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ABSTRACT 

 

The purpose of this dissertation is to examine racial and socioeconomic disparities in 

birth outcomes and explore the role of stress in at-risk and lower risk Blacks.  The analyses are 

based on data from the Linked Birth-Infant Death files from the National Center of Health 

Statistics (NCHS), the Fragile Families Study (FFS), and the National Survey of Family Growth 

(NSFG).  The research hypothesis guiding this study is that Black women have higher IMRs 

because they experience stressors that negatively influence health birth outcomes.  This 

dissertation includes five chapters.  Chapter 1 is the introduction where the research questions 

are presented as well as an overview of the subsequent chapters.  Chapter 2 is the literature 

review in which the theoretical framework is introduced and existing literature supporting each 

tenet of the theory.  In this chapter, three widely used theoretical frameworks are explored, 

including the tenets of the theory, current literature using the theoretical frameworks and the 

relationship to other theories.  A comprehensive revised theoretical model is presented.  Chapter 

3 is the methods.  The methods include three aims:  (1) explore the racial and socioeconomic 

trends in birth outcomes in the United States, (2) explore the role of stress using the FFS, and (3) 

explore the role of stress using the NSFG.  Chapter 4 is the results.  Our results confirm racial 

and socioeconomic disparities between Blacks and Whites.  Blacks and Whites, regardless of at-

risk or lower risk status, have different stress predictors for poor pregnancy outcomes.  The 

results have many implications for the future, which are discussed in Chapter 5 of this 

dissertation.  
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1. Introduction 

 

 Disparities in infant mortality rates (IMRs) across racial boundaries have been depicted 

as a national disgrace (Hogue, 2002).  The recent trends in IMRs rates highlight the need to 

address health disparities at birth across racial and ethnic groups.  Even though the most recent 

trends in IMRs in the United States illustrate a significant decline after a period of stagnant 

progress (MacDorman, 2013), the trends in IMRs between the years of 1995-2007 illustrated the 

widening gap in IMRs between Blacks and Whites.  During the years 1995-1998, Whites had an 

overall IMR of about 6.1 infant deaths per 1,000 live births compared to the IMR of Blacks, 

which was 14.1 infant deaths per 1,000 live births.  From 1999-2002, there was a decrease in 

IMRs for both ethnicities.  The IMRs for Whites and Blacks were 5.8 and 13.7, respectively.  

Over the next three years (2003-06), the decreasing trend was still evident with IMRs for Whites 

and Blacks averaging 5.7 infant deaths per 1,000 live births for Whites and 13.5 for Blacks.  In 

2007, the IMRs decreased to 5.6 for Whites and 13.3 for Blacks (Table 1).  In all four periods, 

Blacks rates more than doubled those of Whites (Centers for Disease and Control ,CDC, 2007; 

Collins, 2004; Martin, 2005).  The trends from 1995-2007 illustrated the widening racial and 

ethnic disparity in IMRs.  
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Table 1: Total births, total deaths, and IMRs:  United States,  1995-2007 

  

Total 

Births 

Total 

Deaths Death rate 

1995-1998 

        Blacks 2,407,735 33,827 14.05 

     Whites 12,383,309 75,456 6.09 

     Total 14,791,044 109,283 7.39 

    1999-2002 

        Blacks 2,428,517 33,156 13.65 

     Whites 12,679,055 72,864 5.75 

     Total 15,107,572 106,020 7.02 

    2003-2006 

        Blacks 2,355,845 31,904 13.54 

     Whites 9,207,218 52,247 5.67 

     Total 11,563,063 84,151 7.28 

    2007- 

        Blacks 617,260 8,351 13.31 

     Whites 2,310,333 13,005 5.63 

     Total 2,927,593 21,356 7.29 

    Totals (Blacks) 7,809,357 107,238 13.73 

Totals (Whites) 36,579,915 213,572 5.84 

TOTALS  44,389,272 320,810 7.23 

Source:  CDC (2007).  Vital Statistics Downloadable Data.  CDC Wonder, retrieved from wonder.cdc.gov/ 

Note:  This table does not include Hispanic origin. Kochanek, K.D. et al. (2011).  Deaths: Preliminary Data for 

2009.  Vol. 59 (4), pg. 8; CDC (2007).  Vital Statistics Downloadable Data.  CDC Wonder, retrieved from 

wonder.cdc.gov 

 

The disparities in IMRs are more evident in the individualized data.  Figure 1 shows the 

individual year trends in IMRs from 1995-2007 for Blacks and Whites.  For Blacks and Whites, 

a decreasing trend is evident; however, the IMR for Blacks is two-fold the rates of Whites.   
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Figure 1: Trends in Infant Mortality, NCHS, 1995-2007 for Blacks and Whites. 

 
 

 

Similar to IMRs, disparities in neonatal mortality rates (NMRs) and postneonatal 

mortality rates (PNMRs) also exist across racial boundaries. The trends in NMRs show a 

decreasing trend since 1995 but the ratio of Black NMRs to White NMRs is two-fold.  Figure 2 

shows the trends in NMRs from 1995-2007 for Blacks and Whites.   
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Figure 2: Trends in Neonatal Mortality, NCHS, 1995-2007 for Blacks and Whites. 

  

 
 

 

Even though the PNRs are lower for Blacks and Whites compared to the NMRs, a 

disparity is still evident for Blacks and Whites.  Similar to IMRs and NMRs, the PNR for Blacks 

is two-fold compared to Whites. Figure 3 shows the trends in PNRs from 1995-2007 Blacks and 

Whites.   
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Figure 3: Trends in Postneonatal Mortality, NCHS, 1995-2007 Blacks and Whites 

 
 

 

 

However, the health disparities in birth outcomes are not only observed in Blacks and 

Whites.  There are disparities in IMRs noted in all racial and ethnic groups.  The trends in IMRs 

between the years of 1985-2009 elucidate to the widening gap in IMRs among all racial and 

ethnic groups (Figure 4). 
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Figure 4: Infant Mortality Rates by Maternal Race/Ethnicity, 1985-2009 

 

The same patterns in IMRs are observed in Hispanics.  The IMR trend for Hispanics is 

similar to Whites.  From 1985-2000, there was a decrease in IMRs.  Within the next decade 

(2000-09), even though a slight decreasing trend was still evident for Non-Hispanic Whites and 

Hispanics, the IMRs remained stable.  The IMRs for Non-Hispanic Whites and Hispanics in 

2009 were 5.3 and 5.4, respectively.  

Racial and ethnic disparities in low birth weight (LBW) and preterm births have also 

sparked the interest of many researchers.  LBW and preterm births behave as proxies for infant 

mortality because those who are born LBW or premature are at an increased risk for death 

(McCormick, 1985; Institute of Medicine, 1985; Kramer, 2000).  Even though infant mortality, 

LBW, and preterm births are different, they have similar trends.       
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The trends in LBW among infants between the years of 1985-2001 illustrate the widening 

gap in LBW among all racial and ethnic groups (Figure 5).  Even though the LBW trend has 

remained stable for all racial and ethnic groups from 1985-1998, there is still a disparity between 

group dynamics.  In 2001, the LBW percentage for Blacks was the highest amongst all racial and 

ethnic groups (13%).  All other groups had similar percentages of LBW.  The percentage of 

LBW for Asians and American Indians were 7.5 and 7.3, respectively.  Whites and Hispanics 

had a LBW percentage of 6.7 and 6.5, respectively.  The increase in LBW percentages for all 

races other than Blacks after 1997 is mainly due to the higher prevalence of multiple births, 

especially in Whites.  Nevertheless, Blacks still have the highest LBW percentage over time.   

Figure 5: Low Birth Weight among Infants, by Race/Ethnicity: 1985-2001 

 

 

 

U.S. Department of Health and Human Services, Health Resources and Services Administration, 

Maternal and Child Health Bureau. Child Health USA 2003.  Rockville, Maryland: U.S. 

Department of Health and Human Services, 2003. 
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Similar trends are observed in preterm births.  The trends in preterm births between the 

years of 2000-06 exemplify the widening gap among all racial and ethnic groups (Figure 6).  The 

preterm birth rate for Blacks nearly triples and doubles other racial and ethnic groups.  During 

2000-06, the preterm birth rate per 1,000 live births for Blacks was 6.0.  The preterm birth rates 

for American Indian or Alaska and Puerto Rican were 2.1 and 3.3, respectively.  Non-Hispanic 

Whites and Mexicans had preterm birth rates of 1.8 and 1.7, respectively.  Asians/ Pacific 

Islanders and Central/South American had two of the lowest preterm birth rates averaging 1.5 

and 1.5 per 1,000 live births, respectively.     

 

Figure 6: Total and preterm-related infant mortality rates, by race and Hispanic origin of mother:  

United States, 1995, 2000-2006 linked files 
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There is a large literature exploring racial disparities in IMRs; however, these studies 

have shown inconclusive evidence on the role of stress within the social context (Fiscella, 2005; 

Collins, 2004).  This dissertation will focus on the role of stress and will explore it by using the 

Ecological Model as the main theoretical framework.  Specific tenets related to stress from other 

theoretical frameworks will be incorporated in the original Ecological Model to provide a 

broader perspective to explain racial and ethnic disparities in IMRs.   

 The revised Ecological Stress Model will be used to explore stress and birth outcome 

disparities between ethnic groups.  McLeroy developed the theoretical model in 1988 with the 

goal of incorporating an individual component and an environmental/social perspective to 

explain health problems.  The model is unique because it explores health issues on a large scale, 

examining the influence of the community and society on health.  The Ecological Model posits 

that ethnic disparities in IMRs stem from essentially four categories:  (1) infant characteristics, 

(2) parent and family practices, (3) community and societyôs confluence of factors, and (4) the 

historical context, which comprises of racism (Alio, 2010).  Each tenet of this model will be 

explored in depth, including the theoretical foundation of the four categories, recent literature 

utilizing the model, and shortcomings of the Ecological Model.  The shortcomings of the 

Ecological Model will be addressed by adding tenets from the Contextual Model of Family 

Stress and the Mosley and Chen Theoretical framework.   

The underpinnings of the Contextual Model of Family Stress suggest how internal and 

external factors can act as stressors. The internal context deals with elements that the family can 

change and control.  It has three dimensions:  structural, psychological, and philosophical.  In 

contrast, the external context deals with elements that are not controlled by individual. The 

dimensions are:  culture, history, economy, development, and heredity.  Even though Blacks and 
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Whites may differ in the internal context, this dissertation will focus only on the external context 

variables. The external factors can act as detrimental stressors linking to negative birth outcomes.  

The role of stress within the dimensions of the external context will be added to the Ecological 

Model and explored in this dissertation. 

Henry Mosley and Lincoln Chen (1984) proposed another widely cited paradigm for 

studying the determinants of child mortality.  Mosley and Chen argued that research efforts 

examine the association from either a social paradigm or a medical paradigm.  However, the 

reason for child mortality is arguably attributed to a combination of both.  Therefore, their 

objective was to provide a theoretical framework that included socioeconomic variables, as well 

as proximate variables that influence disparities in IMRs.  The role of stress will be explored 

from the Mosley and Chen framework and will be added to the Ecological Model.   

  Each theoretical framework contains many strengths and limitations; however, the 

original Ecological Model is the most comprehensive.  Therefore, the Ecological Model will be 

the primary theory used to explain disparities in IMRs.  Tenets from the other models and 

theories will be included in the revised Ecological Model to address its limitations. 

The overarching purpose of this study is to use data collected from several databases to 1) 

analyze trends and socioeconomic determinants of birth outcomes among racial groups and 2) 

evaluate the role of stress among high/lower risk women.  This dissertation aims to create a 

conclusive theoretical framework using the original Ecological Model as the foundation and 

incorporating tenets from the Contextual Model of Family Stress and the Mosley and Chen 

Theoretical Framework.  The revised model will be used to explore the role of stress.   
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1.1. Structure of the chapters, hypotheses and research questions  

 

 The research hypothesis guiding this study is that Black women experience higher IMRs 

because they experience stressors that negatively influence health birth outcomes.  These 

stressors are lower educational attainment, lower socioeconomic status, single marital status, and 

health eroding behaviors (i.e. maternal smoking).  The guiding research questions for this study 

are: 

1.) What are the inter-racial differences in infant mortality trends in the United States? 

2.) What is the role of stress in explaining racial differentials in birth outcomes among at-risk 

women?  What is the role of stress in explaining racial differentials in birth outcomes 

among lower risk women? 

3.) Do the stress determinants differ between Blacks and Whites? 

 

1.1.1. Chapter 1:  Introduction  

This chapter is an overview of the dissertation.  In this section, the significance of the 

study is stated, as well as the guiding research questions.  This section also includes a prelude to 

the theoretical frameworks used in this dissertation.    

 

1.1.2. Chapter 2:  Literature Review 

This chapter will address the main theoretical frameworks and evaluate prior literature. In 

this section, three widely used theoretical frameworks are explored, including the tenets of the 

theory, literature using the theoretical frameworks, and the relationship to other theories. 
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As part of the literature review, disparities in IMRs are explored in-depth.  The conclusion of this 

chapter provides a comprehensive theoretical framework, established from the limitations of the 

other theories and models.    

 

1.1.3. Chapter 3:  Methods 

1.1.3.1. Aim 1:  Explore the trends in birth outcomes in the United States 

Based on data from the National Center of Health Statistics (NCHS), this section 

examines Black and White disparities and trends in IMRs between 1995-2007 in the U.S.  The 

role of socioeconomic (i.e. marital status, education and access to health care) determinants on 

IMRs and LBW are explored.  The hypothesis of this section is the aforementioned factors can 

serve as stressors to the individual.  The differences in marital status, educational attainment and 

access to care can explain the disparity in IMRs and LBW between ethnicities.    

This section will use aggregated and individual level data from the NCHS to explore the 

disparity and trends in IMRs between Blacks and Whites.  The data will use racial groups that 

are defined as non-Hispanic origin.  A discussion and analysis addressing neonatal and 

postneonatal differences will be included as well as a projection for the future.  The trends will 

also examine Blacks retrospectively and project how many deaths would have been prevented if 

Blacks and Whites were equal.  The sample population for the inter-racial analyses will consist 

of Blacks and Whites. This discussion will set the premise for understanding the influence of 

major stressors on IMR disparities. 
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1.1.3.2. Aim 2: Explore the role of stress using the Fragile Families Study 

In this section, the role of stress and an analysis of the socioeconomic differences in 

IMRs among different ethnicities and within the Black population are explored.  Data from the 

Fragile Families Study (FFS) are used for this analysis.  Using statistical data from the FFS, the 

associations between socioeconomic indicators and LBW are identified.  The socioeconomic 

variables of interest are income, educational attainment in the United States, and employment.  

Using the redefined Ecological Model, other risk factors that may contribute the disparity in 

LBW are included.  The main hypothesis in this section is that at-risk Blacks and Whites 

experience different stressors that may explain differentials in birth outcomes.  

  

1.1.3.3. Aim 3:  Explore the role of stress using the National Survey of Family 

Growth (NSFG) 

 The relationship between educational attainment and birth outcomes has been explored in 

previous literature.  However, there is limited information explaining why a disparity exists in 

LBW when education acts as a confounding factor.  It has been established in a large volume of 

literature that socioeconomic variables play a significant role in LBW and higher socioeconomic 

status can serve as a protective factor for adverse pregnancy outcomes.  However, this does not 

seem to apply to Black women.   

In this section, the role of stress using the NSFG is explored.  The main hypothesis of this 

chapter is that highly educated Black women have different stressors than White women which 

may contribute to higher rates of LBW.  Even though highly educated Black women do not have 

the same stressors as at-risk Black women, their stressors still differ from White women.  

Educational attainment serves as a buffer but does not eliminate the disparity in IMRs.   
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1.1.4. Chapter 4:  Discussion  

The purpose of this chapter is to examine the overall trends in the aforementioned 

chapters.   This will allude to proximate and social determinants attributing to the escalating 

IMRs rates for Black women.  This chapter will summarize the key findings and link the 

findings to the theoretical framework discussed in the literature review.  

 

1.1.5. Chapter 5:  Conclusion  

The conclusion will explain how this research advances the field and will provide the 

limitations of this study.  This section will include a concluding statement stating why this 

research is important.  

 

 

 

 

 

 

 

 

 

 

 

 

 



   
  

15 
 

2. Literature Review 

 

2.1. Trends in IMRs in the United States/ World 

  The racial disparity in IMRs has been a lingering health problem in the United States.  

Compared to other developed countries, the United States ranked as having one of the highest 

IMRs.  Even though the IMRs slightly decreased from 6.9 per 1,000 live births in 2003 to 6.4 per 

1,000 live births in 2009, the high rates rank the United States as 29
th
 out of 37 developed countries 

(National Center for Health Statistics, NCHS, 2007).  This ranking worsened over time.  In 2003, 

the United States held the 27
th
 position.  The current ranking was a significant decrease from the 

12
th
 position held in 1960 (NCHS, 2007).  The overall trends in IMRs have shown a steady 

decrease since 1960.  Although the United States decreased their IMRs from approximately 26 in 

1960 to 6.8 in 2004, other countries improved significantly in lowering their IMRs.   

  

2.2.Trends within the United States 

  On a national level, rates related to infant mortality (i.e. total, neonatal, postneonatal) 

decreased tremendously (by approximately 90%) since the 1950s. In the 1950s, the overall IMRs 

were approximately 29 deaths per 1,000 live births.  The neonatal mortality rate (NMR), which is 

defined as deaths under 28 days of age, was approximately 21 deaths per 1,000 live births; 

whereas, the postneonatal mortality rate (PNR), which is after 28 days of age, was about 8 per 

1,000 births.  Over the decades, the rates of all three (IMRs, NMR, and PNR) continually declined.  

By the 1960s, the rates were approximately 25 for the overall IMRs, 18 for the NMR and 7 for the 

PNR.  By 1990, the rates further declined for the IMRs, NMR, and the PNR to 10, 6, and 4 infant 

deaths per 1,000 live births, respectively  (CDC, 2007; CDC, 2004).  However, around 1995, the 

decline in IMRs lessened.  The IMRs, NMR, and PMR began to stabilize.  The IMRs in 1995 were 
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approximately 8, with the NMR and the PMR averaging 5 and 2 infant deaths per 1,000 live births, 

respectively.  The rates remained relatively stable with minor fluctuation in the rates after 1995 

(CDC, 2007) until 2007.  The most recent literature illustrates a change in the trend. In 2007, the 

IMRs, NMR, and PNR were 6.8, 4.4, and 2.3 infant deaths per 1,000 live births, respectively. 

Following a plateau, IMRs in the United States fell drastically.  In 2011, the IMRs, NMR, and the 

PNR were 6.1, 4.0, and 2.0, respectively (MacDorman, 2013).  Since 2005, the change in IMRs 

resulted in a 12% decline.  Similar results exist for NMR (11% decline) and PMR (14% decline).       

 

2.3.Exploring Disparities in IMRs in the United States 

  IMRs behave as a sensitive indicator of the health system of a nation (World Health 

Organization, 2008; MacDorman, 2013).  A high IMR would indicate a defective health system, 

because it determines the nationsô future in terms of demographics.  This explains how IMR 

behaves as a sensitive indicator of the health system of a nation.  Because the IMRs are so high in 

the United States, does this indicate a ñdefectedò health system?  The problem does not lie in every 

ethnic population in the United States (CDC, 2007; Collins, 2004).  The high IMRs are mainly due 

to the escalated IMRs within the Black population.  

  In 1983, Whites had an overall IMR of about 9.2 compared to Blacks whose rate was 19.1 

infant deaths per 1,000 live births.  In 1995, the IMRs dropped to 6.3 for Whites and 14.7 for 

Blacks.  By 2004, the rates remained around the same as the 1995 rates with 5.7 for Whites and 

13.6 for Blacks.  Similar trends were seen with neonatal deaths and postneonatal deaths.  Blacks 

had the highest neonatal and postneonatal deaths amongst different ethnic groups.  Blacks doubled 

Whites in all three categories (CDC, 2007).  Racial and ethnic disparities in IMRs are still evident 

in the most recent published data (see Table 1). 
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  In 2008, the United States had an IMR rate of 6.6 deaths per 1,000 live births.  There was a 

slight decrease seen in the IMRs in 2009 (6.4).  The IMRs of Non-Hispanic Whites were 

comparable to the national average.  In 2008 and 2009, Non-Hispanic Whites had an IMR of 5.5 

and 5.3, respectively.  The IMRs of Non-Hispanic Blacks differed significantly.  Non-Hispanic 

Blacks had an IMR of 12.7 deaths per 1,000 live births in 2008 and 2009.  Even though the 

disparity is obvious from the crude rate, when the numbers are expressed as a ratio, the disparity 

becomes more apparent.  In 2008, the relative difference presented a 2.3 fold; in 2009, the spread 

increased to a 2.4 fold. 

  The same patterns in IMRs are observed in Hispanics.  The IMR trend for Hispanics is 

similar to Whites.  From 1985-2000, there was a decrease in IMRs.  Within the next decade 

between the years 2000-2009), even though a slight decreasing trend was evident for Hispanics, 

the IMRs remained stable.  The IMR for Hispanics in 2009 was 5.4. 

  Racial and ethnic disparities are also evident in LBW and preterm births.  LBW and 

preterm births have similar trends to IMRs.  The trends in LBW among infants between the years 

of 1985-2001 illustrate the widening gap in LBW among all racial and ethnic groups.  Between 

1985 and 1998, the percentage of LBW for each racial group remained stable.  However, a 

disparity was still evident.  Blacks had a LBW percentage of 13% in 2001, which was the highest 

among all racial and ethnic groups.  All other groups had similar percentages of LBW.  The 

percentage of LBW for Asians and American Indians were 7.5 and 7.3, respectively.  Whites and 

Hispanics had a LBW percentage of 6.7 and 6.5, respectively.   

  Differentials in preterm birth rates among racial groups were similar to the trends 

illustrated in IMRs and LBW.  Data between the years of 2000-2006 illustrate the disparity 

between group dynamics.  The preterm birth rate for Blacks was 6.0 per 1,000 live births. The rate 
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significantly differed from other racial and ethnic groups.  American Indian/Alaska and Puerto 

Rican had preterm birth rates of 2.1 and 3.3, respectively.  Non-Hispanic Whites and Mexicans had 

preterm birth rates of 1.8 and 1.7, respectively.  Asians/ Pacific Islanders and Central/South 

American had two of the lowest preterm birth rates averaging 1.5 per 1,000 live births, 

respectively.     

  Strikingly, trends in birth outcomes for American Indian/Alaska and Hispanics are 

alarming.  The trends for LBW and preterm births for American Indian/Alaska illustrate some of 

the worst birth outcomes for this ethnic group.  Even though it is not comparable to Blacks, it 

exceeds other racial and ethnic groups.  Many researchers have explored this disparity (Bulterys, 

1990; Fleshman, 1992; Grossman, 1994; Grossman, 2002; Iyasu, 2002; LaVallie, 2003; Nakamura, 

1991; Oyen, 1990; Salihu, 2003; Tomashek, 2006).  Whereas some researchers attribute the higher 

prevalence to maternal smoking (Bulterys, 1990; Salihu, 2003), others have attributed the disparity 

to higher post neonatal mortality due to sudden infant death syndrome (SIDS), accidents, and 

pneumonia (Fleshman, 1992; Grossman, 1994; Grossman, 2002; Iyasu, 2002; LaVallie, 2003; 

Nakamura, 1991; Oyen, 1990; Tomashek, 2006).   

  Contrary to the trends for LBW and preterm births for American Indian/Alaska, the trends 

for Hispanics illustrate some of the best birth outcomes among all racial and ethnic groups.  

Researchers have explored this trend and have attributed the Latina Paradox to the lower 

prevalence rates of negative birth outcomes.  McGlade (2004) explained Latina women might have 

better health outcomes because of migratory.  McGlade hypothesized that healthy Latinas stay in 

the US.  However, if they become ill, they migrate back to their original country.  Furthermore, it 

has been hypothesized that Latinas have more protective factors and cultural protective factors that 

serves as a ñstress buffering effectò (p. 2063) and prevents negative birth outcomes.  The protective 
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factors and cultural protective factors are more support for maternity, less risk behaviors that may 

be a risk for infant mortality during pregnancy, and larger support networks (McGlade, 2004).   

2.4. Theories 

 

 There are many proposed theories and models used in the current literature to explain 

racial and ethnic disparities in infant mortality.  Scholars have examined the health issue within 

many domains and fields such as public health, health education, psychology, sociology, 

economics and human development.  They have used different measures, concepts and 

constructs to explain why the disparity in IMRs between ethnicities exists.  One of the most 

conclusive theories and models examining this health problem is the Ecological Model. 

2.4.1. Ecological Theoretical Framework 

  McLeroy (1988) developed an Ecological framework for health promotion programs. This 

Ecological framework posits two key components:  an individual component and an 

environmental/social component.  The essential piece to this model is the convergence of factors 

from a micro (individual) to a macro level (community and society).  McLeroyôs model 

incorporated the ñEcologicalò component examining factors such as the influence of the institution 

or organization, community, and public policy; however, it also examined individual and 

interpersonal factors.   

  Recently, Alio (2010) revised McLeroyôs original model to make it applicable for perinatal 

mortality among Blacks (Figure 7).  Alioôs Ecological Model characterized two major levels: 

inner-most and outer-most.   The inner-most level comprises three major determinants: infant 

characteristics, the parent and family characteristics, and the community and societyôs influences 

on disparities in IMRs.  The outer-most level of the revised Ecological Model is the historical 
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context, which specifically examines the role of racism in IMR disparities.  The first determinant in 

the inner-most and smallest unit of the Ecological system theoretical framework is the infant.  Alio 

(2010) identifies medical conditions that are more prevalent in Black than White infants.  The 

identified infant medical conditions were preterm birth and low birth weight (LBW), sudden infant 

death syndrome (SIDS), preventable injury, still birth, respiratory distress syndrome (RDS) and 

congenital anomalies. The second determinant is the parent and family characteristics.  The parent 

and family determinants were:  maternal STD/Infections, stress, domestic violence, single 

parenthood, maternal age, internalized racism, infant-rearing practices, and gender.  The third 

determinant is the community and societyôs influences.  Community and society factors were 

described by neighborhood characteristics, personally-mediated racism, SES/poverty, cultural 

competency, access to quality care, and institutional racism.  Lastly, historical context examined 

the effect of racism.  Alio (2010) argues that these four determinants lead to higher IMRs rates in 

Blacks.  

Figure 7: Alio (2010) Ecological Model 
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2.4.1.1. Literature using the theoretical framework 

 

2.4.1.1.1. Infant Characteristics 

 

Infant characteristics were defined as preterm birth and LBW, SIDS, preventable injury, 

stillbirth, RDS, and congenital anomalies.  Among these, LBW and preterm births are the most 

common when examining disparities in IMRs.   

 LBW is a major cause of IMR disparities, especially in the neonatal period.  Most of the 

literature exploring the relationship of birth weight and infant mortality consistently state that 

mortality rates decrease as birth weight and gestational age increase (Alexander, 2003; Schempf, 

2007; Alexander, 2008; Matthews, 2005).   Alexander (2003) explored the trends of LBW in 

relation to neonatal mortality in three ethnic groups (Blacks, Whites, and Hispanics) using the 

linked live birth-infant death cohort files for the years of 1995-1997 from NCHS.  The results 

indicated that birth weights below 500g were a risk factor for neonatal deaths, regardless of the 

ethnic group.  Nevertheless, Blacks had a higher prevalence of LBW and neonatal deaths 

(Alexander, 2003).  For birth weights at 1,500g, Blacks accounted for 75 percent or more 

neonatal deaths for LBW infants.  This illustrates a disproportionate rate in neonatal deaths 

among ethnicities (Alexander, 2003).   Byrd (2007) and Kitsantas (2008) reported similar 

findings.  There were specific causes of higher IMRs in Blacks such as prematurity (short 

gestation), LBW, and SIDS.  Even though Kitsantas (2008) findings were not race specific, the 

results indicated higher IMRs were attributed to LBW, obstetric issues, and infections.  The 

studies show that LBW has consistently been used as a proxy for IMR in recent literature.   

 Preterm birth is the other major cause of IMR disparities.  Trends in IMR disparities for 

preterm births were similar to those present in LBW.  In a more recent study, Alexander (2008) 

reported that Blacks were at greater risks for LBW babies and White preterm babies had a 
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greater survival rate compared to Black babies.  In an exploratory and analytical study using data 

from the state of Illinois, Owusu-Ansah (2008) found a LBW childbearing mother-to-be 

correlated to a LBW infant.  Owusu-Ansah (2008) argued Black women experienced greater 

levels of IMRs because there is a higher prevalence of prematurity in the Black population.  

Similar trends were seen in the CDCôs report concerning racial and ethnic disparities in neonatal 

mortality between the years of 1989-2001 (CDC, 2004) and Schempfôs (2007) study evaluating 

racial disparities in preterm births between ethnic groups.  Schempfôs (2007) findings illustrated 

the disparity gap in IMRs between Blacks and Whites was attributed to the excess amount of 

preterm deaths in Black babies, which is consistent with many other studies examining the 

reason for the disparity (Hummer, 2008; Alexander, 2008; Schemph, 2007; Alexande,r 2003).  

This builds support for LBW being a cause of IMRs, especially neonatal mortality and the 

overbearing results of Black women experiencing higher IMRs. 

 Even though LBW and preterm births are both contributing risk factors for IMRs, the 

literature also emphasizes the importance of examining the two separately because of multiple 

births (Branum, 2002; Dunlop, 2011).  The trends for Blacks and Whites are different for LBW 

and preterm rates for singletons compared to the outcomes for multiple births.  Branumôs (2002) 

findings illustrate the trend from 1981-1998 among singletons showed a 12% increase in LBW 

for Whites but a stabilized trend for Blacks.  Similarly, preterm births increased 23% for Whites 

and only 3% for Blacks.  Multiple births caused an even greater increase in LBW and preterm 

births for both group dynamics.  Even though the trends show a large disparity between LBW 

and preterm births among Blacks and Whites, over the last few decades, the racial gap has 

narrowed slightly.  Most of the literature has attributed this decrease in the gap from an increase 

in multiple births and an increase in LBW and preterm births in White singletons (Branum, 
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2002).  Even though Dunlop (2011) focused mainly on very low birth weight babies (VLBW), 

the results were similar.  Dunlopôs findings illustrated multiple births as a risk factor for VLBW.   

 

2.4.1.1.2. Parent and Family 

The second level of the innermost unit is parent and family characteristics.  The 

determinants of parent and family are: maternal STD/Infections, stress, domestic violence, single 

parenthood, maternal age, internalized racism, infant-rearing practices, and gender.  Even though 

the current literature explores each of the determinants and the association to disparities in IMRs, 

one of the most prevalent distinctions is with stress.      

  Giscombe (2005) attributed stress as a major contributor to higher IMRs among Blacks.  

Giscombe (2005) explained why Black women experience higher IMRs than other ethnicities by 

examining contributing factors such as stress level, cultural differences as it relates to stress, and 

racism.  The author operationalized stress from a socioeconomic and behavioristic perspective 

examining variables such as socioeconomic status, marital status, ability to attain proper prenatal 

care, and the abuse of substances.  Black women experienced more forms of stress, which made 

them more prone to higher IMRs compared to White women.  Giscombe (2008) utilized a 

multidimensional framework to conceptualize stress.  The three types of stress analyzed were 

race-related stress, gender-related stress, and ñgenericò stress.  Race-related stress examined 

racism as a major contributor to IMRs.  Gender-related stress examined societal stereotypes and 

lower socioeconomic status based on a personôs gender.  Results indicated that Black women 

experienced higher levels of the three forms of stress making them more susceptible to higher 

IMRs.  Orr (2002) explored the association of stress and IMRs by operationalizing the variable 

as ñdepression.ò  The author investigated the relationship between the display of depression 
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symptoms in Black women during pregnancy and IMRs.  Stress and depression were measured 

by body mass index (BMI), substance abuse, and smoking.  Stress was positively associated with 

higher IMRs.  Black women who displayed symptoms of stress had higher IMRs.  Lobel (2008) 

explored pre-pregnancy health behaviors (e.g. smoking, exercising, drinking, caffeine, and 

unhealthy eating habits) and pregnancy-specific stress.  Lobelôs study illustrated that these 

stressors increased the risk for higher IMRs.   

  

2.4.1.1.3. Community and Society 

Community and society factors were described by neighborhood characteristics, 

personally-mediated racism, SES/poverty, cultural competency, access to quality care, and 

institutional racism.  Even though there is a plethora of research on community and society 

factors that contribute to health disparities in IMRs, two of the most prevalent influences 

explored in recent literature are access to quality care and SES/poverty.    

Howell (2008) examined the city of New York hospitals to determine if there was a 

difference in IMRs of where Black and White infants were born.  Howell (2008) found that 

Black IMR could decrease by 4.8% if Blacks were born in the same hospitals as Whites.   

Collins (2009) also attested to the residential environment being a key determinant to 

IMR disparities in ethnic groups.  After examining the association between exposure of 

neighborhood poverty and SES in Chicago, Collins (2009) found that there is a link between the 

two variables.  Results indicated that African American women were more exposed to these 

impoverished neighborhoods and lower SES conditions.  The findings were consistent with 
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previous studies performed by Rauh (2001), Pearl (2001), and OôCampo (2008) who all found 

the neighborhood to have an impact on birth outcomes. 

2.4.1.1.4. Historical Context:  Racism 

Racism, the only tenet of the historical context in the Ecological Model, has shown strong 

associations to disparities in IMRs.   In a review article, Williams (2003) aimed to explore this 

association by focusing on discrimination and health in population-based studies. Williams 

(2003) found a robust correlation between discrimination and stress.  Discrimination, defined as 

prejudicial treatment in education and the workplace, was associated with decreased health and 

increased disease prevalence.   However, the limitations address the need for further research to 

determine the reasons for IMR disparities.   

The Ecological Model provided by Alio (2010) emphasized that Blacks are more 

susceptible to negative pregnancy outcomes because of racism.  A similar study by De Marco 

(2008) examined discrimination during prenatal care, labor, and delivery.  De Marco (2008) 

found a significant association of variables such as discrimination and maternal characteristics.  

There was more perceived discrimination from Blacks, which addressed the historical context of 

the Ecological framework.    

  Collins (2004) explored the association of racial discrimination over the course of a 

lifespan in Black women.  As identified by the Ecological systems theory, racism is the outer-

most factor distinguishing Blacks from Whites in IMRs (Alio , 2010).  Collins explored this 

association and supported Alioôs argument by finding Black women who reported experiencing 

discrimination was more likely to have a very LBW baby.  Group dynamics also played a 

significant role.  Discrimination was defined by prejudicial treatment in finding a job and in the 
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workplace. Black women who were employed and college-educated had the strongest association 

between exposure of racial discrimination and very LBW.     

2.4.1.2. Relationship to other theories 

 

The Ecological Model has been criticized because of its complexity and 

inconclusiveness.  One major limitation is the generality of the constructs.  According to Glanz 

(2002), this can be problematic because almost any phenomenon can be explained by the 

constructs (Glanz, 2002).  This generality provide a sense that all factors can be included; but 

that construct can be vague and needs to be better operationalized. 

    Even though the Ecological Model implicitly suggests stress as a factor to explain 

IMRs through tenets such as the parent and family characteristics, community and society 

influences, and the historical context, it does not explore stress as a component of the model.  

This is a shortcoming as it relates to explaining disparities in IMRs.  There is a substantial 

amount of literature supporting stress as a major determinant of IMR disparities (Collins, 2004; 

De Marco, 2008; Giscombe, 2005 and 2008; Howell, 2008).   

Nevertheless, the Ecological Model is effective because it has four major concepts that 

can explain almost any health issue.  However, including stress will make this model even more 

inclusive.  The revised Ecological Model will include stress variables from the Contextual Model 

of Family Stress and the Mosley and Chen (1984) theoretical framework.    

 

2.4.2. The Contextual Model of Family Stress Theoretical Framework 

There are many theories outside the traditional field of public health and psychology that 

addresses the disparity in IMRs among racial groups.  The Contextual Model of Family Stress is 

a theory that is widely used in the field of Human Development and Family Studies.  This 
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theoretical framework is unique because it adds to the expanding body of research by examining 

stressors within the domains of families.  The focus on ñstressò in the theory will be used to 

explore racial disparities in IMRs.   

The Contextual Model of Family Stress consists of two dimensions: an outer component 

and the core (Figure 8).  The outer component is called the familyôs external context, whereas the 

inner component (or the core) is called the familyôs internal context.  Both tenets focus on the 

role of stress.  However, the difference between the two is the level of control.  Whereas the 

external context consists of elements that cannot necessarily be controlled, the internal context is 

composed of elements that can be controlled (Boss, 2002). The external context is the most 

relevant for explaining racial disparities in IMRs.  Variables within the external context will be 

added to the revised Ecological Model.    

  

External Context 

There are five components to the external context:  history, economy, development, 

heredity, and culture.  The major tenet of this theory is that the individuals do not have control 

over these events, and this imposes a significant amount of stress on an individualsô life.  The 

historical context focuses on the ñtimeò in history where a stressful event occurred which caused 

detrimental effects to the individual in the future.  The economic context examines the effect of 

external resources (or the lack thereof) on the family or individual and how it can act as a 

stressor.  A key principle of the economic context is ñexternalò resources.  The developmental 

context examines the life cycle stages.  It specifically explores the developmental stage in a life 

cycle where stress occurs.  The hereditary context refers to heritable and genetic issues that cause 

stress in the present context of the family.  The final component of the external context is the 
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cultural context.  Boss (2002) defines the cultural context as how families define their values and 

beliefs based on the macro level context, which would classify as society.  Each one of the five 

tenets can influence IMRs.  Therefore, the underpinnings of the external context in the 

Contextual Model of Family Stress can serve as a theoretical framework to examine racial and 

ethnic health disparities in IMRs.   

 

Figure 8: Contextual Model of Family Stress 

 

 

 

 

  

Source:  Boss, P. (2002). 
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2.4.3. Mosley and Chen Theoretical Framework 

 

The Mosley and Chen (1984) Theoretical Framework is another framework that has been 

widely quoted to explain disparity in IMRs across racial groups.  This framework is unique 

because it explored IMRs mostly in developing countries but it can be applicable in the United 

States given the significance of the disparity (Mosley, 1984).  It adds to the expanding body of 

research by examining stressors in the form of socioeconomic determinants.   

In 1984, Henry Mosley and Lincoln Chen proposed a paradigm for studying the 

determinants of child mortality.  This theoretical framework was created from the thought of an 

inconclusive conceptual model to study the association between infant and child mortality and 

group membership.  Mosley and Chen argued that research efforts examined the association from 

either a social paradigm or a medical paradigm.  However, child mortality could be attributed to 

a combination of both.  Their objective was to provide a theoretical framework that included 

socioeconomic variables, as well as proximate variables that influenced disparities in IMRs. 

In their theoretical framework, Mosley and Chen (1984) initially identified a set of 

proximate or biological mechanic variables that may explain child mortality (Figure 9).  The 

proximate determinants were:  maternal factors, environmental factors, nutrition deficiency, 

injury, and personal illness (Mosley, 1984). Maternal factors include variables such as age, parity 

and birth intervals.  Environmental factors were described as anything that may contaminate the 

environment such as air, food, and water.  Nutrient deficiency included examining calories, 

proteins, and micronutrients for deficiencies.  Injury referred to self-inflicted harm on an 

individual, whether it was accidental or intentional.  Lastly, personal illness examined behavior 

and medical issues. The five proximate determinants have an interactional effect on healthy 

individuals that cause them to become ill or die.  The addendum to this biological mechanism is 
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the inclusion of socioeconomic determinants.  The socioeconomic determinants are the 

ñstressorsò and the distinguishing factor in racial boundaries when examining racial disparities in 

IMRs.  Mosley and Chen (1984) argued that various socioeconomic variables operate on the five 

groups of proximate determinants and influence IMRs.  The socioeconomic variables included in 

their framework were individual-level variables, household-level variables, and community-level 

variables.  Individual-level variables were described by individual productivity, and social and 

cultural norms, which included traditions, norms, and attitudes.  Household-level variables were 

defined as income and wealth.  Lastly, community-level variables examined ecological setting, 

political economy, and health systems.  The addition of the socioeconomic variables to illustrate 

the interactional impact of how they operate through the proximate determinants was the key 

advantage of the conceptual model, adding uniqueness to the paradigm.  As it relate to IMRs and 

the role of stress, the socioeconomic tenet impacts pregnancy outcomes.  Therefore, the 

underpinnings of the socioeconomic context in the Mosley and Chen theoretical framework will 

be added to the original Ecological Model to make a more inclusive model with a strong focus 

on stress.      
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Figure 9: Mosley and Chen Theoretical Framework  

 

 

2.5. The Revised Ecological Framework: the role of stress 

 

  There has been a plethora of theoretical frameworks and models used to explain the racial 

and ethnic disparities in IMRs.  The theory that was the most inclusive was the Ecological Model.  

However, the shortcoming of this model was the lack of emphasis on stress influencing racial 

disparities in IMRs.  The Contextual Model of Family Stress and the Mosley and Chen (1984) 

theoretical framework was used to compensate for those shortcomings.  The Contextual Model of 

Family Stress adds an ñexternal contextò to the Ecological Model that solely focuses on stress.  

The Mosley and Chen theoretical framework adds a socioeconomic context that focuses on stress.   

The addition of these two tenets to the Ecological Model provides a good theoretical model to 

explain racial disparities in IMRs (Figure 10).  

Source:  Mosley, W. H., & Chen, L. C.  (2003).  
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Figure 10: Constructs (2) of the Revised Ecological Model      
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The revised Ecological Model (Figure 11) incorporates the tenets from the Mosley and Chen 

(1984) theoretical framework as well as the Contextual Model of Family Stress. 

Figure 11: Revised Ecological Model 

 

 

 

 Stress is the mediator that distinguishes Black and White disparities in birth outcomes.  

The original Ecological Model (Alio, 2010) identifies factors that distinguish Black and White 

birth outcomes; however, it neglects the role of stress.  There is a vast amount of literature 

exploring the role of stress and the association to negative birth outcomes. 

 

Note:  The variables at the top of each oval represent the various topic areas.  The bold variables are those determinants  

from current research that will be used in this study.  The variables at the bottom of each oval (SES household, SES 

individual, history, SES community, and culture are those that were added from other theoretical frameworks that will be 

used in this study.  
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 Operationalizing Stress 

There have been many challenges in defining and operationalizing stress.  Researchers 

have been inconsistent in identifying the kinds of stress that lead to poor pregnancy outcomes.  

Whereas some have measured stress as negative life events (Mutale, 1991), others have defined 

stress as experiencing daily anxieties (DaCosta, 1998; Hobel, 1999; Wadhwa, 1993).  Findings 

have also linked stress to psychological distress, which was operationalized as anxiety or 

depression (Hobel, 1999; Killingsworth Rini, Dunkel-Schetter, Sandman, 1999; Wadhwa,1993).  

One of the most common measures of stress has been perceived stress (Lobel, 1992; Sable, 

2000).  This methodological approach is slightly different from simply measuring the occurrence 

of a stressful event because perceived stress examines how the individual responds to a situation.     

 The main hypothesis of this dissertation is that Black women experience higher IMRs 

compared to Whites because of stress.  Stressful events for Blacks and Whites differ 

significantly.  Blacks experience a different type of stress that is linked to their historical 

upbringing, cultural experiences, and/or socioeconomic determinants (e.g. individual, household, 

and community level determinants). It is also argued that low SES Blacks (at-risk) differ 

significantly from higher SES Blacks (lower risk) when exploring stress as a contributing factor.  

By incorporating these components from the Contextual Model of Family Stress and the Mosley 

and Chen theoretical framework, the revised Ecological framework will contribute to a better 

understanding of the role of stress explaining racial differences in IMRs. 

 Most researchers utilize one or more of the conventional measures of stress (e.g. negative 

life events, daily anxieties, psychological distress, or perceived stress) to explore the impact on 

health outcomes.  However, measures of stress may need to be extended to explore a multi-

dimensional health issue such as racial disparities in LBW.  In this study, SES is used as another 
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measure of stress.  It is hypothesized that such strong racial disparities exist because of large 

differentials within and across SES.   

This study examines the association between several measures of stress (SES, health 

eroding behaviors, culture affiliation, neighborhood characteristics, and emotional/social 

support) and LBW among Black and White mothers in the United States.  Many recent studies 

have explored measures of SES and LBW among Black and White mothers (Taylor, 2010; Cox, 

2009; Dennis, 2012); however, this study uniquely adds nuance to the understanding of racial 

differences in LBW by broadening the definition of stress and including SES as a measure of 

stress.  To explore racial differences in LBW by variations in SES levels, two datasets were used:  

the Fragile Family Study (FFS) and the National Survey of Family Growth (NSFG).  The NSFG 

is a nationally representative sample; however, the FFS specifically focuses on individuals who 

are ñat-risk.ò  To our knowledge, this is the only study that uses the FFS in a comparative study 

as an indicator of low SES and a measure of stress to determine the racial differences in LBW.  It 

is already known that conventional SES measures such as educational attainment, income levels, 

and employment status is associated to LBW.  This study adds to the current literature by 

providing a different measure of stress than what has commonly been used to explore racial 

differences in LBW and uses an analysis from an underexplored dataset which oversamples 

populations with lower SES.      

 

Stress and Infant Mortality 

There is a large volume of literature linking stress to infant mortality.  Several studies 

have shown a positive correlation and have explored stress as a possible causal pathway for 

negative birth outcomes.  Researchers have consistently argued that stress causes psychological 
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and physiological consequences that lead to negative birth outcomes (Dole, 2003; Gennaro, 

2003; Sawyer, 2012).  However, researchers have been inconsistent on how to best measure 

stress.   

Dole (2003) describes those stressful psychosocial factors as past life events, the lack of 

social support, depression, pregnancy-related anxiety, perceived discrimination, and 

neighborhood safety.  Past life events were analyzed by a ñLife Experiences Surveyò where 

participants were asked questions and asked to rank the impact on their lives from extremely 

negative to extremely positive.  Stress was analyzed two ways:  (1) the count of events was 

totaled to assess external stressors and (2) the ratings were used to assess the perception of stress.  

Social support was operationalized as a buffer to stress and was a scaled variable in the survey.  

The researchers hypothesized the more social support an individual received, the less stress they 

experienced.  Contrary, depression, pregnancy-related anxiety, perceived discrimination, and the 

perception of unsafe neighborhoods were operationalized as stress enhancers.  There were 

several questions exploring an individualsôô stress levels as it relates to these variables.  The 

measurement of stress was analyzed similarly to past life events with the counts assessing 

external stressors and the ratings assessing perception.  The results indicated an increased risk of 

negative birth outcomes with an increased exposure to pregnancy related anxiety, negative life 

events, and perceived discrimination.   

Gennaro (2003) explores the relationship between stress and negative birth outcomes by 

describing two different types of stressors:  psychological stress and physiological stress.  

Consistent with many other researchers, Gennaro (2003) defines psychological stressors as life 

events, stress perception, anxiety, and racism.  Stress perception, anxiety, and racism were 

operationalized similarly to Dole (2003) and other researchers (Copper, 1996; Hobel, 1999; 



   
  

37 
 

Lobel, 1992; Wadhwa, 1996).  Life events were defined as negative changes in an individual 

historical past.  Examples of life events were changes in residence and employment because of a 

negative situation.  Similar to Dole (2003), Gennaro (2003) explains how these multiple 

measures of stress have generally been found to increase the risk of negative birth outcomes.   

Gennaro (2003) furthers his study by describing a second type of stressor:  physiological 

stress.  The author describes the relationship between stress and corticotropin-releasing 

hormones (CRH), cytokines, prostaglandin, and health eroding behaviors.  The three exposures, 

CRH, cytokines, and prostaglandin have a very close relationship with the hormonal response in 

the body.  An increase in stress causes membranes to increase exponentially, often resulting in 

preterm delivery.  As for the relationship with health eroding behaviors, Gennaro (2003) explains 

how stress can increase unhealthy behaviors such as smoking, unhealthy eating, and sleeping 

habits.  These exposures are highly associated with negative birth outcomes.  An increase in 

physiological and psychological stress causes an increase in the risk of negative birth outcomes.   

In a more recent study, Sawyer (2012) explores psychological and physiological 

consequences as it relates to discrimination and stress.  The author examines how discrimination 

in areas such as access to health care, housing, and employment can lead to stress, which is the 

causation of negative birth outcomes.  Sawyer (2012) hypothesizes that minorities experience 

more exposure to these discriminatory stressors, which ultimately contribute to the disparities in 

many health issues.  The authorôs results supported the original hypothesis.  The study indicated 

that anticipated discrimination and prejudice leads to physiological and psychological stress 

responses in the body and this poses a threat to the body often leading to negative health 

outcomes.   
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Despite the inconsistency in measuring stress, there is a consensus that there is a link 

between stress and infant mortality.  However, the remaining issue is the disparity in IMRs.  

Blacks have significantly higher IMRs than Whites do.  One hypothesis is because Blacks 

experience a different type of stress than Whites.  To explore stress in Blacks, there is a need to 

shift from examining individual factors to examining social factors and specifically describing 

the type of stressors experienced by Blacks. 

Stress in Black women 

Several studies have explored stress in Black women (Dominquez, 2010; Giscombe, 

2005; Giscombe, 2008; Orr, 2002; Lobel, 2008; Clark, 1999; Hogue, 2005; Hogue, 2001; Orr, 

1992; Rosenthal, 2011; Hogue, 2002; Finch, 2000; Kaufman, 1997).  Most of the studies focus 

on the need to shift from individual risk factors to social factors to explain Black/White 

disparities in IMRs.  Many researchers explore the role of different social factors as stressors for 

Black women causing them to have higher IMRs compared to White women.   

Dominquez (2010) describes several social determinants specific to Black women that 

places them at a reproductive disadvantaged compared to White women.  Those social 

determinants are racism and socioeconomic factors.  The first social determinant is racism.  

Dominquez (2010) states that race is a social construct that determines social privilege.  

Therefore, race behaves as a buffer for Whites; yet it is disadvantageous for Blacks.  The social 

hindrance for Blacks influences the biological function and contributes to negative birth 

outcomes.  The second determinant is socioeconomic factors.  Dominquez (2010) explores 

socioeconomic factors as a major stressor for Blacks compared to Whites and a possible 

contributor the disparity in IMRs.  Dominquez states that money matters.  Blacks have the lowest 
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household earnings, the lowest education levels, and are three times more likely to be poor 

compared to Whites.  Therefore, these social factors enhance stress in Blacks and are potential 

reasons for disparities in IMRs.   

In an earlier study, Giscombe (2005) also explains disproportionately high rates of 

negative birth outcomes in Blacks by exploring factors such as stress, racism, and related factors 

in pregnancy.  Some of the major differences in Black and White women that lead to adverse 

pregnancy outcomes are socioeconomic status, marital status, ability to attain proper prenatal 

care, and the abuse of substances.  These factors are stress enhancers.  Racism is also a form of 

stress and it negatively affects pregnancy outcomes.  Giscombe (2005) explains how Black 

women experience higher levels of stress, especially social stress (i.e. racism), causing them to 

have higher levels of stress during pregnancy which negatively affect their birth outcome.     

 Other studies have consistent findings to Giscombe (2005) and Dominquez (2010) as it 

relates to stress and higher IMRs in Black women (Clark, 1999; Hogue, 2002).  Clark (1999) 

explores racism as a stressor for Black women by using the biopsychosocial model to explain 

perceived racism.  Clark states that the exposure of racism is perceived as stressful and this 

ultimately affects the individual.  Blacks are more exposed to racism and this might contribute to 

the intergroup difference in IMRs.  Hogue (2002) also discusses racism as a stressor for Black 

women; however, Hogue clarifies the different types of racism experienced by Blacks that are 

not necessarily experienced by Whites.  Hogue (2002) claims that race-based discrimination acts 

as the agent leading to higher stress levels in Black women which ultimately leads to negative 

birth outcomes.  The forms of race-based discrimination discussed are personally mediated 

racism and institutionalized racism.  Personally mediated racism is directed towards the 

individual and consists of insults and discriminatory acts (Hogue 2002).  Institutional racism is 
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policies and practices that impose unequal treatment towards particular individual.  Hogue 

(2002) argues that these two forms of race-based discrimination create acute and chronic 

stressors.  Blacks experience higher levels of race-based discrimination, leading to higher stress 

levels and adverse pregnancy outcomes.   

Other studies have explored specific stressors to Black women beyond SES and racism 

(Hogue, 2001; Rosenthal, 2011).  Hogue (2001) operationalizes several stressors particular to 

Black women compared to Whites.  The author states that Black women are: (1) exposed to more 

fetal stressors through their life experiences (i.e. poor familial relationships, abuse, and racism); 

(2) have less coping mechanisms to deal with those stressors (i.e. self-esteem, financial 

resources, and anger/stress management techniques); (3) are at higher risks for situational and 

environmental factors (i.e. anxiety and lacking social support); (4) are more likely to be of lower 

social class and social status (i.e. live in poverty); (5) experience institutionalized racism (i.e. 

residential segregation; and (6) are more prone to hard physical work (i.e. cumulative work 

fatigue).  Each one of the aforementioned determinants negatively influences birth outcomes.  

The exposure to these stressors contributes to the intergroup disparity in IMRs.   

Rosenthal (2011) also provides several unique sources of stressors particular to Blacks 

that explains racial disparities in adverse birth outcomes.  The author elucidates that Black 

women experience abuses by the medical system, contradictory societal pressures about whether 

or not they should have children, and stereotypes about motherhood.  The abuses by the medical 

system may contribute to uneasiness with seeking early prenatal care.  The lack of prenatal care 

has implications for negative birth outcomes.  Rosenthal also posits that a contradictory societal 

pressure about whether or not they should have children is a unique source of stressor in Blacks.  

These societal pressures are culturally based.  They can flourish from older generations or may 
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be religious based.  Many Black people are deeply rooted in religion.  Receiving contradictory 

pressure from the church can enhance stress during pregnancy and lead to negative birth 

outcomes.   

Intergroup Difference of Stressors 

The large volume of literature verifies the intergroup difference of stressors as it relates to 

Black and White women.  Blacks experience a different type of stress that may contribute to 

higher IMRs.  However, another hypothesis is the intragroup difference of stressors as it relates 

to at-risk Blacks and lower risk Blacks.  It is important to explore the different type of stressors 

that are specific to each group.      

Stress in at-risk Black women 

The relationship between stress, birth outcomes, and at-risk Blacks has been explored in 

the literature (Reeb, 1987; Boone, 1985; Headley, 2004; Perloff, 2003; Gennaro, 2003).  As it 

relates to infant mortality, the term ñat-riskò usually refers to individuals who possess some of 

the following characteristics: a lack of prenatal care, younger maternal age, have nine-11 years of 

education or less, are unmarried, and who are substance abusers (Headley, 2004).  Among 

Blacks who are considered ñat-risk,ò there are specific contributing factors that are linked to 

stress and higher IMRs.  Researchers have attributed stressors such as access to prenatal care, 

maternal socioeconomic indicators (i.e. parity, marital status, education, employment, income, 

and area of residence), pregnancy complications, prior abortions, existing comorbidities, 

substance abuse, a lack of social support/low family functioning, working during pregnancy, and 

improper nutrition to higher IMRs amongst at-risk Blacks (Reeb, 1987; Boone, 1985; Headley, 

2004; Perloff, 2003; Gennaro, 2003). 
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 Maternal socioeconomic indicators (i.e. parity, marital status, education, employment, 

income, and area of residence) have been inversely linked to IMRs (Headley, 2004; Perloff, 

2003).  The higher the IMRs, the lower the SES.  In contrast, lower IMRs are associated with 

higher SES levels.  Black women who are at-risk have lower SES and higher IMRs.  Education, 

income, marital status, employment, and area of residence tend to serve as stressors and 

contributing factors to infant mortality to at-risk Black women (Headley, 2004). At-risk Black 

women tend to have lower educational attainment, lower income levels, are unmarried, are 

unemployed, and tend to live in impoverished neighborhoods (Headley, 2004).  Perloff (2003) 

had similar findings.  To gain a better understanding on IMRs, Perloff (2003) explored risk 

factors such as neighborhood economic indicators/quality in New York City, one of the largest 

metropolitan cities.  Perloff (2003) found an association of neighborhoods that experience high 

levels of ecological risk and IMRs.  Neighborhoods with high levels of ecological risk were 

defined as high-poverty, segregated housing, inferior resources and public services, lower quality 

of public education, higher volumes of violence/ drug use, and impaired access to employment 

and jobs.  There was a disproportionate amount of Black people living in these neighborhoods.  

Perloff (2003) attributed these stressors to disparities in IMRs.   Headley (2004) posits that the 

lower SES has broader implications.  It not only has economic barriers but it leads to a collective 

of experiences with social and political barriers as well.  The disproportionate prejudicial 

treatments associated with lower SES for at-risk Blacks lead to stressors that are associated with 

higher risks of poor birth outcomes.     

Similar to maternal socioeconomic indicators, access to prenatal care has been inversely 

linked to IMRs (Headley, 2004; Boone, 1985; Perloff, 2003).  The more resources and access to 

prenatal care, the lower the risk for infant mortality.  Black women who are at-risk have less 



   
  

43 
 

access to prenatal care; hence, higher IMRs compared to other group dynamics.   Headley (2004) 

examined birth record data quality.  It was found that at-risk Black women had more missing 

data from their medical records.  This is attributed to late prenatal care or a lack of prenatal care.  

Headley (2004) found an association of poor birth outcomes with missing birth record data.  The 

lack of prenatal care for at-risk Black women contributes to greater risks for infant mortality.  

Perloff (2003) and Boone (1985) had similar findings while exploring the association between 

access to prenatal care and health disparities in IMRs.  Perloff (2003) found approximately 34% 

of at-risk Black received inadequate prenatal care mainly because of a lack of access and/or they 

began their care late and had greater risks of negative birth outcomes.  At-risk Blacks did not 

have an adequate number of prenatal visits.  Boone (1985) found that poor pregnancy outcomes 

were skewed toward late or no prenatal care.  At-risk Black women had higher prevalence of late 

or no prenatal care.  The unavailability of resources such as access to prenatal care for at-risk 

Blacks is a contributing factor to higher IMRs.    

Substance abuse is another factor that has been highly associated with at-risk Black 

women and higher IMRs (Boone, 1985; Reeb, 1987; Gennaro, 2003).  Boone (1985) examined 

medical records of disadvantaged Black women.  The records indicated high stress levels in their 

relationships with relatives and hospital staff, as well as a history of substance abuse.  Both 

variables were highly associated with poor pregnancy outcomes.  Reeb (1987) had similar 

findings while exploring cigarette smoking as a predictor for low birth weight.  Reebôs findings 

indicated at-risk Black women were more prone to smoke during pregnancy because of 

demographic, biomedical, and psychosocial stressors.  Smoking was a predictor for low birth 

weight.  Gennaro (2003) summed up the relationship between-at-risk Black women and the risk 

of poor pregnancy outcomes.  Consistent with other studies, Gennaro (2003) suggests that stress 
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changes health behaviors such as smoking. Increased smoking is associated with higher risks for 

negative birth outcomes.  Gennaro (2003) specifically states, ñThe stress of poverty may lead to 

increases in these unhealthy behaviors, suggestion one reason why low income women are at-

risk for [negative birth outcomes]ò (Gennaro, 2003, pg. 672). 

At-risk Black women are also at greater risks for infant mortality because of a lack of 

social support and low family functioning (Boone, 1985; Reeb, 1987).  Following extensive 

exploratory interviews with at-risk Black women to determine the relationship of weak social 

support systems to poor pregnancy outcomes, Boone (1985) found that the lack of social support 

was a stressor.  The women reported a feeling of bitterness and resentment towards the men in 

their lives because they were not receiving the necessary support.  Those women who had no 

social support or very little social support were at higher risks for poor pregnancy outcomes.  

Reeb (1987) explored low family functioning in at-risks Black women and the association to 

infant mortality.  Low family functioning was operationalized as stressors to her familyôs 

instrumental and emotional functioning and the womanôs perception of family satisfaction and 

performance.  At-risk Black women had high exposures to psychosocial factors, particularly low 

family functioning.  Low family functioning was a strong predictor of adverse pregnancy 

outcome.  The findings from Boone (1985) and Reeb (1987) supports the association of social 

support and low family functioning behaving as major contributors to infant mortality for at-risk 

women.      

Even though working during pregnancy has been a controversial stressful risk factor, it is 

consistent that working long, strenuous hours can be detrimental during pregnancy.  Reeb (1987) 



   
  

45 
 

found working during pregnancy was a predictor of negative birth outcomes.  At-risk Black 

women tended to work during pregnancy.   

Stress in Black women in the general population 

The literature suggests an intergroup difference of stressors as it relates to at-risk Black 

women.   Researchers have posited that at-risk Black women experience stressors such as lack of 

access to prenatal care, maternal socioeconomic indicators (i.e. parity, marital status, education, 

employment, income, and area of residence), substance abuse, lack of social support/low family 

functioning, and working during pregnancy (Reeb, 1987; Boone, 1985; Headley, 2004; Perloff, 

2003; Gennaro, 2003).  These factors contribute to high IMRs in at-risk Black women.  

However, at-risk Black women are not the only group impacted by elevated IMRs.  Giving the 

intransigence of the problem, it is important to explore different type of stressors experienced by 

lower risk Black women.   

The relationship between stress, birth outcomes, and low risk Blacks has been explored in 

the literature (Foster, 2000; Schoendorf, 1992; Jackson, 2001; Din-Dzietham, 1998; Dominquez, 

2010).  The term ñlow riskò refers to individuals who possess some of the following 

characteristics: access to prenatal care, older childbearing maternal age, has nine-11 years of 

education or more (usually 16 years of education), are married, employed, and who are not/low 

substance abusers (Foster, 2000; Schoendorf, 1992; Jackson, 2001; Din-Dzietham, 1998; 

Dominquez, 2010).  The literature supports that achieving socioeconomic gains does not offset 

poor birth outcomes.  Low risk Blacks are still two times as likely as having adverse pregnancies 

(Dominquez, 2010; Schoendorf, 1992). Among Blacks who are considered ñlow risk,ò there are 

specific contributing factors that are linked to stress and higher IMRs (Foster, 2000).   
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Researchers have posited that low risk Black women experience unique stressors.  Low 

risk Black women experience more racism, less social support, and more solitude/ loss of 

familiar culture (Jackson, 2001; Din-Dzietham, 1998).   Din-Dzietham (1998) and Jackson 

(2001) discuss the issue of racism for low risk Black Women.  Din-Dzietham (1998) states that 

achieving educational gains and being of higher SES expose Black women to more diversity.  

Blacks spend more time interacting with Whites on a daily basis.  This interaction with more 

Whites might commence at the collegiate level and continue through employment. More 

exposure to diverse situations subject black women to greater exposure to racism, which behaves 

as a stressor.  The stress can lead to adverse pregnancy outcomes.  Jackson (2001) furthers Din-

Dzietham (1998) findings in a more recent study.  Jackson claims that educated Black women 

are more likely to experience racism in the workplace.  Racism is linked to their identities.  

Black women have an obligation to prove their qualifications.  The stress to prove their merit 

may have implications for higher IMRs.   

Researchers have also consistently argued that low risk Black women receive less social 

support (Din-Dzietham, 1998; Jackson, 2001).  Din-Dzietham stated that the more educational 

attainment achieved by a Black woman, the more segregated she becomes from her family.  

There is a degree of disjunction from their family members; hence less social support.  The 

disconnectedness leads to stress on the individual and the stress leads to greater risks for poor 

pregnancy outcomes.  Jackson (2001) also had similar findings.  The author found that higher 

SES Black women have less social support.  Therefore, they have the sole obligation to provide 

for the needs of the family.  The independency and lack of social support of highly educated 

women behaves as a stressor and may lead to adverse pregnancy outcomes.    
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Similar to the lack of social support, Din-Dzietham (1998) also posit that low risk Black 

women are exposed to more solitude and loss of family culture.  Family and friends tend to 

segregate highly educated Black women.  The change in their social milieu behaves as a stressor 

and may contribute to poor pregnancy outcomes. 

It has been postulated that stress is a major contributor to intragroup and intergroup 

disparities in IMRs.  However, defining and operationalizing stress as it relates to infant 

mortality has been a challenge for many researchers.  The inconsistencies in the measurement 

and exploration allude to the importance of expanding research on stress and disparities in IMRs.        

Contribution to the literature 

Stress is the emphasis in the revised ecological framework.  Stress behaves as the 

mediator that distinguishes Black and White disparities in birth outcomes.  The purpose of this 

dissertation was to use the revised theoretical stress model to explore stress and health disparities 

in birth outcomes.  The role of stress in explaining racial differentials in birth outcomes will be 

explored through examining stress variables from the three tenets of the revised ecological 

framework:  infant, parent and family, and community and society.  The infant stressor that will 

be explored is preterm birth/LBW.  The stressors within the parent and family tenet that will be 

explored are: single parenthood, maternal age, SES household level stress, SES individual level 

stress, and history.  Stress variables from the community and society category that will be 

explored are: neighborhood characteristics, SES/poverty, access to quality care, SES community 

level stress, and culture.   

Given the intransigence of the issue and the decades of research on this health topic, 

many of the aforementioned variables have been explored in the literature.  However, this study 
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is unique because it will explore two underexplored variables and contribute to the literature by 

operationalizing the other variables differently. 

The two underexplored variables in the literature are religion (culture variable in the 

revised ecological stress model) and employment/amount of hours worked (history variable in 

the revised ecological stress model).  Most studies exploring the association between religion and 

birth outcomes have shown the positive effects of the exposure (Dupre, 2006; Jarvis, 1987; 

Music, 2004; Ellison, 1998).  Most scholars have argued that religion encourages healthier 

behaviors and lifestyles, provides social support, and offers coping resources.  Other scholars 

have explored the negative effects of religion on birth outcome (Ellison, 1988; Lee, 2005).   

One common argument amongst researchers supporting negative effects of religion on 

birth outcome is that religious coping styles can delay the onset of treatment.  Highly religious 

individuals may passively wait for divine intervention instead of seeking the necessary medical 

treatment (Ellison, 1988).  Another controversial argument is the social pressures within 

religious entities.  Some scholars argue that the social pressures will encourage healthier 

behaviors; others claim the social pressures can increase stressors.  Stress can occur from 

labeling individuals as ñsinnersò and chastising them for their current situation.  Religious 

leaders and the congregation may abuse their members (Lee, 2005).  A common type of abuse is 

emotionally abuse.  The pressure from the church can mentally affect the individual developing a 

sense of blame, guilt, and a decrease in self-efficacy.  The result of these feelings can lead to a 

sense of withdrawal (Ellison, 1988; Lee, 2005).   

From an ecological perspective, religion can be sources of stress based on the church 

mannerisms.  Ellison (1988) elucidates some religious institutions can be demanding.  The 
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institutions require a significant amount of time and money.  The obligated feeling can cause 

stress on the individual.  The intra-church dynamics can also behave as a stressor.  

Congregational conflicts, gossiping congregational members, and judgmental attitudes within the 

church may lead to distress (Ellison, 1988).       

The amount of hours worked/employment (history variable in the revised ecological 

stress model) is the other underexplored variable in the literature.   In the few studies that have 

shown the relationship between employment and pregnancy, there have been inconsistent 

findings (Moss, 1993).  Whereas some studies have shown that working more hours during 

pregnancy can have a positive effect on birth outcomes (Moss, 1993), other studies have revealed 

the detrimental effects of working long hours doing pregnancy (Brett, 1997; Peoples-Sheps, 

1991). 

Moss (1993) argued that women who work more hours during pregnancy are at lower 

risks for negative birth outcomes.  The extended hours will allow for the individual to maintain 

insurance through the birth, they can begin prenatal care early in pregnancy, and they are less 

likely to participate in health eroding behaviors (i.e. drinking and smoking) because they are 

occupied with working (Moss, 1993). 

The counter-argument to Moss (1993) is that women who work more hours during 

pregnancy are at higher risks for negative birth outcomes (Brett, 1997; Peoples-Sheps, 1991).  

Peoples-Shepsô (1991) findings illustrated that the percent of those babies born LBW increased 

with the number of worked.  The author attributed the association to psychological stress and 

physical fatigue that accompanied working 40 or more hours per week.  Brett (1997) had similar 

findings but the author explored occupational stress in more depth.  Brett (1997) defined 
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occupational stress as the ñjob strainò which included high demands and low job control.  The 

authorôs findings illustrated that job strain and amount of hours worked were significant 

indicators in predicting preterm delivery.  Those women who were exposed to high strain jobs 

and worked more than 35 hours per week were at greater risks for preterm delivery compared to 

those who worked less than 35 hours per week (Brett, 1997). 

Religious and the amount of hours worked during pregnancy are two of the most 

controversial issues in the literature as it relates to birth outcomes.  Whereas most scholars have 

alluded to the positive benefits of the two variables, the negative effects will be explored in this 

dissertation. 
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3. Methods 

 The methods section includes three aims:  (1) explore the trends in birth outcomes in the 

United States, (2) explore the role of stress using the FFS, and (3) explore the role of stress using 

the NSFG.  Each aim includes a brief overview of the guiding research question, the data used, 

participants, and measures.  Secondary data were used for this analysis in each of the aims.  Each 

database had original questions and measures that were recoded to assess the specific objectives 

of this research (see 7.3 Appendix C).  The information presented below (i.e. for participants and 

measures) does not pertain to the original database but describes the recoded items used for 

assessing the guiding research questions of each aim.        

3.1. Aim 1:  Explore the trends in birth outcomes in the United States 

 

 The changes in birth outcomes over time have been one of the most widely studied 

aspects of exploring racial and ethnic disparities.  Studying the trends over time alludes to the 

historical past of the issue as well as provides an idea of what to expect in the near future.  The 

purpose of this section is to draw attention to the differences in birth outcomes by racial groups 

and explore deemed stressors for Blacks such as educational attainment, marital status, and 

access to health care.  The guiding research question for this chapter is:  What are the inter-racial 

differences in infant mortality trends in the United States?  In this chapter, racial and 

socioeconomic (i.e. marital status, education and prenatal care) disparities and trends in IMRs in 

the U.S. between 1995 and 2007 are explored.  Additionally, an analysis examining whether 

current trends are aligned with Healthy People 2020 objective is included.  The neonatal and 

postneonatal differences are addressed.  The Linked Birth-Death files from the NCHS Vital 

Statistics will be used to explore this association.   
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3.1.1. Data for Aim 1 

The NCHS Vital Statistics is a national database composed of a jurisdiction of vital 

events such as births and deaths, marriages and divorces, and infant statistics.  The NCHS 

Linked Birth-Death Files is one of the data collections in the national database exploring 

relationships between births and infant deaths.  Each death is linked to the birth certificate of the 

infant.  The national database covers the United States and the surrounding territories (i.e. Puerto 

Rico, The Virgin Islands, and Guam).   This database includes variables such as demographic 

characteristics (e.g. age, race, marital status); socioeconomic determinants (e.g. education); and 

specific information related to the pregnancy (e.g. birth weight, gestation age, plurality, prenatal 

care, age at death), and cause of death. 

This study will use period data spanning the years 1995-2007.  Data from the NCHS 

contain infant mortality data by race for maternal characteristics such as birth weight, gestational 

period, and age of death.   The period data is retrospectively analyzed to explore the birth and 

death files for Blacks and Whites only.  All states in the United States, including those 

contiguous states such as Hawaii and Alaska, will be included in this analysis.  The analysis for 

the deemed stressors such as marital status, educational attainment, and prenatal care will 

exclude data from 2003 to 2007 because of noncomparable data.  According to the National Vital 

Statistics Report (2007), the variables are not discussed in the same detail in the later years 

(http://www.cdc.gov/nchs/linked.htm).     

3.1.2. Participants 

The 13-year aggregate data file is separated into 4 periods in the CDCôs database:  1995-

1998, 1999-2002, 2003-2006, and 2007, respectively.  The individual level data uses individual 

year data between 1995-2007.  From the 13-year aggregate data file, there are approximately 44 
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million total births in the United States that are either Black or White, in which approximately 8 

million births are Blacks and 36 million births are Whites (see Table 1).  The overall death rate is 

7.2 per 1,000 live births.  The death rate for Blacks is 13.7 and the death rate for Whites is 5.8 

infant deaths per live births, respectively.  The racial breakdown for live births and infant deaths 

for the individual years (individual level data) is presented in 7.2.2 Appendix B.   

3.1.3. Measures 

The measures were chosen from tenets of the revised Ecological Model (see Figure 11).  

There are three main exposures in this study:  education, marital status, and access to health care.  

Age is also explored in this database.  From the revised Ecological Model, age, education and 

marital status are all indicative of the second level:  Parent and Family.  Education represents an 

SES Individual level stressor and marital status is linked to single parenthood as a stressor.  

Access to health care is a tenet of the third level:  Community and Society.  The original 

questions and codes from the NCHS for each of the measures as well as the recodes are included 

in the appendix (see 7.3.1 Appendix C).  For this study, education is defined as how much school 

the mother-to-be completed.  Maternal education is defined as less than high school, high school 

or equivalent, some college, and grad/college graduate.   Marital status is defined as married or 

unmarried.  Other forms of civil unions such as cohabitation and/or domestic partner were not 

included as a possible answer.  The exposure access to health care is defined by the month 

prenatal care began and whether or not the maternal mother had access to health care (see 7.3.1 

Appendix C).      

Several outcome variables were used for this analysis.  One outcome variable is infant 

deaths.  Infant death is defined as the number of fatalities of infants less than 1 year of age per 
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1,000 live births (CDC, 2007).  Infant death was categorized as having an infant death or not 

having an infant death.  Neonatal deaths are deaths under 28 days of age and postneonatal deaths 

are deaths between 28 days and 1 year of age (CDC, 2007).  Neonatal deaths and postneonatal 

deaths were defined as either having a neonatal/postneonatal death versus not having one.  Birth 

weight is another outcome variable assessed in this analysis.  Birth weight is categorized as 

normal birth weight or low birth weight (LBW).  LBW is defined as less than 2,500g.      

Our analysis is conducted in multiple steps.  First, current trends in IMRs and birth 

weight as it relates to marital status, educational attainment, and prenatal care by race are 

analyzed.  Second, rates of exponential decline are calculated.  The annual rate of decline are 

performed by a four step process:  (1) dividing the end rate by the beginning rate, (2) dividing 1 

by the number of years in the study, (3) exponentiating the rates, and (4) subtracting the 

exponentiated rate from 1 to obtain the annual rate of decline.  Third, predictions of IMRs for the 

next several years are calculated to determine whether the 2020 Healthy People objective will be 

met.  To remain consistent with the 13-year file that uses aggregate data organized into 4 periods 

(1995-1998, 1999-2002, 2003-2006, and 2007), most predictions are performed in groups of 3 

year spans.  IMRs are predicted for the years 2007-2010, 2011-2014, 2015-2018, and 2019-2022, 

respectively.  The period 2019-2022 will be used as a proxy to compare the rates to the Healthy 

People 2020 objective.  The regression equation for the predictions is: 

.  

The predictions were calculated for all races, Blacks, and Whites.    

 Lastly, we will examine Black deaths retrospectively.  The number of excess deaths 

among Blacks is calculated by applying the year-specific mortality rate of Whites to the Black 



   
  

55 
 

births during the same period.  The calculated difference between that value and the actual 

number of deaths is the amount of excess deaths for Blacks.         

To examine the racial and socioeconomic disparities and current trends in the U.S. 

between 1995 and 2007 in IMRs, descriptive statistics are used.  To analyze whether the current 

trends are aligned with Healthy People 2020 objective, linear regression models were applied to 

predict the IMRs for racial groups for the next several years.  All analyses are conducted using 

SPSS Statistics version 19.0.   

3.2. Aim 2:  Explore the role of stress using the Fragile Families Study 

 The guiding research question for this chapter is: What is the role of stress in at-risk 

women and what are the stressors for Blacks and Whites?  In this chapter, the role of stress is 

explored and an analysis of the socioeconomic differences in LBW among different ethnicities 

and within the Black population is included.  Data from the Fragile Families Study (FFS) are 

used.  LBW is a proxy for infant mortality.   

3.2.1. Data for Aim 2 

The Fragile Family and Child Well -Being Study (FFS) is a longitudinal survey that 

focuses mostly on at-risk families and children (beginning at birth) 

(http://www.fragilefamilies.princeton.edu/about.asp).  At-risk in the FFS is operationalized as 

mostly unwed parents and low socioeconomic status (SES).  The study investigates 

characteristics of predominately non-marital parents such as attitudes, mental and physical 

health, parenting behavior, demographics, and economic status.  Data are collected from United 

States cities with populations of at least 200,000 individuals.  The child data are collected at five 

intervals:  birth (baseline) and ages one, age three, five, and nine 
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(http://www.fragilefamilies.princeton.edu/documentation.asp).  Data for this study are abstracted 

from the baseline (birth) data only.  The FFS is a longitudinal survey; however, the follow-up 

waves do not contain information about birth outcomes (e.g. IMRs or LBW).  The tenets of the 

survey include regular interviews of mothers and fathers, home assessments, and an ecological 

assessment.  The interviews from the mothers and fathers contain information about personal 

attitudes and behaviors, relationships, socioeconomic determinants and demographics, overall 

health and well-being, and living environment.  The home assessment contains variables 

pertaining to the home environment.  The ecological assessment provides information on the 

parentsô historical past (http://www.fragilefamilies.princeton.edu/about.asp).  The survey has 

been noted as strong in measures of family assessment and functioning, parental and infant 

health, community characteristics, and socioemotional development.  This study will use data 

from children born between 1998-2000 and analyze pregnancy outcomes for Blacks and Whites. 

Analytically, the FFS is a very robust data source because of its essential features.  The 

FFS oversamples a very disadvantaged population (high non-marital rate and high poverty level) 

making it a unique data source.  Additionally, the FFS is very rich in measures from the revised 

Ecological Model including SES Individual level stressors, health eroding behaviors, SES 

Household level stressors, access to quality health care, neighborhood characteristics, and 

emotional/social support.   

3.2.2. Participants 

There are 3,869 participants in this study that are Black or White.  There are 1,480 

Whites (38.3%) and 2,389 Blacks (61.7%).  Most of the participants are not married (n=2,925) 

and have low educational attainment (n=2,215 a high school education or less).   

http://www.fragilefamilies.princeton.edu/about.asp
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3.2.3. Measures 

 Birth weight, will be used in conjunction with independent variables from the revised 

Ecological Model to emphasize stress differences in Blacks and Whites.  The dependent variable 

is Low Birth Weight (LBW). Babies weighing less than 2,500 grams at birth are defined as low-

birth-weight babies. The original questions from the FFS as well as the recoded variables are 

included in the appendix (see 7.3.2 Appendix C).  In this study, LBW is measured by two 

statement exploring LBW babies (any baby weighing less than 2,500 grams at birth) and normal 

weight babies (babies over 2,500 grams).  The variables of interest are stress factors that expose 

Black women to higher IMRs.  The predictor variables of interest are related to the Parent and 

Family and the Community and Society in the revised Ecological Model (see Figure 11).   

PARENT AND FAMILY 

History is operationalized as a ñtimeò in the past that served as a stressful event or caused 

the individual to engage in health destructing behaviors.  There are demographic variables for 

history, as well as general predictors representing a stressful event in the past.  The demographic 

variables for history are maternal age and marital status.  The socioeconomic variables are 

educational attainment (SES Individual level stress) and income (SES Household level stress).  

All items are representative of Parent and Family stressors in the revised Ecological Model (see 

Figure 11).   

SES INDIVIDUAL LEVEL STRESS-Parent and Family 

In this analysis, maternal age is computed as a continuous variable.  The statement 

exploring marital status is referencing ñsingle parenthoodò in the revised Ecological Model.  The 
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question for single parenthood is: Is the respondent a single parent?  This variable is also 

measured by two responses, yes or no. Educational attainment is measured as having a high 

school education or higher or less than a high school education.  The last predictor explores 

employment.  The hours worked variable was recoded as a dichotomous variable.  The question 

asked:  Did you work more than 40 hours a week?  The possible responses are yes or no.   

HEALTH ERODING BEHAVIORS (HISTORY)-Parent and Family 

The question for the health eroding behaviors (smoking/alcohol/drugs) is: Did the 

individual drink, smoke, or use drugs during their pregnancy?  The variables were asked 

individually.  The responses are yes or no.    

SES HOUSEHOLD LEVEL STRESS-Parent and Family 

There are three measures of income.  The first variable is continuous variable.  The 

second variable operationalizes income as a categorical variable assessing if the individual had 

income earnings in the past year.  The third variable is also a categorical variable assessing if the 

individual received income from public assistance/welfare/food stamps in the last year.  The 

possible responses are in a yes or no format.  Another stress variable related to SES Household 

level stress was paying for the birth.  The question in this analysis assessed: Did the individual 

pay for the babyôs birth with government resources?  The responses are yes or no.    The 

following questions are used for the stress predictor variables for forms of public aid and living 

conditions:  (1) Do you live in a public housing project? and (2)  Is the fed/state/local 

government helping pay for rent? The possible responses are yes or no.  The last question 

concerned the stability of the household relationship between the mother and father.  The 
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question for this analysis assessed if the relationship is unstable.  The possible responses were 

yes or no.   

ACCESS TO QUALITY CARE-Community and society 

The predictor variable measures doctor visits.  The statement is:  Did you visit a 

doctor/other health care professional to check on the pregnancy?  The possible responses are yes 

or no.  The second predictor variable measures which month the individual saw a health care 

provider.  This variable was recoded in a dichotomous categorical format.  The new question 

asked:  Did the individual receive care in the first trimester (1
st
 three months)?  The possible 

responses are yes or no.    

NEIGHBORHOOD CHARACTERISTICS-Community and Society 

The question in this analysis that related to neighborhood characteristics from the 

Community and Society Stressor in the revised Ecological Model is: How safe are the streets 

around your home at night?  The responses are dichotomous representing not safe and safe. 

CULTURE-Community and Society 

The cultural context variables are factors that explain how individuals define their values 

and beliefs.  Culture is based on identity.  An individualôs values and beliefs can also be the 

causation of stress.  There are two predictor variables for culture in the FFS both related to 

religion. Religion was assessed by religious attendance and affiliation.  The religious attendance 

variable was recoded to assess:  Do you attend religious services?  The possible responses are 

yes or no.   The other question is:  Are you religious?  The measures are yes or no.      
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EMOTIONAL AND SOCIAL SUPPORT-Parent and Family 

  There were several questions related to romantic relationship.  The first question asked:  

Did the boyfriend/spouse visit while in the hospital?  The second question was:  Did the 

boyfriend help by providing money for the baby?  The third question was:  Did the boyfriend 

help in other ways?  The possible responses are yes or no.  After performing a correlation matrix, 

it was shown that the three questions were highly correlated.  Furthermore, there was a low 

response rate for each variable when individually analyzed.  To account for this, the individual 

relationship items were summed to develop a scale score for relationship questions related to 

support.  The scaled variable was used for the analysis.  The variable was later dropped from 

analysis because the logistic regression results yielded quasi separation.   

The next sequence of questions asked about romantic relationships and reasons the 

romantic relationship ended.  The next questions that were related to romantic relationship 

ending asked: if it was for financial reasons, distance, incarceration, relationship reasons, drugs, 

and/or abuse?  In the original survey, there were six questions assessing why the romantic 

relationship ended (see 7.3.2 Appendix C).  A scaled score was also created for this variable.  

The individual relationship ending items were summed to develop a scale score for relationship 

ending questions.  This created scaled score variable was used for the analysis.  The possible 

responses for the new scaled variable remained yes or no. 

There are several stress related questions specifically about the boyfriend or spouse and 

family resources.  The possible responses are all categorically formatted as yes or no.  The 

questions related to boyfriend or spouse were:  How often is boyfriend fair and willing to 

compromise?, and How often does your boyfriend express affection or love to you?  Similar to 
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other variables in this analysis, the response rate for the two questions related to the boyfriend 

were very low.  Therefore, another scaled variable was created by summing the individual 

boyfriend support items to develop a scale score.  The possible responses for the scaled variable 

are yes or no.   

STATISTICAL METHOD   

The statistical method used to estimate the probability of LBW is a logistic regression 

model.  This model is a good way to deal with two mutually exclusive categories of LBW 

(normal birth weight and not normal birth weight).  The coefficients (b) are parameter 

estimates.  They measure the influence on the predictor variables on the probabilities of normal 

birth weight and not normal birth weight.  The predictor variables will be representative of 

history and culture.     

This odds ratio equation will measure the probability of having a low birth weight baby 

divided by the probability of having a normal birth weight baby.  The interpretation will include 

a computation of the predicted odds of normal birth weight versus not normal birth weight for 

females with the various predictive factors.  The educational effect and the current SES in 

relation to the odds of having a normal birth outcome versus a LBW baby will be analyzed.   

Additional multivariate statistical models are used to assess confounding and effect 

modification (interaction).  The establishment of the multivariate statistical models allows for the 

verification of the revised Ecological Model.  The purpose is to examine if race interacts with 

other variables in the analyses including both Blacks and Whites with LBW.  Stratum-specific 

odds ratios were obtained in STATA.    
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3.3. Aim 3:   Explore the role of stress using the National Survey of Family Growth 

(NSFG) 

 

 The guiding research question for this chapter is: What is the role of stress in women in 

the general population and are there different stressors for Blacks and Whites?  In this chapter, 

the role of stress is explored and an analysis of the socioeconomic differences in LBW among 

different ethnicities is provided.  Data from the NSFG is used.  LBW is a proxy for infant 

mortality.     

3.3.1. Data for Aim 3 

The National Survey of Family Growth (NSFG) is a survey that was first established and 

conducted in 1973 by the National Center of Health Statistics (NCHS).  Since then, the survey 

has been conducted in the years of 1976, 1982, 1988, 1995, 2002, and 2006-2010.  The data in 

this dissertation are based on this recent period (2006-2010).  The survey data between 2006 and 

2010 consist of over 22,000 individuals who were Black or White.  Similar to most national data 

sets, this survey oversamples Blacks, Latinos, and lower SES Whites.   

The NSFG survey has data on several health indicators applicable to studying disparities 

in IMRs including family background characteristics (e.g. income and employment status), 

prenatal health history, factors affecting pregnancy outcomes, and demographic variables (e.g. 

educational attainment and marital status).  The outcome variable is birth weight.  Several stress 

variables will be analyzed using the revised Ecological Model as a theoretical framework.  This 

study will use data from 2006-2010 and will retrospectively analyze pregnancy outcomes for 

Blacks and Whites. 
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From a more analytical perspective, the NSFG is robust because of its measures.  The 

samples are nationally representative.  The NSFG has very rich measures from the revised 

Ecological Model including SES Individual level stressors, SES Household level stressors, 

access to quality care, and emotional/social support.    

3.3.2. Participants 

Between 2006-2010, there were 20,492 Black and White women interviewed.  After 

excluding missing and invalid cases, there were 5,616 Blacks (31.2%) and 12,405 Whites 

(68.8%).  Most of the women were not married (54.6%) and 71.2% had a high school education 

or more. 

3.3.3. Measures 

Stressors from the revised Ecological Model will be assessed using the NSFG survey (see 

Figure 11).  Several variables will be explored including marital history, religion, educational 

attainment, employment, fertility, and the effect of government involvement.  The outcome 

variable, birth weight, will be used in conjunction with independent variables from the revised 

Ecological Model to emphasize stress differences in Blacks and Whites.  All variables coded as 

donôt know or missing 99 will be excluded from this analysis.  The dependent variable is Low 

Birth Weight (LBW). Babies weighing less than 2,500 grams at birth are defined as low birth-

weight babies. It is measured by two statements: yes low birth weight and no not low birth 

weight.   We are interested in stress factors that expose Black women to higher IMRs.  The 

predictor variables of interest are related to the Parent and Family, as well as the Community and 

Society from the revised Ecological Model. 
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SES INDIVIDUAL LEVEL STRESS-Parent and Family   

The demographic variables for SES Individual Level Stress are race, maternal age, 

marital status, and educational attainment.  Race was determined as Black or White. Maternal 

age is computed as a continuous variable. Marital status is measured by married or unmarried.  

The marital status variable was recoded to include just married and not married.  Education was 

recoded to represent having a high school degree or higher versus less than a high school 

diploma.  The employment predictor variables explore:  Did you work during your pregnancy?, 

and  Are you employed?  The format for the responses was yes or no.   

 

SES HOUSEHOLD LEVEL STRESS-Parent and Family 

Other stressors from the NSFG were related to assistance from the government.  All of 

the possible responses to the government questions were yes or no.  The first question asked will 

you pay for the babyôs birth using government assistance?  The second question asked does your 

health insurance come from the government?  The last question asked do you receive public 

assistance from the government?         

ACCESS TO QUALITY CARE-Community and Society 

The predictor variable measuring access to care asked: Did you receive prenatal care?  

The possible responses were yes or no. 

 

CULTURE-Community and Society 

There was only one predictor variable for culture, which was religion.  The question asked: Are 

you religious?  The measures are yes or no. 
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EMOTIONAL AND SOCIAL SUPPORT-Parent and Family 

There were several cultural context variables defined by how individuals defined their 

values and beliefs.  The last stressors were related to the household and the relationship with the 

individualôs partner.  The possible responses are all categorically formatted as yes or no.  The 

first question asked: Do you think you became pregnant too soon?  The second question asked: 

Did you think you want to have the baby with that partner?  The next question asked did you 

think you would have the baby with that partner?  The following question asked is: Are you 

unhappy with your pregnancy?  The fifth question assessed did the father of the child want you 

to have the baby?  The last question asked:  Did you become pregnant sooner than what the 

father expected? 

STATISTICAL METHOD 

   The statistical used to estimate the probability of infant mortality is a logistic regression 

model.  The predictor variables will be marital history, religion, educational attainment, 

employment, and questions pertaining to fertility.  The odds ratio equation will provide the 

probability of having an infant mortality. 

Similar to the second aim, the interpretation will provide the predicted odds of infant 

mortality for females in the general population.  The educational effect and the current SES in 

relation to the odds of having an infant mortality will be analyzed. 

Multivariate statistical models are also used in this section to assess interactions between 

the variables and race and to verify the robustness of the revised Ecological Model.  Stratum-

specific odds ratios were obtained in STATA.    
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4. Results 

4.1. Aim 1:  Explore the trends in birth outcomes in the United States 

 

The first aim explores Black and Whites disparities and trends birth outcomes (e.g. IMRs 

and LBW) between 1995 and 2007 in the U.S. We focus on the role of socioeconomic (i.e. 

marital status, education and prenatal care) determinants. Finally, we explore whether current 

trends are aligned with Healthy People 2020 objectives.  Data from the Center of Disease 

Control and Prevention Linked Birth-Infant Death files were used.  

Descriptive statistics 

  There were a total of 48,340,366 women who had births from 1995-2007 in the U.S. 

that were Black or White.  There were 16.5% Blacks (n=7,979,025) and 83.5% Whites 

(n=40,361,341).  There were a total of 339,540 infant deaths (7.0%).  Most infant deaths were 

during the neonatal  period (4.7%) compared to the postneonatal period (2.3%) (7.2.2 Appendix 

B).   

   Descriptive statistics for the sample are presented in Table 2.  The individual level data 

from 1995-2001 were used to assess the variables of interest.  The individual level data from 

2002-2007 contained missing cases and incomparable data for the variables of interest (e.g. 

access to prenatal care); therefore, data were excluded from the LBW analysis.  There were a 

total of 26,130,066 women who had births from 1995-2001 that were Black or White.  Most 

women were White (83.8%), married (65.1%), and had a high educational attainment equivalent 

to a HS degree or higher.  Similar characteristics existed for women who had an infant death 

(n=188,707).  Even though a comparable difference was observed between the general sample of 
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women who had a live birth and women who had an infant death, most women were still White 

(68.8%), married (50.7%), and had a high educational attainment.   

Table 2: Descriptive Statistics of Participants in Study, Individual Level Data-NCHS, 1995-2001 

 
N Births 

(n=26,130,066) 

Infant Deaths  

(n=188,707) 

Race    

White 21,887,557 83.8% 68.8% 

Black 4,242,509 16.2% 31.2% 

Marital Status    

Yes 17,010,672 65.1% 50.7% 

No 9,119,394 34.9% 49.3% 

Education    

Less than HS 5,121,493 19.6% 24.8% 

HS or equivalent 7,420,939 28.4% 30.9% 

Some College 5,121,493 19.6% 16.8% 

Grad/College 8,466,141 20.5% 12.7% 

Mean ageÑsd  26.06Ñ6.57  

Racial differentials in LBW  

Based on chi-square statistics, a significant difference of neonatal and postneonatal was 

observed for all predictors including marital status, education, and access to health care.  There 

was a statistically significant difference in the neonatal period, as well as the postneonatal period.   

First, trends in neonatal LBW deaths were explored (Table 3). Results show that there 

were significant differences observed for all variables across racial groups.  For women who had 

a neonatal death, Blacks had a higher percent of participants who had a LBW (77.7%) compared 

to Whites (67.4%); a higher percent of unmarried women (69.3 % for Blacks and 37.1% for 

Whites); and a lower percent of women who had a high school education or higher (71.1% for 

Blacks and 72.2% for Whites).  Similarly, for women who had a neonatal death and access to 

prenatal care, the proportion of Whites was 95.3% compared to 89.9% for Blacks.       

Second, trends in postneonatal deaths were explored.  The trends for racial differences for 

those who had a prenatal death were similar to the neonatal results.  For women who had a 
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postneonatal death, Blacks had a higher percent of participants who had a LBW (62.8%) 

compared to Whites (51.9%); a higher percent of unmarried women (71.4% for Blacks and 

38.7% for Whites); and a lower percent of women who had a HS education or higher (68.8% for 

Whites and 67.2% for Blacks). For women who had a postneonatal death and access to prenatal 

care, the proportion of Whites was 96.0% compared to 91.0% for Blacks.       

Table 3: Chi-Square Analyses for Neonatal and Postneonatal deaths and Race, NCHS, 1995-

2001 

Variables Phi & Cramer p-value 

Neonatal Deaths 

Infant   

LBW (ref=no LBW) .11 <.001 

SES Individual level Stress   

Married (ref=unmarried) .30 <.001 

HS Education or higher (ref=less than HS) .01 <.001 

Access to quality care   

Prenatal care (ref=no prenatal care) .10 <.001 

 

Postneonatal Deaths 

Infant   

LBW (ref=no LBW) .10 <.001 

SES Individual level stress   

Married (ref=unmarried) .30 <.001 

HS Education or higher (ref=less than HS) .02 <.001 

Access to quality care   

Prenatal care (ref=no prenatal care) .10 <.001 

 

Exposures and IMRs 

 

Three main exposures will be analyzed (marital status, education, and access to prenatal 

care) using the aggregate data from the NCHS.  With respect to our exposures and IMRs, 

between the years of 1995 and 2007 women who were unmarried experienced higher IMRs for 

all education levels regardless of race.  For every education level, the IMRs between 1995 and 

2007 for unmarried women decreased (Table 4).   

 

 



   
  

69 
 

Marital Status 

The first exposure was marital status.  The fastest rates of decline were observed in 

unmarried women.  The average annual rate of decline in IMRs for unmarried women was 1.2% 

compared to an annual rate of 0.8% for married women.  For unmarried Blacks, the average rate 

of decline in IMRs was 1.0% compared to a rate of 0.7% for those who were married.  

Unmarried Whites had an average rate of decline in IMRs of 1.5% compared to 1.0% for those 

who were married.  Rates declined the fastest for unmarried White women.   

Education 

The second exposure was education.  Generally, the fastest rates of decline in IMRs were 

observed in the lowest level of educational attainment (0-8 years).  The average annual rate of 

decline in IMRs for both Blacks and Whites with 0-8 years was 1.8%.  For Black women, the 

average rate of decline for 0-8 years of education was 1.9%.  For White women, fastest rates of 

decline in IMRs were observed in the lowest and highest levels of education attainment.  The 

rate of decline for White women with 0-8 years was 1.5%.  For White women with 16+ years of 

education, the rate of decline in IMRs was 1.7%.   

After exploring rates of decline by educational attainment and marital status collectively, 

the largest rates of decline for unmarried women and married women were observed in the 

lowest levels of education.  Unmarried women who had 0-8 years of education had an annual 

rate of decline in IMRs of 2.1%.  For married women, the largest rates of decline in IMRs were 

also associated with lower levels of educational attainment (1.4% for 0-8 years of education).   

The largest rate of decline in IMRs for unmarried and married Black women was for 0-8 years of 

educational attainment with rates of 2.1% and 1.7%, respectively.  The largest rate of decline for 



   
  

70 
 

unmarried Whites was for 0-8 years of educational attainment (2.2%).  In contrast, married 

Whites had the largest rate of decline in 16+ years of educational attainment (1.8%).   

 

Table 4: Annual Rates of Decline in IMRs, NCHS, from 1995-2007 

  
 Rates of decline for educational attainment  

 0-8 

years 

9-11 

years 

12 

 Years 

13-15 

years 

16+ 

years 

 

Average 

Blacks -1.91% -0.52% -0.61% -0.49% -0.80%  

Unmarried -2.09% -0.55% -0.64% -0.80% -0.96% -1.01% 

Married -1.74% -0.49% -0.58% -0.17% -0.64% -0.72% 

       

Whites -1.48% -1.48% -0.94% -0.84% -1.69%  

Unmarried -2.20% -1.45% -1.37% -1.08% -1.54% -1.53% 

Married -0.75% -1.50% -0.50% -0.59% -1.83% -1.03% 

       

All Races -1.75% -0.85% -0.90% -0.89% -1.13%  

Unmarried -2.12% -0.88% -0.90% -0.89% -1.13% -1.18% 

Married -1.37% -0.83% -0.56% -0.30% -0.97% -0.81% 

 

Access to Prenatal Care  

The third exposure was access to prenatal care, which was explored by race, educational 

attainment, and marital status.  When disaggregating our analysis to maternal race, the IMRs for 

Black women were higher for those with ñno prenatal careò versus those with access to prenatal 

care.  Similarly, Black women had higher IMRs when comparing women who received care in 

the 1
st
 , 2

nd
, and 3

rd
 trimesters.  The risk for infant mortality was greatest in those who received 

no prenatal care compared to those who received care during the three trimesters regardless of 

race, educational level, and marital status (see 7.2.1 Appendix B).    

 

Exposures and LBW 

 

The three main exposures (marital status, education levels, and access to care) were 

further analyzed to investigate the variation in predictors of LBW for Whites and Blacks.  The 
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individual level data from 1995-2001 were used to explore this association.  The data from 2002-

2007 contained missing cases and incomparable data.  A logistic regression model was 

performed to explore this association.  The predictors were based on the stressors presented in 

the revised Ecological Model (Figure 11).  Significant predictors of LBW were Black race, 

married, education, access to prenatal care, and maternal age.  Being of Black race increased the 

likelihood of LBW by 60%, being married increased the risk of LBW by 7%, and an increased 

likelihood was observed with older age.  As education increased, the odds of having a LBW baby 

increased.  Access to prenatal care was the only protective factor, decreasing the likelihood of 

LBW by 62% (Table 5). 

 

Table 5: Logistic regression of factors that influence LBW for Blacks and Whites, NCHS, 1995-

2001. 

Variables OR 

95% C.I. for OR 

p-value Lower Upper 

SES Individual level stress     

Black race (ref=Whites) 1.60 1.55 1.64 <.001 

Married (ref=unmarried) 1.07 1.04 1.10 <.001 

Education     

HS or equivalent 1.10 1.06 1.13 <.001 

Some College 1.10 1.05 1.13 <.001 

Grad/College 1.13 1.08 1.18 <.001 

Maternal age 1.01 1.00 1.01 <.001 

Access to quality care     

Prenatal Care (ref=no prenatal) 0.38 0.35 0.40 <.001 

Time     

1996 1.05 1.02 1.09 .006 

1997 1.11 1.07 1.15 <.001 

1998 1.36 1.31 1.42 <.001 

1999 0.91 0.87 0.94 <.001 

2000 1.51 1.34 1.71 <.001 

2001 1.19 1.15 1.24 <.001 
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After stratifying the population by race and exploring the three main exposures as it 

relates to LBW, it was determined that significant predictors of LBW for Whites were some 

education levels, access to prenatal care, and older maternal age.  Lower levels of educational 

attainment (HS or equivalent) and higher levels of educational attainment (Advance 

degree/College degree) were associated with an increased likelihood of LBW (6% increased 

likelihood for less than HS and 10% increased likelihood for Advance Degree/College degree).  

Older age also increased the risk of LBW.  Access to prenatal care was negatively associated 

with LBW, decreasing the likelihood by 62% (Table 6).   

 

Table 6: Logistic regression of factors that influence LBW for Whites, NCHS, 1995-2001. 

Variables OR 

95% C.I. for OR 

p-value Lower Upper 

SES Individual level stress     

Married (ref=unmarried) 1.03 1.00 1.06 .086 

Education     

HS or equivalent 1.06 1.02 1.10 .002 

Some College 1.04 1.00 1.08 .115 

Grad/College 1.10 1.05 1.16 <.001 

Maternal age 1.01 1.00 1.01 <.001 

Access to quality care     

Prenatal Care (ref=no prenatal) 0.38 0.35 0.41 <.001 

Time     

1996 1.05 1.01 1.10 .022 

1997 1.13 1.08 1.18 <.001 

1998 1.36 1.30 1.42 <.001 

1999 1.02 0.97 1.07 <.436 

2000 1.73 1.51 1.99 <.001 

2001 1.21 1.16 1.26 <.001 
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For Blacks, all predictors of LBW analyzed were significant including married, all 

education levels, access to prenatal care, and increasing maternal age.  Being married increased 

the risk of LBW by 31%.  As education increased, the odds of having a LBW baby increased.  

For Blacks with an educational attainment level of HS or equivalent, the risk of having a LBW 

baby increased by 19%; however, there was an increased likelihood of 25% for Black women 

with some college and a college education or higher.  Similarly, the chance of LBW increased 

with maternal age.  Access to prenatal care was the only protective factor, decreasing the 

likelihood of LBW by 63% (Table 7). 

Table 7: Logistic regression of factors that influence LBW for Blacks, NCHS, 1995-2001. 

Variables OR 

95% C.I. for OR 

p-value Lower Upper 

SES Individual level stress     

Married (ref=unmarried) 1.31 1.25 1.39 <.001 

Education     

HS or equivalent 1.19 1.12 1.26 <.001 

Some College 1.25 1.16 1.34 <.001 

Grad/College 1.25 1.14 1.37 <.001 

Maternal age 1.00 1.00 1.01 .048 

Access to quality care     

Prenatal Care (ref=no prenatal) 0.37 0.34 0.41 <.001 

Time     

1996 1.06 0.99 1.14 .118 

1997 1.06 0.98 1.14 .137 

1998 1.37 1.29 1.48 <.001 

1999 0.65 0.61 0.70 <.001 

2000 0.91 0.72 1.16 .459 

2001 1.15 1.07 1.24 <.001 
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Predictions of IMRs to the Year 2022 

Given the racial differences in both neonatal and postneonatal periods observed between 

1995-2001, it is important to examine the future trends in birth outcomes.  The observed trends 

explain how LBW operates as a proxy for infant mortality.  After examining racial differentials 

in LBW prospectively, the projections illustrated a continuation in racial disparities until the year 

of 2020.  The projections of LBW percentages from 2013-2020 are based on simple linear 

regressions (Table 8).  The projections were calculated using the years between 1995-2007 

(independent variable) and LBW percentages between 1995-2007 (dependent variable) to predict 

the percent of LBW until 2020.  It is projected that the LBW percentage for Blacks will be 8.5 

per 1,000 live births.  For Whites, the estimated LBW percentage will  approximate 3.1.  Even 

though the disparity will still be prevalent in 2020, this is a significant decrease from the LBW 

percentage in 1995 which was 10.2 for Blacks and 3.6 per 1000 live births for Whites.   

Table 8: Projections of LBW by Race, NCHS, 1995-2007. 

  Projected LBW percentage per 1,000 live births by year 

Variable 2013 2014 2015 2016 2017 2018 2019 2020 

Blacks 8.97 8.91 8.85 8.78 8.72 8.65 8.59 8.53 

Whites 3.24 3.22 3.2 3.18 3.16 3.14 3.12 3.09 

 

 

 Table 9 shows the predicted IMRs from 2007 until 2022 based on linear regressions.    It 

is projected that the IMR for all races between the years of 2019 and 2022 will be 5.6 (95% CI 

5.42-6.02) infant deaths per 1000 live births.  For Whites, the estimated IMR will average 4.5 

(95% CI 5.06-7.59) and the IMR for Blacks is projected at 10.7 (95% CI 10.64-11.25).  When 

educational attainment is considered, by 2022, based on the linear model, Whites with low 
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educational attainment (less than a high school diploma) will have IMRs of 6.4 (95% CI 6.14-

6.75) and the Black IMR is estimated to be 12.5 (95% CI 12.36-12.97).  Whites who have high 

educational attainment (HS education or equivalent or higher) will have IMRs of 3.9 (95% CI 

3.68-4.29) and Blacks are projected to have an IMR of 8.3 (95% CI  8.25-8.85).  

 

Table 9: Predictions of IMRs by race and educational attainment, NCHS, 2007-2022 

    
 Projected IMRs per 1000 live births  

 

95% CI 
Variable 2007-

2010 

2011-

2014 

2015-

2018 

2019-2022 

Blacks 12.38 11.81 11.23 10.66 10.64-11.25 

low education 13.44 13.13 12.82 12.51 12.36-12.97 

high education 9.95 9.39 8.83 8.27 8.25-8.85 

      

Whites 5.28 5.03 4.76 4.50 4.33-4.93 

low education 6.68 6.59 6.49 6.40 6.14-6.75 

high education 4.22 4.13 4.03 3.94 3.68-4.29 

      

All Races combined 6.47 6.17 5.87 5.57 5.42-6.02 

 

 

Table 10 shows the predicted rates of decline in IMRs from 2007 until 2022 based on 

linear regressions.  It is projected that Black IMRs will decline at a rate of 1.0% over the next 

decade and White IMRs will decline at a rate of 1.1%. Blacks and Whites with lower educational 

attainment (less than a HS education) will decline at rates of 0.5% and 0.3%, respectively.  

Blacks with higher educational attainment (more than a HS education) will decline at a rate of 

1.2% compared to Whites rates which will decline at a rate of 0.5%.    
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Table 10: Rates of decline in IMRs by race and educational attainment, NCHS, 2007-2022 

 
 Projected IMRs per 1000 live births  

Rate of Decline Variable 2007-2010 2019-2022 

Blacks    

low education 13.44 12.51 -.48% 

high education 9.95 8.27 -1.23% 

All Blacks 12.38 10.66 -1.03% 

    

Whites    

low education 6.68 6.40 -.29% 

high education 4.22 3.94 -.46% 

All Whites 5.28 4.50 -1.07% 

    

All Races 6.47 5.57 -1.00% 

 

 

The aforementioned analyses explored trends in Black/White disparities prospectively.  

Retrospective analyses also yield intriguing results.  Table 11 shows the Black infant excess 

deaths from 1995-2007.  We calculated the number of excess deaths among Blacks by applying 

the year-specific mortality rate of Whites to the Black births during the same period and 

calculating the difference between that value and the actual number of deaths.  If Blacks and 

Whites were equal and had the same IMRs, the infant deaths for Blacks from 1995-2007 would 

have totaled 44,735 instead of 105,794.  Therefore 61,059 deaths would have been prevented.   
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Table 11:  Black infant excess deaths in the U.S., NCHS, from 1995-2007 

  BLACKS   WHITES     

Year 

Infant 

deaths 

 per 100,000 IMR   

Infant deaths 

per 100,000 IMR 

If Blacks and  

Whites were equal, 

Black infant deaths 

Black 

infant 

excess 

deaths 

1995 8611 14.7   14957 6.3 3703 4908 

1996 8209 14.2 

 

14249 6.0 3469 4740 

1997 7978 13.7 

 

14046 6.0 3489 4489 

1998 8233 13.9 

 

14119 6.0 3559 4674 

1999 8327 14.1 

 

13522 5.8 3416 4911 

2000 8212 13.6 

 

13461 5.7 3445 4767 

2001 7938 13.5 

 

13300 5.7 3363 4575 

2002 8031 13.9 

 

13327 5.8 3354 4677 

2003 7836 13.6 

 

13228 5.7 3283 4553 

2004 7869 13.6 

 

13001 5.7 3299 4570 

2005 7958 13.6 

 

13134 5.8 3386 4572 

2006 8241 13.4 

 

12884 5.6 3457 4784 

2007 8351 13.3 

 

13005 5.6 3512 4839 

TOTALS 105794 13.8   176233 5.8 44735 61059 

*The totals for infant deaths are for non-Hispanic Blacks and Whites. 

 

Discussion 

 Our results for IMRs based on data from1995 to 2007 confirm the racial and 

socioeconomic disparities between Blacks and Whites.  The past trends were used to predict 

trends in IMRs and findings illustrate a consistent racial disparity in IMRs until the year of 2020.  

After exploring the annual rates of decline in IMRs from 1995-2007, it was shown that all IMRs 

have declined for all racial groups, educational levels, and marital statuses.  The results are 

consistent with recent literature that shows a 12% decrease in IMRs in 2011 (MacDorman 2013).  

However, the trends also suggest statistically significant disparities in the rates of decline.  There 

were differences in marital status, race, and educational attainment.  Whereas some groups will 

reach the predicted goal such as Whites who have higher than a high school education, other 
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groups such as Blacks who have less than a high school education will still experience escalating 

IMRs.   

 Our results for LBW indicated that Blacks are 1.6 times more likely to have a LBW than 

Whites, even after controlling for maternal age, marital status, education, access to prenatal care 

and time.  The results are consistent with other research in the literature.  Lhila and Long (2012) 

found that Blacks were twice as likely to have a LBW compared to Whites.  In our study, among 

White and Black women, the risk of LBW increased with older maternal age and higher 

educational attainment.   Access to prenatal care was associated with lower LBW among Whites 

(OR=.4, 95% CI .4-.4) and Blacks (OR=.4, 95% CI .3-.4).  Being married was also associated 

with LBW for Blacks (OR=1.3, 95% CI 1.3-1.4) but not Whites.       

 Most results in this aim were consistent with the literature such as the racial differentials 

in LBW and the trends for birth outcomes.  However, some results were counterintuitive (e.g. the 

findings for marital status and higher educational attainment).  In contrast to the literature which  

supports marriage as a protective factor for adverse pregnancy outcomes, marriage was not a 

significant predictor for Whites and was a risk factor of LBW for Blacks (OR=1.31 95% CI 1.25-

1.39) in this study.  However, it should be noted that in this study, marriage was operationalized 

as a dichotomous variable (married versus unmarried).  In other studies that explored the 

association of marriage and LBW, other forms of marital status were used such as cohabitant 

women (Bird, 2000; Raatikainen, 2005).  The difference in type of ñmarital statusò can influence 

the association between LBW marriage and LBW.   For the association of LBW and educational 

attainment, higher educational attainment increased the likelihood of LBW for both Black and 

White women.  The results were very intriguing.  Reasons for increased likelihood of LBW may 

be moderating factors such as multiple births and stress, which is similar to the findings reported 
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from Branum (2002) who also attributed the greater increase of LBW to multiple births.  Even 

though multiple births may partially explain the association, the findings from this study need 

further consideration and will be explored in future research.    

 

Trends in marital status                

 The literature suggests marriage as a protective factor for IMRs regardless of race 

(Kirchengast, 2007; Kitsantas, 2010; Luo, 2004; Shah, 2011).  Even though marriage might serve 

as a protective factor, the rates of decline in IMRs from 1995-2007 suggest that the IMRs for 

unmarried women, regardless of race and educational attainment, have decreased at faster rates 

compared to married women.  This association can be partially explained by higher rates of 

infant mortality among unmarried women (Kirchengast, 2007; Kitsantas, 2010; Luo, 2004; Shah, 

2011).  With higher rates, there is greater room for improvement.  Regardless of race, the fastest 

rates of decline for unmarried women were observed in the lowest (0-8 years) and highest levels 

(16+ years) of educational attainment.  Unmarried women might not have spousal support, but 

women who have the lowest and highest levels of educational attainment might have the greatest 

access to other available resources.  For example, the main criterion for Medicaid is based on 

income; however, other Medicaid eligibility categories include, but are not limited to, age, 

pregnancy, citizenship, and assets (Stephens, 2013). It is possible that women with lower 

educational attainment are more likely to take advantage of their available resources (e.g. 

Medicaid), which allows more affordability of health coverage.  Women with higher educational 

attainment might have more financial stability allowing greater access to available resources and 

have the knowledge to increase the chances of having a successful pregnancy.  Affordability and 

accessibility of health care, whether it is provided by forms of Medicaid or achieving financial 
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stability from higher educational levels, is associated with better birth outcomes.  It has been 

found in the literature that income is associated with reduced risk of LBW (Lhila, 2008; 

Kitsantas, 2010) and women with higher education have, on average, higher income.  The 

association of income to the lowest (0-8 years) and highest educational levels (16+ years) may 

partially explain the fastest rates of decline for unmarried women within these educational 

categories.   

 Similar results were observed for married women.  For Blacks, the fastest rates of decline 

occurred in women who had the lowest educational attainment and the highest educational 

attainment.  For Whites, women who had 16+ years of education experienced the fastest rate of 

decline in IMRs.  Those who are married have spousal support, which decreases stress and 

provide access to additional resources (Bird, 2000; Raatikainen, 2005). 

  There were also racial disparities on the trends IMRs from 1995-2007.  Whites had faster 

rates of decline for married and unmarried women compared to Blacks.  This association might 

be attributed to available resources as well.  Nepomnyaschy (2009) explained the phenomena by 

discussing socioeconomic gradients in health.  This disparity in the rates of decline might also be 

associated to socioeconomic status (SES), which is similar to the findings from Lhila and Long 

(2012).  Whites have higher educational attainment, income, and employment levels.  Higher 

SES also reduces stress and provides a buffer for infant mortality, which may explain the faster 

rates of decline in IMRs between Blacks and Whites. 

 

Trends in Prenatal Care 

 Most of the results for prenatal care were also in keeping with other findings in the 

literature.  Prenatal care was used as a proxy for access to care, which is consistent with other 
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studies (Vintzileos, 2002).  Childbearing mothers who had access to prenatal care had lower 

IMRs compared to those who had no prenatal care.  Access to prenatal care was also a significant 

predictor of LBW for Whites and Blacks.  Women who did receive care had a decreased 

likelihood of LBW.    This provides evidence that prenatal care is essential to promote healthier 

pregnancy outcomes.  Prenatal care allows mothers-to-be to seek important medical advice, 

proper monitoring of the fetus, and early detection and treatment if necessary (Cramer, 2007; 

Kirkham, 2005).  Contrary to many findings in the literature (Cramer, 2007; Kirkham, 2005), the 

time in which the woman received prenatal care was not significant.  Based on our descriptive 

analyses, women who received prenatal care in the first trimester had similar IMRs to those who 

received care in the third trimester.  The findings illustrate that the most important factor for 

achieving better birth outcomes may not necessarily be the timing but related to ensuring all 

women access to care during their pregnancy.      

 Several aspects of the findings for prenatal care need consideration.  The IMRs for 

Blacks were higher regardless of marital status and educational level for each ñaccess to careò 

indicator.  The rates for unmarried and married White childbearing mothers were very similar for 

each month in which prenatal care was received including ñno prenatal careò and for each 

educational level.  For Black women, the rates for unmarried and married childbearing mothers 

were similar for each month in which prenatal care was received and each educational level; 

however, there was a large proportional disparity in the ñno prenatal careò category for married 

and unmarried Black mothers-to-be for each educational level.  The death rates of unmarried 

Black childbearing mothers nearly doubled the IMRs for married Black mothers-to-be in every 

educational level for no prenatal care.  Examining the disparity interracially, the IMRs for Blacks 

nearly doubled the IMRs for Whites for all educational levels and for each month in which 
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prenatal care was received.  As with marital status, it is likely that those who have access to 

prenatal care have more resources or they are at a higher SES level.  Being that the IMRs for 

Black women were higher than White women, this may suggest that White women are more 

resourceful or have a higher SES.   

The role of racism can also partially explain the differences (Giscombe, 2005; 

Dominquez, 2010; Clark, 1999; Hogue, 2002).  Giscombe (2005) explains how Black women 

experience higher levels of stress, especially social stress (i.e. racism), causing them to have 

higher levels of stress during pregnancy which negatively affect their birth outcome.  Other 

studies have consistent findings to Giscombe (2005). Clark (1999) states that the exposure of 

racism is perceived as stressful and this ultimately affects the individual.  Hogue (2002) claims 

that race-based discrimination creates acute and chronic stress for Black women and leads to 

negative birth outcomes.  Being that IMRs for Black women were higher than White women, 

this may suggest that Black women are more exposed to racism.  Future analyses should 

continue to explore the role of racism as a form of stress; however, it should be noted that there 

are limited measures in current datasets pertaining to racism and discrimination.   

   

Predictions 

The results for predictions of IMRs by race and educational attainment have implications 

for the future.  One of the objectives for Healthy People 2020 is a target IMR projection of below 

6.0 infant deaths per 1,000 live births for all races.  According to the projections in this analysis 

and recent data that illustrate a significant decrease in IMRs from 2007 (6.8 live births per infant 

deaths) to 2011 (6.1 live births per infant deaths)  (MacDorman, 2013), the Healthy People 2020 

goal should be met.  The IMR should average approximately 5.7 for all races in 2020.  
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Nevertheless, per our linear model which showed a linear relationship over time, racial 

disparities will persist in 2020.  The IMR for Blacks will still double the rate of Whites in 2020.  

However, the rates will be significantly lower from the current IMRs.  Examining the rates 

retrospectively, if Blacks and Whites were equal, thousands of deaths would have been 

prevented.  Unfortunately, the future projections illustrate that this is unlikely to happen unless 

an intervention is implemented soon.  Similar results were illustrated for LBW.  In 2007, the 

overall LBW average was 8.2%.  The target 2020 projection is 7.8%.  Per our linear model, 

racial disparities will persist and Blacks are unlikely to meet the targeted goal.          

 

Predictions and education 

Further projection analyses revealed the rates of annual decline also differed by intra-

racial and interracial groups.  Blacks with more than a high school education will have the 

largest predicted rate of decline over the next years.  Whites with less than a high school 

education had the smallest predicted rate of decline.  Regardless of race, higher educational 

attainment was correlated with faster rates of decline.  Individuals who are more educated might 

be more aware of, have greater access to, and may take advantage of available resources such as 

prenatal care services and available health information to reduce the risk of adverse pregnancy 

outcomes.  The predicted rates of decline also show promise for Blacks, especially those who 

have higher than a high school education.  The rates of decline for Blacks were higher than 

Whites.  Therefore, even though it may take years or decades, eventually the IMRs for Blacks 

might be comparable to Whites.  Therefore, researchers should continue to make efforts towards 

identifying the issue and providing intervening methods to reduce the racial/ethnic gap in IMRs. 
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Limitations     

Overall, our findings were consistent with previous studies.  However, several limitations 

of our study need to be considered in interpreting the findings.  First, our exposure of marital 

status was ambiguous.  The national dataset assesses marital status as unmarried or married.  

This choice does not take into consideration ñotherò relationships that exist that could potentially 

have an effect on infant mortality.  Conjugal arrangements include common-law marriages and 

cohabitation.  There may be significance in the type of conjugal arrangement and infant 

mortality.  This could have affected our results for the predictors of LBW.  If marital status was 

more nuanced, marriage could have been a significant predictor of LBW.  Future research should 

examine the effects of the different types of conjugal arrangements on IMRs as well as LBW.     

 Second, although the dataset was very large, a proportion of the data from the CDC 

Wonder could not be used because it was suppressed, meaning there were insufficient data.  This 

led to incomparable data in some instances as well as an inconclusive analysis of the data with 

two key data items:  prenatal care and maternal educational attainment.     

 A third limitation is the lack of information provided by the National Linked Birth Death 

Files.  The first three periods included data averaged over 4 years (i.e. 1995-1998, 1999-2002, 

2003-2006).  The last group only had information for one year:  2007.  In essence, the dataôs 

organization can cause interpretation issues with the analyses.   

Even though there were several limitations to this study, there were also a number of 

strengths. National US Linked Birth Death Files use randomization through the method in which 

the data are collected.  Data are collected through personal household interviews and a liaison to 

the U.S. Census Bureau on health characteristics by many demographics and socioeconomic 

characteristics.  Therefore, these data source use probability sampling (e.g. simple random 



   
  

85 
 

sample) to assess the population.  Probability sampling, by means of simple random sampling 

various households in the U.S., creates an equal opportunity for each household to be chosen.  

This is one of the strengths of the dataset and the study because it is a better method than other 

sampling methods such as convenience or voluntary response sampling.  The sense of 

randomization eliminates many potential biases of the study.  

Finally, the independent predictors linked to educational level provide a unique 

perspective to the current literature.  There have been several studies that analyzed the 

association between education, marital status, and access to health care; however, these studies 

have not linked all three variables together.  To our knowledge, this is the only study to 

investigate this relationship.   

In conclusion, there were racial differentials in education, marital status, and access to 

health care.  The differences were also prevalent in the neonatal and postneonatal periods.  Black 

women have substantially higher IMRs than Whites for individual educational levels, marital 

status, and specific months in which the mother-to-be received prenatal care.  Nevertheless, the 

only significant predictors of LBW were Black race and education.  The predicted trends in 

IMRs illustrate a consistent racial disparity until the year of 2020.  Further studies should address 

explanations for this racial disparity.   
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4.2. Aim 2:  Explore the role of stress using the Fragile Families Study 

 

RESULTS 

This aim examines the role of stress on racial disparities in low birth weight (LBW) 

between ñat-riskò Black and White women in the U.S. Data from the 1998 and 2000 Fragile 

Family Study (FFS) were used (n=3,845). We focus on SES, health behaviors, access to quality 

care, neighborhood characteristics, cultural factors, and emotional support.  Logistic regression 

models were used to explore the role of stressors in explaining LBW disparities among Black 

and White women.  

Descriptive statistics 

Descriptive statistics for the sample are presented in Table 12. In the sample, there was a 

significant difference for the variables of race, marital status, and educational levels for all 

women and those who had a LBW.  Most women were Black (61.7%), not married (76.1%), and 

had a low educational attainment equivalent to a high school degree or less (63.6%).  Similar 

characteristics existed for those who had a LBW (see 7.4 Appendix F).   

Racial differences were pervasive across the revised Ecological Model dimensions in the 

general population.  For SES individual level stressors, Blacks had a higher prevalence of single 

marital status and lower educational attainment.  A higher prevalence of Whites worked overtime 

hours during pregnancy compared to Blacks (11% for Whites and 7.6% for Blacks).  For health 

eroding behaviors, Black women had a higher prevalence of drug use (8.1% for Blacks and 3.7% 

for Whites); however, Whites smoked more (23.3% for Whites and 21.2% for Blacks) and had 

higher rates of alcohol use (13.0% for Whites and 11.0% for Blacks).  Blacks had a higher 

prevalence of every SES Household level stressor compared to Whites.  Blacks had higher rates 
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of dependency on government resources (e.g. paying for the babyôs birth with government 

resources, receiving housing assistance from the government and receiving income from public 

assistance) and had higher rates of no form of income during their pregnancy.  White women had 

higher rates of access to prenatal care (98.3% for Whites and 97.4% for Blacks) and receiving 

care in the 1
st
 trimester (Table 12).   

The revised Ecological Model also identified neighborhood characteristics, culture, and 

emotional support as stressors.  It was observed that Black women had a higher prevalence of 

unsafe streets (20.2%) compared to Whites (11.5%).  As for culture, Black women attended 

church more often than Whites but Whites were more religious affiliated.  For emotional and 

social support, Black women had a higher prevalence of an unfair or unaffectionate significant 

other as well as higher rates of the relationship ending because of stress reasons (Table 12).       

Table 12: Characteristics of the participants in study, FFS, 1998-2000 

  All Women   Whites   Blacks 

 

% LBW 
 

% LBW 
 

% LBW 

  (n=3,869) (n=425)   (n=1,480) (n=111)   (n=2,389) (n=314) 

         SES Individual level stress 
 

       Marital Status 
 

       Single 75.6 86.1 

 

58.5 75.7 

 

86.9 91.1 

Married 24.4 13.9 

 

41.5 24.3 

 

13.1 8.9 

Education Level 
 

       Less than HS 34.7 36.9 

 

28.3 32.4 

 

33.4 38.3 

More than HS 65.3 63.1 

 

71.7 67.6 

 

60.6 61.7 

Work overtime during pregnancy (ref=no) 

       Yes 8.8 11.2 

 

11.0 15.3 

 

7.6 9.6 

No 91.2 88.8 

 

89.0 84.7 

 

92.4 90.4 

Health eroding behaviors 
 

       Alcohol 
 

       Yes 10.7 16.8 

 

13.0 16.2 

 

11.0 18.9 

No 89.3 83.2 

 

87.0 83.8 

 

89.0 81.1 

Smoke 
 

       Yes 19.5 37.3 

 

23.3 46.0 

 

21.2 36.7 

No 80.5 62.7 

 

76.7 54.0 

 

78.8 63.3 

Drugs 
 

       Yes 5.5 14.7 

 

3.7 9.1 

 

8.1 17.8 

No 94.5 85.3 

 

96.3 90.9 

 

91.9 82.2 
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Table 13: Characteristics of the participants in study, FFS, 1998-2000 (contôd) 

  All Women   Whites   Blacks 

 

% LBW 
 

% LBW 
 

% LBW 

  (n=3,869) (n=425)   (n=1,480) (n=111)   (n=2,389) (n=314) 

SES Household level stress 
 

       Income 
 

       Yes 68.3 64.1 

 

76.0 76.4 

 

66.8 62.1 

No 31.7 35.9 

 

24.0 23.6 

 

33.3 37.9 

Pay for baby's birth w/ govt. resources 

(ref=none) 

       Yes 64.4 76.1 

 

48.2 63.9 

 

71.5 80.5 

No 35.6 23.9 

 

51.8 36.1 

 

28.5 19.5 

Housing assistance from govt. 
 

       Yes 17.2 23.0 

 

7.6 15.3 

 

25.2 27.7 

No 82.8 77.0 

 

92.4 84.7 

 

74.8 72.3 

Income from public assistance 
 

       Yes 35.8 40.9 

 

28.1 38.2 

 

44.1 44.3 

No 64.2 59.1 

 

71.9 61.8 

 

55.9 55.7 

Access to quality care 
 

       Prenatal Care in 1st trimester 
 

       Yes 81.3 75.8 

 

85.7 82.5 

 

79.1 73.5 

No 18.7 24.2 

 

14.3 17.5 

 

20.9 26.5 

Prenatal Care 
 

       Yes 97.8 94.6 

 

98.3 96.3 

 

97.4 93.6 

No 2.2 5.4 

 

1.7 3.7 

 

2.6 6.4 

Neighborhood Characteristics 
 

       Streets not safe 
 

       Yes 17.2 19.8 

 

11.5 11.7 

 

20.2 23.0 

No 82.8 80.2 
 

88.5 88.3 

 

79.8 77.0 

Culture 
 

       Religious Attendance 
 

       Yes 59.3 53.4 

 

56.9 41.4 

 

59.5 55.5 

No 40.7 46.6 

 

43.1 58.6 

 

40.5 44.5 

Religious Affiliation 
 

       Yes 89.1 88.5 

 

89.3 82.0 

 

87.1 89.4 

No 10.9 11.5 

 

10.7 18.0 

 

12.9 10.6 

Emotional and Social Support 
 

       BF is not fair or affectionate 
 

       Yes-BF is fair or affectionate 87.5 85.7 

 

89.5 88.3 

 

85.6 84.1 

No-BF is not fair or 

affectionate 
12.5 

14.3 

 

10.5 11.7 

 

14.4 15.9 

Relationship ended (stress reasons) 
 

       Yes 10.9 12.8 

 

9.1 9.0 

 

12.8 14.7 

No 89.1 87.2   90.9 91.0   87.2 85.3 
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Chi-Square Results 

A chi-square test of independence was performed to examine the relationship of various 

stress predictor variables from the revised Ecological Model (Figure 11) across race for those 

who had a LBW baby (Table 14).  Several variables showed significance.  The SES Individual 

level stressor that showed significance was single parenthood.  A significant difference was also 

observed in the health eroding behavior drug use.  Several SES Household level stressors 

showed significant differences among Blacks and Whites including:  income, financing the 

babyôs birth, and the scaled variable for receiving housing assistance from the government.  

Racial differences in the perception of neighborhood safety and culture (e.g. relation affiliation 

and attendance) were also observed.   

 Blacks had a higher percent of participants who had a LBW (13.6%) compared to Whites 

(7.7%).  Turning to the analysis of different stressors from the revised Ecological Model, racial 

differences were observed for single parenthood (SES Individual level stress).  For participants 

who had a LBW baby, 91.1% were single Blacks compared to 75.7% of single Whites.  For 

health eroding behaviors, more Blacks who had a LBW were drug users (17.8%) compared to 

Whites (9.1%).  There were three statistically significant SES Household level stressors.  For 

participants who had a LBW and did not receive income while pregnant, 37.9% were Black 

compared to 23.4% for Whites.  Similarly, Blacks who had a LBW baby had higher percentages 

of government support to pay for the babyôs birth (80.5%) compared to Whites (63.9%), and 

government assistance for housing (27.7% for Blacks and 15.3% for Whites).  Racial differences 

were also observed for neighborhood stressors and culture.  More Blacks indicated they live in 

unsafe neighborhoods (23.0%) compared to Whites (11.7%).  For culture, Blacks attended 
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religious services more often than Whites (55.5% for Blacks and 41.4% for Whites) and had 

greater proportions of religious affiliations within race (89.4% for Blacks and 82.0% for Whites).           

 

Table 14: Chi-Square Analyses for IMRs and Race, FFS, 1998-2000 

Variables Phi & Cramer p-value 

SES Individual level stress   

Single parent (ref=married) .20 <.001 

Educated (ref=less than HS) .30 .268 

Hours worked per week>40 (ref=hours <40) .08 .096 

Health eroding behaviors   

Alcohol use (ref=no use) .03 .536 

Smoke (ref=never) .11 .088 

Use of Drugs (ref=never) .08 .029 

SES Household level stress   

Income (ref=no income) .13 .007 

Pay for baby's birth w/ govt. resources (ref=none) .17 .001 

Housing assistance from govt. (ref-no asst.) .13 .009 

Income from public assistance (ref=none) .05 .267 

Current relationship unstable (ref=steady .05 .250 

Access to quality care   

Receive care in 1st trimester (ref=no care in 1st) .09 .067 

Prenatal care (ref=no care) .05 .302 

Neighborhood Characteristics   

Streets not safe (ref=safe) .12 .011 

Culture   

Religion attendance (ref=never) .12 .011 

Religious affiliation (ref=none) .10 .043 

Emotional and Social Support   

BF is not fair or affectionate .05 .283 

    Relationship ended (stress reasons) .07 .131 

 

 

Logistic Regression Results 

Logistic regression models were performed to investigate the variation in predictors of 

LBW for married moms and single moms (Tables 15-17).  The explanatory variables were 

determined based on stressors presented in the revised Ecological Model (see Figure 11).  Single 

parenthood was dropped from the models because of collinearity or because it predicted failure 

perfectly.   
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Marital Status 

In this aim, the role of race and variables from the revised Ecological Model were 

explored by marital status.  The logistic models were separated by marital status because 

variables representing ñemotional and social supportò stressors from the revised Ecological 

Model only pertained to single moms.  The variables were boyfriend is not fair or affectionate 

and relationship ended because of stress reasons.   

For married moms (Table 15), significant SES individual level stress predictors of LBW 

versus not having a LBW for all races in the U.S. were Black race and maternal age.  The only 

significant historical health eroding behavior stress predictor was smoking.  The SES household 

level stress predictors of LBW that showed significance were using government funds for 

support during pregnancy (e.g. pay for baby birth) and for housing.  For single moms (Table 16), 

significant SES individual level stress predictors of LBW versus not having a LBW were Black 

race and work hours per week.  Significant historical health eroding behavior stress predictors 

were smoking and use of drugs.  The SES household level stress predictor of LBW that showed 

significance was using government funds for support during pregnancy (e.g. pay for baby birth).  

In our last model (Table 17), stressors that could only pertain to single moms were added to the 

model.  The stressors were related to emotional and social support from the revised Ecological 

Model.  The variables were: boyfriend is not fair or affectionate and romantic relationship ended 

(because of stress reasons).  The predictors of LBW remained consistent with the added 

variables.  A marginal difference in OR and p-values was observed between the model without 

the boyfriend factors (Table 16) and with the boyfriend factors (Table 17). 
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Table 15: Logistic regression for married moms of factors that influence LBW for Blacks and 

Whites, FFS, 1998-2000 (n=839) 

  

OR 

95% C.I. for OR 

p-value Variables Lower Upper 

SES Individual level stress 

    Black (ref=White) 2.15 1.15 4.03 .017 

Educated (ref=less than HS) 2.07 0.69 6.17 .192 

Hours worked per week>40 (ref=hours <40) 1.28 0.51 3.22 .605 

Maternal age 1.07 1.01 1.14 .021 

Health eroding behaviors         

Alcohol use (ref=no use) 0.84 0.32 2.23 .734 

Smoke (ref=never) 3.70 1.67 8.22 .001 

Use of Drugs (ref=never) 1.81 0.16 20.08 .629 

SES Household level stress         

Income (ref=no income) 0.96 0.47 1.96 .913 

Pay for baby's birth w/ govt. resources (ref=none) 2.29 1.06 4.95 .035 

Housing assistance from govt. (ref=no asst.) 3.43 1.22 9.65 .019 

Income from public assistance (ref=none) 0.95 0.36 2.52 .922 

Access to quality care     

Prenatal care 1
st
 trimester (ref=no care) 1.85 0.51 6.62 .347 

Neighborhood Characteristics     

Streets not safe (ref=safe) 0.44 0.13 1.54 .200 

Culture     

Religion attendance (ref=never) 0.77 0.37 1.59 .474 

Religious affiliation (ref=none) 0.87 0.26 2.99 .831 

*Note:  Abbreviations- high school (HS); boyfriend (BF).  Weights were included in the analysis. 
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Table 16: Logistic regression for single moms of factors that influence LBW for Blacks and 

Whites, FFS, 1998-2000 (n=2,634) 

  

OR 

95% C.I. for OR 

p-value Variables Lower Upper 

SES Individual level stress     

Black (ref=White) 1.56 1.17 2.09 .003 

Educated (ref=less than HS) 1.02 0.78 1.33 .905 

Hours worked per week>40 (ref=hours <40) 1.50 1.02 2.22 .041 

Maternal age 1.02 0.99 1.04 .164 

Health eroding behaviors     

Alcohol use (ref=no use) 1.23 0.86 1.77 .259 

Smoke (ref=never) 1.77 1.34 2.34 <.001 

Use of Drugs (ref=never) 1.63 1.08 2.46 .020 

SES Household level stress     

Income (ref=no income) 1.03 0.78 1.34 .852 

Pay for baby's birth w/ govt. resources (ref=none) 1.53 1.11 2.10 .010 

Housing assistance from govt. (ref=no asst.) 1.07 0.80 1.42 .660 

Income from public assistance (ref=none) 0.85 0.66 1.09 .202 

Access to quality care     

Prenatal care 1
st
 trimester (ref=no care) 0.83 0.63 1.09 .188 

Neighborhood Characteristics     

Streets not safe (ref=safe) 1.07 0.80 1.44 .642 

Culture     

Religion attendance (ref=never) 0.80 0.62 1.03 .087 

Religious affiliation (ref=none)  1.19  0.83  1.71  .348 

*Note:  Abbreviations- high school (HS); boyfriend (BF). Weights were included in the analysis. 
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Table 17: Logistic regression for single moms of factors that influence LBW for Blacks and 

Whites, FFS, 1998-2000-with boyfriend factors (n=2,634) 

  

OR 

95% C.I. for OR 

p-value Variables Lower Upper 

SES Individual level stress 

    Black (ref=White) 1.56 1.17 2.09 .003 

Educated (ref=less than HS) 1.02 0.78 1.33 .907 

Hours worked per week>40 (ref=hours <40) 1.51 1.02 2.23 .039 

Maternal age 1.02 0.99 1.04 .171 

Health eroding behaviors     

Alcohol use (ref=no use) 1.24 0.86 1.78 .249 

Smoke (ref=never) 1.77 1.34 2.34 <.001 

Use of Drugs (ref=never) 1.64 1.08 2.47 .019 

SES Household level stress     

Income (ref=no income) 1.03 0.79 1.35 .819 

Pay for baby's birth w/ govt. resources (ref=none) 1.53 1.11 2.11 .009 

Housing assistance from govt. (ref=no asst.) 1.07 0.80 1.43 .629 

Income from public assistance (ref=none) 0.85 0.66 1.09 .204 

Access to quality care     

Prenatal care 1
st
 trimester (ref=no care) 0.83 0.63 1.09 .185 

Neighborhood Characteristics     

Streets not safe (ref=safe) 1.07 0.80 1.44 .649 

Culture     

Religion attendance (ref=never) 0.80 0.62 1.03 .087 

Religious affiliation (ref=none)  1.19  0.83  1.71  .348 

Emotional and Social Support     

BF is not fair or affectionate 0.93 0.45 1.93 .854 

Relationship ended (stress reasons) 0.81 0.38 1.76 .601 

*Note:  Abbreviations- high school (HS); boyfriend (BF). Weights were included in the analysis. 

 

Tables 18-20 present logistic regression models that investigate the variation in predictors 

of LBW for U.S. Whites.  For married White moms (Table 18), the only significant SES 

individual level stress predictor of LBW for Whites was maternal age.  The only significant 

historical health eroding behavior stress predictor was smoking.  The SES household level stress 

predictors of LBW that showed significance were using government funds for support during 

pregnancy (e.g. pay for baby birth) and for housing.  After exploring the same stressors for single 

White moms (Table 19), the only predictor of LBW was smoking.  The addition of variables 

related just to ñsingleò moms (i.e. BF not fair and relationship ended) did not significantly 
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change the model.  There were slight differences noticed in the p-values and odd ratios.  Several 

variables predicted failure perfectly and showed collinearity such as single parenthood, 

education, drugs, and streets not safe (Table 20).  The variables were omitted from the model.       

 

Table 18: Logistic regression for married moms of factors that influence LBW for U.S. Whites, 

FFS, 1998-2000 (n=464) 

  

OR 

95% C.I. for OR 

p-value Variables Lower Upper 

SES Individual level stress 

    Hours worked per week>40 (ref=hours <40) 0.80 0.17 3.66 .772 

Maternal age 1.10 1.00 1.20 .037 

Health eroding behaviors     

Alcohol use (ref=no use) 0.59 0.17 2.06 .411 

Smoke (ref=never) 5.17 1.73 15.49 .003 

SES Household level stress     

Income (ref=no income) 0.86 0.32 2.33 .774 

Pay for baby's birth w/ govt. resources (ref=none) 3.59 1.03 12.43 .044 

Housing assistance from govt. (ref=no asst.) 9.14 2.03 41.12 .004 

Income from public assistance (ref=none) 0.84 0.16 4.50 .841 

Access to quality care     

Prenatal care 1
st
 trimester (ref=no care) 1.48 0.17 12.95 .722 

Culture     

Religion attendance (ref=never) 0.41 0.16 1.06 .065 

Religious affiliation (ref=none) 1.29 0.22 7.46 .778 

*Note:  Abbreviations- high school (HS); boyfriend (BF). Weights were included in the analysis. 
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Table 19: Logistic regression for single moms of factors that influence LBW for U.S. Whites, 

FFS, 1998-2000 (n=786) 

  

OR 

95% C.I. for OR 

p-value Variables Lower Upper 

SES Individual level stress 

    Educated (ref=less than HS) 1.03 0.60 1.76 .927 

Hours worked per week>40 (ref=hours <40) 1.73 0.88 3.37 .110 

Maternal age 1.00 0.96 1.05 .883 

Health eroding behaviors     

Alcohol use (ref=no use) 1.26 0.62 2.55 .527 

Smoke (ref=never) 1.96 1.18 3.25 .010 

Use of Drugs (ref=never) 1.81 0.73 4.49 .202 

SES Household level stress     

Income (ref=no income) 0.97 0.53 1.79 .921 

Pay for baby's birth w/ govt. resources (ref=none) 1.18 0.63 2.19 .608 

Housing assistance from govt. (ref=no asst.) 1.60 0.76 3.35 .213 

Income from public assistance (ref=none) 1.17 0.70 1.96 .555 

Access to quality care     

Prenatal care 1
st
 trimester (ref=no care) 0.92 0.51 1.67 .785 

Neighborhood Characteristics     

Streets not safe (ref=safe) 0.85 0.41 1.74 .652 

Culture     

Religion attendance (ref=never) 0.73 0.43 1.24 .243 

Religious affiliation (ref=none) 0.64 0.34 1.19 .159 

*Note:  Abbreviations- high school (HS); boyfriend (BF). Weights were included in the analysis. 
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Table 20: Logistic regression for single moms of factors that influence LBW for U.S. Whites, 

FFS, 1998-2000-with boyfriend factors (n=1,480) 

  

OR 

95% C.I. for OR 

p-value Variables Lower Upper 

SES Individual level stress 

    Educated (ref=less than HS) 1.02 0.60 1.74 .953 

Hours worked per week>40 (ref=hours <40) 1.73 0.88 3.38 .111 

Maternal age 1.00 0.96 1.05 .891 

Health eroding behaviors     

Alcohol use (ref=no use) 1.28 0.63 2.62 .491 

Smoke (ref=never) 1.95 1.17 3.23 .010 

Use of Drugs (ref=never) 1.80 0.72 4.48 .207 

SES Household level stress     

Income (ref=no income) 1.00 0.54 1.86 .988 

Pay for baby's birth w/ govt. resources (ref=none) 1.19 0.64 2.21 .584 

Housing assistance from govt. (ref=no asst.) 1.64 0.78 3.43 .194 

Income from public assistance (ref=none) 1.18 0.70 1.98 .533 

Access to quality care     

Prenatal care 1
st
 trimester (ref=no care) 0.93 0.51 1.69 .812 

Neighborhood Characteristics     

Streets not safe (ref=safe) 0.84 0.41 1.74 .645 

Culture     

Religion attendance (ref=never) 0.73 0.43 1.25 .253 

Religious affiliation (ref=none) 0.64 0.34 1.19 .157 

Emotional and Social Support         

BF is not fair or affectionate 0.99 0.25 3.96 .986 

Relationship ended (stress reasons) 0.67 0.15 3.02 .604 

*Note:  Abbreviations- high school (HS); boyfriend (BF). Weights were included in the analysis. 

 

Tables 21-23 present logistic regression models to investigate the variation in predictors 

of LBW for U.S. Blacks.  For married moms (Table 21), there were no significant predictors of 

LBW.   For single moms (Table 22), there were no SES individual level stress predictors; 

however, there were two historical health eroding behavior stress predictors that were significant, 

smoking and drugs.   The SES household level stress predictor of LBW that showed significance 

was using government funds for support during pregnancy (e.g. pay for babyôs birth).  Culture 

(religious affiliation) was also a marginally significant predictor of LBW.    In our last model 

(Table 23), stressors that could only pertain to single moms were added to the model.  The 
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stressors were: boyfriend is not fair or affectionate and romantic relationship ended.  The 

predictors of LBW remained consistent with the added variables.  A marginal difference was 

observed in the values for ORs and p-values between the model without the boyfriend factors 

(Table 22) and with the boyfriend factors (Table 23).  Single parenthood was omitted because of 

collinearity in the model.           

 

Table 21: Logistic regression for married moms of factors that influence LBW for U.S. Blacks, 

FFS, 1998-2000 (n=277) 

  

OR 

95% C.I. for OR 

p-value Variables Lower Upper 

SES Individual level stress 

    Educated (ref=less than HS) 0.56 0.16 1.99 .371 

Hours worked per week>40 (ref=hours <40) 2.02 0.60 6.87 .259 

Maternal age 1.06 0.98 1.15 .171 

Health eroding behaviors     

Alcohol use (ref=no use) 1.14 0.19 6.76 .881 

Smoke (ref=never) 2.06 0.56 7.57 .276 

Use of Drugs (ref=never) 3.53 0.18 69.43 .406 

SES Household level stress     

Income (ref=no income) 1.39 0.46 4.17 .556 

Pay for baby's birth w/ govt. resources (ref=none) 2.09 0.79 5.53 .139 

Housing assistance from govt. (ref=no asst.) 1.05 0.19 5.79 .958 

Income from public assistance (ref=none) 1.02 0.29 3.56 .978 

Access to quality care     

Prenatal care 1
st
 trimester (ref=no care) 1.38 0.28 6.95 .694 

Neighborhood Characteristics     

Streets not safe (ref=safe) 0.74 0.19 2.91 .669 

Culture     

Religion attendance (ref=never) 1.80 0.45 7.15 .406 

Religious affiliation (ref=none) 0.33 0.05 2.28 .258 

*Note:  Abbreviations- high school (HS); boyfriend (BF). Weights were included in the analysis. 
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Table 22: Logistic regression for single moms of factors that influence LBW for U.S. Blacks, 

FFS, 1998-2000 (n=1,848) 

  

OR 

95% C.I. for OR 

p-value Variables Lower Upper 

SES Individual level stress     

Educated (ref=less than HS) 0.97 0.71 1.32 .831 

Hours worked per week>40 (ref=hours <40) 1.38 0.85 2.25 .198 

Maternal age 1.02 1.00 1.05 .111 

Health eroding behaviors     

Alcohol use (ref=no use) 1.19 0.78 1.83 .421 

Smoke (ref=never) 1.65 1.17 2.32 .004 

Use of Drugs (ref=never) 1.65 1.03 2.64 .038 

SES Household level stress     

Income (ref=no income) 1.01 0.75 1.37 .931 

Pay for baby's birth w/ govt. resources (ref=none) 1.64 1.12 2.39 .011 

Housing assistance from govt. (ref=no asst.) 1.02 0.75 1.40 .898 

Income from public assistance (ref=none) 0.77 0.57 1.03 .075 

Access to quality care     

Prenatal care 1
st
 trimester (ref=no care) 0.82 0.59 1.11 .197 

Neighborhood Characteristics     

Streets not safe (ref=safe) 1.11 0.80 1.54 .523 

Culture     

Religion attendance (ref=never) 0.82 0.61 1.09 .177 

Religious affiliation (ref=none) 1.57 1.00 2.49 .052 

*Note:  Abbreviations- high school (HS); boyfriend (BF). Weights were included in the analysis. 

 

 

 

 

 

 

 

 

 

 



   
  

100 
 

Table 23: Logistic regression for single moms of factors that influence LBW for U.S. Blacks, 

FFS, 1998-2000-with boyfriend factors (n=1,848) 

  

OR 

95% C.I. for OR 

p-value Variables Lower Upper 

SES Individual level stress     

Educated (ref=less than HS) 0.97 0.71 1.32 .831 

Hours worked per week>40 (ref=hours <40) 1.38 0.85 2.26 .193 

Maternal age 1.02 1.00 1.05 .113 

Health eroding behaviors     

Alcohol use (ref=no use) 1.19 0.78 1.83 .421 

Smoke (ref=never) 1.65 1.18 2.32 .004 

Use of Drugs (ref=never) 1.65 1.03 2.64 .038 

SES Household level stress     

Income (ref=no income) 1.02 0.75 1.38 .918 

Pay for baby's birth w/ govt. resources (ref=none) 1.64 1.12 2.40 .011 

Housing assistance from govt. (ref=no asst.) 1.02 0.75 1.40 .883 

Income from public assistance (ref=none) 0.77 0.57 1.03 .076 

Access to quality care     

Prenatal care 1
st
 trimester (ref=no care) 0.81 0.59 1.11 .195 

Neighborhood Characteristics     

Streets not safe (ref=safe) 1.11 0.80 1.54 .528 

Culture     

Religion attendance (ref=never) 0.82 0.61 1.09 .176 

Religious affiliation (ref=none) 1.58 1.00 2.49 .052 

Emotional and Social Support         

BF is not fair or affectionate 0.92 0.38 2.20 .850 

Relationship ended (stress reasons) 0.86 0.34 2.15 .748 

*Note:  Abbreviations- high school (HS); boyfriend (BF). Weights were included in the analysis. 

 

Multivariate Analysis of Factors associated with LBW among Blacks and Whites 

The purpose of the multivariate analysis of factors associated with LBW is to answer the 

guiding research question: Do greater exposure to stressors among Black women account for the 

differential in LBW between Black and White women?  The nested models explore whether the 

odds ratio for Blacks (compared to Whites) change as additional stressors from the revised 

Ecological Model are added. 

Table 24 presents nested logistic regression models to examine the combined impact of 

stressors from the revised Ecological Model (Figure 11) on Blacks and Whites who are at-risk.   
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Model 1 is the baseline model which includes the Black race and age.  It shows the odds ratio 

(OR) of a Black woman having a LBW compared to a White woman without controlling for any 

other stressors.  Model 2 includes Model 1 and adds SES individual level stressors including 

education and working more than 40 hours a week during pregnancy.  Model 3 incorporates 

health-eroding stressors including alcohol, smoking, and drugs.  Model 4 adds household level 

stressors including income, paying for the babyôs birth with government resources, housing 

assistance from the government, and income from public assistance.  Model 5 comprises of 

access to care whereas Model 6 includes neighborhood characteristics.  Model 7 adds cultural 

stressors.  Finally, Model 8 is the full model that includes all previous variables and adds 

emotional and social support stressors. 

In the baseline model, the OR for the Black race dummy is 2.89 (Table 22).  As expected, 

the OR remains similar, decreasing slightly to 2.83 when SES Individual level stressors of 

education and working more than 40 hours a week are added in Model 2.  When controlling for 

health eroding behaviors (e.g. alcohol, smoking, and drugs), the Black OR increases from 2.83 to 

3.18.  When controlling for household level stressors (income, government resources, etc..) in 

Model 4, the OR for race decreases from 3.18 to 2.53.  The models remain consistent until a 

slight increase in Model 7 from 2.60 to 2.72 when controlling for access to care, neighborhood 

characteristics, and culture.  Finally, in the full model, when controlling for emotional and social 

support stressors, there was a slight decrease from 2.72 to 2.63.  Black race remained significant 

across all models indicating the exposure to stressors partially account for the differential in 

LBW between Black and White women.   
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Table 24: Odd ratios from nested models of stressor that influence LBW for U.S. Blacks and 

Whites, FFS, 1998-2000 (n=2,493) 

 

 

DISCUSSION 

The purpose of our study was to explore the different stressors for Black and White 

women who are at-risk.  The FFS is a uniquely designed survey because it samples individuals 

experiencing ñat-riskò conditions.  The survey suggests that most of the parents are unmarried, 

have a greater risk of a dysfunctional household, and a higher risk of living in poverty 

(www.fragilefamilies.princeton.edu).  Further suggesting an ñat-riskò population, most of the 

individuals in our sample had low educational attainment with less than a high school degree. 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

Variables Baseline

Black (ref=White) 2.89** 2.83** 3.18** 2.53* 2.53* 2.60* 2.72* 2.63*

Maternal age 0.98 0.99 0.98 0.99 0.99 0.99 1.00 1.00

SES Individual level stress

Educated (ref=less than HS) 0.77 0.86 1.10 1.09 1.08 1.05 1.07

Hours worked per week>40 (ref=hours <40) 0.82 0.81 0.84 0.84 0.84 0.84 0.84

Health eroding behaviors

Alcohol use (ref=no use) 2.31 2.38 2.39 2.37 2.35 2.31

Smoke (ref=never) 2.35* 2.10 нΦмл нΦмо 2.03 2.01

Drugs (ref=never) 1.11 0.94 0.94 0.97 0.90 0.90

SES Household level stress

Income (ref=no income) 0.73 0.73 0.73 0.74 0.75

Pay for baby's birth w/ govt. resources (ref=none) 2.03 2.03 2.02 1.97 1.92

Housing assistance from govt. (ref=no asst.) 1.26 1.26 1.28 1.27 1.29

Income from public assistance (ref=none) 0.87 0.87 0.90 0.91 0.94

Access to quality care

Prenatal care 1
st
 trimester (ref=no care) 1.15 1.07 1.19 1.19

Neighborhood Characteristics

Streets not safe (ref=safe) 0.64 0.62 0.62

Culture

Religion attendance (ref=never) 0.67 0.66

Religious affiliation (ref=none) 1.43 1.46

Emotional and Social Support

BF is not fair or affectionate 0.37

Relationship ended (stress reasons) 0.49

p<.10       p<.05*     p<.01**

http://www.fragilefamilies.princeton.edu/
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The revised Ecological Model (Figure 11) provides an excellent framework for 

explaining Black-White disparities multidimensionally.  The theoretical framework suggests that 

there are various layers of stressors that interact simultaneously and can explain health disparities 

in IMRs.  The results suggest several predictive stressors for poor pregnancy outcomes including 

SES individual level stressors, historical health eroding behavior stressors, SES household level 

stressors, access to quality care, and culture.  Significant predictors of LBW for both races 

regardless of marital status were Black race, maternal age, working more than 40 hours per 

week, smoking, drugs, and paying for the babyôs birth with government funds.  All of the 

aforementioned variables were risk factors and increased the likelihood of LBW.  In contrast, 

reducing the exposure to these risk factors decreases the risk.  For other variables, there is a level 

of control.  For example, encouraging marriage (in some at-risk ethnic groups), working fewer 

hours during pregnancy, not partaking in health eroding behaviors (e.g. smoking, drugs), and 

independence of financial security from the government can improve the overall birth outcomes. 

After examining interracial differences, the results indicated different stressors that 

increased the risk of LBW for at-risk Whites and Blacks.  Of special interest, at-risk Whites who 

were married had more significant predictors of LBW compared to at-risk married Blacks.  The 

findings emphasize the importance of social support for at-risk Black women.  To our 

knowledge, Boone (1985) is the only study that specifically explored the relationship of social 

support in ñat-riskò women as it relates to pregnancy outcomes.  The author found that the lack 

of social support was a stressor.  The women who had no social support were at higher risks of 

poorer pregnancy outcomes.  Our results supported the findings.  In contrast, an inverse 

relationship was observed in those who were single.  At-risk Blacks who were single had more 

significant predictors of LBW compared to at-risk single Whites.  Unmarried Blacks 
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experiencing more forms of stress is consistent with other studies (Giscombe, 2008).  The 

significant predictors of LBW for at-risk married Whites were:  maternal age, smoking, paying 

for birth with government funds, and receiving governmental support for housing.  In contrast, 

at-risk married Blacks did not have any significant predictors of LBW.  The findings illustrate 

that for Whites, dependency on the government can cause a higher level of stress.  In general, 

marriage serves as a stress buffer.  However, if Whites are married and they still do not have 

financial stability in their marriage, this can serve as a major stressor, causing a higher risk of 

LBW.  For at-risk married Whites, those who had to pay for the babyôs birth with government 

funds were at 3 times the risk than those who did not pay with governmental sources.  Similarly, 

at-risk married Whites who receive government support for housing have 9 times the risk of 

LBW compared to those who do not receive government support for housing.  The findings were 

consistent with other literature.  Khanani (2010) explored the impact of Women, Infants, and 

Children (WIC) on birth outcomes.  The results indicated an increase in IMRs for White WIC 

participants.  Khanani attributed the association to a higher rate of smoking among Whites.  Even 

though further consideration is needed, the higher rate of smoking may be associated to stress 

among White women who are WIC participants.  Our results, in addition to the findings from 

Khanani, exemplify government dependency as a stressor for at-risk married Whites.   

An inverse relationship was observed for at-risk single women.  Whereas at-risk single 

White women had one stress predictor of LBW (smoking), at-risk single Black women had 

several predictors.  The significant predictors for at-risk single Blacks were smoking, drugs, 

paying for the babyôs birth with governmental funds and religious affiliation.  The findings 

illustrate that marriage serves as a stress buffer for at-risk Blacks.  Furthermore, participation in 

health eroding behaviors and dependency on the government can cause a higher level of stress.  
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Blacks had health eroding behaviors as predictors.  Smoking and the use of drugs were predictors 

of LBW specific to single at-risk Blacks.  Smoking and drugs cause physical stress on the body 

and can lead to negative birth outcomes.  The impact of the physical stressors specific to the 

Black race explains higher IMRs amongst this group.   

As it relates to paying for the babyôs birth with government funding, the stressor is most 

likely different from Whites.  For at-risk Whites (married), paying for the babyôs birth with 

government funding is a stressor because Whites may feel they should not be in the position 

where they need to depend on the government for funding, especially since they are married.  

Elliot (1996) explored the impact of welfare on womenôs self-esteem and found that welfare 

receipt causes self-esteem issues for White women (Elliot, 1996).  Elliotôs study testifies that 

welfare can behave as a stressor for White women.  However, for at-risk Blacks who are single, 

paying for the babyôs birth with government funding is a stressor because Blacks may feel 

stressed about future dependency on resources.  Single at-risk Blacks may stress about the future 

of the baby and how to provide continually for the baby.  Therefore, paying for the babyôs birth 

with governmental resources may be a stressor for single at-risk Blacks. 

Religious affiliation was also a marginally significant predictor of LBW for single at-risk 

Blacks and showed significant racial differences.  Blacks attended religious ceremonies more 

often compared to Whites; however Whites had higher rates of religious affiliation.  Similar to 

government assistance, religion is a controversial stressor.  Some may feel that religion is a 

protective factor of stress (Dupre, 2006; Jarvis, 1987; Music, 2004; Ellison, 1998).  It can 

provide support and serve as a way for individuals to escape their daily stressors.  However, 

religion can arguably be deemed a stressor, especially for pregnant women (Ellison, 1988; Lee, 

2005; Mann, 2010).  Our sample consists of ñat-riskò women.  Most of the women are not 
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married.  In at-risk Blacks, religious affiliation was only marginally significant in single women.  

Similar to Ellison (1988), Lee (2005), and Mann (2010), our results showed a positive 

association.  Religion can serve as a stressor because unwed mothers-to-be may be stigmatized.  

The church could potentially look down upon an unwed childbearing mother because she is not 

married and she is having a baby.  Lee (2005) states that stress can occur from labeling 

individuals as ñsinnersò and chastising them for their current situation.  There might be a sense 

of pressure on the woman, hence causing her to stress.  Other reasons cited in the literature for 

religion serving as a stress enhancer included its association to the onset of treatment.  Ellison 

(1988) stated that highly religious individuals might passively wait for divine intervention 

instead of seeking the necessary medical treatment.  The stress can lead to adverse pregnancy 

outcomes and can explain racial disparities in IMRs.  In a more recent study, Mann (2010) also 

found a positive association between greater levels of religiousness/spirituality and higher levels 

of stress.  The author attributed the association to ñreverse causationò.  The author explained that 

women with preconditions of escalated stress levels may attempt to cope by seeking comfort in 

religion.  Therefore, religion may not be the culprit of stress but a mediator for women who are 

already stressed.  This explanation can be generalized to our findings.  It is possible that the 

association is due to other factors.  Additional research is needed to investigate this association.   

Our findings for predictors for at-risk Whites and Blacks have implications for explaining 

racial disparities in poor pregnancy outcomes.  First, for single women, which dominated the 

sample of the FFS, Blacks had more predictors for LBW compared to Whites.  From the 

stressors explored in the study, there were four significant predictors of LBW for Blacks and 

only one significant predictor for Whites.  This indicates that at-risk single Blacks have more 

stressors that can lead to LBW.  Second, the type of stressors differed for Blacks and Whites.  
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Single Blacks who were at-risk had more predictors related to health eroding behaviors and 

socioeconomic matters.  Anxiety concerning financial matters is stressful and can have 

detrimental effects on pregnancy outcomes.  Dole (2003) and Gennaro (2003) explained how 

psychological stressors such as stress perception and anxiety were found to increase the risk of 

negative birth outcomes.  The results from our study verified the impact of financial stress on 

LBW.  For at-risk Whites, financial stress affected married Whites rather than single Whites.  

The inverse relationship was observed in at-risk Blacks.  Dominquez (2010) noted that 

socioeconomic factors serve as major stressors for Blacks.  The single Blacks in our study had 

the lowest household earnings and the lowest levels of education compared to Whites.  

Dominquez (2010) stated Blacks with the aforementioned SES characteristics are three times 

more likely to have adverse pregnancy outcomes.  The findings were confirmed in our study.   

Financial stress affected single Blacks rather than married Blacks.   Nevertheless, the results 

exemplify the impact that financial stress has on pregnancy outcomes.  However, the financial 

stress differed in Blacks and Whites, mainly by marital status. 

Further analyses were performed to examine the combined impact of stressors from the 

revised Ecological Model on Blacks and Whites who are ñat-riskò.  To examine this impact, we 

undertook a multivariate nested logistic regression analysis.  The change in the OR of LBW for 

Blacks versus Whites as different variables were added to the baseline model was observed.  The 

most significant increase was from Model 2 to Model 3.  When controlling only for health 

eroding behaviors (e.g. alcohol, smoking, and drugs), the Black OR increased from 2.83 to 3.18.  

The direction of this change was expected.  Since these variables are detrimental to overall birth 

outcomes, an increased risk in the likelihood should appear after controlling for them.  Past 

literature verifies that substance abuse is highly associated with at-risk Black women and poorer 
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pregnancy outcomes (Boone, 1985; Reeb,1987; Gennaro, 2003).  Gennaro (2003) suggests that 

stress changes health behaviors such as smoking.  Increased smoking is associated with higher 

risks for negative birth outcomes.  This explains why the OR increased from 2.83 to 3.18 when 

controlling only for health eroding behaviors. 

When controlling for household level stressors (income, government resources, etc..), the 

OR dropped to 2.53 (Model 4).  As illustrated in the interracial analyses, government assistance 

can pose as a stressor.  However, the results from the nested model show that receiving the 

financial assistance can serve as a slight buffer to reduce the risk of LBW.  The models remained 

consistent until a slight increase in Model 7 from 2.60 to 2.72 when controlling for access to 

care, neighborhood characteristics, and culture.  This is expected as well because similar to the 

interracial analysis, the cultural impact of religion can be detrimental to birth outcomes.    

In addition to the predictors for LBW showing differences for Blacks and Whites, our 

results also confirmed significant racial differences for those who experienced a LBW.  Single 

parenthood is a stressor that has been linked to higher IMRs in the revised Ecological Model.  It 

has been shown that social support obtained from spousal support has served as a protective 

factor for poor pregnancy outcomes.  This is consistent with findings from Kirchengast (2007) 

and Luo (2004).  In our at-risk sample of women, Blacks had a significantly higher percentage of 

unmarried women and received less support from their boyfriends compared to Whites.  This 

lack of a supportive male partner acts as a stressor and explains higher IMRs amongst Blacks. 

Income, a socioeconomic indicator, is a stressor (Giscombe, 2005).  Past literature has 

associated lower levels of income to poor pregnancy outcomes (Headley, 2004; Perloff, 2003).  

If women do not have the financial security, this can cause stress about everyday survival 

methods.  Income, in the form of receiving versus not receiving financial support, was not a 
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predictor of LBW but showed significant racial differences between Blacks and Whites.  The 

results were consistent with Headley (2004) who found at-risk Black women have lower income 

levels that contribute to poorer pregnancy outcomes.  However, forms of income related to the 

government were significant predictors and revealed racial differences between Blacks and 

Whites.  Paying for the babyôs birth with government funds was a predictor and showed 

significant differences between Blacks and Whites.  Receiving government funding for housing 

also showed significant racial differences.  Pregnant women, especially those who are at-risk 

may think, how will I pay rent?  How will I afford the necessities for my child?  How will I buy 

food?  How can I pay for my childôs birth?  Essentially, the most important question is, how will 

I survive?  Having sufficient income will alleviate some of the stressors; however, the results 

indicate the dependency on the government indicates exposure to a stress or leading to a greater 

risk for LBW and higher IMRs.  Blacks had a higher percentage of women paying for their 

babyôs birth with government funds and had a higher percentage of women receiving 

government funds for their housing situations.   Some scholars may argue that receiving 

government assistance for expenses is a protective factor for IMRs.  This may be true to an 

extent; however, it can also be disadvantageous.  Government assistance is dependent on the 

economy and the statesô budget.  Stephens (2013) states that funding for Medicaid is partially 

funded by the federal government and partially funded by the state level.  Receiving government 

assistance can create a sense of entitlement and dependency.  If there is a sudden change in the 

federal or state budget, this can affect the amount of government assistance received monthly for 

the individual. This can cause stress on that childbearing mother.  Furthermore, if low SES 

Blacks are depending on the financial support from the federal government but are denied public 
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assistance, this may increase their stress and ultimately cause them to have an adverse pregnancy 

outcome.   

The lack of adequate healthcare is another stressor (Giscombe, 2005) that was shown to 

be favorable to Whites in our study when comparing racial differences in those who had a LBW 

baby.  The results were consistent with findings in the literature.  Perloff (2003) found 

approximately 34% of at-risk Blacks received inadequate prenatal care mainly because of a lack 

of access and/or they began their care late.  This led to greater risks of negative birth outcomes.  

If women have to worry about how they will get the necessary prenatal care to have a successful 

pregnancy or how they will pay for their care, this is unnecessary stress to the childbearing 

mother and is harmful to the pregnancy.  Women need the proper care and access to the 

necessary resources to decrease the risk of an adverse pregnancy outcome.  The results from our 

study were portentous and disheartening.  Blacks visited the doctors less during their pregnancy 

even though prenatal care was not a significant predictor in the logistic regression model.  

Nevertheless, the lack of access to care or the lack of utilizing health care services may explain 

higher IMRs for Blacks.  This adverse finding may be explained by patient-provider interactions.  

Barnes (2008) examined the impact of social factors on higher IMRs and found a correlation 

between race, gender, and health which can be influenced by the surrounding relationships of the 

individual such as the patient/doctor relationship.  The women in the sample felt stress from 

racism and discrimination influenced their health and pregnancy outcomes.  Many of the women 

experienced racism in the health care system that they claimed may have affected their 

pregnancy.  Our results supported the findings by Barnes (2008).  There were significant 

differences between Blacks and Whites for to access to prenatal care.  As explained previously, 

Blacks went to the doctor less than Whites.  The results are consistent with other studies (Shi 
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2010).  Going to the doctor could act as a ñstressorò for Blacks.  Shi noted several reasons for 

unmet health needs for Blacks such as prior experiences in the health system, discrimination, and 

inadequate quality of care.    Additionally, many at-risk Blacks cannot afford to lose a day worth 

of income.  Furthermore, if they have other children, it might be difficult or financially 

challenging to find a baby-sitter.    The indirect additional stress from the health care system may 

negatively influence pregnancy outcomes.  This also supports the revised ecological theoretical 

framework, which emphasized the impact of the community and society stressors increasing the 

likelihood of infant mortality.   

Blacks also experienced higher percentages of cultural factors that influence higher 

IMRs.  The results showed that Blacks lived in more unsafe neighborhoods.  Living conditions 

and areas of residence are stressors for childbearing women.  The findings were consistent with 

other studies that showed an association between exposure of neighborhood characteristics and 

birth outcomes (Collins, 2009; Dole, 2003).  Anxiety concerning the current and future living 

situations can be stressful for a pregnant woman.  If women have to worry about will their house 

get broken into at night, or if they would be safe in their community, or if their child would be 

safe living in the neighborhood, this can cause unnecessary stress on the woman and can lead to 

poorer pregnancy outcomes.   

 Our results for stressors related to poor pregnancy outcomes were consistent with other 

findings in the literature (Dole, 2003; Gennaro, 2003; Sawyer, 2012).  Researchers have 

attributed stressors such as access to prenatal care, maternal socioeconomic indicators (i.e. 

marital status, education, employment, income, and area of residence), substance abuse, lack of 

social support/low family functioning, and working during pregnancy to higher IMRs amongst 

at-risk Blacks (Reeb, 1987; Boone, 1985; Headley, 2004; Perloff, 2003; Gennaro, 2003).  
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However, interesting results were observed for factors that have been underexplored in previous 

literature such as government support and religion.  Our results indicated that the previous 

variables are stressors contributing to higher IMRs amongst at-risk Blacks. 

The combination of stressors from the revised Ecological Model (Figure 11) that are 

measured explains part of the racial disparity in birth outcome.  The detrimental impact of stress 

is evident in the ORs presented in the nested model.  The only variable that retained significance 

in every model was Black race.  Our results reiterate that Blacks are at a disadvantage for better 

pregnancy outcomes and it can only partially be explained by stress.  In the multivariate nested 

models, the stressors that appear to be the most detrimental for at-risk Blacks is health-eroding 

behaviors.  There is a large literature showing that health-eroding behaviors are positively 

associated with poorer pregnancy outcomes for at-risk Black women (Boone, 1985; Reeb, 1987; 

Gennaro, 2003); however, future research is needed to continually explore the stressors presented 

in this paper.   

Several limitations of our study need consideration in interpreting the findings.  Stress is 

difficult to operationalize.  In this study, we generally used similar instruments that were 

validated in other research studies.  Additional work should integrate other races.  The focus of 

this study was Black/White disparities.  However, the FFS provides other races.  This could have 

been used for comparison purposes.  By examining more than two racial categories, we may 

better understand the significance of the issue. In addition to more racial categories, further 

analyses may explore the variables as various categories and not as dichotomous variables.  For 

example, if the different levels of income were explored or the different levels of educations, 

differences between single and married moms could be more evident.  This dichotomization 

simplifies the analysis and loses much of the explanatory power of the measured concepts.  
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Finally, the sample consists of ñat-riskò women.  Generalizing the findings to other populations 

(e.g. more-educated populations) should be implemented with caution.  Future research could 

replicate this study in ñlow riskò women or a in a population representative of a diverse 

community. 
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4.3. Aim 3:  Explore the role of stress using the National Survey of Family Growth 

(NSFG) 

 

RESULTS 

This aim explores the role of stress in explaining racial disparities in low birth weight 

(LBW) between Black and White women in the U.S. between 2006 and 2010.  Data from the 

National Survey of Family Growth (NSFG) were used (n=18,021). We focus on several 

predictive stressors including SES individual level stressors, SES household level stressors, 

access to quality care, culture, and emotional/social support.  Logistic regression and 

multivariate statistical models were used to explore the role of stressors in explaining LBW 

disparities among Black and White women.  

Descriptive statistics 

Descriptive statistics for the sample are presented in Table 25. In the sample, there was a 

significant difference for the variables race, marital status, and educational levels for all women 

and those who had a LBW.  Most women were White (68.8%), not married (54.6%), and had a 

high educational attainment equivalent to a high school degree or higher (71.2%).  There was a 

slight difference for the analysis sample (women who experienced a LBW).  Most of the women 

were White (54.4%), and not married (61.4%).  The most common educational level completed 

was less than a high school education (33.9%) (see 7.4 Appendix F).   

Differences across social dimensions from the revised Ecological Model were observed 

in Blacks and Whites.  For SES Individual level stressors, Blacks had a higher prevalence of 

single marital status (76.2% for Blacks and 53.9% for Whites).  The educational attainment was 

marginally different for Whites and Blacks (27.7% of Blacks with less than a HS education and 

27.4% of Whites with less than a HS education).  Whites worked more during pregnancy and had 
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higher employment rates.  Blacks had a higher prevalence of every SES household level stressor 

compared to Whites.  Blacks had higher rates of dependency on government resources (e.g. 

health insurance through the government, paying for the babyôs birth with government resources, 

and receiving public assistance from the government).  White women had a higher rate of access 

to prenatal care (89.8% for Whites and 87.9% for Blacks).   

The revised Ecological Model also identified culture and emotional support as stressors. 

As for culture, Black women had a higher prevalence of affiliation with a religious organization 

(86.4%) compared to Whites (80.8%).  For emotional and social support, Black women had a 

higher prevalence of detrimental stressors including bad timing for the pregnancy, did not think 

or want a baby with the partner, unhappy about the pregnancy, and a lack of support for the 

pregnancy from the father (Table 25). 

Table 25: Characteristics of the participants in study, NSFG, 2006-2010 

  All Women   Whites   Blacks 

 

% LBW 
 

% LBW 
 

% LBW 

          (n=630)     (n=528) 

SES Individual level stress 

        Marital Status 
 

       Single 54.6 61.4 

 

46.1 50.6 

 

76.2 76.5 

Married 45.4 38.6 

 

53.9 49.4 

 

23.8 23.5 

Education Level 
 

       Less than HS 28.8 33.9 

 

27.4 31.6 

 

27.7 35.6 

More than HS 71.2 66.1 

 

72.6 68.4 

 

72.3 64.4 

Work during pregnancy (ref=no work) 
 

       Yes 62.1 60.0 

 

64.6 61.6 

 

61.3 60.7 

No 37.9 40.0 

 

35.4 38.4 

 

38.6 39.3 

Employed 
 

       Yes 60.8 55.8 

 

61.7 58.4 

 

60.0 54.0 

No 39.2 44.2 

 

38.3 41.6 

 

40.0 46.0 
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Table 26: Characteristics of the participants in study, NSFG, 2006-2010 (contôd) 

  All Women   Whites   Blacks 

 

% LBW 
 

% LBW 
 

% LBW 

          (n=630)     (n=528) 

  
       SES Household level stress 

 
       Health insurance through govt. (ref=no govt. asst) 

       Yes 31.1 38.1 

 

25.0 30.5 

 

45.8 50.2 

No 68.9 61.9 

 

75.0 69.5 

 

54.2 49.8 

Pay for baby's birth w/ govt. resources (ref=none) 

       Yes 54.1 62.7 

 

45.4 54.8 

 

73.3 73.6 

No 45.9 37.3 

 

54.6 45.3 

 

26.7 26.4 

Public assistance from govt. (ref=no public asst) 

       Yes 51.2 59.4 

 

43.0 52.2 

 

68.5 68.9 

No 48.8 40.6 

 

57.0 47.8 

 

31.5 31.1 

Access to quality care 
 

       Prenatal Care 
 

       Yes 89.4 97.1 

 

89.8 97.3 

 

87.9 97.5 

No 10.6 2.9 

 

10.2 2.7 

 

12.1 2.5 

Culture 
 

       Religious Affiliation 
 

       Yes 82.9 85.3 

 

80.8 82.7 

 

86.4 88.1 

No 17.1 14.7 

 

19.2 17.3 

 

13.6 11.9 

Emotional and Social Support 
 

       Bad timing for pregnancy-too soon (ref=good 

timing) 

       Yes 39.0 34.9 

 

35.6 29.2 

 

49.1 42.6 

No 61.0 65.1 

 

64.4 70.8 

 

50.9 57.4 

Did not want baby with partner (ref=did) 
 

       Yes-I did not want baby with 

partner 
6.0 

6.9 

 

4.5 4.0 

 

10.9 12.3 

No-I wanted baby with partner 94.0 93.1 

 

95.5 96.0 

 

89.1 87.7 

Did not think would have baby with partner 

(ref=did) 

       Yes-did not think 46.1 48.7 

 

43.0 44.7 

 

52.4 52.7 

No-did think 53.9 51.3 

 

57.0 55.3 

 

47.6 47.4 

Unhappy about pregnancy (ref=happy) 
 

       Yes 25.5 24.1 

 

21.6 14.2 

 

36.4 34.7 

No 74.5 75.9 

 

78.4 85.8 

 

63.6 65.3 

Father does not support pregnancy (ref=support) 

       Yes 22.8 22.9 
 

21.5 19.5 

 

27.1 27.8 

No 77.2 77.1 
 

78.5 80.5 
 

72.9 72.2 

Bad timing for pregnancy for father (ref=good 

timing) 

       Yes 26.1 24.3 

 

24.8 21.4 

 

29.5 25.4 

No 73.9 75.7   75.2 78.7   70.5 74.6 
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Chi-Square Results 

A chi-square test of independence was performed to examine the relationship between the 

various stress variables from the revised Ecological Model (Figure 11) and race for those who 

had a LBW baby (Table 27).  There were several significant variables.  The SES individual level 

stressor that showed significance was single parenthood.  All SES household level stressors 

showed significant differences among Blacks and Whites including:  receive government 

assistance for health insurance, to pay for the babyôs birth, and for public assistance.  From the 

culture assessment, religious affiliation was also significant.  The other stressor that showed 

significant differences between Blacks and Whites was within the domain of emotional and 

social support (unhappy about the pregnancy).  

Blacks had a higher percentage of participants who had a LBW (14.2%) compared to 

Whites (7.2%).  Racial differences were observed for single parenthood (SES individual level 

stress).  For participants who had a LBW baby and were single, 76.5% were Blacks compared to 

50.6% of Whites.  There were three statistically significant SES household level stressors.  For 

participants who had a LBW and received health insurance through the government, 50.2% were 

Black compared to 30.5% for Whites.  Similarly, the percentage of Blacks who had a LBW baby 

and received government support to pay for the babyôs birth was higher (73.6%) compared to 

Whites (54.8%), and public assistance (68.9% for Blacks and 52.2% for Whites).  Racial 

differences were also observed for culture and emotional/social support.  For culture, 88.1% of 

Blacks had a LBW and were religious compared to 82.7% of Whites.  For emotional and social 

support, for those who had a LBW and were unhappy about the pregnancy, 34.7% were Black 

compared to 14.2% Whites.             
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Table 27: Chi-Square Analyses for IMRs and Race, NSFG, 2006-2010 

Variables Phi & Cramer p-value 

SES Individual level stress   

Single parenthood (ref=married) .27 <.001 

HS Education or higher (ref=less than HS) .04 .149 

Work during pregnancy (ref=no work) .01 .842 

Unemployed (ref=employed) .05 .130 

SES Household level stress   

Health insurance through govt. (ref=no govt. asst) .20 <.001 

Pay for baby's birth w/ govt. resources (ref=none) .20 <.001 

Public assistance from govt. (ref=no public asst) .17 <.001 

Access to quality care   

Prenatal care (ref=no care) .01 .859 

Culture   

Religious affiliation (ref=none) .08 .010 

Emotional and Social Support   

Did not think would have baby with partner (ref=did) .08 .062 

Unhappy about pregnancy (ref=happy) .24 <.001 

Father does not support the pregnancy (ref=supports) .10 .171 

   

 

Logistic Regression Results 

A logistic regression model was performed to investigate the variation in predictors of 

LBW (Table 28).  The predictors were determined based on stressors presented in the revised 

Ecological Model (see Figure 11).  Significant SES individual level stress predictors of LBW for 

all races in the U.S. were race and work during pregnancy.  Significant SES household level 

stressors were paying for the babyôs birth with government resources and public assistance from 

the government.  Access to quality care in the form of prenatal care was also significant in the 

model. 
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Table 28: Logistic regression of factors that influence LBW for Blacks and Whites, NSFG, 2006-

2010 (n=20,492) 

  
OR 

95% C.I. for OR 
p-value 

Variables Lower Upper 

SES Individual level stress 

    Black (ref=White) 1.54 1.27 1.87 <.001 

Single parenthood (ref=married) 1.01 0.82 1.23 .957 

HS Education or higher (ref=less than HS) 0.92 0.75 1.12 .391 

Work during pregnancy (ref=no work) 1.53 1.12 2.09 .007 

Unemployed (ref=employed) 1.05 0.87 1.27 .611 

Maternal age 1.01 0.99 1.00 .259 

SES Household level stress     

Health insurance through govt. (ref=no govt. asst) 0.94 0.75 1.18 .588 

Pay for baby's birth w/ govt. resources (ref=none) 2.04 1.49 2.79 <.001 

Public assistance from govt. (ref=no public asst) 1.26 1.01 1.58 .041 

Access to quality care     

Prenatal care (ref=no care) 0.72 0.53 0.97 .034 

Culture     

Religious affiliation (ref=none) 1.30 1.00 1.70 .052 

Emotional and Social Support     

Bad timing for pregnancy-too soon (ref=good timing) 0.84 0.67 1.05 .134 

Did not want baby with partner (ref=did) 1.17 0.67 2.05 .572 

Did not think would have baby with partner (ref=did) 1.02 0.78 1.33 .897 

Unhappy about pregnancy (ref=happy) 0.70 0.47 1.05 .082 

Father does not support pregnancy (ref=support) 0.98 0.74 1.29 .878 

Bad timing for pregnancy for father (ref=good timing) 1.02 0.78 1.32 .903 

 

Logistic Regression Results 

Table 29 presents a logistic regression model to investigate the variation in predictors of 

infant for U.S. Whites.  The only significant SES Individual level stressor was working during 

pregnancy.  White women who worked during pregnancy had a 53% increased likelihood of 

LBW compared to White women who did not work.  Household level stress predictors for U.S. 

Whites were paying for the babyôs birth with government resources and receiving public 

assistance from the government.  Whites who paid for their babyôs birth with government 

resources were twice as likely to have a LBW compared to White women who did not pay for 
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their babyôs birth with government funds.  Whites who received public assistance from the 

government had a 48% increased likelihood of LBW compared to White women who did not 

receive public assistance.  The only other significant predictor of LBW was prenatal care.  For 

White women, access to prenatal care decreased the likelihood of LBW by 39%.   

    

Table 29: Logistic regression of factors that influence LBW for U.S. Whites, NSFG, 2006-2010 

(n=20,492) 

  
OR 

95% C.I. for OR 
p-value 

Variables Lower Upper 

SES Individual level stress 

    Single parenthood (ref=married) 1.06 0.83 1.35 .663 

HS Education or higher (ref=less than HS) 1.04 0.81 1.34 .764 

Work during pregnancy (ref=no work) 1.53 1.03 2.27 .036 

Unemployed (ref=employed) 1.07 0.85 1.36 .546 

Maternal age 1.00 0.98 1.02 .915 

SES Household level stress     

Health insurance through govt. (ref=no govt. asst) 0.83 0.62 1.11 .207 

Pay for baby's birth w/ govt. resources (ref=none) 2.08 1.41 3.07 <.001 

Public assistance from govt. (ref=no public asst) 1.48 1.13 1.94 .004 

Access to quality care     

Prenatal care (ref=no care) 0.61 0.41 0.89 .011 

Culture     

Religious affiliation (ref=none) 1.31 0.95 1.81 .103 

Emotional and Social Support     

Bad timing for pregnancy-too soon (ref=good timing) 0.77 0.57 1.04 .094 

Did not want baby with partner (ref=did) 1.02 0.44 2.36 .960 

Did not think would have baby with partner (ref=did) 1.05 0.72 1.52 .804 

Unhappy about pregnancy (ref=happy) 0.76 0.46 1.26 .287 

Father does not support pregnancy (ref=support) 0.90 0.62 1.31 .596 

Bad timing for pregnancy for father (ref=good timing) 1.00 0.71 1.39 .994 
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Logistic Regression Results 

Table 30 presents a logistic regression model that investigates the variation in predictors 

of infant for U.S. Blacks.  There were only two significant predictors of IMRs for U.S. Blacks.  

They were both SES individual level stressors including education and maternal age.  Blacks 

who had a HS education or higher had a 32% decreased likelihood of LBW.  Older age was also 

associated with an increased risk of LBW for Blacks.  Paying for the babyôs birth with 

government resources was marginally significant.   

 

Table 30: Logistic regression of factors that influence LBW for U.S. Blacks, NSFG, 2006-2010 

(n=20,492) 

  
OR 

95% C.I. for OR 
p-value 

Variables Lower Upper 

SES Individual level stress 

    Single parenthood (ref=married) 0.92 0.67 1.28 .630 

HS Education or higher (ref=less than HS) 0.68 0.50 0.91 .010 

Work during pregnancy (ref=no work) 
1.58 0.98 2.53 .058 

 

Unemployed (ref=employed) 0.97 0.74 1.28 .846 

Maternal age 1.03 1.01 1.05 .004 

SES Household level stress     

Health insurance through govt. (ref=no govt. asst) 1.22 0.87 1.70 .254 

Pay for baby's birth w/ govt. resources (ref=none) 1.65 1.00 2.74 .051 

Public assistance from govt. (ref=no public asst) 0.83 0.59 1.17 .298 

Access to quality care     

Prenatal care (ref=no care) 1.28 0.83 1.97 .266 

Culture     

Religious affiliation (ref=none) 1.34 0.88 2.05 .168 

Emotional and Social Support     

Bad timing for pregnancy-too soon (ref=good timing) 1.02 0.74 1.40 .903 

Did not want baby with partner (ref=did) 1.58 0.81 3.08 .176 

Did not think would have baby with partner (ref=did) 1.00 0.70 1.42 .998 

Unhappy about pregnancy (ref=happy) 0.62 0.34 1.13 .119 

Father does not support pregnancy (ref=support) 1.12 0.77 1.62 .558 

Bad timing for pregnancy for father (ref=good timing) 1.11 0.74 1.66 .615 
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Multivariate Analysis of Factors associated with LBW among Blacks and Whites 

The purpose of the multivariate analysis of factors associated with LBW is to answer the 

guiding research question: Do greater exposure to stressors among Black women account for the 

differential in LBW between Black and White women?  The nested models explore whether the 

odds ratio for Blacks (compared to Whites) change as additional stressors from the revised 

Ecological Model are added. 

Table 31 presents nested logistic regression models that examine the combined impact of 

stressors from the revised Ecological Model (Figure 11) on Blacks and Whites.   Model 1 is the 

baseline model which includes the Black race dummy and the continuous age variable.  It shows 

the odds ratio (OR) of a Black woman having a LBW compared to a White woman without 

controlling for any other stressors.  Model 2 includes Model 1 but controls for SES individual 

level stressors including single parenthood, education and working during pregnancy, and 

employment status.  Model 3 adds household level stressors including health insurance through 

the government, paying for the babyôs birth with government resources, and public assistance 

from the government.  Model 4 comprises of access to care.  Model 5 is the full model that 

includes the cultural stressor religious affiliation.  It should be noted that the six emotional 

support variables that appeared in other parts of the dissertation are not presented in the table.  

The six variables are bad timing for pregnancy, did not want the baby with partner, did not think 

would have the baby with partner, unhappy about pregnancy, father does not support pregnancy, 

and bad timing for pregnancy for the father.  The variables had very low rates of response and 

the inclusion of the variables significantly changed the OR. 
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In the baseline model, the OR for the Blacks is 2.24 (Table 29).  The OR decreases in 

Model 2 to 2.11 after adding SES individual level stressors including single parenthood, 

education, working during pregnancy, and employment status.  Another decrease is observed in 

Model 3 to 1.97 after controlling for household level stressors including health insurance through 

the government, paying for the babyôs birth with government resources, and public assistance 

from the government.  In Model 4 and the full Model (Model 5), the OR remained the same after 

controlling for access to care, and culture, respectively.    

Table 31: Odd ratios from nested models of stressors that influence LBW for U.S. Blacks and 

Whites, NSFG, 2006-2010 (n=4,320) 

  Model 1 Model 2 Model 3 Model 4 Model 5 

Variables Baseline         

Black (ref=White) 2.24** 2.11** 1.97** 1.97** 1.97** 

Maternal age 0.99 1.00 1.00 1.00 1.00 

SES Individual level stress 

     Single parenthood (ref=married) 

 
1.17 1.04 1.04 1.04 

HS Education or higher (ref=less than HS) 

 
0.91 0.99 0.99 0.99 

Work during pregnancy (ref=no work) 

 
1.10 1.14 1.14 1.15 

Unemployed (ref=employed) 

 
1.49* 1.46* 1.46* 1.46* 

SES Household level stress 

     Health insurance through govt. (ref=no govt. asst) 

  
0.98 0.98 0.99 

Pay for baby's birth w/ govt. resources (ref=none) 

  
1.15 1.15 1.15 

Public assistance from govt. (ref=no public asst) 

  
1.38 1.38 1.38 

Access to quality care 

     Prenatal care (ref=no care) 

   
0.87 0.87 

Culture 

     Religious affiliation (ref=none)         1.05 

p<.10       p<.05*     p<.01** 

     
 

     

DISCUSSION 

The purpose of our study was to explore the different stressors for Black and White 

women in the general population, which comprises of high and low risk.  The NSFG is a 
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nationally representative survey.  Our sample was indicative of a higher SES population.  There 

was a large population of higher levels of educational attainment.  Most of the women in the 

study had a high school education or better with 16.4% having an advance degree (either a 

college graduate or have a graduate degree).    A large part of the sample was unwed women 

with over half the women not being married (54.6%).  Unmarried does not necessarily constitute 

ñat-riskò.  Most of the women in the survey were probably not married because of their focus on 

educational attainment.   

The revised Ecological Model (Figure 11) demonstrates the need to examine disparities 

in stressors between Blacks and Whites from a multidimensional approach.   Our results suggest 

several predictive stressors for poor pregnancy outcomes including SES individual level stressors 

and SES household level stressors.   After examining interracial differences, our results indicated 

different stressors that affected LBW rates for women in the general population who were 

Whites and Blacks.  The significant predictors for Whites were working during pregnancy, 

paying for the babyôs birth with government resources, receiving public assistance from the 

government, and prenatal care.  All of the aforementioned variables were risk factors except for 

prenatal care which was a significant protective factor for Whites (OR=.61, p-value=.011). 

However, when the predictive factors for Blacks were explored, there were fewer predictors.  

The predictors for Blacks were education and maternal age, both of which are SES individual 

level stressors.  Having a higher school education or higher served as a protective factor for 

LBW (OR=.68, p-value=.010), while age was a risk factor (OR=1.03, p-value=.004).  Paying for 

the babyôs birth was marginally significant (OR=1.65, p-value=.051).  Nevertheless, Blacks were 

1.54 times more likely to have LBW compared to Whites.  The results were similar to other 
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literature stating low-risk Blacks are two times as likely for having adverse pregnancy outcomes 

(Dominquez, 2010; Schoendorf, 1992).       

The analyses of this chapter have implications for explaining racial disparities in poor 

pregnancy outcomes.  First, Whites had more predictors that were deemed stressors for IMRs 

compared to Blacks.  Past literature has posited that low-risk Black women experience unique 

stressors related more to racism, lack of social support, and more solitude/loss of familiar culture 

(Jackson, 2001; Din-Dzietham, 1998).  Therefore, it is expected that Blacks would not be as 

affected by SES individual level stressors (e.g. education, employment, etc..) and SES household 

level stressors (e.g. income and government assistance).  In contrast, it would be expected that 

the emotional and social support stressors would be significant predictors of LBW for Blacks.  

Chao (2010) found a positive association to the emotion of feeling unhappy and an increased risk 

of LBW.  The results were counterintuitive to the findings in our study.  For Blacks and Whites, 

there was no significant association of emotional and social support to LBW in Black and White 

women in the general population.       

In additional to racial differences in the ñtypeò of stressor, notable differences were 

observed in the number of predictors for Whites and Blacks in our study.  Whereas Whites had 

four significant predictors, Blacks only had two significant predictors and one predictor that was 

slightly significant.  This may be due to pressure imposed on Whites by society to achieve 

success.  Hence, one of the most relevant predictors was receiving public assistance from the 

government.  White women who received public assistance from the government had 

approximately 1.5 times the risk for LBW compared to those who did not receive public 

assistance.  Similar results were noted in Whites who paid for their babyôs birth with government 

resources.  Whites who used government resources to pay for their babyôs birth had 
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approximately 2 times the risk for infant mortality compared to those who did not.  Any positive 

outcome (Dyke, 2006) including education, employment, and family are three of the most 

important ideologies of success.  The stressors of depending on public assistance can influence 

IMRs for Whites because depresses self-esteem (Elliot, 1996).  In contrast, the predictors for 

Blacks differed significantly with both of the predictors related to individual level stressors.  One 

finding of interest was maternal age.  Older Blacks had an increased risk of LBW compared to 

younger Blacks (OR=1.03, p-value=.004).  Additionally, those who had a high school education 

had a decreased likelihood of LBW (OR=.68.,  p-value=.010) compared to women with less than 

a high school education. The finding had implications.  Blacks who are lower risk usually feel a 

sense of achievement when they attend college and feel that they fair better than a large 

population of other Blacks upon graduation.  This sense of achievement creates a buffer for SES 

stressors.  However, because lower risk Blacks have focused mostly on obtaining educational 

success and financial stability, their stressors may come in different forms such as older maternal 

age or segregation from her family (Din-Dzietham, 1998).  This degree of disjunction creates an 

environment for less social support.  Solidarity, in the form of a stressor for lower risk Black 

women should be explored in future research.   

Further analyses were performed to examine the combined impact of stressors from the 

revised Ecological Model on Black and White women in the general population.  The OR for 

Blacks decreased with the additional of stressors in every model.  In contrast to original 

hypothesis, the direction of the change was unexpected.  Instead of the addition of stressor 

increasing the risk of LBW, a decrease in the OR of LBW was observed.  The results indicate 

that lower risk Black women are not as impacted by ñsociallyò deemed stressors.  Furthermore, 
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the negative association of the stressors to LBW suggests that certain stressors may be 

advantageous to lower risk Blacks.   

After an analysis examining the racial differences in those who had an infant mortality, 

there were several significant differences between Blacks and Whites: single parenthood, all of 

the SES household level stressors, and all of the emotional and social support stressors.  After 

exploring the differences in all of the stressors, Blacks were worse than Whites.  There were 

more single Whites than Blacks.  More Blacks were dependent on the government for assistance 

as it related to health insurance, paying for the babyôs birth, and receiving financial assistance.  

Similarly, Blacks were more likely not to receive emotional and social support related to the 

pregnancy.  Interestingly, even though Blacks appeared worse than Whites, the stressors were 

not significant predictors for Blacks.  This is explained by status and achieved SES levels.  Even 

though Blacks may be receiving less emotional and social support from their spouse or partner, it 

may not be a stressor because they have established stability from other methods such as 

educational gains.  Hence, they might not need the fatherôs approval of the ñtimingò of the 

pregnancy.  Similarly, even if Blacks thought they would not have the baby with that partner, it 

may not make a difference because they will still have the financial stability to support that child.  

Single parenthood might not be a stressor because through educational achievement, it is 

possible that single Black women are as successful as married Black women.  The findings 

definitely have implications for the future and need more exploration.   

Several limitations of our study need consideration in interpreting the findings.  First, 

operationalizing the stress variable is difficult and the selected variables were chosen based on 

past literature and the adopted framework.  However, we may have left out other important 

stressors such as racism, discrimination, depression, and anxiety due to the limited availability in 
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the data set.  Racism has shown strong associations to disparities poorer birth outcomes 

(Williams, 2003; De Marco, 2008; Collins, 2004; Giscombe, 2005; Dominquez, 2010; Clark, 

1999; Hogue, 2002).  However, due to unavailable measures for racism and discrimination in 

widely available data sets, most studies have examined the association through qualitative 

studies.  Future analyses should continue to explore the role of racism as a form of stress because 

it may partially explain racial differences in health birth outcomes.  Additionally, the inclusion of 

other racial groups would allow a deeper exploration of the predictors and stressors.  It would 

also allow for deeper analyses concerning racial differentials.   
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5. Discussion 

 

The overarching purposes of this study were to 1) analyze trends and determinants of 

birth outcomes among racial groups and 2) evaluate the role of stress among Black and White 

women applying the revised Ecological Model to three different datasets.  The revised 

Ecological Model was created and implemented to provide an effective and efficient theoretical 

framework to examine racial disparities related to stress.  Different methodologies were 

employed and different stress variables were operationalized to assess the associations between 

ethnicities.  This study confirms that there is a link between stress and health birth outcomes.   

The first aim examined the racial differences in infant mortality and LBW trends in the 

U.S. between the years of 1995-2007 using the NCHS. The main findings indicated that 

unmarried women had faster rates of decline (-1.18%) compared to married women (-0.81%). 

Unmarried White women had the fastest rates of decline (-1.53%) and married Black women had 

the slowest rates of decline (-0.72%).  The fastest rates of decline were observed in the lowest 

level of educational attainment (0-8years=-1.75%) and the highest level of educational 

attainment (16+ years=-1.13%).  Racial differences were also observed in LBW trends.  

Significant predictors of LBW for Whites were higher educational attainment, older maternal 

age, and no prenatal care.  Blacks had the same predictors of LBW; however, being married was 

also a significant predictor for Blacks that increased the likelihood of LBW.  The racial 

differences in marital status, educational attainment, and access to prenatal care led to the 

exploration of Black infant excess deaths.  Our findings in the first aim indicated that if Blacks 

and Whites were equal, 61,059 infant deaths would have been prevented.        

The trends for rates of decline were expected.  Faster rates of decline were associated 

with being unmarried and having either the lowest or highest levels of educational attainment.  
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The previous groups (unmarried pregnant women and low levels of educational attainment) may 

have better access to available resources (e.g. Medicaid), which allows more affordability of 

health coverage (Stephens, 2013).  Women with higher levels of educational attainment may 

have an achieved level of financial stability allowing greater access to available resources. 

Affordability and accessibility of health care, whether it is provided by forms of Medicaid or 

achieving financial stability from higher educational levels, is associated with better birth 

outcomes (Lhila, 2008; Kitsantas, 2010) and partially explains the faster rates of decline amongst 

these groups. 

 Even though some trends for predictors of LBW were consistent with other literature 

such as older age (Rauh, 2001) and access to prenatal care (Kitsantas, 2010; Healy, 2006; 

Vintzileos, 2002), other findings such as an increased likelihood of LBW with higher educational 

attainment and being married were counterintuitive.  Higher educational attainment and marriage 

are usually protective factors for adverse pregnancy outcomes.  Reasons for increased likelihood 

of LBW may be moderating factors such as multiple births and stress (Branum, 2002; Dunlop, 

2011).  Future studies should explore the association of multiple births and pregnancy outcomes.   

The second aim examined racial disparities in LBW in ñat-riskò women using the FFS.  

The measures explored variables from the revised Ecological Model to examine the racial 

differences in Black and White women.  The stress measures were related to SES, health 

behaviors, access to quality care, neighborhood characteristics, emotional support, and cultural 

factors.  The main findings indicated racial differences.  Predictors of LBW for married White 

women were older maternal age, smoking, and government assistance (e.g. paying for the babyôs 

birth and receiving housing assistance).  Married Black women did not have any predictors of 

LBW.  The only predictor of LBW for single White women was smoking; whereas predictors for 
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single Black women included smoking, using drugs, paying for the babyôs birth with government 

assistance, and religious affiliation.  Further analysis from the nested models indicated that 

health-eroding behaviors was the driving force that facilitated greater risks of LBW for Black 

women compared to White women.           

Most of the predictors for Blacks and Whites were consistent with other literature such as 

increasing maternal age (Rauh, 2001) and health eroding behaviors (Boone, 1985; Reeb, 1987; 

Gennaro, 2003).  Of striking interest was the association of government assistance and religion.  

In contrast to some literature that indicates government assistance decreases the risk of poor 

pregnancy outcomes (Khanani, 2010), government assistance increased the likelihood of LBW 

for married White women and for single Black women.  The results suggest the importance of 

examining racial differences in receiving government assistance, which may affect Blacks and 

Whites differently.  Similar to government assistance, religious affiliation was associated with 

negative birth outcomes, which contrasts some previous literature (Dupre, 2006; Jarvis, 1987; 

Music, 2004; Ellison, 1998).  Similar to scholars who have identified negative effects of religion 

on birth outcome (Ellison, 1988; Lee, 2005; Mann, 2010), the results from this study needs 

further research.  Future studies should explore the types of religious affiliations that have 

negative effects of pregnancy outcomes and the different tenets of religious affiliation.   

The third aim explored LBW disparities in Black and White women in the general 

population using the NSFG.  The measures were similar to the FFS and explored tenets from the 

revised Ecological Model including SES individual level stressors, SES household level 

stressors, access to quality care, culture, and emotional support. The main findings indicated 

racial differences between Black and White women.  Predictors of LBW for Whites were 

working during pregnancy, paying for the babyôs birth with government assistance, receiving 
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public assistance from the government, and no prenatal care.  Predictors of LBW for Black 

women were lower educational attainment, older maternal age, and paying for the babyôs birth 

with government resources.  Further analysis from the nested models indicated that 

unemployment is the driving force that facilitated greater risks of LBW for Black women.     

Most of the predictors for Blacks and Whites were consistent with other literature such as 

increasing maternal age (Rauh, 2001) and lower educational attainment (Din-Dzietham, 1998; 

Kitsantas, 2010; Nepomnyaschy, 2009).  Similar to the FFS in second aim, government 

assistance was positively associated with an increased likelihood of LBW.  The results further 

indicate additional research is necessary.  Furthermore, counterintuitive to some literature (Chao, 

2010), Blacks were not affected by emotional and social stressors.  Chao (2010) found that 

feeling unhappy was positively associated with an increased risk of LBW.  In addition to feeling 

unhappy about the pregnancy, this study explored several other emotional support variables such 

as the timing of the pregnancy for the mother and father, not wanting to have the baby with the 

partner, and the lack of support for the pregnancy from the father.  The previous variables were 

not significant predictors of LBW for Whites or Blacks.  However, it is still some speculation 

that the factors can influence birth outcomes and should be explored further in future research.       

After examining the results as a whole and comparing at-risk women and lower risk 

women, the results showed different predictors by socioeconomic class for the interracial and 

intra-racial analysis (Table 32).  
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Table 32: Significant predictors from the FFS and NSFG for All Races, Whites, and Blacks 

 

 

 

 

 

FFS (married) 

All Races Whites Blacks 

Black Race Maternal age NONE 

Maternal Age Smoking  

Smoking Pay for babyôs birth (govt)  

Pay for babyôs birth (govt) Housing (govt)  

Housing (govt)   

   

 

 

FFS (single) 

Black Race 

Work hours 

Smoking 

Drugs 

Pay for babyôs birth (govt) 

Smoking Smoking 

Drugs 

Pay for babyôs birth (govt) 

Religious affiliation 

 

 

NSFG 

   

Black race Work during pregnancy High School Ed or higher 

Work during pregnancy Pay for babyôs birth (govt) Maternal age 

Pay for babyôs birth (govt) 

Public Assistance (govt) 

Public assistance (govt) 

Prenatal care 

Pay for babyôs birth (govt) 

Prenatal care 

Religious affiliation 

  

 

After exploring the intra-racial differences (Blacks in the FFS compared to Blacks in the 

NSFG), Blacks were approximately 3 times more likely than Whites to have a LBW baby in the 

FFS and Blacks were approximately 2 times more likely than Whites to have a LBW baby in the 

NSFG.  The findings suggest that this measure of stress used in this study (SES) was critical in 

the explanation of why racial disparities exist in LBW.   It was observed that the predictors for 

Blacks in the FFS were related to money, health eroding behaviors, and spousal support.  The 

findings were not surprising.  At-risk Blacks have a lower SES, which impacts different facets of 

life.  The lower SES can limit full access to care, and can lead to higher usage of alcohol, drugs, 

and smoking which are methods used to cope with harsh realities of life.  In contrast, Blacks in 

the NSFG had only three predictors: high school education, older maternal age and paying for 

the babyôs birth with government resources (marginally significant).  The predictors were not 

directly related to money.  The results insinuate that at-risk Blacks have more stressors that 
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increase the risk of higher IMRs compared to lower risk Blacks and they have more factors that 

are detrimental to pregnancy outcomes.   

Nevertheless, when marital status is considered, at-risk ñmarriedò Blacks had better 

outcomes than Blacks from the NSFG.  At-risk married Blacks did not have any predictors of 

LBW; however, lower risk Blacks had three predictors (in which one was a protective factor and 

one was slightly significant).  When comparing at-risk single Blacks to lower risk Blacks, the 

number and magnitude of the predictors differed.  At-risk single Blacks had four predictors of 

LBW compared to the three predictors for lower risk Blacks.  The results imply that education 

may compensate for being unmarried and vice versa, being married may serve as a buffer for 

education in future trends.  For unmarried at-risk Black women, education may be the key or 

social support offering stress reduction programs: For lower risk Black women, support for 

higher educational attainment or encouragement for bearing children at a slightly younger age 

may assist in reducing adverse pregnancy outcomes.  The underlining mechanism for improving 

pregnancy outcomes is support.  Because of the difference in predictors for married Blacks 

versus single Blacks in the at-risk population, it can be inferred that at-risk Black women need 

support.  It can come in the form of additional financial support or marital support.  The support 

can also come in the form of cessation programs.  The findings suggest and encourage marriage 

as well as education amongst Blacks to reduce or eliminate negative birth outcomes.   

After exploring the differences between Blacks and Whites across measures of SES status 

(FFS compared to the NSFG), disparities were observed.  At-risk (single) Black women had 

more predictors for adverse pregnancy outcomes compared to Whites.  White women in the 

general population had more predictors than Black women.  It can be extrapolated from the 

findings that Blacks who are at-risk have the most stressors.  Under this same presumption, one 
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might assume that lower risk Black women have the least stressors.  However, it must be taken 

into consideration the type of stressors for women in the general population.  For example, the 

magnitude of working during pregnancy for Whites and dependency on the government for 

assistance may be of greater stress impact than maternal age for lower risk Blacks.  The exposure 

to stressors will have to be analyzed using different models. 

Overall, there are specific stressors related to Whites and Blacks.  It was shown that at-

risk Black women have substantially more stressors and more prevalence of those stressors 

compared to White women that negatively influence pregnancy outcomes.  Lower risk Black 

women had less predictors than lower risk White women; however, the magnitude of the stressor 

differed.  Future research and interventions should encourage the reduction of stressors that 

increase the risk of poor pregnancy outcomes.  

Despite the racial disparities that exist between Blacks and Whites, the future trends are 

somewhat promising. The rate of decline for at-risk Blacks is -.48%.  Even though at-risk Blacks 

have slower rates of decline, especially compared to Blacks in the general population, this 

implies that the rates are expected to decrease over the next several years.  Our results suggest 

that the rates of decline can potentially be increased for at-risks Blacks if strategic methods were 

implemented such as:  (1) educational and prevention programs to deal with the health eroding 

behaviors, (2) higher financial compensation, and (3) full access to pre-maternal care, prenatal 

care, and post-delivery care.  Additionally, encouraging spousal support regardless of being at-

risk or lower risk will be beneficial for reducing IMRs for Blacks.  When it becomes the norm 

for baby fathersô to take responsibility for a womanôs pregnancy and continue to remain present 

in the childôs life, then the IMRs will improve. 
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There are certain measures that should be taken to continually reduce and eliminate racial 

disparities in IMRs.  Future studies should: (1) continue to examine the problem from a 

multidimensional approach, (2) explore additional stressors using the revised theoretical 

framework, and (3) identify ways that health professionals can assist in reducing the disparity.  

Future research should continue to explore why the IMR disparity will persist for the next 

decade.  From this study, a start to reducing and eliminating racial disparities in IMRs will 

consist of continually ensuring access to care for all women and providing more resources to at-

risk Black women.  

For Blacks in the general population, there is a need to focus more on ñsocialò 

demographic factors to reduce the IMRs.  To reduce the stressors for lower risk Blacks, 

prevention programs should aim at increasing educational attainment.  This could include, for 

example, more financial support in the form of scholarships and grants for lower risk women.  

Providing such resources can reduce the IMRs for lower risk Blacks.  In contrast, for at-risk 

Blacks, there is a need to focus more on SES factors to reduce IMRs.  Several predictive factors 

for at-risk Blacks were related to income and financial support, while others were related to 

health eroding behaviors.  Hence, prevention programs should aim at increasing employment 

opportunities.  This would rid most of the stressors that are plaguing at-risk Blacks and causing 

higher IMRs.  Employment opportunities would allow for more income and financial stability 

and this ultimately will reduce participation in health eroding behaviors.  If at-risk Black women 

were using more of their time to work, they would potentially have less time to drink, smoke, 

and use drugs.  Typically, employment establishments perform drug tests before allowing 

individuals to work.  This would force at-risk Black women to contemplate partaking in health 
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eroding behaviors.  The effect of employment opportunities for at-risk Blacks can positively 

impact IMRs for this population.          

Additionally, the lower risk Black IMRs can be reduced by providing support these 

women.  Even though our projections for IMRs suggest a consistent racial disparity until the year 

of 2020, if the stressors that were identified in this study are targeted, the racial gaps in the rates 

can potentially be reduced significantly.  This study made a conscious effort to pinpoint the 

problem.  Future research needs to implement strategies targeted at the problems identified in the 

study. 

As for the forward trajectory, this study has many implications for policy 

implementation.  The results illustrated that a large number of disparities are due to differences 

in SES and individual lifestyles.  There were significant findings with the government system 

and the association to LBW.  This suggests that the government system for Medicaid needs 

reforming.  There needs to be a continued focus on access to care.  Medicaid covers women 

while pregnant until 6 weeks postpartum (Cox, 2011).  The results from this study illustrate that 

individual behaviors prior to pregnancy and habits that persist after pregnancy are associated 

with LBW.  Therefore, there needs to be a focus on ways to target specific risk factors associated 

with LBW prior to pregnancy (e.g. smoking, alcohol, drugs, obesity, etc..).  Researchers and 

policy makers should assess and target the modifiable risk factors and create intervention 

programs to assist in the prevention of negative birth outcomes.  Suggestions for policies may be 

psychological or nutritional counseling.   

Additionally, a focus on access to and quality of care needs to be emphasized and made a 

priority.  There is a need to encourage physicians to practice in medically underserved areas.  

The results of this study illustrate that access to care is a necessity.  However, if there are no 
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doctors in medically underserved areas, access to care is limited.  Quality of care is also 

important.  Past research has shown that quality of care is decreased in medically underserved 

areas.  There is a need to increase cultural competency amongst providers and encourage health 

professionals to consider equality in care to all individuals.   

Finally, it is worth noting that increased research efforts are need as it relates to 

discrimination and racism as a measure of stress.  One of the major limitations of this study is the 

lack of measures and response rates for items related to discrimination and racism.  

Discriminatory experiences have been found to be associated to poor health outcomes in other 

studies (Araujo, 2012).  However, the association in this study was applicable to Latinos in the 

United States.  There is a need for future research to explore this association in Blacks as it 

relates to pregnancy outcomes.  There were two datasets analyzed in this study:  the FFS and the 

NSFG.  However, measures of discrimination and racism were unable to be fully analyzed due to 

the lack of information surrounding the measures and the low response rate.  There is a need to 

encourage survey participants to respond to such measures so an association can be established. 

Overall, our findings for most of our variables were consistent with other studies.  Family 

characteristics such as single parenthood and stressors related to finances or social impediments 

have been consistently shown to be associated to negative birth outcomes.  Additionally these 

variables have been more prevalent in Blacks compared to Whites (Alio , 2010).  For the 

variables that were new to the literature such as SES household level stressors related to support, 

relationship with boyfriend, and household finances, and the role of the government as a stressor, 

the findings provided many implications for future research and prevention strategies.   

Our analysis for at-risk and lower risk women confirms the racial and socioeconomic 

disparities between Blacks and Whites.  We analyzed a large number of stressors at the 
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individual, household and societal levels; but they did not fully explain the racial disparities in 

LBW in this study. Different stressors were for Blacks compared to Whites, but reducing the 

exposure to these risk factors can decrease the risk of LBW in at-risk women. 
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Appendix A: Definitions 

Disparity-  differences in the incidence, prevalence, and IMR that exist among specific population 

groups in the United States.  These population groups may be characterized by age, ethnicity, 

education, income, social class, and/or geographic location  (National Cancer Institute ,NCI, 

Cancer Control and Population Sciences 2008). 

Race- The Institute of Medicine (IOM) discusses the classification of different ethnicities and races 

in their book entitled, ñUnequal Treatment: Confronting Racial and Ethnic Disparities in Health 

Care.ò  According to the IOM, Latinos are not considered a race but instead are classified by the 

term ethnicity.  Blacks, Whites, Asians, and American Indian/ Alaska Native are classified by the 

term race.  Race will be used to refer to Blacks and Whites.  Black refers to originating from any 

black heritage or Africa.  White refers to originating from Europe, Middle East, or North America 

(IOM 2003).    

Infant Mortality  Rate (IMR)-the number of deaths of infants under 1year of age per 1000 live 

births (CDC 2007).  Infant mortality is composed of two parts:  neonatal deaths and postneonatal 

deaths.  Neonatal deaths are deaths under 28 days of age.  Postneonatal deaths are deaths between 

28 days and 1 year of age (CDC 2007). 

Low Birth Weight (LBW)- babies weighing less than 2,500 grams at birth.  The cut-off point for 

LBW is 5lbs and 8ounces.  This is not applicable to multiple births because there are different 

standards for determining this measure.  Those individuals with multiple births were coded as 

missing. 
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Appendix B: AIM 1  

 

B.1 Prenatal care access 

   

  

No  

prenatal 1 mo 2 mo 3 mo 4 mo 5 mo 6 mo 7 mo 8 mo 9 mo 

Maternal Race 

         

  

     White 24.4 6.6 5.8 5.0 4.9 6.0 4.8 5.4 5.1 8.4 

     African 

American 44.4 12.8 11.1 10.1 10.0 11.2 5.9 7.1 7.4 10.2 

Maternal Education  

(Whites: Married) 

               0-8 years 20.6 6.9 6.3 4.6 4.9 5.7 5.7 9.4 8.0 3.2 

     9-11 years 16.6 6.0 6.6 5.3 5.8 6.1 8.1 4.9 8.3 8.9 

     12 years 29.1 6.8 5.3 4.6 4.5 5.5 5.9 5.9 3.2 10.6 

     13-15 years 26.0 5.6 4.0 3.9 3.7 4.4 3.3 6.2 3.0 

      16+ years 16.6 4.6 3.0 3.1 3.0 3.4 4.5 3.2 1.7 

 Maternal Education 

(Whites: 

unmarried) 

               0-8 years 20.5 5.2 6.2 6.4 3.3 7.3 2.4 4.2 6.2 5.0 

     9-11 years 33.5 10.3 8.3 7.7 7.9 7.7 6.1 4.2 4.6 9.3 

     12 years 30.6 9.2 6.7 6.4 6.4 7.5 4.9 5.9 7.5 4.5 

     13-15 years 26.9 5.9 6.9 4.0 5.1 6.0 5.5 4.3 3.5 17.5 

     16+ years 23.6 5.3 5.1 3.5 4.6 6.6 1.8 5.6 

  Maternal Education  

(Blacks: married) 

               0-8 years 31.3 4.9 9.0 7.1 

 

8.5 

         9-11 years 44.4 17.2 11.4 13.1 7.4 22.7 4.2 18.4 11.6 

      12 years 48.3 15.1 12.8 9.2 9.2 15.2 6.0 5.6 5.9 

      13-15 years 55.2 11.5 10.4 9.8 5.4 5.9 8.3 2.5 11.8 

      16+ years 17.2 12.2 8.3 5.1 4.2 8.8 2.5 

  

9.3 

Maternal Education 

(Blacks: unmarried) 

               0-8 years 60.9 13.6 11.1 10.8 15.9 11.9 3.3 8.4 4.6 

      9-11 years 39.0 15.6 14.3 12.7 11.3 13.4 8.4 6.2 9.2 11.1 

     12 years 52.6 15.0 13.8 12.7 11.6 9.1 7.9 7.4 8.3 3.3 

     13-15 years 58.5 11.1 10.9 9.1 10.7 8.2 10.1 3.7 1.6 12.2 

     16+ years 36.5 11.4 9.4 11.1 14.5 8.1 2.7 4.3 5.9 14.9 

 

 

 



   
  

154 
 

 

B.2. Data of births and deaths.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Year Race Li ve_bi r t hs I nf ant _deat hs Neo_deat hs post neo_deat hs I MR NMR PNMR

1995 1 603139 8793 5798 2994 14. 6 9. 6 5. 0

1996 1 594781 8406 5562 2844 14. 1 9. 4 4. 8

1997 1 599913 8210 5536 2673 13. 7 9. 2 4. 5

1998 1 609902 8418 5708 2710 13. 8 9. 4 4. 4

1999 1 605970 8480 5793 2741 14. 0 9. 5 4. 5

2000 1 622621 8391 5684 2707 13. 5 9. 1 4. 3

2001 1 606183 8084 5396 2688 13. 3 8. 9 4. 4

2002 1 593743 8201 5533 2668 13. 8 9. 3 4. 5

2003 1 599860 8094 5530 2563 13. 5 9. 2 4. 3

2004 1 616076 8162 5505 2657 13. 3 8. 9 4. 3

2005 1 633152 8393 5649 2743 13. 3 8. 9 4. 3

2006 1 666494 8595 5778 2818 12. 9 8. 7 4. 2

2007 1 627191 8351 5484 2867 13. 3 8. 7 4. 6

1995 0 3098885 19529 12700 6829 6. 3 4. 1 2. 2

1996 0 3093057 18774 12260 6513 6. 1 4. 0 2. 1

1997 0 3072640 18578 12250 6328 6. 0 4. 0 2. 1

1998 0 3118727 18575 12338 6238 6. 0 4. 0 2. 0

1999 0 3132501 18136 12186 5950 5. 8 3. 9 1. 9

2000 0 3194049 18246 12179 6067 5. 7 3. 8 1. 9

2001 0 3177698 18087 12078 6009 5. 7 3. 8 1. 9

2002 0 3174807 18395 12352 6044 5. 8 3. 9 1. 9

2003 0 3225890 14458 12457 6000 5. 7 3. 9 1. 9

2004 0 3222929 18257 12178 6080 5. 7 3. 8 1. 9

2005 0 3229494 18500 12173 6328 5. 7 3. 8 2. 0

2006 0 3310331 18422 12292 6130 5. 6 3. 7 1. 9

2007 0 2310333 13005 8329 4676 5. 6 3. 6 2. 0

Tot al s  Bl acks 7979025 108578 72956 35673 13 9 4

Tot al s  Whi t es 40361341 230962 155772 79192 5. 8 3. 9 2. 0

Tot al s  ALL 48340366 339540 228728 114865 9 6 3
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Appendix C: Codebook of variables 

 

C.1. National Center for Health Statistics (NCHS) 

DOMAIN  QUESTION 

RESPONSE CATEGORIES 

  RECODE 

Black Race Race of Mother 

Recode 

1 White 1=Black 

2 Other races 0=White 

3 Black   

Education Education of 

Mother Recode 

 

 

 

 

 

 

 

1 0 - 8 years Same 

2 9 - 11 years   

3 12 years   

4 13 - 15 years 
  

5 16 years and over 
  

6 Not stated   

 

Married Marital Status 

of Mother 

1 Married Same 

2 Unmarried   

9 Unknown or not 

stated   

Month of 

prenatal care 

Detail Month of 

Pregnancy 

Prenatal Care 

0 No prenatal care 
Same 

1 1st month   

2 2nd month 
  

3 3rd month   

4 4th month   

5 5th month   

6 6th month   

7 7th month   

8 8th month   

9 9th month   

99 Unknown or not 

stated   

Infant 

Mortality 

Infant Age 

Recode 5 

1 Under 1 hour 
1=Neonatal 

2 1-23  hours 
0=Postneonatal 

3 1-6   days   

4 7-27 days (late 

neonatal) 
  

5 28 days and over 

(postneonatal) 
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Low 

Birthweight 

reduced 

(LBW) 

Birth Weight 

Recode 4 

(Imputed) 

1 1499 grams or less 

Same 

2 1500-2499 grams 
  

3 2500 grams or more 

  

4 Unknown or not 

stated 

  

 

C.2. Fragile Family Studies (FFS) 

DOMAIN QUESTION RESPONSE 

CATEGORIES 

RECODE 

LBW Constructed - Low 

Birth Weight? 

-9 Not in wave 1=Yes (LBW) 

-8 Out of range 0=No (no LBW) 

-7 N/A   

-6 Skip   

-5 Not asked   

-4 Multiple ans   

-3 Missing   

-2 Don't know   

-1 Refuse   

0 No   

1 Yes   

Black Race What is your race? -9 Not in wave 1=Black 

-8 Out of range 0=White 

-7 N/A   

-6 Skip   

-5 Not asked   

-4 Multiple ans   

-3 Missing   

-2 Don't know   

-1 Refuse   

1 White   

2 Blck   

3 Asian   

4 AmInd   

5 Other   

101 Hispanic   

Single parent Int chk: Is 

respondent 

married 

(OFFICIAL 

-9 Not in wave 1=Yes (single 

parenthood) 

-8 Out of range 0=No (married) 

-7 N/A   
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MARRIAGE 

VARIABLE)? 

-6 Skip   

-5 Not asked   

-4 Multiple ans   

-3 Missing   

-2 Don't know   

-1 Refuse   

1 Yes   

2 No   

Educated Mother baseline 

education (own 

report) 

-9 Not in wave 1=Yes (HS education 

or equivalent) 

-8 Out of range 0=No (less than HS) 

-7 N/A   

-6 Skip   

-5 Not asked   

-4 Multiple ans   

-3 Missing   

-2 Don't know   

-1 Refuse   

1 less hs   

2 hs or equiv   

3 some coll, tech   

4 coll or grad   

Hours worked per 

week >40 

When you last 

worked, how many 

hours per week did 

you work? 

-9 Not in wave 1=Yes (hours worked 

per week>40) 

-8 Out of range 0=No (hours worked 

per week <40) 

-7 N/A   

-6 Skip   

-5 Not asked   

-4 Multiple ans   

-3 Missing   

-2 Don't know   

-1 Refuse   

Maternal Age Constructed - 

Mother's age 

(years) 

-9 Not in wave Same 

-8 Out of range   

-7 N/A   

-6 Skip   

-5 Not asked   

-4 Multiple ans   

-3 Missing   

-2 Don't know   

-1 Refuse   
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Alcohol use During the preg, 

how often did you 

drink alcohol? 

-9 Not in wave 1=Yes (consumed 

alcohol) 

-8 Out of range 0=No (no use) 

-7 N/A   

-6 Skip   

-5 Not asked   

-4 Multiple ans   

-3 Missing   

-2 Don't know   

-1 Refuse   

1 E day   

2 Svl/wk   

3 Svl/mn   

4 <1X/mn   

5 Never   

Smoke During the preg, 

how many 

cigarettes did you 

smoke? 

-9 Not in wave 1=Yes (smoked) 

-8 Out of range 0=No (never smoked) 

-7 N/A   

-6 Skip   

-5 Not asked   

-4 Multiple ans   

-3 Missing   

-2 Don't know   

-1 Refuse   

1 2+pk/d   

2 1<pk<2   

3 <1pk/d   

4 None   

Use of Drugs During the preg, 

how often did you 

use drugs? 

-9 Not in wave 1=Yes (drugs) 

-8 Out of range 0=No (never used 

drugs) 

-7 N/A   

-6 Skip   

-5 Not asked   

-4 Multiple ans   

-3 Missing   

-2 Don't know   

-1 Refuse   

1 E day   

2 Svl/wk   

3 Svl/mn   

4 <1X/mn   

5 Never   
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Income In last yr did you 

have income from 

earnings? 

-9 Not in wave 1=Yes (income) 

-8 Out of range 0=No (no income) 

-7 N/A   

-6 Skip   

-5 Not asked   

-4 Multiple ans   

-3 Missing   

-2 Don't know   

-1 Refuse   

1 Yes   

2 No   

Pay for babyôs birth 

w/ govt. resources 

How are you 

paying for the 

baby's birth? 

-9 Not in wave 1=Yes (pay for birth 

with govt. resources) 

-8 Out of range 0=No (don't pay for 

birth with govt. 

resources) 

-7 N/A   

-6 Skip   

-5 Not asked   

-4 Multiple ans   

-3 Missing   

-2 Don't know   

-1 Refuse   

1 medicaid   

2 private ins   

3 Other   

101 other govt assist   

102 self-pay   

103 uninsured/charity   

104 comb. Medicaid & 

private 

  

Housing assistance 

from govt. 

Do you live in a 

public housing 

project? AND 

 

Is the 

fed/state/local 

government 

helping to pay for 

your rent? 

-9 Not in wave 1=Yes (housing asst. 

from government) 

-8 Out of range 0=No (no housing asst. 

from governement) 

-7 N/A   

-6 Skip *scaled variable-see 

methods)* 

-5 Not asked   

-4 Multiple ans   

-3 Missing   
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-2 Don't know   

-1 Refuse   

1 Yes   

2 No   

Income from public 

assistance 

In last yr did you 

have income from 

public 

assistance/welfare/

food stamps? 

-9 Not in wave 1=Yes (income asst. 

from government) 

-8 Out of range 0=No (no income asst. 

from governement) 

-7 N/A   

-6 Skip   

-5 Not asked   

-4 Multiple ans   

-3 Missing   

-2 Don't know   

-1 Refuse   

1 Yes   

2 No   

Current relationship 

unstable 

Which statement 

best describes your 

current 

relationship with 

Baby's Father? 

-9 Not in wave 1=Yes (current 

relationship unstable) 

-8 Out of range 0=No (no current 

relationship steady) 

-7 N/A   

-6 Skip   

-5 Not asked   

-4 Multiple ans   

-3 Missing   

-2 Don't know   

-1 Refuse   

1 Steady   

2 on-off   

3 Friend   

4 Hardly   

5 Never   

Prenatal care Did you visit a 

doctor/other health 

care professional 

to check on the 

pregnancy? 

-9 Not in wave 1=Yes (prenatal care) 

-8 Out of range 0=No (no prenatal 

care) 

-7 N/A   

-6 Skip   

-5 Not asked   

-4 Multiple ans   

-3 Missing   

-2 Don't know   

-1 Refuse   
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1 Yes   

2 No   

Receive care in 1
st
 

trimester 

In which month of 

pregnancy did you 

1st see 

doctor/other health 

care provider? 

-9 Not in wave 1=Yes (prenatal care in 

1st trimester) 

-8 Out of range 0=No (no prenatal care 

in 1st trimester) 

-7 N/A   

-6 Skip   

-5 Not asked   

-4 Multiple ans   

-3 Missing   

-2 Don't know   

-1 Refuse   

Streets not safe How safe are the 

streets around your 

home at night? 

-9 Not in wave 1=Yes (streets not 

safe) 

-8 Out of range 0=No (no streets are 

safe) 

-7 N/A   

-6 Skip   

-5 Not asked   

-4 Multiple ans   

-3 Missing   

-2 Don't know   

-1 Refuse   

1 V Safe   

2 Safe   

3 Unsafe   

4 V unsf   

Religion attendance About how often 

do you attend 

religious services? 

-9 Not in wave 1=Yes (attend church) 

-8 Out of range 0=No (no never attend 

church) 

-7 N/A   

-6 Skip   

-5 Not asked   

-4 Multiple ans   

-3 Missing   

-2 Don't know   

-1 Refuse   

1 1X/wk+   

2 Svl/mn   

3 Svl/yr   

4 Hardly   

5 Never   

Religious affiliation What is your 

religious 

-9 Not in wave 1=Yes (have religious 

affiliation) 
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preference? -8 Out of range 0=No (no religious 

affiliation) 

-7 N/A   

-6 Skip   

-5 Not asked   

-4 Multiple ans   

-3 Missing   

-2 Don't know   

-1 Refuse   

1 None   

2 Prot   

3 Cath   

4 Jewish   

5 Muslim   

6 Christ   

7 Baptst   

8 CChrst   

9 Episco   

10 JhWit   

11 Luthn   

12 Mthdt   

13 Presb   

14 Other   

101 Pentacostal   

102 Conservative other   

103 Liberal other   

104 Conservative Protestant   

BF is not fair or 

affectionate 

How often BF was 

fair and willing to 

compromise? OR 

expressed 

affection? 

-9 Not in wave 1=Yes (boyfriend is 

not fair or affectionate) 

-8 Out of range 0=No (no boyfriend is 

fair or affectionate) 

-7 N/A   

-6 Skip *scaled variable-see 

methods)* 

-5 Not asked   

-4 Multiple ans   

-3 Missing   

-2 Don't know   

-1 Refuse   

1 Often   

2 Sometimes   

3 Never   

Relationship ended 

(stress reasons) 

Why did rom rel 

end with (BF), 

Financial 

Reasons(Don't 

have 

work,money), 

distance, income, 

-9 Not in wave 1=Yes (romantic 

relationship ended-

stress) 

-8 Out of range 0=No (romantic 

relationship did not 

end-stress) 

-7 N/A   
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relationship 

reasons, drugs, 

violence, abuse? 

-6 Skip *scaled variable-see 

methods)* 

-5 Not asked   

-4 Multiple ans   

-3 Missing   

-2 Don't know   

-1 Refuse   

1 Yes   

2 No   

 

C.3. National Survey of Family Growth (NSFG) 

DOMAIN  QUESTION 

RESPONSE CATEGORIES 

  RECODE 

LBW Low 

birthweight - 

1st baby from 

this preg 

1 YES, LOW BIRTH WEIGHT 
1=Yes (LBW) 

2 NO, NOT LOW BIRTH 

WEIGHT 
0=No (No LBW) 

Black race Race 1 BLACK 1=Black 

2 WHITE 0=White 

3 OTHER   

Single 

parenthood 

Formal marital 

status 

1 MARRIED 1=yes (single parenthood) 

2 WIDOWED 0=no (married) 

3 DIVORCED   

4 SEPARATED   

5 NEVER MARRIED 

  

HS Education 

or higher 

Education 

(completed 

years of 

schooling) 

9 9TH GRADE OR LESS 

1=Yes (HS education or higher) 

10 10TH GRADE 0=no (less than HS) 

11 11TH GRADE   

12 12TH GRADE   

13 1 YEAR OF 

COLLEGE/GRAD SCHOOL   

14 2 YEARS OF 

COLLEGE/GRAD SCHOOL   

15 3 YEARS OF 

COLLEGE/GRAD SCHOOL   

16 4 YEARS OF 

COLLEGE/GRAD SCHOOL   

17 5 YEARS OF 

COLLEGE/GRAD SCHOOL   

18 6 YEARS OF 

COLLEGE/GRAD SCHOOL   

19 7+ YEARS OF 

COLLEGE/GRAD SCHOOL   

Work during 

pregnancy 

BF-1 R worked 

at all during 

1 Yes 1=Yes (work during preg) 

5 No 0=No (no work during preg) 
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this pregnancy 6 R volunteers she worked 

during pregnancy, but quit job 

before delivery 
  

8 Refused   

9 Don't know   

Unemployed Labor force 

status 

1 WORKING FULL-TIME 1=Yes (unemployed) 

2 WORKING PART-TIME 0=No (employed) 

3 WORKING-TEMP ILL/ETC 
  

4 WORKING-MATERNITY 

OR FAMILY LEAVE   

5 NOT WORKING BUT 

LOOKING FOR WORK 
  

6 SCHOOL   

7 KEEPING HOUSE   

8 CARING FOR FAMILY 
  

9 OTHER   

Maternal age Age at 

interview 

998 Refused Same 

999 Don't know   

Health 

insurance 

through govt. 

Current health 

insurance 

coverage 

1 Currently covered by private 

health insurance or Medi-Gap 

1=Yes (health insur. Govt.) 

2 Currently covered by 

Medicaid, CHIP, or a state-

sponsored health plan 
0=No (no govt. assistance) 

3 Currently covered by 

Medicare, military health care, 

or other government health 

care   

4 Currently covered only by a 

single-service plan, only by 

the Indian Health Service, or 

currently not covered by 

health  
  

Pay for babyôs 

birth w/govt. 

resources 

Payment for 

delivery 

1 OWN INCOME ONLY 
1=Yes (pay for bith with govt.) 

2 INSURANCE ONLY 0=No (no govt. assistance) 

3 OWN INCOME & 

INSURANCE ONLY   

4 MEDICAID/GOVT 

ASSISTANCE MENTIONED 

AT ALL  
  

5 ALL OTHER 

COMBINATIONS OF 

PAYMENT METHODS 
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Public 

assistance from 

govt.  

Whether R 

received public 

assistance in 

prior calendar 

year 

1 YES (RECEIVED PUBLIC 

ASSISTANCE IN 

[INTERVIEW YEAR -1]) 
1=Yes (govt. assistance) 

2 NO (DID NOT RECEIVE 

PUBLIC ASSISTANCE IN 

[INTERVIEW YEAR -1]) 
0=No (no govt. assistance) 

Prenatal care BE-6 Any 

prenatal care 

for this 

pregnancy 

1 Yes 1=Yes (prenatal care) 

5 No 0=No (no prenatal care) 

8 Refused   

9 Don't know   

Religious 

affiliation 

Current 

religion 

affiliation 

1 NO RELIGION 1= Yes (religious affiliation) 

2 CATHOLIC 0=no (no religious affiliation) 

3 PROTESTANT 
  

4 OTHER RELIGIONS 
  

Bad timing for 

pregnancy-too 

soon 

EG-10 Become 

preg too soon, 

right time, or 

later than you 

wanted? 

1 Sooner 1=Yes (bad timing for pregnancy) 

2 Right time 0=No (good timing) 

3 Later   

4 Didn't care   

8 Refused   

9 Don't know   

Did not want 

baby with 

partner 

EG-12a Right 

before preg, 

want to have 

baby with that 

partner? 

1 Definitely yes 1=Yes (did not want with partner) 

2 Probably yes 0=No (did want with partner) 

3 Probably no   

4 Definitely no   

8 Refused   

9 Don't know 
  

Did not think 

would have 

baby with 

partner 

EG-12b Right 

bef. preg, think 

might ever 

want to have 

baby w/that 

partner? 

1 Definitely yes 1=Yes (did not think with partner) 

2 Probably yes 0= No (did think with partner) 

3 Probably no   

4 Definitely no   

8 Refused   

9 Don't know   

Unhappy about 

pregnancy 

EG-13 How 

happy to be 

preg. scale (1-

10) 

1 VERY UNHAPPY 1=Yes (unhappy about preg.) 

2 2 0=No (happy about preg.) 

3 3   

4 4   

5 5   

6 6   

7 7   

8 8   

9 9   

10 VERY HAPPY   

98 REFUSED   

99 DON'T KNOW   

Father does not 

support 

EG-16 Right 

bef preg, did 

1 Yes 1=Yes (no father support) 

5 No 0=No (father support) 
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pregnancy the father want 

R to have baby 

at any time in 

future? 

6 Not sure, Don't know   

8 Refused   

9 Don't know 
  

Bad timing for 

pregnancy for 

father 

EG-17 R 

became preg 

sooner, right 

time, or later 

than father of 

preg wanted 

1 Sooner 1=Yes (bad timing for father) 

2 Right time 0=No (good timing for father) 

3 Later   

4 Didn't care   

8 Refused   

9 Don't know   
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5.1. Appendix D: Detailed Descriptive Statistics for FFS and NSFG 

Table D.1: Detailed Characteristics of the participants in study, FFS, 1998-2000 

  

N (All  

women) 

All 

women  
N (LBW) LBW  p-value 

SES Individual level stress 
 

    Race 3,869 

 

425 

  Black 2,389 61.8% 314 73.9% <.001 

White 1,480 38.3% 111 26.1% 

 Marital Status 3,845 

 

425 

  Single 2,925 76.1% 370 87.1% <.001 

Married 920 23.9% 55 12.9% 

 Education Level 3,866 

 

424 

  Less than HS 1,216 31.5% 156 36.8% .012 

More than HS 2,650 68.6% 268 63.2% 

 Work overtime during pregnancy (ref=no) 3,869 

 

425 

  Yes 345 89.2% 47 11.1% .114 

No 3,524 91.1% 378 88.9% 

 Health eroding behaviors 
 

    Alcohol 3,860 

 

424 

  Yes 453 11.7% 77 18.2% <.001 

No 3,407 88.3% 347 81.8% 

 Smoke 3,862 

 

424 

  Yes 849 22.0% 166 39.2% <.001 

No 3,013 78.0% 258 60.8% 

 Drugs 3,862 

 

424 

  Yes 248 6.4% 66 15.6% <.001 

No 3,614 93.6% 358 84.4% 

 SES Household level stress 
 

    Income 3,842 

 

424 

  Yes 2,700 70.3% 279 65.8% .031 

No 14,142 29.7% 145 34.2% 

 Pay for baby's birth w/ govt. resources (ref=none) 3,810 

 

415 

  Yes 2,386 62.6% 316 76.1% <.001 

No 1,424 37.4% 99 23.9% 

 Housing assistance from govt. 3,865 

 

425 

  Yes 714 18.5% 104 24.5% <.001 

No 3,151 81.5% 321 75.5% 

 Income from public assistance 3,841 

 

424 

  Yes 1,460 38.0% 181 42.7% .038 

No 2,381 62.0% 243 57.3% 
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Access to quality care 
 

    Prenatal Care in 1st trimester 3,749 

 

390 

  Yes 3,060 81.6% 296 75.9% .002 

No 689 18.4% 94 24.1% 

 Prenatal Care 3,841 

 

422 

  Yes 3,754 97.7% 398 94.3% <.001 

No 87 2.3% 24 5.7% 

 Neighborhood Characteristics 
 

    Streets not safe 3,854 

 

424 

  Yes 650 16.9% 85 20.0% .069 

No 3204 83.1% 339 80.0%  
Culture 

 
    Religious Attendance 3,858 

 

423 

  Yes 2,258 58.5% 219 51.8% .003 

No 1,600 41.5% 204 48.2% 

 Religious Affiliation 3,838 

 

422 

  Yes 3,376 88.0% 369 87.4% .770 

No 462 12.0% 53 12.6% 

 Emotional and Social Support 
 

    BF is not fair or affectionate 3,869 

 

425 

  Yes-BF is fair or affectionate 3,369 87.1% 362 85.2% .223 

No-BF is not fair or affectionate 500 12.9% 63 14.8% 

 Relationship ended (stress reasons) 3,869 

 

425 

  Yes 440 11.4% 56 13.2% .240 

No 3,429 88.6% 369 86.8%   

 

Table D.2.: Characteristics of the participants in study, FFS, 1998-2000 

 
All Women 

 (n=3,869) 

Women who had 

LBW babies  

(n=425) 

 

P-value 

Race      

White 38.3% 26.1%  

Black 61.7% 73.9% <.001 

Marital Status    

Yes 23.9% 12.9%  

No 76.1% 87.1% <.001 

Education    

Less than HS 31.5% 36.8%  

HS or equivalent 32.1% 35.6%  

Some College 25.1% 21.0% .012 

Grad/College 11.3% 6.6%  

Mean AgeÑsd 25.27Ñ6.04 25.40Ñ6.63  
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Table D.3.: Detailed Characteristics of the participants in study, NSFG, 2006-2010 

  

N (All  

women) 

All 

women  
N (LBW) LBW  p-value 

SES Individual level stress 
 

    Race 18,021 

 

1,158 

  Black 5,616 31.2% 528 45.6% <.001 

White 12,405 68.8% 630 54.4% 

 Marital Status 20,492 

 

1,318 

  Single 11,183 54.6% 809 61.4% <.001 

Married 9,309 45.4% 509 38.6% 

 Education Level 20,492 

 

1,318 

  Less than HS 5,903 28.8% 447 33.9% .002 

More than HS 14,589 71.2% 871 66.1% 

 work during pregnancy (ref=no work) 4,970 

 

478 

  Yes 3,088 62.1% 287 60.0% .323 

No 1,882 37.9% 191 40.0% 

 Employed 20,492 

 

1,318 

  Yes 8,040 39.2% 583 44.2% .001 

No 12,452 60.8% 735 55.8% 

  

SES Household level stress  

    Health insurance through govt. (ref=no govt. asst) 20,492 

 

1,318 

  Yes 6,375 31.1% 502 38.1% <.001 

No 14,117 68.9% 816 61.9% 

 Pay for baby's birth w/ govt. resources (ref=none) 4,985 

 

480 

  Yes 2,698 54.1% 301 62.7% <.001 

No 2,287 45.9% 179 37.3% 

 Public assistance from govt. (ref=no public asst) 20,492 

 

1,318 

  Yes 10,486 51.2% 783 59.4% <.001 

No 10,006 48.8% 535 40.6% 

  

Access to quality care  

    Prenatal Care 6,358 

 

481 

  Yes 5,686 89.4% 467 97.1% .028 

No 672 10.6% 14 2.9% 

  

Culture  

    Religious Affiliation 20,492 

 

1,318 

  Yes 16,982 82.9% 1,124 85.3% .182 

No 3,510 17.1% 194 14.7% 

  

Emotional and Social Support  

    Bad timing for pregnancy-too soon (ref=good timing) 16,436 

 

1,025 

  Yes 6,402 39.0% 358 34.9% .317 
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No 10,034 61.1% 667 65.1% 

 Did not want baby with partner (ref=did) 9,890 

 

668 

  Yes 594 60.1% 46 6.9% .243 

No 9,296 94.0% 622 93.1% 

 Did not think would have baby with partner (ref=did) 10,528 

 

639 

  Yes 4,850 46.1% 311 48.7% .001 

No 5,678 53.9% 328 51.3% 

 Unhappy about pregnancy (ref=happy) 4,628 

 

282 

  Yes 1,181 25.5% 68 24.1% .010 

No 3,447 74.5% 214 75.9% 

 Father does not support pregnancy (ref=support) 19,197 

 

1,221 

  Yes 4,384 22.8% 280 22.9% .001 

No 14,813 77.2% 941 77.1% 

 Bad timing for pregnancy for father (ref=good timing) 14,767 

 

937 

  Yes 3,852 26.1% 228 24.3% .444 

No 10,915 73.9% 709 75.7%   

 

Table D.4.: Characteristics of the participants in study, NSFG, 2006-2010 

 
All  

 (n=20,492) 

Low Birth Weight 

(n=1,318) 

 

p-value 

Race    

White 68.8% 54.4%  

Black 31.2% 45.6% <.001 

Marital Status    

Yes 45.4% 38.6%  

No 54.6% 61.4% <.001 

Education    

Less than HS 28.8% 33.9%  

HS or equivalent 28.2% 30.2%  

Some College 26.6% 24.5%  

Grad/College 16.4% 11.4% .002 

Mean ageÑsd 33.09Ñ6.75 32.65Ñ6.60  

 


