communities of specified types.  This series of ANOVA tests will seek to identify 

stratification in finances, insurance coverage, demographics, birth-related outcomes, present 

health conditions, early prenatal care utilization, and possible hindrances to utilization.  The 

assessment will compare Rural Minority Communities with non-RMCs, and regions of 

significant Indian territory with non-SITs).  To reiterate, Rural Minority Communities have been 

defined as those communities that for the past three Censuses have contained a nonwhite 

population of above 30% (HAC 2004, HAC 2012b).  
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Phase 2: Assessing Service Regions and Population Decay over Distance 

Identifying Service Regions for Obstetrics Care – Fielder (1981) identified equitable service 

regions to be within 15 miles or 30 minutes of travel time.  The same principle will be applied to 

obstetrics care.  The LR_Statewide feature class will serve as the networking layer.  Point 

locations upon which service regions will be based will use the 32 identified obstetrics care 

providers from AD_L_Hospital_Locations.  Fielder’s (1981) recommendation was ambitious, 

especially as it relates to a region as broad an unpopulated as South Dakota.  Furthermore, the 

recommendation was called following the construction of many of today’s establishments. 

Proportionality of Obstetrics Care in Relation to Rural Residences – I suspect that regions 

with high populations of people located outside of the equitable service regions may experience 

higher rates of infant mortality due to the inability to traverse such great distances in pursuit of 

care.  For this analysis, Indian reservation communities will be the primary focus.  Within each 

reservation territory, the proportion of households located within the equitable service region(s) 

will be compared to the total population of households. 

Population Decay Over Distance – Of note is the distribution of populations across 

varying distances throughout the state of South Dakota.  Population distribution is not uniform, 

rather, it tends to cluster within regions, especially near the cities of Sioux Falls and Rapid City.  

Less apparent is the clustering of populations around care providers, a phenomenon that tends to 

correspond with economies of scale, that is, services being more readily available where there is 

a high enough population to maintain steady revenues.  To observe distribution, I will conduct a 

distance-decay, utilizing a 2-point exponential decay model.  The question posed: how does the 

population distribution fluctuate as the mean distance from obstetrics care increases?  The model 

was conducted statewide, in RMCs, and in non-RMCs. 
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Phase 3: Determining Combination Factors: Stepwise Regression in the Exploration of Multiple 

Factor Relationships 

The previous assessments demonstrated stratification on the basis of the difference of 

means, developed a profile of conditions, and suggested plausible interactions between factors.  

Based on those assessments, plus recommendations from the literature, this final component will 

engage Stepwise Regression in an attempt to identify combination factors that affect designated 

outcomes.  Goals include: (1) determining contributing factors to the utilization of early prenatal 

care and infant mortality as they relate to a combination of demographics, distance, financial 

characteristics, and RMC/SIT status; (2) determining contributing factors to early prenatal care 

and infant mortality outcomes as they relate specifically to demographics, health, health 

behaviors, and RMC/SIT status; (3) pooling all relevant variables into a single, grand model in 

order to seek the most important combination factors. 

The goal of Stepwise regression is to determine the “best” combination of factors to 

create a predictive model (equation) for the specified outcome.  Stepwise analysis has the power 

to tell us which of many factors are most influential, and ideally will generate an equation that is 

accurate enough to calculate approximate outcomes.  Assessment will begin with approximately 

two-dozen predictive factors, and a single outcome factor.  Factors will then be narrowed down 

to the fewest number possible, while trying to maintain an R2 above 0.50. 

The selection rule will favor the P-Value, which will eliminate any variables that are 

found to be insignificant early in the analysis.  Following the P-Value elimination, the remaining 

variables will be assessed for the F-Ratio overall, R2 overall, Root Mean Square Error (RMSE) 
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overall, t-Ratio, and P-Value.  Since there were so many tests and results, I will focus 

specifically on the highlights, those with an R2 > 0.50. 

To verify the accuracy of the model, I will refer to the Predicted Error Sum of Squares 

(PRESS) value.  The PRESS value measures the validity of the model using estimates based on 

the sums of squares and prediction residuals of the original dataset observations(Ott and 

Longnecker 2010).  In most cases for this project, only one predictive model could be developed 

with the dataset.  Where multiples were available, selection was based on the lower PRESS value.  

An accurate model will have a PRESS value that is close to the Sum of Square Error (SSE). If 

the PRESS is more than twice the size of the SSE, there is likely a validity error, which is 

indicative either of outliers with too much sway, or too many false positives based on heavily 

correlating factors.  It is also possible that there is no strong relationship, which may manifest as 

an oversized PRESS statistic, weak P-Value for the intercept, or weak R2. 

In the case of infant mortality, not all factors are direct causes.  Rather, many factors 

predispose or facilitate negative outcomes, such as low median age and diabetes.  Predictive 

modeling has been used to isolate predisposing factors and, where possible, direct factors. Once 

factors have been identified, plausible relationships as discussed in the literature will be linked.  

The outcomes of this assessment are to be used only within the context of South Dakota.  Factors 

found to be significant will be listed as points for future investigation. 

All of the models were calibrated for statistical significance, and verified with a K-Fold 

(5) assessment.  In order for a factor to be considered significant, the intercept of the model must 

have a P-Value of less than 0.05.  The R2 must also be greater than 0.50.  Results will be 

discussed in a hierarchical order, based on the highest R2 value. 
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The procedure is also experimental.  It is yet unknown which if any factors may 

consistently rise as significant.  Preliminary attempts at stepwise model construction have 

indicated that there are very few combinations of factors that can be used to develop a predictive 

model.  Such a sensitive dataset has the potential to remove the challenge of having to discern 

the best out of multiple models, however there is also the potential hazard of not being able to 

build a predictive model based on the data provided at all.  

Also worth noting is the sample size.  RMCs accounted for 12 out of 66 counties, leaving 

the sample size quite small.  In Stepwise procedures, a lower sample size predisposes the 

influence of a greater number of factors, since there are fewer samples from whence to draw 

estimates. They also tend to return high R2 values due to the inclusion of many factors, which 

have a greater potential of covering a full spectrum of corollary possibilities.  SITs accounted for 

20 out of 66 counties.  The PRESS statistic will be especially important for these smaller sample 

sizes.  Any PRESS statistic greater than twice the SSE is to be regarded with caution.  From the 

listings, I will draw links back to the literature.  Findings that were not discussed in the literature 

or that are counter to literature findings will also be highlighted.  Recommendations for future 

investigation will also be made. 

Results provide two angles of information.  First, they provide what the model interprets 

as the most affective, influential, or lethal combination of factors.  In the event that only a single 

factor is highlighted, model construction will be regarded as a failure.  Second, they isolate 

factors that allow us to question relationships between factors.  Some may have more direct 

relevance than others.  Some factors may express variation or influence more boldly than others, 

such as inequalities closely following demographic characteristics. 
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The triad of assessments will take place in three distinct datasets, all of which are based 

on the master dataset representing all conditions statewide.  The dataset has been further 

subdivided into exclusively RMC and SIT clusters independent of one-another.  This serves the 

purpose of honing assessment within distinguished community types.  Two follow-up series will 

be conducted, which will related stratifications of birth rates based on age.  They will highlight 

overall birth rates, the index of a particular stratification to the overall birth rate, and the 

proportion of total births in a particular stratification in relation to all births within the county.  If 

the age cohort corresponds (positively or negatively) with a particular outcome, it should reach 

the conclusion of the Stepwise process, during which all interacting predictive factors will be 

presented. 

 The essential link lies in the demographic factors, which include total population, median 

age, percentage of the population under 18, racial/ethnic makeup, overall birth rates, and teen 

birth rates.  Though the initial assessments financial and health-related will be separate, they will 

be discussed in relation to the same population metrics.  This will provide a consistent 

assessment of whether contributing factors are better represented through individual phenomena 

or through demographics.  This will also allow the opportunity to discuss issues of age 

independently on each factor, which has been distinguished as a predictive factor for prenatal 

care utilization and infant mortality outcomes. 

A change in distance metrics - Recall that at the end of the ANOVA section, there was a 

follow-up exploration of distance-decay in an attempt to discover the distribution of populations 

relative to the presence of obstetrics care.  We found that, at the county level, as the distance 

from the site of obstetrics care increased, the population decreased exponentially.  Statewide and 

in non-RMCs, a steep decay in distance took place, a confirmation that matches a statewide 
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population distribution in which over a quarter of the population resides in Sioux Fall’s four 

county metro area.  Additionally, another 15% of the population resides in the Rapid City two-

county metro area.  With over 40% of South Dakota’s population residing in concentrated areas, 

that leaves the remaining 58% of the population disbursed throughout rural communities.  

Additionally, in the exclusive assessment of RMCs, the change in population over increasing 

distance was found to be less drastic, indicating that a higher proportion of RMC populations 

may be residing at greater distances from obstetrics care in comparison to their mainstream 

counterparts. 

Mean distance alone is not a direct cause for infant mortality, nor does it fully account for 

the underutilization of prenatal care.  However, it may function in combination to predispose 

unhealthy outcomes.  In addition to being measured individually, mean distance will be crossed 

with the following factors in all assessments: 

 % Females with no Vehicle 

 % Males with no Vehicle 

 Median Age – age metric to assess the population structure of care seekers 

 % Population under 18 – secondary age metric, which may be more inclusive of those 

who are younger than South Dakota’s legal age of driver’s license acquisition 

 Overall Birth Rate – considers the number of birth events taking place that must cover a 

particular distance in order to obtain prenatal and obstetrics care 

 Teen Birth Rate – considers the number of birth events among teens taking place that 

must cover a particular distance in order to obtain prenatal and obstetrics care 

 Stratified birth rates 

 

Table 1: Financial/Socioeconomic and Health Factors 

Financial/Socioeconomic Health 

Median Household Income % Women Obese 

Median Family Income % Women with Diabetes 

Median Female Earnings % Women with Hypertension 

Median Male Earnings % Women with Uncontrolled Hypertension 

% Employed People with Health Insurance % Women who Smoke 

% Employed People with Private Coverage % Men who Smoke 

% Employed People with Public Coverage % Adults who Smoke 

% Employed People with No Insurance Gonorrhea per 1000 

% Unemployed People with Health Insurance LBW per 1000 
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% Unemployed People with Private Coverage % Early Prenatal Care Utilization 

% Unemployed People with Public Coverage  

% Unemployed People with No Insurance  

% No Doctor Access due to Cost  

Jointly Assessed Demographic Variables 

% Females with no vehicle 

% Males with no vehicle 

% Houses with severe structural problems 

Mean Distance 

% Population American Indian 

% Population White 

Median Age 

% Population under 18 

Overall Birth Rate 

Teen Birth Rate 

% English Proficiency 

 

Finally, after viable models are identified and discussed, the assessment will conclude with the 

calculation of a PRESS statistic. 

H1: Discerning financially focused combination factors most influential in the utilization of early 

prenatal care 

Rationale: In the literature, a lack of access to health insurance and low income in general 

have been linked to lower levels of health care utilization.  Isolating those factors may reveal 

which, if any, socioeconomic or financial factors may influence one’s ability or decision to 

utilize prenatal care. 

H2: Discerning health focused combination factors most influential in the utilization of early 

prenatal care 

Rationale: With H2 I hope to answer the following question: does the presence of an 

existent health condition or behavior influence one’s decision or ability to access early prenatal 

care?  Especially in the case of a person who is Diabetic, which automatically classifies as a 
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“high-risk pregnancy,” it will be essential to learn whether those who are most in need of care 

are seeking it.  

H3: Discerning financially focused combination factors most influential in infant mortality 

Rationale: Socioeconomic characteristics have been linked to infant mortality, though 

they cannot alone explain poor health outcomes.  Nonetheless, documenting the presence of 

financial disparity and plausible influences is an important element of this investigation. 

H4: Discerning health focused combination factors most influential in infant mortality 

Rationale: Health behaviors and conditions, such as diabetes, and high blood pressure, 

can exist simultaneously, and each has a potential for negative perinatal consequences.  In some 

cases, such as in the relationship of obesity and smoking to high blood pressure, it can be 

difficult to disentangle the individual influence of each.  Therefore, they must be measured in 

combination, perhaps revealing of the simultaneous presence of two or more outcomes is 

especially influential. 

H5: Uniting demographic, health, and financial factors most influential in the utilization of 

prenatal care 

Rationale: The decision to distinguish health-related and finance-related factors was to be 

most inclusive of all possibilities.  While H1- H4 are significant to the assessment, including a 

multitude of variables from differing angles may mask variation within the two distinctive 

contributor sets.  Pooling health and financial data may help to answer whether a combination of 

ill health and financial distress can have an influence on one’s ability to access care. 

H6: Uniting demographic, health, and financial factors most influential in infant mortality 
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Rationale: A comprehensive analysis will have the same influence as listed above, that 

we may discover whether a combination of ill health and poverty may contribute directly to the 

focus outcome of this project. 
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Chapter 5 

ANALYSIS, RESULTS, AND DISCUSSION 

PHASE 1: DETECTING STRATIFICATION IN DIFFERING COUNTY CLASSIFICATIONS: 

USING ANOVA TO IDENTIFY DIFFERENCES OF MEANS 

H1: Residents in RMCs and SITs experience financially related disadvantages in the following 

categories 

 Percentage of people unable to see a doctor due to cost 

 Median Household Income 

 Median Family Income 

 Male Earnings 

 Female Earnings 

 Percentage of houses in poor condition 

Significant differences in means were found between RMC and non-RMC communities 

in five out of six categories.  The test detected a difference of 3.5% in patients’ decision to not 

seek medical care due to costs.  Forty-three out of 66 counties contained data on this topic.  The 

counties with the lowest incidence of non-access due to cost were Union and Kingsbury Counties 

(non-RMC) at 4%, while Corson County (RMC) ranked at 19%, which was the highest statewide.  

The decision to not access a doctor due to costs was not uniformly steep in all RMCs, however 

RMCs experienced a greater disparity overall. 
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Table 2: Difference of Means in Financial Disadvantages 

RMCs RMC 

Mean 

Non-RMC 

mean 

Difference F Ratio Prob > F 

%No Doc Due to Cost 11.8% 8.3% 0.035 8.6927 0.0053 

MHHI $35669.10 $46960.10 -$11291 27.643 <0.0001 

MFI $40600.30 $60443.40 -$19843 71.249 <0.0001 

Male Earnings $32910.10 $38552.50 -$5642.4 25.557 <0.0001 

Female Earnings $28402.30 $29462.40 -$1060 1.1504 0.22875 

% Severe Housing Problems 21.8% 10.1% 0.117 55.04 <0.0001 

SITs SIT Mean Non-SIT 

Mean 

   

No Doc Due to Cost 10.3% 8.5% 0.0179 2.5027 0.1213 

MHHI $38631.90 $47635.60 -$9004.30 23.945 <0.0001 

MFI $46209.50 $61455.60 -$15246.1 50.598 <0.0001 

Male Earnings $38771.80 $34662.80 -$4109.00 17.516 <0.0001 

Female Earnings $28464.50 $29619.70 -$1155.20 1.9639 0.1659 

% Severe Housing Problems 17.5% 9.98% 0.075 23.91 <0.0001 

 

Similar to results reported by the Housing Assistance Council’s national assessments 

(HAC, 2004 and 2012), RMCs had a lower median household income in comparison to non-

RMCs, more than $11,000 lower on average.  Contrasts in Median Family Income were even 

more stark at $19,843 less than non-RMCs.  Male earnings were also significantly lower with a 

contrast of over $6,000. 

Also paralleling the HAC (2004 and 2012) findings was that within RMCs, a higher 

percentage of homes qualified as having “severe housing problems” in comparison to non-RMCs.  

A residence or neighborhood qualifies as having severe housing problems if housing prices, or 

the individual unit price, are excessive, if individual units experience overcrowding, incomplete 

plumbing, incomplete kitchen amenities, or any combination of those conditions 

(Communications et al. 2014).  In RMCs, a mean difference of 11.7% (21.8% in RMCs, 10.1% 



A. Masilela 116 

 

 
 

in non-RMCs) indicates that the occurrence of severe housing problems is significantly higher.  

In SITs, findings were similar but not as severe at a difference of 7.5% 

In SITs, which sample a broader demographic spectrum, the percentage of people unable 

to access a doctor due to costs was found to not be statistically significant.  Median household 

income and median family income were significantly lower.  Male earnings were also found to 

be lower in SITs than in non-SITs, though the contrast was not as stark as what was found 

between RMCs and non-RMCs 

 

H2: Residents in RMCs and SITs experience disparity in health insurance coverage 

 Percentage of employed people with health insurance 

 Percentage of unemployed people with health insurance 

 Percentage of employed people with private coverage 

 Percentage of unemployed people with private coverage 

 Percentage of employed people using public coverage 

 Percentage of unemployed people using public coverage 

 Percentage of employed people with no insurance 

 Percentage of unemployed people with no insurance 

RMCs experience pervasive disparity in insurance coverage among the employed and the 

unemployed.  They also experience higher rates of people utilizing public coverage, both among 

the employed and the unemployed.  The steepest difference of means was in private coverage, 

where 23.5% fewer employed people have private health insurance access.   

A similar pattern of disparity was found in SITs, where the difference in the mean 

percentage of employed people was highest at 21.6%.  Among the unemployed, a difference of 

14.8% was found.  The percentage of employed people utilizing public coverage was also 

elevated.  The percentage of unemployed people utilizing public coverage was also found to be 

elevated, however the result sits just outside the cusp of statistical significance. 
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Table 3: Disparity in Health Insurance Coverage 

RMCs  RMC 

Mean 

Non-RMC 

Mean 

Difference F Ratio Prob > F 

%Employed with Health 

Insurance 

0.68 0.871 -0.191 203.48 <0.0001 

%Unemployed with Health 

Insurance 

0.316 0.514 -0.198 8.778 0.0043 

%Employed with Private 

Coverage 

0.602 0.837 -0.235 104.31 <0.0001 

%Unemployed with Private 

Coverage 

0.385 0.058 -0.327 26.166 <0.0001 

%Employed with Public 

Coverage 

0.115 0.0685 0.046 21.146 <0.0001 

%Unemployed with Public 

Coverage 

0.27 0.172 0.0977 4.2433 0.0435 

%Employed with No Insurance 0.32 0.13 0.191 103.4821 <0.0001 

%Unemployed with No Insurance 0.684 0.486 0.198 8.777 0.0043 

SITs SIT 

Mean 

Non-SIT 

Mean 

   

%Employed with Insurance 0.748 0.879 -0.216 34.41 <0.0001 

%Unemployed with Insurance 0.375 0.523 -0.148 6.786 0.0114 

%Employed with Private 

Coverage 

0.687 0.841 -0.154 38.663 <0.0001 

%Unemployed with Private 

Coverage 

0.157 0.399 -0.242 18.739 <0.0001 

%Employed with Public 

Coverage 

0.098 0.068 0.031 11.936 0.001 

%Unemployed with Public 

Coverage 

0.245 0.166 0.079 3.908 0.0524 

%Employed with No Insurance 0.252 0.126 0.126 39.4099 <0.0001 

%Unemployed with No Insurance 0.625 0.477 0.148 6.7851 0.0114 

 

 

H3: RMCs and SITs experience distinctive demographic phenomena 

 Percentage of the population under the age of 18 

 Median age of the total population 

 Percentage of the population identifying as American Indian 
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RMCs and SITs demonstrated population distributions skewed to a younger age structure, 

with RMCs demonstrating a difference of means in the median age category of over ten years.  

The percentage of the population under 18 reinforces the pattern of a young population age 

structure, matching a “pyramidal” population age structure found in several predominantly 

American Indian counties a previous assessment (Brooks et al. 2008).  SITs demonstrated similar 

patterns of age structure, though to a lesser extent in comparison to RMCs. 

Table 4: Demographics 

RMCS RMC 

Mean 

Non-RMC 

Mean 

Difference F Ratio Prob > F 

%Population Under 18 0.297 0.232 0.112 122.86 <0.0001 

Median Age 28.6 39.3 -10.644 52.96 <0.0001 

%Population AI 0.621 0.034 0.587 387.983 <0.0001 

SITs SIT Mean Non-SIT Mean    

%Population Under 18 .344 0.232 0.065 29.586 <0.0001 

Median Age 33.5 39.0 -5.553 12.5761 0.0005 

%Population AI 0.397 0.029 0.368 58.59 <0.0001 
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Fig 8: Population Pyramids, South Dakota, Shannon County, and Corson County 

 

Source: Brooks, McCurry, and Hess (2008) 
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H4: Residents in RMCs and SITs experience elevated rates of the following birth-related 

outcomes 

 Infant Mortality 

 Teen (age 15-19) Birth Rates 

 Overall Birth Rates 

 Low Birthweight 

 Births in the age 15-19 cohort 

 Births in the age 20-34 cohort 

 Births in the age 35-50 cohort 

Rural minority communities were found to have a significantly higher rate of infant mortality, 

with a mean difference of 7.41 per 1000.  Such a contrast is indicative of a need for special 

attention to maternal and infant health in these communities.  Teen birth rates were also 

significantly higher, as were overall birth rates.  However, rates of Low Birthweight were not 

found to be significant, with a difference of 0.413 per 1000 live births. 

Table 5: Birth Outcomes and Maternal Age Cohorts 

RMCs  Mean Non-RMC 

Mean 

Difference F Ratio Prob > F 

Infant Mortality 12.7 5.3 7.41 71.54 <0.0001 

Teen Birth Rates 87.4 62.1 61.09 192.84 <0.0001 

Overall Birth Rates 105.96 61.72 44.23 109.84 <0.0001 

Births age 15-19 per 1000 86.7 16.2 70.4 22.6188 <0.0001 

Births age 20-34 per 1000 199.7 142.5 57.2 4.5163 0.0374 

Births age 35-50 per 1000 18.6 24.4 -5.769 0.7017 0.4053 

LBW per 1000 6.9 6.2 0.413 1.043 0.3109 

SITs Mean Non-SIT 

Mean 

   

Infant Mortality 10.1 5.07 5.06 34.41 <0.0001 

Teen Birth Rates 105.9 61.7 41.4 46.48 <0.0001 

Overall Birth Rates 87.4 62.1 25.29 26.56 <0.0001 

Births age 15-19 per 1000 61.0 15.2 45.85 11.9305 0.0010 

Births age 20-34 per 1000 177.2 142.3 34.87 2.3093 0.1335 

Births age 35-50 per 1000 17.5 25.8 -8.254 2.0835 0.1538 

LBW per 1000 6.6 6.2 0.7796 2.68 0.1063 
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Discussing birth rates stratified by age, both RMCs and SITs returned statistically significant 

differences of means in comparison to their non-SIT counterparts. The steepest difference was 

present in the age 15-19 cohort, in which the birth rate in RMCs was five times that of non-

RMCs.  RMCs therefore have a distinctive group of young people who may be in need of 

additional support for prenatal care, and also may be at risk for pregnancy complications due to 

biological immaturity (Olausson et al. 1999, Friede et al. 1987).  A curious discovery was the 

higher birth rates age 35-50 in non-RMCs and non-SITs.  A study from the Pacific Northwest 

indicated a higher incidence of low birthweight among mothers in their forties (Aldous and 

Edmonson 1993).  While no definite conclusions can be drawn at this time, an assessment of 

health risks among older mothers in non-RMCs and SITs may shed light on this distinctive birth 

cohort. 

SITs were also found to have higher rates of infant mortality, teen birth rates, and overall 

birth rates in comparison to non-SITs.  The difference between SITs and non-SITs, however, was 

not as stark compared to RMCs and non-RMCs.  The mean difference in Low Birthweight was 

not found to be statistically significant. 

 

H5: Women in RMCs and SITs experience a higher prevalence of the following existent health 

conditions and behaviors 

 Percentage of women who smoke 

 Percentage of women who are obese 

 Percentage of women who are Diabetic 

 Percentage of women who have hypertension (high blood pressure/HBP) 

 Percentage of women who have uncontrolled hypertension 

 Prevalence of gonorrhea per 100,000 

 Prevalence of chlamydia per 100,000 
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In the literature, smoking, obesity, diabetes, and high blood pressure (HBP overall and 

uncontrolled HBP) have all been implicated as risk factors for infant mortality (Kleinman et al. 

1988, Melamed and Hod 2009, Kristensen et al. 2005, Brown and Buddle 1996).  Statistical 

significance was found in all five categories for both RMCs and SITs, with nearly a 10% 

difference in rates of smoking and obesity among RMCs.  The percentage of women with 

diabetes was also higher compared to non-RMCs at 5%. The higher rate of diabetes is especially 

concerning, since the rate of birth defects is higher among women with diabetes (Rogers 1989).  

Contrasts in health outcomes between SITs and non-SITs were also significant, but to a lesser 

degree than in RMCs. 

Table 6: Health Behaviors and Conditions 

RMCs Mean Non-RMC 

Mean 

Difference F Ratio Prob > F 

%Women who Smoke 0.264 0.194 0.098 160.7 <0.0001 

%Women Obese 0.379 0.283 0.096 82.69 <0.0001 

%Women with Diabetes 0.137 0.084 0.053 96.32 <0.0001 

%Women HBP 0.405 0.363 0.042 42.52 <0.0001 

%Women HBP Uncontrolled 0.222 0.207 0.014 21.88 <0.0001 

Gonorrhea per 100,000 142.08 10.13 131.95 43.9 <0.0001 

Chlamydia per 100,000 841.75 133.85 707.9 62.5041 <0.0001 

SITs Mean Non-SIT 

Mean 

   

%Women who Smoke 0.296 .197 0.071 69.22 <0.0001 

%Women Obese 0.343 0.282 0.06 29.1985 <0.0001 

%Women with Diabetes 0.122 0.081 0.04 62.97 <0.0001 

%Women HBP 0.390 .362 0.028 22.41 <0.0001 

%Women HBP Uncontrolled 0.217 0.207 0.0099 13.81 0.0004 

Gonorrhea per 100,000 88.24 10.6 77.65 16.001 0.0002 

Chlamydia per 100,000 541.6 141.2 400.36 18.514 <0.0001 

 

RMCs also experienced a higher prevalence of women experiencing hypertension, with a 

difference of means at 4.2%.  Perhaps more importantly, a difference of means of 1.4% of 
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women in RMCs reported their hypertension as “uncontrolled.” That is, they are receiving no 

medical assistance in the management of their hypertensive condition.  The true influence of 

these selected conditions is yet unknown, and will require a follow-up assessment in the final 

stage of data analysis. 

Gonorrhea and chlamydia were selected as the sexually transmitted disease components 

due to their established connection to ectopic pregnancy.  Ectopic pregnancies in some cases 

pose severe health risks to the mother and fetus, and frequently do not last to full term.  Of note 

is that chlamydia is significantly more common.  Most importantly, the conditions are treatable 

and preventable. 

A significant difference of means in gonorrhea and chlamydia infection was found in 

RMCs. For gonorrhea, 131.95 per 100,000 people, and for chlamydia, the prevalence was 707.9 

per 1000.  Similar disparity was also found in SITs at 77.65 per 100,000and 400.4 respectively.  

Men and women in RMCs are at significantly greater risk for contracting both infections, yet 

both conditions can be treated and prevented.  On such intimate topics, and also considering the 

history of reproductive misconduct committed against American Indians, the design of 

interventions must be sensitive to the social as well as physical needs of potential patients.  

While it is easy to speculate from the outside, intervention must be built from within the 

community. 

 

H6: Residents of RMCs and SITs experience disparities in the following utilization categories 

 Percentage of Early Prenatal Care utilization 

 Mean distance to obstetrics care 

 Percentage of females with no vehicle access 

 Percentage of males with no vehicle access 
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RMCs were found to have a significant difference in mean rates of Early Prenatal Care 

utilization at 20.8% less than non-RMCs.  A similar pattern was found in SITs, though to a lesser 

extend at 13.2%.  Both RMCs and SITs were also found to have higher rates of women without 

access to automobiles, with SITs at 4.4% difference in comparison to non-SITs.   

Mean distance, the percentage of males with no vehicle, and the percentage of English 

proficient residents were found to not be statistically significant in either circumstance. 

Table 7: Utilization 

RMCs Mean Non-RMC 

Mean 

Difference F Ratio Prob > F 

%EP Care 0.523 0.731 -0.208 101.07 <0.0001 

Mean Distance: Obstetrics Care 41.13 32.32 8.998 1.09 0.2996 

%Females with No Vehicle 0.058 0.0139 0.03 18.15 <0.0001 

%Males with No Vehicle 0.025 0.016 0.008 2.5424 0.116 

% English Proficient 0.963 0.947 0.015 1.5627 0.2158 

SITs Mean Non-SIT 

Mean 

   

%EP Care 0.601 0.733 -0.132 34.22 <0.0001 

Mean Distance: Obstetrics Care 32.56 34.29 -1.717 0.0556 0.8143 

%Females with No Vehicle 0.043 0.012 0.044 32.05 <0.0001 

%Males with No Vehicle 0.021 0016 0.005 1.2261 0.2723 

% English Proficient 0.961 0.946 0.015 2.0745 0.1547 

 

Population in Relation to Mean Distance 

In the previous section, the difference in mean distance from service providers was found to not 

be statistically significant between RMCs and non-RMCs.  SITs and non-SITs yielded similar 

findings.  The following assessment observes distance in relation to population.  Early 

population assessments indicated that a significant portion of South Dakota’s population was 

located in Sioux Falls and Rapid City.  This assessment will attempt to model the relationship of 

population in relation to distance. 

H7: As the mean distance increases, population decreases 
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Statewide, the follow-up assessment indicates decay in the total population as the mean 

distance from obstetrics care increases. Findings were similar in non-RMCs, with a (negative) 

growth rate 0.04 less than in the statewide assessment. 

Fig 9: Population in Relation to Mean Distance from Service Providers 

 

In general, as the mean distance 

between the service provider and 

patient increases, the total 

population decreases, with the 

exception of Shannon County (Pine 

Ridge)  Note the lone point at the top, 

right corner of the RMC distance-

decay model. 
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The assessment of RMCs indicates a less stark vision of distance-decay in relation to the total 

population proximity to obstetrics care.  Observing the X-axis, not a single RMC community has 

a mean distance to obstetrics care of less than 10 miles.  The outlier to the top right, Shannon 

County, has a mean distance of 55.1 miles, and an early prenatal care utilization rate of 55%.  

Though the contrast in distance decay between the state, RMCs, and non-RMCs is a curious 

discovery, the extent to which the distribution of population relative to obstetrics services early 

prenatal care utilization is yet unknown.  This topic must be assessed further in the subsequent 

section of multivariate analysis, by developing an index of mean distance and population and 

comparing its probable influence on early prenatal care utilization. 

 

PHASE 2: ASSESSING SERVICE REGION RESIDENTIAL PROPORTIONALITY AND 

UTILIZATION 

Identifying Service Regions for Obstetrics Care – Bosanac et al  (1976) identified equitable 

service regions to be within 15 miles or 30 minutes of travel time.  The same principle will be 

applied to obstetrics care.  The LR_Statewide feature class will serve as the networking layer.  

Point locations upon which service regions will be based will use the 32 identified obstetrics care 

providers from AD_L_Hospital_Locations. 

 

Proportionality of Obstetrics Care in Relation to Rural Residences – I suspect that regions with 

high populations of people located outside of the equitable service regions may experience 

higher rates of infant mortality due to the inability to traverse such great distances in pursuit of 

care.  For this analysis, Indian reservation communities will be the primary focus.  Within each 

reservation territory, the proportion of households located within the equitable service region(s) 

will be compared to the total population of households. 
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H1: In American Indian reservation communities, residents are more likely to reside outside of 

the equitable service regions 

 

H2: The counties containing a higher proportion of households located at a greater distance than 

the equitable service regions experience lower rates of early prenatal care utilization 

 

H3: The counties containing a higher proportion of households located at a greater distance than 

the equitable service regions experience higher rates of infant mortality 

 

 

Results 

 

H1: In American Indian reservation communities, residents are more likely to reside outside of 

the equitable service regions 

 

In Rosebud, Cheyenne River, and Lake Traverse, a simple majority of people reside 

within the 20-mile equitable service region.  However, compared to the state level, that is a full 

10% fewer people living within range of obstetrics care.  Pine Ridge has just over 1/5, while 

Standing Rock has just under 1/5 of all households located within the equitable service region 

rage. 

Table 8: Service Region Proportionality 

Region Total 

Households 

Within 

Service 

Region 

% Total 

Households 

All Reservation Territories 7,824 3,182 40.7% 

South Dakota 47,616 31.021 65.1% 

Pine Ridge 1,358 298 21.9% 

Rosebud 2,298 1,213 52.8% 

Cheyenne River 1,288 648 50.3% 

Standing Rock 557 99 17.8% 

Crow Creek 438 1 0.02% 

Lower Brule 31 3 9.7% 

Yankton 504 406 80.5% 

Lake Traverse 1646 859 52.2% 

Pierre Micropolitan Area 587 435 74.1 

Rapid City Metro Area 12,184 10,303 84.6% 

Sioux Falls Metro Area 5,127 4,668 91.0% 
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Crow Creek and Lower Brule, which sit “Yin and Yang” at the center of the state, both 

have less than 10% coverage.  The two reservations do not have IHS hospitals equipped for full 

obstetrics care, but they do sit just outside the service range of Saint Mary’s Health Care Center 

in Pierre and Sanford Mid-Dakota Medical Center in Chamberlain. 

 

Fig 10: Equitable 20-mile service region range 

 

Source: South Dakota Department of Transportation, South Dakota Department of Health, South 

Dakota Department of State.  Arranged using ESRI Arc MAP 
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The Pierre micropolitan area, which is northwest of the Crow Creek-Lower Brule 

reservation territory demonstrates coverage of a majority of its county residents, at just under 

75%.  The majority of households in the Rapid City and Sioux Falls Metro areas also had 

coverage. 

Also worth note are the communities nestled between the Lake Traverse-Standing Rock 

contiguous territory and the town of Aberdeen.  There are eleven total counties with little or no 

coverage for service regions.  Infant mortality and prenatal care utilization rates vary, but 

utilization rates tend to be in the majority.  The region on its own is worthy of further 

investigation into what enables and/or enables positive outcomes. 
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H2: The counties containing a higher proportion of households located at a greater distance than 

the equitable service regions experience lower rates of early prenatal care utilization 

 

 

Assessing the 70% bracket at the state level, rates of early prenatal care utilization   were 

lower by about 6% among counties where fewer than 70% of all residences were within the 

equitable service range.   Among SITs, stratification was even greater at 12%. 

Measuring from the state upper quartile (87.15%) there was also stratification.  The steepest 

stratification was among SITs, with an 18.3% difference in early prenatal care utilization. 

In comparing differences of means, distance in some cases corresponds with reduced 

rates of early prenatal care utilization.  Though RMCs did not reveal significant contrast, the 

results may still be indicative of relevant phenomena.  By this measure, distance may not be the 

most important factor in early prenatal care utilization.  As we observed at the end of the 

previous section, higher proportions of the overall population of RMCs reside at greater 

distances from obstetrics care.  Prenatal care utilization in RMCs also tends to be lower in 

general.  In the case of Jackson County, though the county contains an obstetrics care unit, it has 

some of the lowest rates of prenatal care utilization.  The surrounding counties however have 

significantly higher rates of prenatal care utilization.  No definite conclusions can be made at this 

time. 
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Table 9 (Series): County Level Equitable Service Regions and Early Prenatal Care Utilization 

 

Simple Majority (50%) 

 

County Mean Difference Error F Ratio P-Value 

State 0.693     

Majority 0.703 0.02239 0.01727 0.7640 0.3854 

Minority 0.681 -0.02239 0.01892   

RMC  

Majority 0.533 0.02167 0.02576 0.35337 0.5652 

Minority 0.512 -0.02167 0.02576   

SIT  

Majority 0.628 0.06833 0.03243 1.7760 0.1993 

Minority 0.560 -0.06833 0.03972   

 

Super Majority (70%) 

 

County Mean Difference Error F Ratio P-Value 

State 0.693     

Majority 0.730 -0.06157 0.01917 6.0963 0.0162 

Minority 0.668 0.06157 0.01595   

RMC  

Majority 0.585 0.044 0.03991 2.9435 0.1170 

Minority 0.510 0.075 0.01785   

SIT  

Majority 0.685 0.120 0.04184 5.757 0.0275 

Minority 0.565 -0.120 0.02739   

 

State Upper Quartile (87.15%) 

 

County Mean Difference Error F Ratio P-Value 

State 0.693     

Majority 0.7594 0.0878 0.02425 9.9288 0.0025 

Minority 0.6716 -0.0878 0.01372   

SIT  

Majority 0.756667 0.183137 0.05512 9.3838 0.0067 

Minority 0.573529 -0.183137 0.02315   

 

* None of the RMC communities met the criteria of the state upper quartile of early prenatal care 

utilization. 
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H3: The counties containing a higher proportion of households located at a greater distance than 

the equitable service regions experience higher rates of infant mortality 

 

Table 10 (Series): County Level Equitable Service Regions and Infant Mortality 

 

Simple Majority (50%) 

 

County Mean Difference Error F Ratio P-Value 

State      

Majority 6.4 0.5094 0.6644 0.2672 0.6070 

Minority 6.9 -0.5094 0.727   

RMC  

Majority 10.6 4.2 1.0212 8.2569 0.0166 

Minority 14.8 -4.2 1.0212   

SIT  

Majority 8.4 -4.4 1.0728 6.7665 0.0181 

Minority 12.8 4.4 1.3140   

 

Super Majority (70%) 

 

County Mean Difference Error F Ratio P-Value 

State      

Majority 5.6 1.6 0.75243 2.8205 0.0979 

Minority 7.3 -1.6 0.62606   

RMC  

Majority 11.1 1.9 2.3 0.5498 0.4755 

Minority 13.0 -1.9 1.0   

SIT  

Majority 7.2 -4.2 1.5752 4.9764 0.0387 

Minority 11.4 4.2 1.0312   

 

State Upper Quartile (87.15%) 

 

County Mean Difference Error F Ratio P-Value 

State      

Majority 4.9 2.2 0.96891 4.0022 0.0497 

Minority 7.2 -2.2 0.54810   

SIT  

Majority 5.2 -5.8 2.2 6.1676 0.0231 

Minority 11.0 5.8 0.9   

 

In all cases that returned viable P-Values, regions with a higher proportion of the 

population living outside of the service region returned higher rates of infant mortality.  



A. Masilela 133 

 

 
 

Especially steep were the contrasts in SITs.  As the criteria became more exclusive (requiring an 

increasing percentage of households to be in range) the difference in means in infant mortality 

rates also increased.  Observing SITs specifically, declines in infant mortality following 

increased exclusivity seemed to have the greatest influence in increasing contrasts. 

As we have emphasized, distance itself does not cause infant mortality.  However, it can 

inhibit access to early prenatal care and emergency services.  motor vehicle accidents and 

fatalities are discussed as a “rural epidemic” (Muelleman, Walker and Adney 1993).  An issue 

cited was that greater distances from emergency services leaves an accident victim in danger of 

not being reached in time.  Is it possible that infant medical emergencies taking place in rural and 

isolated communities experience the same danger?  Future qualitative investigations must 

include a discussion of emergency service access.  This project has been discussing accesses as a 

function of the patient being able to seek care.  A missing link may be the practitioner’s ability to 

reach the patient in need. 
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LINEAR REGRESSION TABLES 

The following tables present a series of linear regression analyses in an attempt to 

establish individual relationships between factors.  These simple tests are not for the purpose of 

drawing analytical conclusions.  Rather, they are an attempt at understanding basic relationships 

between factors.  Of greatest focus is infant mortality, however several tests also cross with early 

prenatal care.  It is a necessary step before progressing into the Stepwise component, so that we 

may be provided with a basic idea of plausible relationships that may unfold.  Statewide 

measures, RMC and non-RMCs have been presented for this portion, since RMCs have so far 

demonstrated the steepest measures of stratification. 

Statewide 

Results Shaded in gold indicate negative relationships, while results shaded in blue indicate 

positive relationships.  Results listed in white indicate spurious or statistically insignificant 

results. 
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Table 11 (Series): Preliminary Simple Linear Regression Exploration 

Hypothesis X Factor Y Response Rsquare Prob>F Verdict Rec 

Samples 66 
     Financial Tests 

      H1 MHHI IMR 0.1749 0.0005 Neg 
 H2 MFI IMR 0.3166 0.0001 Neg 
 H3 FemEarn IMR 0.0014 0.7668 Spur 
 H4 MaleEarn IMR 0.2079 0.0001 Neg 
 H5 %EMPHealthINS IMR 0.3925 <0.0001 Neg 
   UP 

 
0.08 0.0214 Neg 

 H6 %EMPPubCov IMR 0.3148 <0.0001 Neg 
   UP 

 
0.1987 0.0002 Pos 

 H7 %EMPNoIns IMR 0.3925 <0.0001 Pos 
   UP 

 
0.08 0.0213 Pos 

 H8 %NoDocCost EPCare 0.2954 0.0002 Pos 
 H9 %FemNoCar IMR 0.2551 <0.0001 Pos 
 H10 %MaleNoCar IMR 0.0302 0.1626 Spur 
 H11 MeanDist EPCare 0.0408 0.104 Spur 
 H12 MeanDist IMR 5.285x10^5 0.9538 Spur 
 Demographic 

Tests 
      H13 %Pop<18 IMR 0.4227 <0.0001 Pos 

 H14 MedianAge IMR 0.2687 0.0001 Neg 
 H15 %AI IMR 0.4939 <0.0001 Pos 
 H16 %White IMR 0.5139 <0.0001 Neg 
 

H17 
Severe Housing 

Problems IMR 0.329 <0.0001 Pos 
 Health Test 

      H18 BR IMR 0.3838 <0.0001 Pos 
 H19 TeenBR IMR 0.5401 <0.0001 Pos 
 H20 LBW IMR 0.0645 0.0396 Pos 
 H21 %EPCare IMR 0.4134 <0.0001 Neg 
 H22 %WomenObese IMR 0.2419 <0.0001 Pos 
 H23 %WomenDiabetic IMR 0.3723 <0.0001 Pos 
 H24 %WomenSmoking IMR 0.4699 <0.0001 Pos 
 H25 %WomenSmoking LBW 0.0932 0.0127 Pos 
 

H26 
Gonorrhea per 

100,000 IMR 0.171 0.0006 
Pos, 

nonlinear Log 

H27 
Chlamydia per 

100,000 IMR 0.256 <0.0001 
Pos, 

nonlinear Log 
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RMC 

Hypothesis X Factor Y Response Rsquare Prob>F Verdict 

Samples 12         

Financial Tests           

H1 MHHI IMR 0.0197 0.66332 Spur 

H2 MFI IMR 0.056 0.459 Spur 

H3 FemEarn IMR 0.0122 0.7328 Spur 

H4 MaleEarn IMR 0.5711 0.0045 Neg 

H5 %EMPHealthINS IMR 0.0506 0.482 Spur 

  UP   0.2003 0.1446 Spur 

H6 %EMPPubCov IMR 0.2065 0.1378 Spur 

  UP   0.2551 0.0939 Spur 

H7 %EMPNoIns IMR 0.0506 0.482 Spur 

  UP   0.2003 0.1446 Spur 

H8 %NoDocCost EPCare 0.3827 0.0424 Pos 

H9 %FemNoCar IMR 0.0905 0.3422 Spur 

H10 %MaleNoCar IMR 0.1437 0.2244 Spur 

H11 MeanDist EPCare       

H12 MeanDist IMR 0.3677 0.0366 Pos 

Demographic 
Tests           

H13 %Pop<18 IMR 0.0168 0.6878 Spur 

H14 MedianAge IMR 0.007627 0.7873 Spur 

H15 %AI IMR 0.0008 0.931 Spur 

H16 %White IMR 0.0002 0.9614 Spur 

H17 % Severe Housing Problems IMR 0.086 0.3544 Spur 

Health Test           

H18 BR IMR 0.0274 0.6073 Spur 

H19 TeenBR IMR 0.0013 0.9129 Spur 

H20 LBW IMR 0.0367 0.5512 Spur 

H21 %EPCare IMR 0.001 0.9227 Spur 

H22 %WomenObese IMR 0.0083 0.7781 Spur 

H23 %WomenDiabetic IMR 0.0014 0.9086 Spur 

H24 %WomenSmoking IMR 0.0124 0.7306 Spur 

H25 %WomenSmoking LBW 0.1093 0.3507 Spur 

H26 Gonorrhea per 100,000 IMR 0.0615 0.437 spur 

H27 Chlamydia per 100,000 IMR 0.013 0.728 Spur 
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Non-RMC 

Hypothesis X Factor Y Response Rsquare Prob>F Verdict 

Sample 54         

Financial Tests           

H1 MHHI IMR 7.861x10^5 0.9493 Spur 

H2 MFI IMR 0.0003 0.9022 Spur 

H3 FemEarn IMR 0.047 0.1155 Spur 

H4 MaleEarn IMR 0.0016 0.7755 Spur 

H5 %EMPHealthINS IMR 0.162 0.0026 Neg 

  UP   0.0135 0.4031 Spur 

H6 %EMPPubCov IMR 0.0826 0.0351 Neg 

  UP   0.1438 0.0047 Pos 

H7 %EMPNoIns IMR 0.162 0.0026 Pos 

  UP   0.0135 0.4027 Spur 

H8 %NoDocCost EPCare 0.0495 0.2209 Spur 

H9 %FemNoCar IMR 0.0032 0.6834 Spur 

H10 %MaleNoCar IMR 0.0509 0.1009 Spur 

H11 MeanDist EPCare 0.037 0.1637 Spur 

H12 MeanDist IMR 0.0858 0.0316 Neg 

Demographic 
Tests           

H13 %Pop<18 IMR 0.0255 0.2489 Spur 

H14 MedianAge IMR 0.0024 0.7273 Spur 

H15 %AI IMR 0.0992 0.0203 Pos 

H16 %White IMR 0.1635 0.0024 Neg 

H17 Severe Housing problems IMR 0.006 0.563 Spur 

Health Test           

H18 BR IMR 0.0431 0.1318 Spur 

H19 TeenBR IMR 0.1213 0.0257 Pos 

H20 LBW IMR 0.0269 0.236 Spur 

H21 %EPCare IMR 0.0437 0.1295 Spur 

H22 %WomenObese IMR 0.0162 0.359 Spur 

H23 %WomenDiabetic IMR 0.0177 0.3379 Spur 

H24 %WomenSmoking IMR 0.0987 0.0207 Pos 

H25 %WomenSmoking LBW 0.0129 0.5156 Spur 

H26 Gonorrhea per 100,000 IMR 0.012 0.3137 Spur 

H27 Chlamydia per 100,000 IMR 0.014 0.3916 Spur 
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PHASE 3: MULTIPLE REGRESSION IN THE IDENTIFICATION OF COMBINATION 

FACTORS CONTRIBUTING TO EARLY PRENTAL CARE UTIILIZATION AND INFANT 

MORTALITY 

Financial and Health Exploration 

 

H1: Discerning financially focused combination factors most influential in the utilization of early 

prenatal care 

 

Table 12: H1 

 F Ratio R
2
 RMSE t Ratio P-Value 

STATE (Intercept) 66.8321 0.679657 0.059462 11.81 <0.0001 

% White    9.77 <0.0001 

Median Age    -3.48 0.0009 

RMC (Intercept) 208278.0 1 0.000141 861.88 0.0007 

Median Household Income    -243.7 0.0026 

% Unemployed with Health 

Ins 

   426.28 0.0015 

% Females with No Vehicle    -17.47 0.0364 

Severe Housing Problems    -50.60 0.0126 

Median Age    -531.3 0.0012 

% Under 18    -909.4 0.0007 

Birth Rate    619.01 0.0010 

Teen Birth Rate    -761.1 0.0008 

Mean Distance    145.18 0.0044 

(Median Age)*(Mean 

Distance) 

   -114.6 0.0056 

Non-RMC (Intercept) 7.0112 0.364008 0.0544 -0.51 0.6126 

% Employed no Health Ins.    -3.06 0.0036 

% White    2.19 0.0336 

% English Proficiency    3.47 0.0011 

Mean Distance    -2.05 0.0457 

SIT (Intercept) 58.2065 0.916063 0.036184 6.33 <0.0001 

% White    2.30 0.0351 

Median Age    -4.83 0.0002 

% Under 18    -3.99 0.0011 

Non-SIT (Intercept) 4.788 0.182148 0.062219 11.51 <0.0001 

% Males with No Vehicle    -2.05 0.0466 

Median Age    -2.72 0.0095 

H1 PRESS SSE Valid? 

State 0.2467033941 0.22275143 Yes 

RMC 0.000055216 0.000000019793 No 

SIT 0.0351076812 0.02094897 Yes 
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The state, RMC, and SIT designations all returned R
2
 values worthy of investigation, 

however the contrast of the RMC’s PRESS value in comparison to the SSE indicates that there is 

an error in validity, and therefore the model is not reliable.  At the state level, race (% population 

identifying as White) and median age have been found to be influential in the utilization of 

prenatal care.  Counter to indications from the literature, increasing median age was found to be 

negatively associated with early prenatal care utilization. 

The SIT model yielded similar outcomes, with the % White and median age being found 

as influential in the same ways.  Additionally, the percentage of the population under the age of 

18 was found to have a negative relationship with early prenatal care utilization.  For this first 

assessment, it seems that the two different age metrics yield opposing influences. 

When financial and demographic characteristics are placed in the same model, it seems 

that differences in demographics more clearly demonstrate stratification, rather than financial 

characteristics alone. 

  



A. Masilela 140 

 

 
 

H2: Discerning health focused combination factors most influential in the utilization of early 

prenatal care 

 

Table 13: H2 

 F Ratio R
2
 RMSE t Ratio P-Value 

STATE (Intercept) 49.4502 0.705254 0.057495 8.82 <0.0001 

% White    9.81 <0.0001 

Median Age    -3.44 0.0010 

Gonorrhea per 100k    2.32 0.0236 

RMC (Intercept) 10.4897 0.797311 0.032318 3.99 0.0040 

% Under 18    -5.01 0.0010 

Gonorrhea per 100,000    3.62 0.0067 

% Uncontrolled HBP    -2.40 0.0435 

Non-RMC (Intercept) 7.9390 0.322648 0.055621 -0.32 0.7481 

% Employed no insurance    3.01 0.0041 

% English Proficient    3.20 0.0024 

% Women with Diabetes    -3.30 0.0018 

SIT (Intercept) 58.2065 0.916 0.036184 6.33 <0.0001 

% White    2.30 0.0351 

Median Age    -4.83 0.0002 

% Pop Under the Age of 18    -3.99 0.0011 

Non-SIT (Intercept) 1.9187 0.041784 0.066577   

Mean Distance     0.1730 

H2 PRESS SSE Valid? 

State 1.4217044013 0.20495265 No 

RMC 0.0153531064 0.00835587 Yes 

SIT 0.0351076812 0.02094897 Yes 

 

In SITs, populations with a larger proportion of Whites corresponded with higher rates of 

prenatal care usage.  Additionally, a rising proportion of the population under the age of 18 was 

negatively associated with prenatal care.  Curiously, rising median age was also associated with 

lower rates of prenatal care, similarly to the findings of H1 SITs.  The result is unusual, given 

that in the previous section of linear examination, increasing median age was positively 

associated with early prenatal care usage. 

In RMCs significant health factors included the prevalence of gonorrhea and uncontrolled 

high blood pressure.  As mentioned before, gonorrhea infection increases the likelihood of 

ectopic pregnancy, which can pose serious health risks at any stage of pregnancy for the mother 
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and developing baby.  That being said, the test is potentially indicative of positive news.  Even 

though gonorrhea infection was found to be high in the ANOVA phase, a there is a statistically 

significant positive relationship with early prenatal care.  Could this possibly mean that women 

who have experienced or are experiencing gonorrhea infection are aware of increased pregnancy 

risks?  Such an inquiry is worthy of further ethnographic research. 

Uncontrolled high blood pressure had a negative correspondence with prenatal care 

utilization.  To clarify, this is not a direct relationship: having uncontrolled high blood pressure 

does not stop a person from pursuing prenatal care.  However, high rates of uncontrolled 

hypertension may be indicative of health care underutilization in a variety of categories, or a lack 

of easily accessible health care.  Is it possible that the underutilization health care related to the 

management of hypertension is happening simultaneously with prenatal care underutilization?  

Does the lack of availability of care manifest across a spectrum of health issues?  



A. Masilela 142 

 

 
 

H3: Discerning financially focused combination factors most influential in infant mortality 

Table 14: H3 

 F Ratio R
2
 RMSE t Ratio P-Value 

STATE (Intercept) 40.4017 0.561902 2.665138 13.48 <0.0001 

% Unemployed with Private 

Health Insurance 

   -2.63 0.0108 

% White    -5.74 <0.0001 

RMC (Intercept) 205359.3 1 0.007459 167.34 0.0038 

Median Male Earnings    -302 0.021 

% Unemployed with Health 

Insurance 

   19.27 0.0348 

% Males with No Vehicle    -82.49 0.0077 

Severe Housing Problems    5.25 0.067 

Median Age    291.05 0.022 

Birth Rate    31.51 0.0202 

Teen Birth Rate    -6.73 0.0066 

Mean Distance    180.02 0.0035 

(Median Age-

28.6167)*(Mean Distance 

41.1333) 

   42.56 0.0150 

(Birth Rate-105.95)* (Mean 

Distance 41.1333) 

   32.01 0.0199 

Non-RMC (Intercept) 4.2151 0.256 2.364005 -2.23 0.0304 

% Employed with Health 

Insurance 

   -3.32 0.0283 

% Employed with Private 

Health Insurance 

   2.67 0.251 

% Employed with Public 

Coverage 

   2.63 0.0072 

Mean Distance    -3.04 0.0038 

Non-RMC (Intercept) 10.1604 0.163454 2.433349  0.0024 

% White      

SIT (Intercept) 16.1089 0.751269 2.306008 4.27 0.0006 

Median Male Earnings    -4.20 0.0007 

% Males with No Vehicle    -2.69 0.0160 

Birth Rate    2.50 0.0238 

Non-SIT (Intercept) 6.5167 0.16919 2.221784   

% White     0.0157 

H3 PRESS SSE Valid? 

State 506.38792903 447.4867 Yes 

RMC 0.0399783983 0.00005563 No* 

SIT 142.19153557 85.08279 Yes 
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*Unable to reduce model to a finer set of factors while maintaining a significant R
2 

and valid 

intercept.
 
 

 

In SITs, median male earnings were also negatively associated with infant mortality.  

Higher birth rates were positively associated with infant mortality.  Perhaps this may indicate 

that there is a larger incidence of people who are medically underserved with regards to prenatal 

care.  A rising percentage of males without an automobile was found to be negatively associated 

with infant mortality.  No definite conclusion can be drawn at this time, due to the lack of other 

motor vehicle data.  While vehicle fatality data is available and has been included in the 

assessment of health-related issues, age-specific vehicle fatality data are suppressed throughout 

most of SD (Minnehaha and Pennington counties are the only public data sources). 

Statewide, variations in the measured outcomes are most clearly expressed through racial 

demographics (% Population identifying as White) and in relation to the proportion of 

unemployed people with private insurance.  We discovered in the ANOVA section that Whites 

experienced significantly lower rates of infant mortality statewide, thus the negative association 

with infant mortality is intuitive.  In the discussion of health insurance, an increased percentage 

of unemployed people having health insurance had a negative association with infant mortality. 
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H4: Discerning health focused combination factors most influential in infant mortality 

Table 15: H4 

 F Ratio R
2
 RMSE t Ratio P-Value 

STATE (Intercept) 67.5543 0.513915 2.78529  <0.0001 

% White      

RMC (Intercept) 462281.0 1 0.004308 420.42 0.0015 

% Female s with No Vehicle    751.83 0.0008 

% No Doctor Visits/Cost    198.58 0.0032 

% Pop Under 18    69.71 0.0091 

Low Birthweight per 1000    -294.8 0.0022 

Gonorrhea per 100k    -322.8 0.0020 

Chlamydia per 100k    644.24 0.0010 

Mean Uncontrolled HPB    -249.3 0.0026 

Mean Distance    604.61 0.0011 

(% Pop Under 18-

0.0343)*(Mean Distance-

39.7727) 

   91.65 0.0069 

Non-RMC (Intercept) 10.1604 0.163454 2.433349  0.0024 

% White      

SIT (Intercept) 13.3423 0.610848 2.798283 2.18 0.0437 

Severe Housing 

Problems 

   2.18 0.0434 

Mean Distance    3.47 0.0029 

Non-SIT (Intercept) 7.9010 0.152232 2.491651   

% White     0.0073 

H4 PRESS SSE Valid? 

State 539.15633109 496.5017 Yes 

RMC 1.3200521584 0.000019 No* 

SIT 142.19153557 85.08279 Yes 

 

*Unable to reduce model to a finer set of factors while achieving a significant R
2 

and valid 

intercept.
 
 

In SITs, housing problems and mean distance were found to be the most influential 

combination factors, yet both factors are indirect.  On the discussion of housing conditions, 

overcrowding has been found to predispose the transmission of communicable disease, with 

tuberculosis being a hot topic in the US and Canada (Rieder 1989, Myers et al. 2006, Jones 2006, 

Clark, Riben and Nowgesic 2002).  An urban hospital study from Canada also indicated the 
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combination of overcrowding and seasonal influenza a recipe for health emergencies (Schull, 

Slaughter and Redelmeier 2002).  Is it possible that overcrowding in these communities increases 

the likelihood of respiratory infection in infants?  This finding warrants intensive investigation in 

future projects. 

 

H5: Uniting demographic, health, and financial factors most influential in the utilization of early 

prenatal care 

 

Table 16: H5 

 F Ratio R
2
 RMSE t Ratio P-Value 

STATE (Intercept) 46.618 0.692849 0.0587 13.19 <0.0001 

% American Indian    -9.48 <0.0001 

Median Age    -2.93 0.0047 

Gonorrhea per 100k    2.29 0.0252 

RMC (Intercept) 21.0244 0.88744 0.024084 -2.93 0.0191 

% White    6.39 0.0002 

Gonorrhea per 100k    6.40 0.0002 

Mean HBP    4.01 0.0039 

Non-RMC (Intercept) 9.5059 0.363201 0.053931 2.42 0.0194 

% Employed no insurance    -2.73 0.0088 

% English Proficient    2.84 0.0064 

% Women with Diabetes    -2.77 0.0079 

SIT (Intercept) 67.5812 0.888277 0.0405 7.76 <0.0001 

Median Age    -3.84 0.0013 

% Pop Under 18    -7.02 <0.0001 

Non-SIT (Intercept) Non-

SIT (Intercept) 

5.29 0.107324 0.06426   

Median Household Income      0.0262 

H5 PRESS SSE Valid? 

State 0.2479717455 0.003445 No 

RMC 0.0154842741 0.00464028 Yes 

SIT 0.0351076812 0.02094897 Yes 

 

Taking into consideration all possible factors in SITs, median age and the percentage of 

the population under 18 were found to be the most influential combination factors, though they 

appear to operate in opposing directions.  The negative influence of increasing median age in 
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early prenatal care is a curious, recurring finding, which sets South Dakota apart from literature 

suggestions that older (relatively speaking) mothers are more likely to utilize prenatal care.   

The finding within RMCs that the percentage of the population under the age of 18 in 

SITs predisposes prenatal care underutilization falls in line with the literature.  Regions such as 

Shannon and Mellette counties have a very young population age structure, and also experience 

poor prenatal care utilization. 

 

H6: Uniting demographic, health, and financial factors most influential in infant mortality 

Table 17: H6 

 F Ratio R
2
 RMSE t Ratio P-Value 

STATE (Intercept) 33.2322 0.513379 2.808855 -0.24 0.8127 

% Unemployed with Private 

Health Insurance 

   -3.43 0.0011 

% Population Under 18    4.83 <0.0001 

RMC (Intercept) 119.4305 0.978159 0.558471 13.42 <0.0001 

Median Male Earnings    -14.31 <0.0001 

Mean Uncontrolled HBP    -9.48 <0.0001 

Mean Distance    7.86 <0.0001 

Non-RMC (Intercept) 10.0519 0.161992 2.435474  0.6230 

% White      

SIT (Intercept) 15.2457 0.802586 2.121774 2.99 0.0092 

Median Male Earnings    -2.97 0.0096 

% American Indian    2.53 0.0230 

Mean Uncontrolled HBP    -2.37 0.0319 

Mean Distance    2.33 0.0342 

Non-SIT (Intercept) 7.6024 0.261229 2.352858 3.94 0.0003 

% Employed with Health 

Insurance 

   -3.18 0.0027 

Mean Distance    -2.52 0.0155 

H6 PRESS SSE Valid? 

State 506.38792903 447.4867 Yes 

RMC 5.6648143145 2.49512 Yes 

SIT 125.88178101 67.52888 Yes 

 

Median male earnings have been a recurring factor throughout the multivariate regression 

section, especially as they relate negatively to infant mortality.  Median female earnings were 
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also included in the development and calibration of each test (where relevant), yet median female 

earnings have not been implicated to the same extent as median male earnings.  The relationship 

is not direct, however it may be indicative of the importance of male allyship, specifically as it 

relates to economic stability.  It is also possible that a greater variation in male earnings may be 

present across the state and within specific regional designations, whereas female earnings tend 

to be lower overall. 

Also recurring is the relationship between uncontrolled high blood pressure and infant 

mortality.  Hypertension as a chronic condition has been implicated as a potential hazard during 

pregnancy and birth (Kristensen et al. 2005, Gilbert and Danielsen 2007, Brown and Buddle 

1996).  Hypertension in South Dakota and in the state’s RMCs tend to be high, yet mean 

hypertension is infrequently implicated as a strongly contributing factor.  The exact relationship 

cannot be certified through this style of assessment, but it does rouse several questions.  Are 

women who are medically underserved in terms of unmanaged chronic health conditions more 

likely to be underserved with regards to obstetrics care?  Is the potential lethality of high blood 

pressure increased if it is uncontrolled? 

Additionally mean distance as a hindrance to early prenatal care has recurred consistently 

within RMCs, and in some cases within SITs and non-SITs.  Throughout the Stepwise 

assessment series, it has been paired with a variety of factors, but the only combination to rise as 

statistically significant is the combination of median age and mean distance.  As suggested 

before, a younger population may have poorer access to financial and transportation resources, 

making the coverage of distance more difficult.  But distance and age alone likely does not 

explain the pervasive inclusion of distance in the assessment. 
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Age Stratification 

 

The previous section of Stepwise analyses left a burning question related to median age.  

We discovered that increasing median age corresponded with lower rates of prenatal care 

utilization, contrary to some suggestions in the literature.  Age stratification takes place in 

brackets of 15-19, 20-34, and 35-50.  It will also focus exclusively on state, RMC, and SIT status, 

since non-SIT and non-RMC consistently return R
2 

< 0.50.  A new metric will also be introduced, 

which I have titled the Stratified Birth Index (SBR). 

                 

  
      

 Where TBR (teen birth rate) is the birth rate age 15-19 per 1000 women 

 PBR (prime birth rate) is the birth range of 20-34 

 ABR (advanced birth rate) is 35-50 

 BR is the birth rate age 15-50 per 1000 women 

 

The upcoming analysis will also include measurements based on the proportion of overall 

births taking place in each age stratification.  Stratifications should indicate whether regional 

designations with a higher proportion of births taking place in the 15-19 age group corresponds 

with decreased prenatal care utilization, for example.  Just as in the previous Stepwise processes, 

if there is a strong relationship, the P-Value should decline to the extent that the factor will 

remain present for the final model. 

 

H7: Where the TBR and/or TBR Index increases, early prenatal care utilization decreases 

H8: Where the PBR and/or TBR Index increases, early prenatal care utilization decreases 

H9: where the ABR and/or TBR Index increases, early prenatal care utilization decreases 

H10: Where the TBR and/or TBR Index increases, infant mortality increases 

H11: Where the PBR and/or TBR Index increases, infant mortality increases 

H12: where the ABR and/or TBR Index increases, infant mortality increases 
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Each model will utilize a reduced comprehensive dataset.  Each assessment will also be 

run separately (ABR and PBR will not be featured in the same model, for example).  For the 

hypothesis to verify, either the BR measurement or the Birth Stratification Index must be 

featured in the final model, and the final model must also have an affirming PRESS score. 

 

H7: Where the TBR increases, early prenatal care utilization decreases 

 

Table 18: H7 

 F Ratio R
2
 RMSE t Ratio P-Value 

STATE (Intercept) 55.95 0.730259 0.055002 -0.18 0.0001 

% English Proficient    3.41 0.0011 

Median Age    -3.81 0.0003 

% White    10.97 <0.0001 

RMC (Intercept) 10.7177 .704291 0.036804 9.54 <0.0001 

%Under 18    -4.45 0.0016 

TBR Index    2.87 0.0186 

SIT 52.5104 0.86068 0.045226 21.27 <0.0001 

% Under 18    -9.63 <0.0001 

BR 15-19    2.90 0.0099 

H1 PRESS SSE Valid? 

State 0.2159553722 0.18756498 Yes 

RMC 0.01787455874 0.01219060 Yes 

SIT 0.0498030572 0.03477159 Yes 

 

 At the state level, the same factors from previous assessments continued to have the 

greatest influence.  After several attempts at calibration, the TBR Index and births in the age 

group of 15-19 simply did not yield viable models. 

 In both the RMC and SIT scenarios, the percentage of the population under the age of 18 

continued to have a negative influence on early prenatal care utilization.  The TBR Index, 

however, yielded a positive relationship, which is potentially encouraging.  Is it possible that 

teenagers are more likely to receive early prenatal care because they are young and likely still 

residing with parents or older family members?  
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H8: Where the PBR and/or PBR Index increases, early prenatal care utilization decreases 

 

Table 19: H8 

 F Ratio R
2
 RMSE t Ratio P-Value 

STATE (Intercept) 57.7082 0.646894 0.062429 7.80 <0.0001 

% White    2.26 0.0272 

Median Household Income    7.04 <0.0001 

RMC (Intercept) 7.5911 0.627825 0.041289 4.03 0.0030 

Median Age    -2.16 0.0587 

%Under 18    -3.22 0.0106 

SIT 58.2065 0.916063 0.036184 6.33 <0.0001 

%White    2.30 0.0351 

Median Age    -4.83 0.0002 

% Under 18    -3.99 0.0011 

H2 PRESS SSE Valid? 

State 0.2467033941 0.22275143 Yes 

RMC 0.026848876 0.01534290 No* 

SIT 0.0351076812 0.02094897 Yes 

  

* Attempts to reduce the number of predictive factors were unsuccessful.  If maintaining all 

previous factors, the PRESS statistic became invalid, as occurred in several models in the 

previous section. 

 

 Neither the PBR nor the PBR Index were found to be influential enough to be included in 

a model.  However, median household income was featured, where it had not appeared in 

previous assessments.  SITs yielded no new information. 
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H9: where the ABR and/or TBR Index increases, early prenatal care utilization decreases 

 

Table 20: H9 

 F Ratio R
2
 RMSE t Ratio P-Value 

STATE (Intercept) 45.5810 0.688039 0.05915 -0.91 0.3667 

Median Family Income    2.13 0.0372 

% White    5.39 <0.0001 

% English Proficient    2.6 0.0075 

RMC (Intercept) UNABLE TO PRODUCE MULTIVARIATE MODEL 

SIT UNABLE TO PRODUCE MULTIVARIATE MODEL 

H3 PRESS SSE Valid? 

State 0.244411739 0.21692290 No* 

RMC   No 

SIT   No 

 

* Due to the intercept having an excessive P-Value, a starting point for the intercept cannot be 

determined.  Therefore, the model will not yield reliable estimates.  Worth noting is that, in the 

advanced age bracket, median family income returns as an influential factor.  Unfortunately, with 

an invalid P-Value, the predictive model cannot be used in this scenario. 

 

 Unfortunately H3, proved to be a challenging dataset.  Attempts to reduce predictive 

variables to the proper P-Values in combination with a suitable PRESS score failed.  Based on 

the data available, no conclusions on this dataset can be discussed. 
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H10: Where the TBR and/or TBR Index increases, infant mortality increases 

Table 21: H10 

 F Ratio R
2
 RMSE t Ratio P-Value 

STATE (Intercept) 31.1498 0.497205 2.855154 1.80 0.0764 

% Early Prenatal Care    -3.06 0.0033 

% Population Under 18    3.24 0.0019 

RMC 66.0382 0.974184 0.649093 14.53 <0.0001 

Median Male Earnings    -11.95 <0.0001 

% Male No Vehicle    -2.52 0.398 

Median Age    5.46 0.0009 

Mean Distance    5.66 0.0008 

SIT 16.3710 0.754274 2.292038 8.65 <0.0001 

Median Male Earnings    -3.53 0.0028 

% Males No Vehicle    -2.13 0.0492 

% Early Prenatal Care    -2.55 0.0213 

H4 PRESS SSE Valid? 

State 574.719 513 No* 

RMC 8.907586878 2.94925 No 

SIT 130.54410589 84.05505 Yes 

 

*Due to the statistically insignificant intercept, we cannot apply this model. 

In SITs, the combination of median male earnings and prenatal care utilization had a 

negative relationship with infant mortality.  The phenomenon related to the percentage of males 

not having vehicle access has also arisen.  This is an unusual relationship that at present has no 

explanation.  This warrants further investigation into highway accident data, which is currently 

suppressed beyond the raw number of fatalities per county and whether or not the accident was 

substance use related. 
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H11: Where the PBR and/or PBR Index increases, infant mortality increases 

Table 22: H11 

 F Ratio R
2
 RMSE t Ratio P-Value 

STATE (Intercept) UNABLE TO PRODUCE MULTIVARIATE MODEL 

RMC 51.4761 0.950747 0.838654 11.15 <0.0001 

Median Male Earnings    -9.73 <0.0001 

Median Age    5.95 0.0003 

Mean Distance    5.15 0.0009 

SIT 18.5476 0.83182 1.958382 6.06 <0.0001 

Median Male Earnings    -4.38 0.0005 

% Male No Vehicle    -2.49 0.0248 

Mean Distance    3.13 0.0068 

PBR Index    -2.80 0.0136 

H5 PRESS SSE Valid? 

State   No* 

RMC 10.3585631 5.62673 Yes 

SIT 98.125393783 57.52891 Yes 

 

No* - the model only returned a linear relationship related to % White. 

Working in combination within RMCs, median male earnings had a negative relationship 

with infant mortality, while median age and mean distance again had a positive relationship with 

infant mortality.  As stated before, mean distance from prenatal care is not a direct cause of 

infant mortality, but the positive relationship may be indicative of trouble accessing care. 

 SITs returned similar findings, but was also inclusive of the PBR (Prime Birth Rate) 

index.  That is, the greater the ratio of babies being born in the prime years in comparison to the 

overall birth rate, the lower the rate of infant mortality.   
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H12: where the ABR and/or ABR Index increases, infant mortality increases 

Table 23: H12 

 F Ratio R
2
 RMSE t Ratio P-Value 

STATE (Intercept) 37.9123 0.54619 2.712509 13.89 <0.001 

% White    -7.65 <0.001 

ABR Index    -2.12 0.0382 

RMC 51.4761 0.950747 0.838654 11.15 <0.0001 

Median Male Earnings    -9.73 <0.0001 

Median Age    5.95 0.0003 

Mean Distance    5.15 0.0009 

SIT 16.7889 0.758915 2.270288 2.94 0.0096 

Mean Distance    5.96 <0.0001 

BR 35-50    3.97 0.0011 

ABR Index    -3.45 0.0033 

H5 PRESS SSE Valid? 

State 518.66476995 463.5353 Yes 

RMC 10.3585631 5.62673 No 

SIT 119.49021861 82.46735 Yes 

 

The ABR index was found to be a significant combination factor at the state level and in 

SIT aggregations.  At the state level, the ABR index was negatively associated with infant 

mortality.  However, in SITs, an increasing birth rate in the 35-50 (advanced) age range was 

indicated as having a positive relationship with infant mortality.  After attempting to re-run the 

model with each factor represented individually, the relationships did not change.  To reiterate 

the significance of the ABR index, it measures the ratio between the rate of women of an 

advanced age giving birth to the overall birth rate.  The seemingly contradictory results warrant 

further investigation into the wellbeing of expectant mothers. 
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H13: Where the % of Births age 15-19 increases, early prenatal care utilization decreases 

Table 24: H13 

 F Ratio R
2
 RMSE T Ratio P-Value 

STATE (Intercept) 55.9501 0.730259 0.055002 -0.18 0.8579 

% White    10.97 <0.0001 

% English Proficient    3.41 0.0011 

Median Age    -3.87 0.0003 

RMC UNABLE TO BUILD MULTIVARIATE MODEL 

SIT 67.5812 0.888277 0.0405 7.76 <0.0001 

Median Age    -3.84 0.0013 

% Population Under 18    -7.02 <0.0001 

H7 PRESS SSE Valid? 

State 0.2159553722 0.18756498 No* 

RMC   No 

SIT 0.0390440732 0.02788375 Yes 

 

* Invalid due to the unverifiable intercept 

The SIT category was the only test to return usable results at all, and the percentage of 

births in the age range of 15-19 were not featured as part of the results.  The percentage of the 

population under the age of 18 continues to be a highlight in its negative relationship to early 

prenatal care, after having appeared in several previous tests.  

H14: Where the % of Births age 20-34 increases, early prenatal care decreases 

Table 25: H14 

 F Ratio R
2
 RMSE t Ratio P-Value 

STATE (Intercept) 55.9501 0.730259 0.055002 -0.18 0.8579 

% White    10.97 <0.0001 

% English Proficient    3.41 0.0011 

Median Age    -3.87 0.0003 

RMC UNABLE TO BUILD MULTIVARIATE MODEL 

SIT 58.2065 0.916063 0.036184 6.33 <0.0001 

% White    2.30 0.0351 

Median Age    -4.83 0.0002 

% Under 18    -3.99 0.0011 

H5 PRESS SSE Valid? 

State 0.2159553722 0.18756498 Yes 

RMC   No 

SIT 0.0351076812 0.02094897 Yes 
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Attempts to highlight the significance of the percentage of births within a particular age 

range have also failed in this experiment.  Worth noting is the recurrence of English proficiency 

as an indicator for prenatal care utilization.  It calls to attention the possibility that people 

residing among the mainstream may have be experiencing difficulty accessing prenatal care due 

to language barriers.  This discovery warrants further investigation into the demographic 

characteristics of people who are not English proficient. 

H15: Where the % of Births age 35-50 increases, early prenatal care decreases 

Table 26: H15 

 F Ratio R
2
 RMSE t Ratio P-Value 

STATE (Intercept) 55.9501 0.730259 0.055002 -0.18 0.8579 

% White    10.97 <0.0001 

% English Proficient    3.41 0.0011 

Median Age    -3.87 0.0003 

RMC UNABLE TO BUILD MULTIVARIATE MODEL 

SIT 58.3717 0.9396 0.031692 7.51 <0.0001 

% White    2.88 0.0116 

Median Age    -5.91 <0.0001 

% Under 18    -4.75 0.0003 

% Births 35-50    -2.42 0.0287 

H5 PRESS SSE Valid? 

State 0.2159553722 0.18756498 No* 

RMC   No 

SIT 0.0266494559 0.01506600 Yes 

 

*Unusable due to intercept P-Value 

The SIT category was the only test to return usable results.  It also featured results for the 

percentage of births taking place in the 35-50 age range.  Results indicate a negative relationship 

between the percentage of births in the 35-50 range and early prenatal care.  It is a curious 

finding, especially upon reflection in the literature that implicates youth as a predisposing factor 

for underutilization (Castor et al. 2006, Schecter et al. 2011).  Reflecting on my own literature 

search, much of the work investigating women of advanced age is related to birthweight and 
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congenital abnormalities, not utilization.  Perhaps there is room for investigation in the advanced 

age range in relation to utilization. 

H16: Where the % of Births age 15-19 increases, infant mortality increases 

Table 27: H16 

 F Ratio R
2
 RMSE t Ratio P-Value 

STATE (Intercept) UNABLE TO BUILD MULTIVARIATE MODEL 

RMC 66.0382 0.974184 0.649093 14.53 <0.0001 

Median Earnings Male    -11.95 <0.0001 

% Males No Vehicle    -2.52 0.0398 

Median Age    5.46 0.0009 

Mean Distance    5.66 0.0008 

SITS 16.3710 0.754274 2.292038 8.65 <0.0001 

Median Earnings Male    -3.53 0.0028 

% Males No Vehicle    -2.13 0.0492 

% Early Prenatal Care    -2.55 0.0213 

H5 PRESS SSE Valid? 

State   No 

RMC 8.90758678 2.94925 No 

SIT 130.54410589 84.05505 Yes 

 

In this investigation, only SITs returned usable results, none of which featured the 

influence of the percentage of births taking place in the age 15-19 cohort.  The male vehicular 

ownership metric has been recurrent, but a relationship (if one actually exists) cannot be 

determined at this time. 
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H17: Where the % of Births age 20-34 increases, infant mortality increases 

Table 28: H17 

 F Ratio R
2
 RMSE t Ratio P-Value 

STATE (Intercept) UNABLE TO BUILD MULTIVARIATE MODEL 

RMC 66.0382 0.974184 0.649093 14.53 <0.0001 

Median Earnings Male    -11.95 <0.0001 

% Males No Vehicle    -2.52 0.0398 

Median Age    5.46 0.0009 

Mean Distance    5.66 0.0008 

SITS 16.3710 0.754274 2.292038 8.65 <0.0001 

Median Earnings Male    -3.53 0.0028 

% Males No Vehicle    -2.13 0.0492 

% Early Prenatal Care    -2.55 0.0213 

H11 PRESS SSE Valid? 

State   No 

RMC 8.90758678 2.94925 No 

SIT 130.54410589 84.05505 Yes 

 

The proportion of births taking place in the 20-34 cohort had no discernable influence in 

the two remaining model construction attempts.  Early prenatal care having a negative 

association with infant mortality follows findings from the South Dakota Task Force on Infant 

Mortality (Kightlinger 2011) and other investigations (Gortmaker 1979, Johnson et al. 2008).   
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H18: Where the % of Births age 35-50 increases, infant mortality increases 

Table 29: H18 

 F Ratio R
2
 RMSE t Ratio P-Value 

STATE (Intercept) UNABLE TO BUILD MULTIVARIATE MODEL 

RMC 66.0382 0.974184 0.649093 14.53 <0.0001 

Median Earnings Male    -11.95 <0.0001 

% Males No Vehicle    -2.52 0.0398 

Median Age    5.46 0.0009 

Mean Distance    5.66 0.0008 

SIT UNABLE TO BUILD MULTIVARIATE MODEL 

H12 PRESS SSE Valid? 

State   No 

RMC 8.90758678 2.94925 No 

SIT   No 

 

Creating models predicting Infant Mortality proved to be difficult in many circumstances, 

but increasing mean distance and median age have recurred as contributing factors.  On median 

age: a positive relationship has been recurrent, which is counter to the literature.  Closer inquiry 

into demographic change, as well as qualitative depth may provide answers as to why increasing 

median age positively relates to infant mortality.  Additionally, mean distance has recurred as 

positively relating to infant mortality, but mean distance alone is not a direct factor.  In this style 

of assessment, while it is possible to find relationships and simultaneously occurring phenomena, 

it can be difficult to make explanations as to why such events are happening together.  

Ultimately, a more directed assessment will be necessary to decipher these many findings. 
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Chapter 6 

CONCLUSION 

STUDY SHORTCOMINGS 

Infant mortality is a highly nuanced health phenomenon, with a variety of factors 

predisposing negative outcomes rather than being direct causes.  Utilizing aggregate data may 

mask the degree of influence of each factor.  It is also difficult to determine whether many of the 

issues are merely taking place as a consequence of poor socioeconomic conditions, or if they are 

genuinely connected.  Few factors are direct causes, and thus most of the results can only be 

discussed as plausible relationships.  In order for a factor to highlight as significant, its influence 

must be steep.  It is a difficulty with any style of statistical modeling.  Modeling can be a 

powerful tool for highlighting strong relationships, but people and their circumstances are more 

complicated than numbers alone.  Factors that may be influential therefore run the risk of being 

overlooked as a result of being less significant than other issues. 

 Working with aggregate data can help to reveal patterns of influence, but any mortality 

event, regardless of cause, is a function of many factors.  Stepwise modeling, in the cases that it 

was successful, identified the most likely combination of scenarios taking place that would 

predispose infant mortality and prenatal care utilization.  In reality, not every scenario was 

inclusive of the factors highlighted in the stepwise assessments.  While the stepwise assessment 

can serve as a guide, deeper investigation will be necessary. 

 The decision to only utilize data within the public domain placed limits on the depth of 

possible analysis.  This decision was made out of respect for medical privacy.  Even with state 

and campus IRB approval, I respect the reasons why data has been suppressed, and wish not to 

perpetuate the same research invasions that characterize previous works.  Aggregations of infant 

mortality based on race were not available for most South Dakota counties, even after direct 
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appeals to the South Dakota Department of Health.  The US Census Bureau also did not begin 

publishing county level data on median age at first birth until 2010. 

 Another phenomenon that has been limited by the usage of public data is that of 

macrosomia.  As defined in the literature review, that is any child born heavier than 3,500 g, 

which is considered average birthweight (Sanchez-Ramos and Bernstein 2002).  One study from 

Quebec focusing on First Nations groups (Canadian identification of indigenous groups) 

implicated macrosomia as a major predisposing factor for infant mortality (Wassimi et al. 2001).  

Some babies are born macrosomic due to genetics, and are otherwise very healthy.  But 

macrosomia  associated with maternal obesity has been found to have health hazards both for the 

mother and infant  (Wassimi et al. 2001, Modanlou et al. 1990, Najafian and Cheraghi 2012). 

With South Dakota’s high rates of obesity among women, I suspect that there are issues related 

to high birthweight that could not be addressed due to the lack of data.  Subsequent 

investigations in South Dakota must include an assessment of macrosomia. 

 Additionally, motor vehicle incidents were largely unrepresented in the study.  The South 

Dakota Department of Transportation limits the types of data that they publish in the public 

domain related to vehicle fatalities.  While I easily able to find crash fatality data for 2000-2010, 

data was not aggregated by age group. In the test series, motor vehicle deaths per 100,000 did not 

highlight as a possible contributing factor.  It was at best a weak measure, but still worth 

including. 

 Another topic that was omitted intentionally was substance use, specifically alcohol.  

Aside from the lack of consistent, temporally broad public use data, alcohol consumption is a 

sensitive topic within Indian communities.  Such an intimate topic, especially as it relates to 

maternal health, ought to be discussed at the community level.  Negative stereotypes about 
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“drunk Indians” are rampant, and it was decided early in the project that focusing on aggregate 

alcohol consumption would reinforce those negative stereotypes.  Substance use is an issue 

worth addressing, however in the context of this project, which already addresses an intimate 

topic, consideration was deemed inappropriate.  Future investigations will include voluntary 

admissions of substance use only.  Speaking on substance use at a more personal level will also 

provide a better understanding as to why a mother may have begun using or drinking, and 

struggles with managing addiction, and a special emphasis on women who have successfully 

managed addiction. 

FUTURE PROSPECTS 

 This project had two main purposes.  First was to establish the historical context that is 

the foundation of minority health care in the United States.  Second was to utilize aggregate data 

to decipher patterns of inequality, as well as contributing combination factors that may 

predispose poor outcomes.  This was not an attempt at designing a one-size-fits-all solution.  

Rather, it was an attempt to use data to aid in the development of research questions for future 

projects.  No single project can address the multitude of challenges that minority communities 

face, and this is but the beginning of many future investigations, which will be taking place 

alongside a rising number of critical geographical and medical efforts towards health equity in 

minority groups. 

Indeed, this project left me with more questions than when I had begun, and in that regard 

has been successful.  A combination of expected results, contradictions, new connections, and 

surprising omissions inspire many new angles of inquiry, which I hope to pursue in the future.  

The project began with a knowledge deficit on my part, and has been an opportunity to expand 
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my understanding of the intricacies of health care delivery, as well as the social environment that 

influences health care decision-making. 

The next phase of investigation will engage a deeper dive into individual communities.  

The aggregate data analysis indicated general patterns at the state level, but in order to be 

effective, individual communities must be directly engaged, their needs individually assessed, 

and their unique strengths harnessed.  Participatory critique and review will be an essential 

element in future investigations.  With the proper supports, motivation, and organization, 

community health crises of all kinds can be resolved. 
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