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ABSTRACT 

This dissertation compares health outcomes in prevalence and likelihood of 

sexually transmitted infections (STIs) present or treated during pregnancy among 

Mexican-origin, Non-Hispanic White and Black birth-giving populations. Comparative 

analyses are done for years 2009-2012 using birth certificate records from the National 

Center for Health Statistics (NCHS). The study employs the use of t-test (mean) 

comparisons to determine significant differences in prevalence of STIs present or treated 

during pregnancy between race and ethnic groups. To determine the likelihood of 

presence or treatment of STI during pregnancy, a logistic regression model is employed. 

Descriptive results from the analyses show as anticipated that Mexican-origin women 

have the lowest levels of socioeconomic status (SES), as measured by education 

attainment. Given the inverse correlation of SES and STIs, it is expected that Mexican-

origin women would have higher prevalence and likelihood of presence or treatment of 

STIs. Results of the study show that prevalence of STIs is indeed significantly higher for 

Mexican-origin and Black women than their White birth-giving counterparts.  However, 

predictive logistic regression models estimate that the likelihood of presence or 

treatment of an STI is unexpectedly higher for Whites and Blacks when compared to 

their Mexican–origin counterparts.  These unanticipated results are not unique and 

parallel other health advantages found among Latinas as have been detailed within the 

Latina paradox. Results of this dissertation show support for future research that have 

implications to extend the breadth of the Latina paradox to include STIs. This is the case 
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at least in regards to birth-giving women in the US.  Additional significant findings show 

that, in relation to prenatal care, women deferring their first prenatal visit during the last 

trimester of their pregnancy had the highest odds of having an STI present or treated 

during pregnancy. Findings for this dissertation provide policy implications for 

preconception and interconception maternal health. In addition, findings provide support 

for the continual promotion of STI screenings at first prenatal visit and implementation 

of preventive practice/medicine targeting underserved populations such as those women 

deferring their first prenatal visit at the third trimester. 
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CHAPTER I 

INTRODUCTION 

The positive association between socioeconomic status (SES) and health is one 

that has long been established. Examples of SES and health include advantageous health 

outcomes among those with higher levels of SES enjoy lower rates of morbidities, 

comorbidities, and lower mortality rates. With regard to racial and ethnic comparisons, 

Whites have long been the comparative group that has had favorable outcomes of SES 

and health. Included in the umbrella of health outcomes, sexual health of Whites has 

been found to be similarly favorable, as measured by lower rates of sexually transmitted 

infections (STIs), when compared to other race and ethnic groups such as Blacks and 

Latinas/os. 

Literature on STI contraction and transmission finds that “STIs tend to 

concentrate in certain populations including urban, poor, and minority populations, with 

highest rates among sexually active adolescent females followed by adolescent and 

young adult men” (Aral and Holmes 2008:53). The literature also posits that individuals 

with low levels of SES, living in inner city disadvantaged neighborhoods are more likely 

to have higher rates of STIs when compared to individuals living in more advantaged 

neighborhoods, with reported cases of STIs likely coming from minorities, especially 

second and subsequent non-European immigrant generations (Aral 2001). 

Furthermore, the link between STIs and health outcome has long been 

established (Khare 2005). Indeed, if an STI is untreated, the STI can have adverse short-
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term and long-term health outcomes such as infertility and cancer among men and 

women (Aral and Guinan 1984). For women, untreated STIs can lead to complications in 

pregnancy, infertility (Aral and Guinan 1984; Althaus 1991; Aral 2001; Chow et al. 

2009), and health outcomes affecting fetus and birth health, for example LBW and PTB 

(Khare 2005; Althaus 1991). Thus, the abovementioned health outcomes demonstrate 

the importance of further research in this area as it relates not only to sexual health but 

overall health morbidity and mortality outcomes. 

While difference in prevalence and rates of STIs across race and ethnic 

subpopulations has been well documented, with those most affected being from minority 

populations and having lower SES, which is a major predictor for STI contraction and 

transmission, when compared to the majority group (i.e., Whites). However, maternal 

differences in prevalence of STIs across race and ethnic subpopulations is an area with 

limited research and more so when focusing within specific ethnic groups (e.g., 

Latinas/os). My dissertation fills a gap in this area by focusing on three comparative 

groups, Mexican-origin, White, and Black women of birth-giving status. I compare 

prevalence and likelihood of having an STI present or treated during pregnancy.  

Given the abovementioned association to STIs, and knowing that Latinas, 

especially those of Mexican origin, have among the lowest levels of SES as noted in 

education attainment and earned wages (Gonzalez-Barrera and Lopez 2013) indeed 

places this subgroup at a social disadvantage. Thus, it may be expected that this 

subpopulation would have high prevalence of STIs comparable or worse to Blacks and 

likely to be higher than those of the more advantaged Whites. If, unexpectedly, there is a 
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lower prevalence and/or likelihood of STIs during pregnancy among Latinas, 

specifically Mexican-origin Latinas, given their social location of having low levels of 

SES, such results would warrant further investigation. However, such findings of 

unanticipated health outcomes despite low levels of SES would not be unique. Latinas 

have previously been found to enjoy unanticipated health outcomes which date back four 

decades. Unanticipated STI health outcomes, however, among Latinas have not been 

previously noted. 

 Indeed, in 1974 Teller and Clyburn, using vital statistic tabulations from the mid-

1960s, found an unanticipated result that showed that infant mortality rate of the 

Spanish-speaking population (assumed as Spanish-speaking population determined by 

last name) in Texas was only slightly higher when compared to non-Hispanic Whites. 

The surprising finding was unanticipated given the positive correlation found between 

socioeconomic status (SES) and birth outcomes as seen among non-Hispanic Whites; 

whereas persons of Mexican origin had relatively lower incomes and lower SES when 

compared to non-Hispanic Whites. Yet both groups experienced paradoxically low 

infant mortality rates. A decade later, Markides and Coreil (1986) found similar 

unanticipated findings of low infant mortality among Latinos in the southwestern part of 

the US.  This unanticipated finding was then termed the epidemiological paradox by 

Markides and Coreil (1986).  Since then, the epidemiological paradox has been referred 

to as the Hispanic paradox, Latino/a paradox, and the Mexican paradox (Saenz and 

Morales 2012). Given the focus of my dissertation is on women of Latina origin, 

hereafter paradox in the context of this dissertation will be referred to as the Latina 
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paradox and used interchangeably with literature on the epidemiological, Latina/o, and 

Mexican paradox. In the review of literature and data results, Latina(s) will refer to 

literature and results on female Latinas; Latino(s) will refer to literature with regard to 

male and female literature and results unless noted otherwise. 

Since Teller and Clyburn, research in the area of the Latina/o paradox have 

incorporated potential differences in health risk behaviors which may be linked to health 

outcomes across race and ethnicity. Examples of these studies include findings with 

health factors pertaining to diet, alcohol consumption, tobacco use (Padilla, Hamilton 

and Hummer 2009; Fuller et al. 2009; Ceballos 2003), mental health (Eschbach et al. 

2004), illicit drug use (Lara et al. 2005), and needle sharing (Delgado et al. 2008). All 

these health factors are believed to be negatively affected by low levels of SES, which 

are more prevalent among minority populations. One factor that has not been included is 

that of sexually transmitted infections (STIs) or sexually transmitted diseases (STDs).  

Hereafter, STIs is used interchangeably with STDs. Findings from literature and data 

regarding STDs are one and the same with that of STIs. 

My dissertation looks at a proxy of health as measured by STI diagnosis and 

seeks to find if, unexpectedly, there is a lower prevalence and/or likelihood of STIs 

during pregnancy among Latinas, specifically Mexican origin Latinas, given their social 

location of having low levels of SES. Prior to such an investigation it is important to 

know something about the prevalence of STIs by the three commonly considered when 

investigating the paradox. These are White females, Black females, and Latinas. 

Hereafter, the three comparative groups used in this dissertation are women of Mexican 



 

5 

 

origin, non-Hispanic White and non-Hispanic Black women unless otherwise noted. 

These groups will be referred to as Mexican, White, and Black as the comparative 

groups.  First let’s consider the most prevalent STIs in the US. 

 

STIs: National Rates and Race/Ethnic Preliminary Comparisons 

Three of the most prevalent STIs in the US are gonorrhea, chlamydia, and 

syphilis (CDC 2011).  The Center for Disease Control and Prevention (CDC) is tasked 

with collecting and reporting rates of all STIs.  Trends of the three most prevalent STIs 

aforementioned have at some point reached epidemic like proportions where public 

health officials have reacted to these outbreaks. For example, when rates of gonorrhea 

were at their peak, public officials implemented the national gonorrhea control program 

in the mid 1970’s. As a result, gonorrhea rates declined 74% during 1975-1997 (2010 

STD Surveillance pg. 17).  

In the late 1980’s, in response to public concern in preventing pelvic 

inflammatory disease (PID) and other related complications to chlamydia, health 

officials implemented public programs for screening and treatment of this STI.  

However, reported rates of chlamydia have been on the rise since the mid 1980’s and are 

likely to increase as the “expansion of screening activities [for this STI such as those 

taken during pregnancy], use of increasingly sensitive diagnostic tests, and [the] increase 

in case reporting from providers and laboratories.” (2010 STD Surveillance:7). 

In regards to syphilis, rates were at its highest in early to mid-1940s.  While these 

rates have indeed decreased and have remained low, there have been outbreaks of 
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reported cases in small number of geographic areas in the US, particularly in the South 

where nearly 50% of all national cases are reported from this area.  Indeed, rates for 

syphilis increased in the late 1980’s to early 1990’s (2010 STD Surveillance).  As a 

result of these findings, CDC developed the National Plan to Eliminate Syphilis 

announced in 1999 (revised 2006) in an effort to enhance surveillance, provide rapid 

outbreak response, and expand clinical and laboratory services (2010 STD Surveillance).   

Figure 1 below provides trend information for chlamydia, gonorrhea, and 

syphilis from 1940–2010 in the US.  Reported cases of gonorrhea were first collected in 

1985. While syphilis is now the least prevalent of the three STIs reported below, in 1943 

it peaked at 447 cases per 100,000 population. Gonorrhea is now the 2
nd

 most common 

STI; in 1975 it peaked at 464 cases per 100,000 population. Chlamydia, now the most 

prevalent at 426 per 100,000 in 2010, was the least common when cases were first 

reported in 1985. 

  



 

7 

 

Figure 1  Reported Cases of Sexually Transmitted Infections by State Health 

Departments Converted to Rates per 100,000 Population in the US, 1941 - 2010. 

 

Note: *Syphilis cases include primary, secondary, early latent, and late latent cases.  

Source: CDC 2011 Sexually Transmitted Diseases Surveillance.   
 

A closer look at the reported rates of STIs from CDC across the three subgroups 

of interest provides a clear picture of the subpopulation(s) more likely to be adversely 

impacted by this morbidity. CDC provides information on reported rates of STIs by race 

and ethnicity.  Preliminary data on reported rates of STIs from the CDC, Figure 2 below, 

show that overall females have higher reported rates of STIs when compared to males. In 

regards to female STI comparisons, Latinas indeed have high reported rates of STIs. 

Latina women (578.2) have 2.5 times higher reported rates of chlamydia (per 100,000 

population) when compare to Whites (232.7).  However, the Latina reported rates of 

chlamydia are not higher than Black women (1,563.0) who have 6.7 times more reported 
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rates of chlamydia when compared to White women (CDC 2011 STD Surveillance 

Report). Similar trends are found for reported rates of gonorrhea and syphilis.  Indeed, 

these preliminary data provide some support for expected STI outcomes across 

subgroups based on the literature.   

 

Figure 2  Rates of STIs in the US for Males and Females by Race and Ethnicity. 

 

Source: CDC 2011 Sexually Transmitted Disease Surveillance. 

 

However, while the preliminary results above do show that Latinas have high 

reported rates of STIs, it is important to note that Latina/os encompass a large diverse 
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population which includes Mexican, Puerto Rican, Central American, Cuban, and other 

Spanish speaking populations; the above mentioned data from CDC combines all Latino 

groups.  Literature on the Latina paradox has long established possible differences in 

health outcomes even within the Latina subpopulation.  For example, there have been 

notable differences in low birth weight and infant mortality rates between Mexican, 

Puerto Rican, and Cuban populations, with Puerto Ricans having the least favorable 

outcomes (Albrecht et al. 1996; Becerra et al. 1991). This dissertation focuses on Latinas 

of Mexican origin from the employed data. Reasons for doing this is that the Mexican 

Latina subpopulation is the largest Latina subgroup and is the most frequently used in 

comparison with Whites and Blacks when investigating the Latina paradox (Osypuk, 

Bates and Acevado-Garcia 2010; Padilla, Hamilton and Hummer 2009; Fuller et al. 

2009; Wingate and Alexander 2006; Guendelman et al. 1999).  The US proximity to 

Mexico and long history of migration of this group into the US make it an ideal group 

when studying the Latina paradox. Thus, to fall in suite with other studies, this 

dissertation will focus specifically on women of Mexican origin as the Latina 

comparative group.  

 

Problem Statement and Research Questions 

Persons of Mexican origin, in particular, continue to have low access to life 

opportunities, such as a college education and upwardly mobile occupations, creating 

living conditions that place them in disadvantaged circumstances. In addition, the lack of 

life opportunities are further exacerbated among immigrants of Mexican origin as they 
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lack access to basic resources, opportunities, and incorporation to the larger society, 

especially among undocumented immigrants (Flores-Yeffal 2012). Having these 

disadvantaged outcomes, Mexican women continue to enjoy unanticipated health 

outcomes. These unanticipated health outcomes have well been documented within the 

Latina paradox. My dissertation seeks to possibly expand on previous unanticipated 

health outcomes for Mexican women. 

Indeed, the breadth and understanding of the Latina paradox has benefited from 

incorporating factors such as diet, alcohol consumption, tobacco use, and illicit drug use 

which have yielding unexpected findings in health behavior and health outcomes that 

favor Latinos and Latinas in particular (Padilla, Hamilton and Hummer 2009; Fuller et 

al. 2009; Ceballos 2003; Delgado et al. 2008). While additional research is clearly 

needed to understand explanatory factors of the Latina paradox, it is just as important to 

determine the extent to which this phenomenon encompasses. One factor that has not 

been included or has limited research in the Latina paradox is that of sexually 

transmitted infections (STIs).   

The link between STIs and health outcomes has long been established to have 

short term and long term health risks and outcomes (Chow et al. 2009; Khare 2005; Aral 

2001; Aral and Guinan 1984). Furthermore, these health outcomes are in line with those 

of the Latina paradox which are morbidity, mortality, and birth outcomes, commonly 

studied within the paradox. What are unknown are the potential differences in 

prevalence of STIs among birth-giving women across race and ethnicity. Such 

differences may have long-term implications to potentially extend the breadth of the 
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Latina paradox to include STIs; thus, these differences, or lack of, merit a closer look. 

To date, we have yet to know if there exists an unanticipated outcome in the prevalence 

of STIs among Mexican origin, specifically birth-giving women, given that this 

subpopulation may have low levels of SES.  This dissertation seeks to answer two 

research questions: 

1. Are birth-giving women of Mexican origin, controlling for SES and other 

demographic variables, less likely to have an STI when compared to their 

White and Black counterparts? 

 

2.  If so, do such findings provide supporting evidence for future research to test 

hypotheses found in the Latina paradox?  

 

Such findings may be explained partially or totally by the Latina paradox which have 

potential long-term implications to expand the breadth of the Latina paradox to include 

STIs.   

Because STIs are reported to agencies such as the CDC from medical records 

once individuals are medically screened, diagnosed, and treated make it an ideal factor to 

measure potential health risk and health outcome.  A recent source of data with reported 

STIs is that of vital statistic data for years 2009-2012 birth certificate records from the 

National Center for Health Statistics (NCHS), a branch of the Center for Disease Control 

and Prevention (CDC). These data are used for this dissertation. The principle variable 

of interest that measures sexually transmitted infections (STIs) among pregnant women 

is collected from medical records and other sources and reported in birth certificates. 

The variable of STI is used as a proxy of health to compare prevalence of STIs by race 

and ethnicity and as a dependent variable to determine the likelihood of having an STI 



 

12 

 

during pregnancy across the comparative groups of interest, Mexican, White, and Black 

women. 

Prevalence of STIs will be compared between Mexican, White, and Black 

women using a series of t-test (mean) comparisons to determine significant differences 

in prevalence of STIs between race and ethnic groups. Additionally, a logistic regression 

model will be employed to determine the likelihood of pregnant women being diagnosed 

or having an STI controlling for demographic and SES variables. These analyses are 

done for years 2009-2012. The logistic regression model will determine the likelihood of 

having an STI present or treated during pregnancy for Mexican, Black, and White 

women; White women will serve as the reference group. If Mexican origin women, 

given their SES disadvantage, result in having lower prevalence of STIs and/or a lower 

likelihood of having an STI (measure as odds ratios) while pregnant, the proposed 

study's findings should be consistent and parallel findings of unanticipated health 

outcomes in the Latina paradox. Such unanticipated results, thus, may offer the 

beginnings to further explore if such differences can be explained by hypotheses found 

in the Latina paradox. Furthermore, long-term implications of this study offer the 

beginnings of a discussion and future investigations that may extend the breadth of the 

Latina paradox to include STIs.   

Findings from this study will fill gaps in the Latina paradox literature as the use 

of STIs as a proxy of health has not been considered or incorporated in the paradox. This 

study may also be replicated to include other immigrant groups, as the Latina paradox 

may apply to other foreign-born immigrant groups (El Reda et al. 2007). Finally, 
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because STIs are associated with maternal and neonatal health outcomes, there are 

potential policy implications to positively promote preconception and interconception 

STI screenings and advocacy for maternal health education, which can be extended to 

the overall population. 

My dissertation consists of six chapters. In the following chapter, I review 

literature on theories associated with STI contraction and transmission, sexual risk 

behaviors associated with STIs and social determinants of health as related to STIs. I 

also provide an overview of STIs and prevalence across the comparative race/ethnic 

groups and a brief overview of the Latina paradox.  From this literature I draw my 

hypotheses for my dissertation. Chapter three provides a description of the data to be 

used and methodology to test my hypotheses to answer the research questions. Chapter 

four discusses descriptive summary statistics of data used for this dissertation.  Chapter 

five provides results of the t-tests and logistic regression models which will provide 

answers to my research questions. I conclude my dissertation in chapter six with a 

discussion and summary of the findings, limitations of this dissertation, and potential 

future research.  
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CHAPTER II  

REVIEW OF THE LITERATURE 

 

Literature on the Latina paradox has observed that Latinas, despite having low 

levels of SES, experience an unanticipated health advantage of lower mortality rates 

when compared to their White and Black counterparts. This phenomenon is paradoxical 

given the link between lower SES and expected poorer health outcomes. In fact, when 

considering Latinas of Mexican origin, expected health outcomes should be more in line 

to those of Blacks who have similar levels of SES and fewer opportunities to upward 

mobility. Since the seminal study by Teller and Clyburn (1974), other studies have found 

similar paradoxical anomalies in expected health outcomes that have incorporated 

mortality across the age spectrum and co-morbidities in the Latina paradox. Yet, there is 

little to no research in the area of sexually transmitted infections (STIs) within the Latina 

paradox and more specifically a Hispanic female paradox as it relates to STIs. 

 In the first chapter I provide the rationale to consider STIs into the Latina 

paradox, mainly due to the short and long-term morbidity and mortality outcomes for 

individuals and the link between STIs and birth outcomes associated with STI 

contraction. Prior to reviewing the limited research on STIs within the Latina paradox, I 

first consider existing literature on STIs with regard to theories associated with health 

and risk factors of STI contraction and transmission, and social determinants of health as 

well. Indeed, this literature may shed light in understanding results of this study.  In this 

review of the literature I also discuss the link between SES and health outcomes, and 
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provide a demographic and SES portrait of Mexicans, Whites and Blacks, the 

comparative subpopulations of my dissertation. I also include a section on STIs 

considered for this dissertation and compare STI rates and prevalence by the three 

comparative groups. 

 

Theories of STI Contraction and Transmission  

 In the US, minorities have the highest rates of morbidities and mortality (Smaje 

2000); STI morbidity is no different.  In this section I review the risks of STI acquisition 

and discuss theories of STI transmission (sexual network, sexual concurrency, and 

sexual mixing) that explain the efficiency of STI contraction and transmission in society 

and how these theories relate to STIs by race and ethnicity.  

 

Sexual Networks 

 Prevalence of STI morbidity is disproportionately higher among minority 

populations and more so among Blacks followed by Latinos when compared to Whites. 

Indeed, STIs tend to be more prevalent in “certain populations including urban, poor, 

and minority populations, with highest rates among sexually active adolescent females 

followed by adolescent and young adult men” (Aral and Holmes 2008:53). In the effort 

to control spread of STIs in the form of epidemic and prevention, social epidemiologist 

and health departments have relied on the use of theories and their respective models to 

contain and treat individuals. One theory, sexual networks theory, relies on the 

overarching premise that transmission of an STI involves two individuals and the links 
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either may have to others. These links make up a sexual network. The efficiency of how 

an STI is spread is determined by the sexual network’s size and density (Morris, 

Goodreau, and Moody 2008; Admora and Schoenbach 2005).  

A sexual network consists of two areas, a “core” and “periphery,” and a 

connecting factor termed as a “bridge” (Laumann and Youm 1999). A core area is 

characterized as a highly STI concentrated geographical area. Persons living within the 

core area are posited to form closer social relationships than with persons living outside 

the core area (Hogben and Leichliter 2008). Thus, core areas are considered hotbeds for 

STI epidemics and may be target areas for STI prevention efforts. Geographical areas 

outside the core are termed periphery areas. Periphery areas are characterized as areas 

with low density or prevalence of STIs. Introduction of STIs into a periphery area are 

linked by a “bridge,” where a person(s) from one community (e.g., periphery) acquire an 

STI from members of another community (e.g., core) (Hogben and Leichliter 2008; Aral 

2002).  

Studies that have used sexual network theory to explain disparities in STI 

transmission across race have found that patterns of sexual networks differ between 

Black and White populations with the former fostering more rapid dissemination of 

STIs. Differences in sexual networks are due to higher frequency in sexual contact 

between members who have many partners and members with few partners, especially if 

those with many partners reside within a core (Hogben and Leichliter 2008; Adimora 

and Schoenbach 2005). Sexual networks of Blacks have also been found to be more 

racially segregated than other racial or ethnic groups.  As a result of racial and 
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residential segregation of Blacks, Blacks are more likely to choose other Blacks as sex 

partners (i.e., assortative sexual mixing; more on this to follow) (Hogben and Leichliter 

2008; Adimora and Schoenbach 2005).  Furthermore, spread of STIs among Black 

populations is thought to be facilitated by higher rates of sexual contact between core 

and periphery groups (Kraut-Becher et al. 2008; Aral 2002). Indeed, it is more likely for 

Blacks than their White counterparts to have a partner who is classified as a core 

transmitter (Hogben and Leichliter 2008). 

Latinos have been found to contribute disproportionately to bridging in regards to 

sexual networks and STIs (Aral and Holmes 2008). Latino migrant populations, 

including seasonal farm workers, have been found to serve as a special bridging and 

clustering population that acquires and transmits STIs. Indeed, migration has been found 

to be a determinant of STI spread, especially if soliciting unprotected sex with 

commercial sex workers (Aral and Holmes 2008; Hogben and Leichliter 2008). This 

may be more exacerbated with unaccompanied migrants living in poor urban 

communities, where seeking sex partners may results in acquiring and/or transmitting 

STIs. As a result, migrant populations then act as bridges to others in their own 

communities and/or at reunification with their partners (Hogben and Leichliter 2008; 

Beyrer, Baral and Zenilman 2008).  

 

Concurrency 

Concurrency, as it relates to sexual behavior, is the concurrent or overlapping of 

partner relationship.  That is, “a sexual partnership in which one or more of the 



 

18 

 

partnership members have other sexual partners while continuing sexual activity with the 

original partner” (Gorbach and Holmes 2008:130). Concurrency has been shown to play 

a fundamental role in the rapid spread of STIs (Gorbach and Holmes 2008; Hogden and 

Leichliter 2008; Adimora and Schoenbach 2005). Concurrency is posited as a building 

block to sexual networks, even in the context of a stable partnership (Adimora and 

Schoenbach 2005). 

What has been found in regards to concurrency and race and ethnicity is that 

concurrency is more common in Blacks when compared to Whites (Kraut-Becher et al. 

2005), and among populations with lower incomes/SES (Hogben and Leichliter 2008). 

The prevalence of concurrency is greater among Black women than White women 

(Adimora and Schoenbach 2005). A causal factor that contributes to concurrency is areas 

with low male to female sex ratio which in turn affects partner selection (Hogben and 

Leichliter 2008). High, frequent concurrency in societies has implications for spread and 

treatment of STIs. Additional causal factor for concurrency are discussed in the social 

determinants of STI health section. 

 

Sexual Mixing 

 Sexual mixing is partner mixing where members are characterized as assortative, 

like with like, and dissortative (mix) with regard to race and ethnicity. Given that sexual 

networks of Blacks are more racially segregated than those of other racial and ethnic 

groups, Blacks are believed to have the highest levels of assortative mixing (Adimora 

and Schoenbach 2005; Aral and Holmes 2008). Furthermore, among Whites who are 
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more sexually active, partner selection tends to be more race/ethnic exclusive. Latinos, 

who contribute disproportionately to bridging between the two races, are more likely to 

have dissortative mixing with other races when compared to Blacks and Whites (Aral 

and Holmes 2008). Table 1 below provides results from two studies capturing the 

percentage of sexual mixing between women and men by race and ethnicity. Results 

indeed show that Latinas are more dissortative in partner selection; however, sexual 

mixing is more prevalent between Latinas and Whites than Latinas and Blacks. The 

isolating factors between race groups, such as those that create and promote racially 

and/or residentially segregating communities, in particular poor, minority communities 

with high prevalence of STIs, assortative sexual mixing is thought to contribute to STI 

transmission (Kraut-Becher et al. 2008; Morris, Goodreau, and Moody 2008). Thus, 

sexual mixing theory may provide additional support when determining high prevalence 

of STIs among minorities, especially Blacks. 
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Table 1  Mixing by Race/Ethnicity: Results from the National Health and Social 

Life Survey (NHSLS) and the Add Health Study for Heterosexual Partnerships. 

Women                                         Men 

NHSLS White
a
 Black

a
 Latino 

White
a
 95.2 1.4 1.7 

Black
a
 5.4 89.7 2.3 

Latina 30.7 2.3 63.8 

Add Health Study    

White
a
 84.9 3.6 5.8 

Black
a
 8.4 80.2 6.0 

Latina 22.4 7.6 63.0 

Percentage of Table excludes percentage mixing for Asian/Pacific Islanders and Others. 
a
Non-Hispanic  

Source: Adapted from Morris, Goodreau, and Moody 2008, Table 7-1, pg. 114. 

Note: Cells represent percent of reported partnerships among women in the row group that are 

with men in the column group.  

 

 

Risk Behavior Associated with STIs 

Individual behaviors associated with STIs are early sexual debut, having greater 

number of sexual partners (Aral and Holmes 2008; Moreno, El-Bassel and Morrill 2007; 

Upchurch et al. 2004; Kraut-Becher et al. 2008; Doherty et al. 2005; O’donnell, 

O’donnell and Stueve 2001; Santelli et al. 1998), unsafe sexual and drug-injecting (Dean 

and Fenton 2010), unintended pregnancies (O’donnell, O’donnell and Stueve 2001), 

having concurrent partners (Santelli et al. 1998; Rosenbert et al. 1998), unemployment, 

low income, low education, living in residential segregation areas (Hogben and 
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Leichliter 2008; Aral 2001), living in areas where STIs are more prevalent in sexual 

networks (Rosenberg et al. 1998), areas with low male to female ratios, where a person 

lives (Kraut-Beche et al. 2008; Aral 2001), and being female (Buve, Gourbin and Laga 

2008). These factors are posited to increase the likelihood of being diagnosed with an 

STI. Being married, on the other hand, lowers the odds of acquiring an STI (Santelli et 

al. 1998; Hogben and Leichliter 2008).  

In an early section it was discussed that STIs are more prevalent among urban, 

poor, and minority populations (Aral and Holmes 2008). Indeed CDC reports confirm 

that highest rates of STIs are among minority sexually active adolescent females, 

followed by minority adolescent and young adult men (CDC Surveillance 2011). Thus, 

the adolescent population, especially females, is at an increased risk of STI contraction 

and transmission. Indeed, women are not only at higher risk of acquiring an STI, but are 

more frequently and severely affected by STIs than men; in part because of the higher 

biological susceptibility but also because of sexual roles, which tends to favor men. Men 

are more likely to control sexual relationships and control access to information about 

sexuality, education, and knowledge needed to prevent and adhere treatment of STIs 

(Buve, Gourbin and Laga 2008; Upchurch et al. 2004).   

Additional factors associated with age, especially among adolescents, contribute 

to the acquisition of STIs. In general, the adolescent population is posited to have higher 

rates of STIs because they are more likely to engage in risk-taking behavior such as 

having unprotected sex, have a higher likelihood of having multiple sexual partners and 

sexual relationships of short duration (this increases risk of belong to sexual networks 
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and concurrency), and an increase in likelihood of younger age of sexual debut 

(Upchurch et al. 2004; Aral and Holmes 2008). Blacks have been found to initiate sexual 

debut at younger ages when compared to Whites and Latinos (Kraut-Becher et al. 2008). 

However, social context factors contribute to sexual behaviors of adolescents. Indeed, 

literature on socio-ecological factors, debut of sexual activity and sexual risk behavior 

among youths finds that youths living in disadvantaged neighborhoods (less affluent 

neighborhoods) are more likely to have sex earlier, use contraceptives less often, and 

have more partners compared to their counterparts in more advantaged neighborhoods 

(Baumer and South 2001; Upchurch et al. 2004; Brewster 1994). Differences, however, 

in pro-sex attitudes between disadvantaged and advantaged neighborhoods have been 

found to be minimal (Browning and Burrington 2006).  Indeed, a study found that 

neighborhood normative climate (which is affected by the structural, systemic, economic 

and race/ethnic composition), is influential in the decision for sexual debut, engagement 

in casual sex, and number of sexual partners; neighborhood disadvantage is however, 

only significantly associated with sexual debut (Warner et al. 2011; Upchurch et al. 

2004). These findings provide a perspective of the pervasiveness of sexual activity 

among youths in the US regardless of where a person lives. However, because minorities 

tend to live in communities with disproportionately high prevalence of STIs (O’Donnell, 

O’Donnell and Stueve 2001; Aral 2001), simply by living in disadvantaged 

neighborhoods, minorities have a higher likelihood of unwanted health outcomes such as 

acquisition of an STI. Finally, Kraut-Becher et al. (2008) point out in their study that 

while behavioral data suggest that Whites should have higher diagnosed prevalence of 
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STIs based on reported higher sexual risk behavior, the opposite was observed. Blacks, 

while showing to have lower sexual risk behavior, had higher STI prevalence even when 

engaging in normative behavior. The study concluded that sexual partner selectivity may 

be more important than race/ethnicity and SES; these results have been concurred 

(Dariotis et al. 2011). 

When considering all the STI risk factors mentioned above, all have been found 

to be more negatively associated or prevalent in disadvantaged neighborhoods 

(especially racially segregated neighborhood) when compared to more advantaged 

neighborhoods. Thus, spread of STIs among vulnerable populations truly reveals a great 

divide in health disparities. The established social determinants of where a person lives 

play a significant role in health outcomes. The deleterious environmental background of 

physical deterioration of neighborhoods, the lack of access to health and treatment 

centers, and weak socio-economic infrastructures that lead to high rates of 

unemployment can indeed contribute to the breakdown and weaken the stability of 

relationships (Upchurch et al. 2004). While individual risk factors contribute to the 

spread and acquisition of STIs, an individual’s social context, where they live, has 

profound implications on their overall life opportunities and health outcomes, including 

sexual health outcomes. Let’s now consider the importance of the social determinants of 

health.  
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 Social Determinants of Health 

Social Context 

In the past, STI contraction and transmission had focused primarily on 

individuals’ behavior, and secondarily on their respective risk factors (Aral 2002). This 

approach has since been challenged (Morris, Goodreau and Moody 2008; Aral 2002). A 

more recent social epidemiological approach has since emerged that more properly 

places an individuals’ STI determinants and risks in a larger societal context that 

encompasses macroeconomic factors such as poverty, unemployment, income 

distribution; features of social relationship such as social cohesion, social exclusion, sex 

and race relationship, and socioecological factors such as neighborhood and 

environmental effects to explain difference in morbidity and mortality across 

race/ethnicity and class (Aral and Holmes 2008; Hogben and Leichliter 2008; Kraut-

Becher et al. 2008; Doherty et al. 2005; Aral 2002). 

An individual’s current state of overall health is influenced by determinant 

factors that pertain to individual and socioecological factors. These determinant factors 

encompass biological (e.g., age and sex), individual behavior (e.g., smoking, alcohol 

consumption), socio-environmental (e.g., discrimination), physical environment (e.g., 

living conditions, neighborhood), and access to health services (CDC Definitions: Social 

Determinants). These determinants of health are influenced by social determinants or 

social contexts, otherwise known as the social determinants of health, which are the 

underlying social, economic, cultural, and political forces that affect circumstances in 
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which people grow, live, work, socialize, and form relationships (Doherty et al. 2005; 

Aral and Holmes 2008: Adimora and Schoenbach 2005; Dean and Fenton 2010). These 

social determinants of health contribute to “the complex, integrated, and overlapping 

social structures and economic systems that are responsible for most health 

inequities…[and] are shaped by the distribution of money, power, and resources 

throughout local communities, nations, and the world” (CDC Definitions: Social 

Determinants of Health). Indeed, even within the same race/ethnic populations, the 

social factors and living conditions linked to social determinants of health play a 

significant role in the decrease or rising rates of morbidities and mortality (Link and 

Phelan 2000).  

The social determinants of health have been found to have an impact on 

“conditions for early childhood development; education, employment, and work; food 

security, health services, housing, income, and income distribution; social exclusion; the 

social safety net; job security; and the economic and social conditions…[on] 

communities, and jurisdictions as a whole,” all of which affect health disparities and 

morbidities, where the socially and economically vulnerable populations are negatively 

impacted (Telfair-Sharpe, McDavid-Harrison, and Dean 2010:12).  Included in these 

health disparities are incidence, prevalence, population distribution of STIs (Aral and 

Holmes 2008), and the sexual networks that contribute to STI spread (Doherty et al. 

2005). To more closely understand the effects of social determinants of health let’s 

consider differences in where a person may live, for example, advantaged (more 

affluent) versus disadvantaged (less affluent) neighborhoods.  
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Access to public services, economic infrastructure, employment, composition of 

education attainment in the community, and partner/mate selection are all socio-

ecological factors found in every community. All these factors have been found to be 

more advantageous among well-established neighborhoods (Wilson 1987; Shapiro 

2004). Indeed, disadvantaged neighborhoods are likely to have attributes and higher 

rates of morbidities, mortality, violence, poverty, substance abuse, racial segregation, 

teenage pregnancy, differences in norms of sexual behavior, and higher prevalence of 

STIs (Adimora and Schoenbach 2005). In addition, special populations that act as 

“bridges” of core members of sexual networks, with an increased likely to be in 

concurrent relationships are more likely to reside in disadvantaged neighborhoods, 

especially extremely destitute and racially segregated neighborhoods. These special 

populations include sex workers, homeless individuals, adolescents and adults that are in 

or have been in detention and/or correctional facilities, and migrant workers. The sexual 

relationships of these special populations in disadvantaged communities provide a 

multiplicative effect on the spread of STIs, thereby further increasing disparities in STIs 

among minorities and less affluent individuals (Aral and Holmes 2008).  

 

Socio-political Factors 

The socio-political factors that place vulnerable populations (i.e., special 

populations with STIs) in disadvantaged neighborhoods play a significant role in the 

spread of STIs and merit special attention as a social determinant of health. For example, 

higher rates of substance abuse in disadvantage areas contribute to higher rates of STIs. 
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Crack cocaine, which is more prevalent in disadvantaged neighborhoods, and has a 

highly addictive nature is a prime example. Increase consumption of highly addictive 

drugs has altered sexual networks by increasing sexual exploitation of women combined 

with high-risk behavior such as increase in the numbers of sex partners in exchange of 

sex for drugs; this alteration of sexual networks has been link to an increase in spread of 

HIV infection (Adimora and Schoenbach 2005). Second, homeless populations may be 

negatively affected by the lack of substance and mental health treatment facilities that 

are less likely to be found in disadvantaged areas. Indeed, Blacks and Latinos are more 

likely to have no access to treatment of substance abuse and mental health care due to 

lack of health care services and treatment centers where they reside (Kraut-Becher et al. 

2008).  

A third factor is the disproportionately representation of Blacks and Latinos in 

detention facilities when compared to Whites. In 2002, 10.4% of black men 25-29 years 

of age were in prison, compared to 2.4% of Latino men and 1.2% of White men in the 

same age group; furthermore, it was estimated that in 2000, as much as one-third of the 

entire Black men population between the ages of 20-29 had been in jail, prison, on 

probation, or on parole (Adimora and Shoenbach 2005). Yet, in 2000, the overall 

estimated population distribution for Blacks, Latinos, and Whites in the US was 12.3%, 

12.5%, and 75.1% respectively (US Census 2000). These data clearly shows a drastic 

over representation of Blacks in prisons (8.7 times greater for Blacks compared to 

Whites).  
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The political forces that adversely place minorities, especially Blacks, in 

detention centers is a noteworthy given the high exposure to and spread of STIs in 

detention and correctional facility centers. In 2011, among men and women in juvenile 

corrections facilities a combined total of 7.4% of males and 15.7% of females tested 

positive for chlamydia; in adult correction facilities, a combined total of 7.1% of males 

and 7.4% of females tested positive for chlamydia with those being under 24 years 

having a much higher prevalence (CDC 2011 Surveillance). In contrast, during 1999-

2002, using data from the National Health and Nutrition Examination Survey 

(NHANES), the CDC estimated that the overall prevalence of chlamydia was 2.2% for 

men and for women (CDC 2010 Surveillance). Needless to say that comparison of 

prevalence between those in detention or correctional facilities and otherwise is 

significantly different. Prevalence of other STIs in detention or correctional facilities 

follows the same trend in drastic comparison to populations otherwise. Thus, this special 

population presents a high risk of acquiring and spread of STI at re-entry into 

communities (Kraut-Becher et al. 2008).  

Migrant populations, especially seasonal farm workers, which are mostly of 

Mexican origin, were found to have more sexual partners and more likely to inject drugs 

than other nonmigrant populations of Mexico (Fernandez et al. 2004; Magis-Rodriguez 

et al. 2004). Seasonal farm workers and migrants with low wages are likely to live in 

disadvantaged neighborhoods. Additional significance of these populations, especially 

those who have been incarcerated, and migrants, contribute to the decrease in available 

male partnerships in their absence. Indeed, a lower male to female ratio places women at 
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a disadvantage in negotiating and maintaining monogamous relationships as women find 

it more difficult to attain and maintain a primary relationship with men (Adimora and 

Schoenbach 2005). As a result the shortage of men in a community is posited to increase 

the likelihood of concurrency as men establish new or resume existing sexual 

partnerships (Kraut-Becher et al. 2008).  

 

Socioeconomic Factors 

 The socioeconomic infrastructure of a community provides access to life 

opportunities that affect health outcomes. In particular are the quantity and quality of 

jobs and the institutions in place that promote the necessary education attainment in 

preparation for more prosperous occupations (Do et al. 2008). Disadvantaged 

communities are likely to offer unequal education attainment, with high rates of school 

dropouts, low instructional quality, and reduced preparation and outcomes that lower 

average scores in standardized test; such outcomes may result in deterrence into higher 

education institutions (Shapiro 2004; Turney and Fortuny 2009). Lack of access to 

higher education institutions affects preparation for the more specialized and prosperous 

jobs that are likely to require higher skills. Thus, those living in disadvantage areas are 

less likely to be properly prepared or qualify for such jobs (Holzer 2001). Furthermore, 

when considering low-skilled jobs, research has shown that race or ethnicity of new 

hires into low-skilled jobs match the racial composition of the area where jobs are 

located (Stoll et al. 2000). This implies that, in the absence of mode of transportation 



 

30 

 

(e.g., use of personal vehicle or public transportation), Blacks or Latinos are less likely 

to be hired in low-skilled jobs in affluent areas unless they belong to such areas.  

 

Racial and Residential Segregation 

 Minorities have long been racially isolated from majority Whites through de jure 

and de facto segregation policies such as Jim Crow laws and redlining policies by the 

Federal Housing Administration. Indeed, Jim Crow laws and redlining policies 

contribute a great part to the internalized and institutionalized racism that leads to “hyper 

segregation” of Blacks and other minorities in the US (Massey and Denton 1993). 

Effects of these policies persist as residential areas continue to be segregated by race 

and/or class. With housing in race and class segregated areas being more affordable, 

individuals with lower SES and racial minorities are more likely to reside in these areas. 

As individuals living in these areas find it difficult to leave, consequences of living in 

segregated areas perpetuate cycles of poverty and other deleterious social and economic 

influences that increases not only the risk of socioeconomic failure but also health 

disparities (Hogben and Leichliter 2008; Aral; Massey and Denton 1993). The 

consequences of living in segregated areas are likely to have a great impact on younger 

populations as their opportunities to sustain their economic and health outcomes are 

greatly diminished during what could be very productive years. Indeed, Do et al. (2008) 

found that residential context explains more of the Black/White gap in self-reported 

health for those aged 25 years and younger, with respect to health. And in regards to 

sexual health and STIs, others have found similar results with difference in STI 
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prevalence being higher among residential segregated communities when compared to 

non-segregated communities (Dean and Fenton 2010; Adimora and Schoenbach 2005; 

Aral and Holmes 2008; Hogben and Leichliter 2008).   

 A recent study by Turner and Fortuny (2009) show patterns of racial and class 

segregation by looking at where low-income working families (LIWFs) live in relation 

to geographic area (central city, suburban, and nonmetropolitan areas), majority/minority 

composition, and poverty rates. I consider these results to demonstrate the continuing 

importance of residential context as a social determinant of health. Table 2 below shows 

the distributions of LIWFs and where they live in relation to geographical areas of cities. 

Results show that more Blacks (57.2%) and Latinos (46.6%) live within central cities 

when compared to Whites (18.2%). More White (46.8%) and Latino (44.0%) LIWFs 

live in suburban areas when compared to Black LIWFs (29.4%). A larger percentage of 

White LIWFs (35%) live in nonmetropolitan areas when compared to Blacks (13.4%) 

and Latinos (9.4%). Results show that indeed minority LIWFs are more likely to live in 

central cities when compared to White LIWFs; White LIWFs are more likely to reside in 

nonmetropolitan areas.  
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Table 2  Distribution of Low-Income Working Families (LIWFs) across 

Neighborhoods by Type of Community. 

Race/Ethnicity Central city 

% 

Suburban 

% 

Nonmetropolitan 

% 

Total 

% 
 

White LIWFs
a
 

    

  Distribution 18.2 46.8 35.0 100 

Latino LIWFs     

  Distribution 46.6 44.0 9.4 100 

Black LIWFs
a
     

  Distribution 57.2 29.4 13.4 100 

Note: Cells represent distribution of LIWFs. 
a
Non-Hispanic  

Source: Urban Institute Tabulations of 2002 National Survey of America’s Families and 2000 

Census data.  Adapted from Turner and Fortuny 2009, Table C.1., pg. 22. 

 

 

Table 3 shows the distributions of LIWFs that live in predominantly White areas 

are indeed majority White (51.2%) and Blacks and Latinos make up a combine 8%. In 

predominantly Latino communities, Latinos make up the majority of LIWFs (68.3%), 

followed by Whites (14.0%), then Blacks (7.4%). In predominantly Black communities, 

Black LIWFs are the major group (69.4%), followed by Whites (15.8%), then Latinos 

(8.0%).  These data show patterns of preference of where people want to live and/or the 

continuing persistence of race isolation.  
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Table 3  Distribution of Low-Income Working Families (LIWFs) across 

Neighborhoods by Minority Composition. 

Race/Ethnicity Predominantly 

White 

 

% 

Latinos are 

predominant 

minority 

% 

Blacks are 

predominant 

minority 

% 

Total 

 

 

% 
 

White LIWFs
a
 

    

  Distribution 51.2 14.0 15.8 81.0 

Latino LIWFs     

  Distribution 3.7 68.3 8.0 80.0 

Black LIWFs
a
     

  Distribution 4.3 7.4 69.4 81.1 

Note: Cells represent distribution of LIWFs. “Others” race/ethnicity excluded from table, hence 

distribution totals are <100. 
a
Non-Hispanic  

Source: Urban Institute Tabulations of 2002 National Survey of America’s Families and 2000 

Census data.  Adapted from Turner and Fortuny 2009, Table C.3., pg. 24. 

 

 

 With regard to communities where a percentage of its members are poor (less 

than 10%) to extremely poor (greater than 30%), please refer to Table 4, more White 

LIWFs (49%) live in  the least poor communities and a much smaller distribution in 

extremely poor communities (3.5%). In comparison, higher distributions of Latino and 

Black LIWFs are more evenly distributed among poor and extremely poor communities. 

The highest distribution for Latinos LIWFs being 33.1% in the 10-20% poor 

communities’ category and more Black LIWFs are distributed in extremely poor 

communities (32.1%). An interesting note that Turner and Fortuny (2009) point out is 

that of all LIWFs in their study, 47 percent of LIWFs are White, 20 percent are Black 

and 30 percent are Latino (3 percent comprise of “other” race/ethnicity). And while 

Latinos outnumber Blacks in higher distribution of LIWFs, their research found that 
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Latinos have higher employment rates among working-age and have higher incidence of 

two-parent families when compared to Blacks (pp. 6-7). These factors may have an 

influence in health outcomes in regards to social support. Nevertheless, these tables 

show patterns of racial and economic residential segregation where Whites continue to 

be isolated from Blacks and Latinos, especially in extremely poor communities. 

 

Table 4  Distribution of Low-Income Working Families (LIWFs) across 

Neighborhoods by Poverty Rate. 

Race/Ethnicity Less than 

10% poor 

% 

10-20% poor 

 

% 

20-30% poor 

 

% 

More than 

30% poor 

% 

Tot

al 

% 
 

White LIWFs
a
 

     

  Distribution 49.0 37.1 10.4 3.5 100 

Latino LIWFs      

  Distribution 20.9 33.1 27.4 18.7 100 

Black LIWFsa      

  Distribution 22.1 25.0 20.7 32.1 100 

Note: Cells represent distribution of LIWFs. 
a
Non-Hispanic  

Source: Urban Institute Tabulations of 2002 National Survey of America’s Families and 2000 

Census data.  Adapted from Turner and Fortuny 2009, Table C.4., pg. 24. 

 

 

In sum, the social determinants of health have been shown to affect individual 

health outcomes. And in as much as an individual’s SES is important and related to their 

individual health status, a communities attributes, which include the underlying social, 

economic, cultural, and political forces that affect circumstances in which people grow, 

live, work, socialize, and form relationships, contribute to the overlapping social 

structure and economic systems that are responsible for most health inequalities. These 
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social determinants of health vary across communities, with most disadvantaged and 

segregated communities (mostly by class and race) experiencing deleterious health 

outcomes when compared to other more advantaged communities. The social 

determinants of health have an effect, positive or negative, on all members of 

communities regardless of race and ethnicity. Indeed, even among racially similar 

populations, the social factors and living conditions linked to social determinants of 

health play a significant role in rising rates of morbidities and mortality simply based on 

where a person lives (Link and Phelan 2000). The social determinants not only affect 

individuals but also the health of a community in the frequency and risk associate with 

individual behaviors which can impede the ability of community members to adopt 

preventive health behaviors and measures to deter the spread of morbidities in a 

community, including STIs. 

However, the internalized and institutionalized policies that contribute to 

residential and racial segregation have consistently isolated minorities in impoverished 

areas that provide instability in employment and other forms of social capital 

development that are necessary for improving life opportunities. The deficient socio-

economic infrastructure of disadvantaged areas engrosses members of its communities 

from potentially moving out into other areas that provide a stable SES and improve 

overall health status. In addition, individual preference and acceptability into a more 

affluent area is also important. These factors make it increasingly difficult for persons 

living in disadvantaged areas to access limited resources that may be available to them 

while having to depend more on their own merits to move out of disadvantaged areas 
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and into more affluent ones. A necessary component in class ascension is acquisition of 

higher SES. Indeed SES is an integral part of the social determinants of health. One 

method of acquiring higher levels of SES is through education attainment.  

For health comparative investigations it would be beneficial to incorporate 

factors associate with social determinants of health, for example where a person lives 

using zip codes. Unfortunately, this is beyond the scope of the present study. However, 

given the nature of this exploratory study with regard to the Latina paradox, given the 

importance of SES as an important predictor of health conditions, it will be used as a 

control variable. Furthermore, the use of SES is recommended and seen as an important 

starting point for health comparative investigations (Link and Phelan 2000). This 

dissertation intends to determine if prevalence of STIs among pregnant women of 

Mexican origin are lower than anticipated. Such results would run parallel to other 

findings and outcomes in the Latina paradox such as lower prevalence of LBW, PTB and 

low infant mortality rates. Unexpected findings will provide support in consideration of 

STIs to be included and potentially expand the breadth of the Latina paradox. 

Nevertheless, future research that tests the paradox would indeed benefit from including 

social determinant of health factors.  

 

Socioeconomic Status (SES) 

 At the global level, SES is intrinsically correlated with health outcomes and is 

one of the most important and widely use predictor of social determinants of health 

(Robert and House 2000; Sudan and Baker 2006; Do et al. 2008). SES has long been 
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associated with co-morbidities and mortality across time and is referred to as a social 

cause of inequalities in health (Link and Phelan 2000; Mirowsky, Ross, and Reynolds 

2000). Examples of health risk behaviors leading to co-morbidities are eating high-fat 

diets, tobacco use, alcohol consumption, and substance abuse; all risk behaviors are 

more common among people with lower SES (Kraut-Becher et al. 2008). It is posited 

that higher levels of education are associated with lower risks of health behavior. Indeed, 

with regard to sexual health, higher levels of SES (measured as education attainment) 

has been found to have an inverse relation to STI diagnosis (Annang et al. 2010; Dean 

and Fenton 2010) 

Research measuring SES in the US has commonly relied on income and 

education attainment (Sudano and Baker 2006; Robert and House 2000; Navarro 1990). 

However, education has been found to be more beneficial among disadvantaged groups 

and among the general population when dealing with stressors such as during times of 

low income (Mirowsky, Ross, and Reynolds 2000). And perhaps this may be more so 

among foreign born populations as not all foreign attained human capital is transferable 

to the US. Indeed, it has been found that younger and more recent immigrants that enter 

the labor market are more likely to be over-educated for their respective occupations 

when compared to their native-born counterparts much in part to the less-than-perfect 

international transferability of foreign experience  (Chiswick and Miller 2009). 

Despite the imperfect degree of human capital transferability, higher levels of 

education attainment are associated with mental and physical well-being, contributes to 

acquisition of information to effectively manage ones’ life, instills better health habits, 
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and increases a sense of personal control; more educated people are more likely to 

engage in healthy behaviors such as exercising, avoiding obesity, drinking moderately, 

not smoke, get preventive medical care such as annual physical exams, immunizations, 

have health screenings, and are more likely to have insurance to cover check-ups which 

allow for early detection of illness which include serious life-threatening morbidities 

(Mirowsky, Ross, and Reynolds 2000).  

Given these reasons and connections between health and SES, investigations and 

comparative studies in health outcomes should include SES as a potential causal factor 

in health disparities including those that pertain to race and ethnicity. And while race, 

ethnicity, and SES are inextricably associated to each other with regards to health 

outcomes, SES may contribute a greater part in the social determinants of an individual’s 

health. (Roberts and House 2000; Navarro 1990).  

Education attainment contributes to the various resources beneficial to health, 

healthy lifestyles, and in the acquisitions of more stable and lucrative occupations. 

Education attainment is ideally used, easy to measure, and stable over time (Sudan and 

Baker 2006; Mirowsky, Ross, and Reynolds 2000).  For these reasons, education serves 

as a better indicator of health when compared to income as a measure of SES. Let’s now 

consider the state of education, other SES and demographic related factors of persons of 

Mexican origin and compare them to Whites and Blacks.   
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SES among Persons of Mexican Origin 

The Pew Research Center provides periodical reports on an array of topics. I 

refer to two reports from the Pew Research Centro to draw comparisons on several SES 

and demographic factors for Mexican-origin persons and compare these to non-Hispanic 

Whites and Blacks. For these reports, the PEW Research Center uses data derived from 

the 2011 American Community Survey (ACS) (1% IPUMS) which provides detail 

geographic, demographic, and economic characteristics of each group. Data on historical 

trends for the Mexican-origin populations are derived from the Current Population 

Survey (CPS). Both data from the ACS and CPS are collected and housed by the US 

Census Bureau.  

The report by Gonzalez-Barrrera and Lopez (2013) point out that in 2012, the 

Mexican-origin population grew to 33.7 million; in 1970, it was estimated that the 

Mexican-origin population was at 6 million. This population consists of persons who 

self-identified as Hispanics of Mexican origin. This population accounts for 64% of the 

US Latino-origin population in 2012 and account for approximately 11% of the total US 

population. These figures provide the growing population of persons of Mexica-origin in 

the US in a short span of 40 years.  

Table 5 below provides comparison results for Whites, Blacks and Mexican-

origin populations. As mentioned above, these data are from two reports and it should be 

noted that data for the Mexican-origin population (middle column) and fertility data are 

from 2011 data; all other data corresponds to 2012 data.  
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Table 5  Demographic and Socioeconomic Status Characteristics by Race and Ethnicity for Years 2011 and 2012. 

 

Race/Ethnicity

N % N % N %

Population 197,275,734 69.1% 33,539,000 11.0% 38,535,707 12.0%

Median age in years 42 X 25 X 33 X

Fertility in the past year*

(Women aged 15-44)*

Married 1,610,885 74.3% 637,000 68.9% 208,373 34.2%

Not married 556,417 25.7% 287,000 31.1% 401,107 65.8%

All 2,167,302 924,000 609,480

Marital status

Married 86,594,294 54.6% 10,520,000 45.3% 8,700,130 30.6%

Not married 71,916,056 45.4% 12,721,000 54.7% 19,698,121 69.4%

All 158,510,350 23,241,000 28,398,251

Socioeconomic Status

Education attainment

Less than HS diploma 11,986,737 8.5% 7,280,000 42.3% 3,933,327 16.5%

High school diploma 40,434,736 28.7% 4,638,000 27.0% 7,467,778 31.4%

Some college 42,583,563 30.2% 3,630,000 21.1% 7,919,107 33.3%

College or more 45,909,369 32.6% 1,659,000 9.6% 4,462,348 18.8%

Total 140,914,405 17,207,000 23,782,560

Median annual personal earnings

Full-time, year-round workers $46,000 $28,000 $35,000

Persons uninsured

All ages 20,714,142 10.5% 10,910,000 32.5% 6,995,077 18.2%

Source: Pew Research Center's Hispanic Trend Project tabulations of 2011 American Community Survey (1% IPUMS).

Data on table are adapted from Brown, Anne and Eileen Patten. 2014. "Statistical Portrait of Hispanics in the United States, 2012." Pew 

Research Center: Hispanic Trends . April 29, 2014, and Brown, Anna and Eileen Patten. 2013. "Statistical Profile Hispanics of Mexican Origin in 

the United States, 2011."  Pew Research Center. Pew Hispanic Center . Wednesday, June 19, 2013.

Demographic Characteristics

White Mexican* Black

Note: * Denotes 2011 US Census data. 2011 data includes all data for "Mexican" column and "Fertility in the past year (women ages 15-44)."

Note: X denotes not applicable.

Source: Pew Research Center's Hispanic Trend Project tabulations of 2012 American Community Survey (1% IPUMS).
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In general, the Mexican population is the youngest of the three groups having a 

median age value of 25 median years, with Whites being oldest (42 median years). 

Among women who had a child in the previous year (2010) between the ages of 15-44, 

more Whites tend to be married when compared to Mexicans and Blacks. These results 

may reflect an older White population with perhaps more economic stability given the 

association with employment and marital status.  

In regards to SES factors, Mexicans clearly fare worse than Whites and Blacks. 

Mexicans have a higher percentage of people with less than a high school diploma 

(42.3%) when compared to Whites (8.5%) and Blacks (16.5%). While we see that for 

Whites and Blacks, with the exception of Blacks having earn a college degree and 

beyond (18.8%), their respective populations education attainment levels increase 

whereas for Mexicans, their education attainment decreases from 27.0%, 21.1%, and 

9.6% for having a high school diploma, some college, and college and beyond 

respectively. Education attainment is significant as has been previously discussed with 

education being linked to income and health status. The low levels of education 

attainment may be negatively influenced by foreign-born Mexicans who come with low 

levels of education attainment. Low levels of education should result in lower wages for 

Mexican origin persons. When considering median annual personal earnings we do 

indeed find that Mexicans ($28,000) make lower wages per year in 2012 when compared 

to Whites ($46,000) and Blacks ($35,000). Finally, when considering persons insured, 

Mexicans have the highest percentage of uninsured (32.5%) when compared to Whites 

(10.5%) and Blacks (18.2%).  
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Data from the US Census used by the Pew Research Center show that Mexicans 

have comparable, if not worse, SES to that of Blacks and much worse compared to 

Whites. While these data are combined male and female SES characteristics for the 

comparative groups, Mexican females may have lower levels of SES when compared to 

their male counterparts. This, however, is only speculative at this point. The employed 

data for this dissertation considers education attainment as an SES indicator as has been 

commonly used in Latina paradox literature. Thus, it is likely that we find comparable 

likelihood of having an STI among pregnant women of Mexican origin when compared 

to their Black women counterparts and significantly higher to that of White pregnant 

women.   

Data from birth certificate records will be used in this dissertation for the 

analyses.  Having access to sensitive data such as STIs is challenging. Birth certificate 

records from 2009 and beyond have started collecting data on presence and treatment of 

STIs during pregnancy at the national level. The rationale to use reported information of 

pregnant women from birth certificates is that this data can provide a window of 

opportunity to potentially gather information on STI screenings among pregnant women.  

STI screenings, when done, are required to be reported by health practitioners in birth 

certificates using guidelines from the Handbook on Birth Registration.  In the following 

section, I review the link between STIs and health outcomes with an emphasis on 

maternal health.  I also discuss and compare rates and prevalence of STIs among three 

large subpopulations, Latinos, Whites, and Blacks to draw hypotheses for my 

dissertation.   
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STIs, Health Outcomes, and Prevalence by Sex, Race/Ethnicity 

In this section I briefly discuss the link between STIs and health outcomes. 

Health outcomes include maternal and neonatal health outcomes. Neonatal health 

outcomes are discussed as these are the same outcomes commonly found with the Latina 

paradox.  

The association between STIs and adverse maternal health outcomes have long 

been documented (Khare 2005).  At the individual level, STIs have been associated with 

health outcomes such as cancer, complications in pregnancy, ectopic pregnancy, 

infertility (Aral 2001; Chow et al. 2009).  STIs have been associated with health 

outcomes affecting the fetus and birth outcome, such as spontaneous miscarriage, 

preterm birth (PTB), low-birth weight (LBW), stillbirth, fetal growth restriction, 

congenital anomalies, neonatal infections and long term consequences of mental and 

physical handicap (Khare 2005).  STIs mostly associated with PTB and LBW are 

chlamydia, gonorrhea, and syphilis (Johnson 2007; Chow et al. 2009).  HIV and 

Hepatitis B (HBV) maternal infections have been associated with an increased risk of 

spontaneous PTB, LBW (Logan and Price 2011; Price 2008), and miscarriage; however 

studies supporting the link between HBV have been inconsistent and weak (Goldenberg, 

Culhane and Johnson 2005).    

Due to the immunosuppressant nature of pregnancy, some infections can occur 

more frequently (Logan and Price 2011), thus reinforcing the importance of 

preconception and maternal health of women.  Furthermore, because most STIs are 

asymptomatic among men and women (Aral 2001), screenings of STIs are essential 
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during pregnancy and are recommended to be done at the first prenatal visit and retesting 

if treatment takes place and/or at third trimester for women at continued high risk, such 

as women with new or multiple sex partners and for women living in areas of high 

prevalence of STIs (Johnson 2007).  In Texas, for example, any health care provider 

attending pregnant women are required by law to test for HIV, syphilis, and HBV, unless 

the patient objects (DSHS HIV/STD Program 2011).  Other STI screenings are 

recommended for precautionary reasons. See Table 6 below for STI testing and 

recommendations for the state of Texas. 

 

Table 6  Texas Department of State Health Services HIV, HBV, Syphilis and STD 

State Required and Recommended Tests in Pregnancy for Texas Clinicians. 

 

Source: Texas Department of State Health Services.  HIV/STD Program Publication No. E13-13263 2011. 
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This dissertation uses data from five STIs reported on birth certificate records 

from 2009-2012, which are chlamydia, gonorrhea, syphilis, Hepatitis B and Hepatitis C. 

The following sections discuss health risks and prevalence of these five STIs. 

 

Chlamydia 

Chlamydia is the most common STI in the US (Chow et al. 2009; Johnson 2007; 

Andrews et al. 2006) and is more evenly distributed among other STIs across individual 

state counties and throughout the US (Chesson et al. 2010).  In women, chlamydia can 

cause urethritis (swelling or irritation of the urethra), cervicitis, pelvic inflammatory 

disease (PID), infertility, and chronic pelvic pain (Cline, Bailey-Dorton and Cayelli 

2000).   

The overall rates of chlamydia in the US from 2007-2011 among women have 

been over two and a half times the rates among men (see Figure 3).  Blacks continue to 

be disproportionately affected by chlamydia.  In 2010, rates for Black men and women 

were 8.4 times the rate of Whites (1,167.5 and 138.7 cases per 100,000 population, 

respectively), while rates for Latinos were 2.7 times higher compare to Whites (369.6 cases 

per 100,000).  Among women, the highest age-specific rates reported continue to be 

among those aged 15-24 years.  For men, the highest age-specific rates reported continue 

to be among those aged 20-24 years (CDC STD Surveillance 2011).  These age-specific 

groups for men and women correlate with the common patterns of fertility rates that start 

in the teen years and peak in the 20s, especially among minority and low SES 

populations (Morgan and Hagewen 2005).   
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Prevalence of chlamydia among pregnant women in the general US population is 

estimated to be approximately 5% (Goldenberg, Culhane and Johnson 2005; Johnson 

2007).  A study in California, using birth records and female chlamydia reports to 

measure the association between chlamydia and adverse birth outcome found that there 

was a 20% increase (adjusted odds ratio of 1.2, 95% CI) in premature rupture of 

membranes and LBW; with an average reduction of 31.7 grams at birth weight for 

neonates (Chow et al. 2009).  Some studies have found up to a twofold increase risk of 

PTB associated with chlamydia (Johnson 2007).  However, it should be noted that there 

have been some conflicting results in previous literature as to the association between 

chlamydia and PTB.  In a randomized clinical trial conducted by Andrews et al. (2006) 

found no association between chlamydia and the risk of preterm delivery.   

 

Figure 3  Chlamydia - Reported Rates for Females and Males by Race/Ethnicity in 

the US, 2007-2011. 

 

 

Source: CDC 2011 Sexually Transmitted Diseases Surveillance. 
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Gonorrhea 

Gonorrhea is the second most reported STI in the US.  The presence of gonorrhea 

for women can cause cervicitis (inflammation of the cervix), endometritis (inflammation 

of the inner lining of the uterus), systemic illness (Cline, Bailey-Dorton and Cayelli 

2000), and pelvic inflammatory disease (PID) (Johnson 2007). In pregnancies, gonorrhea 

can subsequently lead to ectopic pregnancy and possibly infertility as the fertilized egg 

implants somewhere other than the main cavity of the uterus, likely in one of the 

fallopian tubes. In ectopic pregnancies, the fertilize egg is not likely to survive and the 

growing tissue, due to the placement of the fertilized egg, may affect various maternal 

structures which can lead to life-threatening blood loss (Mayo Clinic Definitions: 

Ectopic Pregnancy). 

Reported rates of gonorrhea in the US for men and women were similar from 

1996-2006, but since 2002, the rates for women have been slightly higher (CDC STD 

Surveillance 2011).  Indeed, difference in rates between men and women are somewhat 

parallel from 2007-2011; approximately 10 reported cases per 100,000 (see Figure 4).  In 

2011, reported rates among women were 108.9 cases per 100,000 and 98.7 cases per 

100,000.  In 2010, rates among Blacks, men and women, remain high (432.5 cases per 

100,000), compared to Whites and Latinos, 23.1 and 49.9 per 100,000 population, 

respectively.  Gonorrhea rates, like chlamydia, remain high among women aged 15-24 

years and 20-24 years aged for men (CDC STD Surveillance 2011).    

Prevalence of gonorrhea among pregnant women in the general US population is 

estimated to be approximately 1% and varies widely among different populations 
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(Goldenberg, Culhane and Johnson 2005; Johnson 2007).  In pregnancies gonorrhea can 

cause septic abortion, neonatal ophthalmic infection (infection of the eye that can lead to 

corneal ulcerations and blindness) and abscesses of Bartholin’s or Skene’s glands (Cline, 

Bailey-Dorton and Cayelli 2000) as well as conjunctival (eye) and orogastric (mouth 

and/or stomach) infections.  Presence of gonorrhea can cause premature rupture of the 

membrane, which may expose the fetus to intrauterine infections; and is associated with 

PTB (up to a threefold increase) and LBW (Johnson 2007).  

 

Figure 4  Gonorrhea - Reported Rates for Females and Males by Race/Ethnicity in 

the US, 2007-2011. 

 

 

Source: CDC 2011 Sexually Transmitted Diseases Surveillance. 
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Syphilis 

 Syphilis is not as common as gonorrhea and chlamydia. However, its long-term 

consequences can pose neurological abnormalities to all that are infected. For expecting 

mothers and newborns, untreated syphilis can results in perinatal death (up to 40%) and 

can lead to infection in fetus in 80% of cases (CDC STD Surveillance 2011). Newborns 

infected with syphilis can face long-term neurological abnormalities as well (Johnson 

2007). Health practitioners caring for pregnant women are required by Texas law to 

screen for syphilis at the first prenatal visit (DSHS HIV/STD Program 2011). 

Reported rates of primary and secondary syphilis in the US are higher for men 

(see Figure 5).  In 2011, reported rates of primary and secondary syphilis for men were 

8.2 cases per 100,000 and 1.0 cases per 100,000 for women.  Reported rates of 

congenital syphilis in 2010 were 8.7 cases per 100,000 live births.  In 2010, Blacks, men 

and women, continued to be disproportionately affected with reported rates of 16.8 cases 

per 100,000 population, while Latino rates were 4.6 cases per 100,000 and Whites were 2.1 

cases per 100,000 population.  Primary and secondary syphilis rates remain high among 20-

24 years aged for Black, Latino, and White women.  Primary and secondary syphilis rates 

remain high among 20-24 years aged for Latino and Black men; however rates are high 

among White men aged 20-44 years.  Interestingly, from 2009-2010 approximately 50% 

of all reported cases were diagnosed in the south (CDC STD Surveillance 2011). 

The prevalence of syphilis is estimated to be 0.12% among pregnant women in 

the general US population (Goldenberg, Culhane and Johnson 2005; Johnson 2007).  

The risks to pregnancy following infection are miscarriage, preterm labor, fetal growth 
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restriction, congenital syphilis (Khare 2005), spontaneous abortion, congenital 

malformations (Johnson 2007), and stillbirth (Goldenberg, Culhane and Johnson 2005; 

Cline, Bailey-Dorton and Cayelli 2000).  25% of infections result in preterm labor and 

25% results in fetal loss (Logan and Price 2011).  Presence of syphilis is associated with 

up to a twofold increase risk of PTB and a threefold increase risk of LBW (Goldenberg, 

Culhane and Johnson 2005).  If untreated, syphilis during pregnancy can have a six-fold 

risk of neonatal death and a thirty-two-fold increased risk of fetal death (Johnson 2007).   

 

Figure 5  Primary and Secondary Syphilis - Reported Rates for Females and Males 

by Race/Ethnicity in the US, 2007-2011. 

 

 

Source: CDC 2011 Sexually Transmitted Diseases Surveillance. 
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Fetal infection of syphilis can occur at any stage during pregnancy but most often 

(90%) occurring in primary stage (Price 2008).  Pregnant women with syphilis are more 

likely to be asymptomatic so screening is required and after confirmatory tests have been 

performed it is recommended that pregnant women be screened for other STIs such as 

gonorrhea, chlamydia, Hepatitis B, and HIV (Khare 2005). 

 

Hepatitis B Virus (HBV) 

HBV is associated with cirrhosis and potentially liver cancer, albeit occurring 

decades after transmission for women and child.  Texas law requires screening for HBV 

in pregnancy.  Prevalence of HBV among pregnant women in the general US population 

is estimated to be approximately 0.2%; the link between maternal infection and birth 

outcome is spontaneous PTB, however it appears to be a very weak association 

(Goldenberg, Culhane and Johnson 2005).  There is a risk of vertical transmission (up to 

a 95% rate) and usually occurs at delivery (Logan and Price 2011).  In cases with infants 

become infected with HBV, as much as 10% neonates are seropositive with HBV as a 

result of maternal infection at first trimester.  80% to 90% are seropositive with HBV as 

a result of maternal infection at third trimester.  The remaining cases result after delivery 

due to exposure of body fluids and/or during breast-feeding (Cline, Bailey-Dorton and 

Cayelli 2000).   
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Hepatitis C Virus (HCV) 

Like HBV, HCV is associated with cirrhosis and potentially liver cancer, and 

also occur decades after transmission for women and child.  Prevalence of HCV among 

pregnant women in the general US population is estimated to be approximately 2% 

(Goldenberg, Culhane and Johnson 2005).  Risk factors of transmission of HCV are the 

same as HBV.  Vertical transmission is more likely with women infected with HIV and 

women are discourage to breastfeed (Cline, Bailey-Dorton and Cayelli 2000).  At least 

6% of HCV positive women will transmit this to their baby prenatally (Logan and Price 

2011) and approximately 28% of HCV infected women transmit HCV to their offspring 

(Cline, Bailey-Dorton and Cayelli 2000).   

 

Findings in the Latina Paradox 

The phenomenon of the Latina paradox has consistently found unanticipated 

health advantages among Latinas despite having low levels of SES when compared to 

their White and Black counterparts. Some of these findings include low infant mortality 

rates, low rates of LBW and PTB with regard to birth outcomes. The phenomenon is 

more perplexing when considering Latinas of Mexican origin whose expected health 

outcomes should be more in line to those of Blacks who have similar or lower levels of 

SES and fewer opportunities to upward mobility. And thus the phenomenon is 

paradoxical given the link between lower SES and expected poorer health outcomes.  

Understanding the Latina paradox continues to perplex those who study this area. 

A possible route at unravelling the Latina paradox is to determine the breadth or reach of 
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the paradox. Thus, continuing research in the Latina paradox benefits from exposing all 

possible elements that could help unravel this phenomenon.  

As a note, three hypotheses have been used to explain findings in the Latina 

paradox. The first hypothesis, data artifact and salmon bias hypothesis, posits a lack of 

available of data produces an illusion of a health advantage for Latinos (Palloni and 

Arias 2004). A second hypothesis, the health of migrant hypothesis, posits that there are 

comparative health advantages for migrant populations when compared to their native-

born and sending populations (Saenz and Morales 2012; Wu and Schimmele 2005; Hajat 

et al. 2010; Lu 2008).  So in essence, only the healthiest of the sending communities 

migrate to foreign lands. Third, cultural and protective measures hypothesis which posits 

the social buffering effects promote healthier lifestyles for the Latina population; with 

longer time spent in the US these protective measures diminish and negatively affecting 

a previous healthy lifestyle (Kimbro, Lynch and McLanahan 2008; Saenz and Morales 

2012; Lara et al. 2005).  

While there is support and counter arguments for the use of these hypotheses to 

explain findings in the Latina paradox, the health advantages that Latinas enjoy are 

consistent. My dissertation does not test hypotheses of the Latina paradox, but 

determines if unexpectedly Latinas of Mexican origin have an additional health 

advantage when compared to their White and Black counterparts, a lower prevalence 

and/or likelihood of having an STI when pregnant. Thus, if results are unanticipated, 

findings will parallel those of the Latina paradox. I provide a review of findings within 
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the Latina paradox that briefly pertain to health outcomes and emphasize the gap in 

research in STI outcomes within the paradox.  

The first reported finding of the Latina paradox goes back to Teller and Clyburn 

(1974), where the Spanish-speaking population in Texas had lower than expected infant 

mortality rates. Then in 1986, Markides and Coreil found similar results of this 

phenomenon in the southwestern part of the US with unanticipated low infant mortality 

rates among the Latina population. To date, within the Latina paradox literature there has 

been consistent and convincing evidence that support a health advantage with regard to 

Latinas and their offspring even after controlling for SES and other relevant co-variates 

(Fuller et al. 2009; Padilla, Hamilton, and Hummer 2009; Fuller et al. 2009; Hummer et 

al. 2007; Franzini et al. 2001; Carter-Pokras et al. 2008). These findings have since been 

found at the US national level.  

Research beyond birth outcomes have been extended to incorporate adult 

mortality and co-morbidities yielding continuing results that favor a health advantage for 

Latinos/as when compared to Whites and Blacks (Turra and Goldman 2007; Saenz and 

Morales 2012). These resulting health advantages for Latinos, especially among foreign 

born, remain despite concerns in possible data artifacts and a salmon bias with regard to 

lower rates in co-morbidities such as diabetes, hypertension and obesity (Riosmena, 

Wong and Padilla 2013) and mortality among Latinos/as in later stages of life (Turra and 

Goldman 2007; Kushang et al. 2004; Carter-Pokras et al. 2008; Rosenberg et al 1999).  

The established Latina paradox literature undoubtedly provides convincing 

support for a paradox, at least for newborns and early stages of life. Thus, the 
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corresponding health of mothers has had special attention within the Latina paradox. A 

distinct difference in the health of mothers have been documented in the literature, in 

particular migrant women have been found to give birth to healthy newborns (Saenz and 

Morales 2012; Hummer et al. 2007; Padilla, Hamilton, and Hummer 2009; Fuller et al. 

2009). Thus migrant status and their corresponding health have yielded consistent 

findings in comparative health advantage within the Latina paradox. Indeed, it has been 

posited that migrants are likely to have lower prevalence of health risk behaviors, such 

having healthier lifestyles with regard to diet and physical activity, consume less 

alcohol, and have lower levels of smoking and drug use to name a few, when compared 

to their native-born counterparts (Saenz and Morales 2012; Arcia et al. 2001; Frisbie et 

al. 2001; Garcia-Maas 1999; Gordon- Larsen et al. 2003; Berry 1997; Franzini et al. 

2001; Morales et al. 2002; Abraido-Lanza et al. 2005; Lara et al. 2005; Sudano and 

Baker 2006; Delgado et al. 2008). As a results of these health advantages and differences 

in health behaviors that Latinas, and more specifically Latina immigrants have enjoyed 

and possess, the introduction of other immigrant groups have been incorporated 

(Janevic, Savitz and Janevic 2011; Wingate, Swaminathan and Alexander 2009; Wingate 

and Alexander 2006; El Reda et al. 2007). Furthermore, similar findings of the Latina 

paradox have been noted in other international destinations and settings beyond the US 

with regard to birth outcomes (Restrepo-Mesa et al. 2010; Guendalman et al. 1999) as 

well as other health behaviors and health outcomes (Wu and Schimmele 2005; Hajat et 

al. 2010; Lu 2008). 
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To illustrate the breadth of the Latina paradox to date, Table 7 below provides an 

overview of studies within the Latina paradox and their corresponding areas of focus. 

The source counts for Table 7 are from two reviews of the Latina paradox literature.  

While there indeed have been a varied amount of health behaviors and health outcomes, 

and even beyond health, for example Romero’s (2014) study which found, with regard to 

crime and deviance, lower than expected deviant outcomes among Latinos living in 

impoverished neighborhoods. Thus, new areas of research have expanded the breadth of 

the phenomenon that is the Latina/o paradox.  From Table 7 we can see that health 

behaviors (e.g., exercise, substance abuse, and smoking) and health chronic conditions 

(e.g., asthma, diabetes, and  hypertension) listed do not  include  studies with regard to 

STIs. Indeed, with regard to STIs, these results display a gap in the Latina paradox 

literature that needs to be filled.  

A meta-search using database search engines such as Sociological Abstract 

(please see Table 8) looking at variations under STIs/STDs and the Latino/Mexican, 

Hispanic, and epidemiological paradox yielded a limited number of published articles 

(four).  Three articles with focus on acculturated differences in sexual risk behavior 

(Coonrod, Bay and Balcazar 2004; Page 2007; Guarini et al. 2011) and one article 

(Satcher-Johnson, Hu and Dean 2010) focused on differences in HIV diagnosis between 

native and foreign-born Blacks. To my knowledge, no study has researched the 

likelihood and prevalent differences in STI diagnosis across race and ethnicity. This 

study would be the first and may have implications to expand the breadth of the Latina 

paradox to include STIs. 
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Table 7 Number of Studies Cited Representing Breadth of Latina Paradox in Two Reviews of Latina Paradox 

Literature. 

Area

Source    

Count
a

Source    

Count
b

Area

Source    

Count
a

Source     

Count
b

Health Behaviors Health perceptions and outcomes

General health behaviors 10 Self-health assessed reported health 4

Nutrition 8 2 General health 10

Exercise 5 4 Birth outcomes

Substance abuse 6 Low birth weight 12 6

General drug use 9 Prematurity 4

Cocaine 5 Teenage pregnancy 1

Marijuana 4 Caesarean birth/postpartum complications 2

Alcohol 12 1 Neonatal and Post-neonatal mortality 3

Smoking 14 Childhood illness at 8-16 months 1

In Pregnancy Paradox studied outside the US (birth outcomes) 17

Breastfeeding 1 7 Chronic conditions 3 3

Smoking 4 Childhood asthma 3 2

Diet and other behaviors 2 7 Diabetes 6

General substance abuse 3 Hypertension 2

Health care use and access Coronary artery disease mortality 1

General health care use 2 3 Obesity-adolescent 5

Use of preventive services 4 Oral health 1

Have a regular source of care 1 Mental health 4 5

Insurance 3 Depression-adolescent 6

Continuous Medicaid Insurance 1 Mortality

Decrease barriers to care 2 Adult 7

Satisfaction with care 1 Life expectancy 1

Immunizations 4 Infant mortality 6

Cervical cancer screening 7 Paradox beyond health

Breast cancer screening 11 Ethnic enclaves 4

Crime 16

Education 6

Homelessness 3

Source: aAdapted source counts of Latina paradox studies (with focus on acculturation) from Lara et al., 2005, Table 1 pp. 375-376.

          bAdapted source counts of Latina paradox studies (general focus on paradox) from Saenz and Morales 2012.
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Table 8  Results of Articles Found Pertaining to STIs and a Paradox. 

Name of Paradox 
Number of 

Articles 

Articles in 

combination with 

STIs and a 

Paradox 

Relevance to 

Latina/Epidemiological 

Paradox 

Latino/Mexican 952 4 1 

Hispanic 2,715 16 2 

Epidemiological 5,269 5 1 

 

 

Summary of the Literature, Hypotheses, and Significance of Dissertation 

 Literature on the Latina paradox states that despite having low levels of SES, 

Latinas enjoy an unanticipated health advantage when compared to their native-born 

counterparts.  This health advantage has been found to be similar to, and in some cases 

better than their White counterparts. These results have been unanticipated and are 

expected to be more in line to those of Blacks who have similar levels of SES and fewer 

opportunities to upward mobility. This dissertation determines if prevalence and 

likelihood of being diagnosed with an STI among birth-giving subpopulations parallels 

similar unexpected findings of previous research found within the Latina paradox, such 

as LBW and PTB.  

Previous research in the Latina paradox have focused on health risk behaviors 

such as tobacco, alcohol consumption, and illicit drug use and adverse health outcomes 

such as those related to birth (e.g., LBW and PTB), and chronic conditions, (e.g., 

asthma, diabetes, hypertension). However, there has been minimal to no studies that 

have incorporated differences in health outcomes with regard to STI acquisition in the 
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Latina paradox. In this dissertation I test difference in prevalence and the likelihood of 

STI diagnosis among birth-giving women. 

Literature has long shown the link between STIs and adverse birth outcomes 

such as LBW and PTB. The health outcomes of LBW and PTB have also been studied 

within the Latina paradox, but yet, not in combination with STIs in the Latina paradox. 

However, before we can consider a long term goal to determine if STIs can further 

explain birth outcomes in the Latina paradox, first, it is important to know if there are 

unexpected difference in prevalence of STIs and likelihood of being diagnosed with an 

STI when compared across race and ethnic populations. This study determines if, 

unexpectedly, STIs are lower among Mexican origin birth giving women when 

compared to their White and Black counterparts. This study offers the beginnings in 

considering whether unanticipated findings with regard to STIs can be explained by the 

Latina paradox. Indeed, the significance in finding unexpected results will likely lead to 

investigations as to whether differences in STI rates may be explained in part or totally 

by the Latina paradox. 

Literature on STI contraction and transmission posits that individuals with low 

levels of SES, those living in disadvantaged neighborhoods, and non-European minority 

immigrants are at higher risk of contracting an STI given their social location. Literature 

on the social determinants of health also posits that political forces, where a person lives, 

and the socioeconomic infrastructure of areas contribute in great part to health outcomes, 

including the acquisition of STIs. Literature and data have shown that Latinos and 

Blacks continue to reside in racial and residentially segregated areas when compared to 
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Whites. Additionally, STI surveillance reports, such as those reported by the CDC, have 

shown that ethnic minorities do have higher rates of STIs when compared to Whites; 

Blacks having higher rates/prevalence of STIs compared to Latinos.  

Finally, Mexicans continue to have lower levels of SES in the form of education 

attainment, annual earned income, and are more likely to be uninsured when compared 

to Whites and Blacks. Education attainment has been associated with better health 

outcomes. Thus, given the likelihood of Mexican-origin persons living in disadvantaged 

areas and having low levels of SES, these conditions place Mexican women at a high 

risk and likelihood of contracting an STI. Thus, having reviewed the existing literature I 

arrived at my research questions. My dissertation seeks to answer the questions: are STIs 

unexpectedly lower among Mexican origin persons given their low levels of SES?  If 

unanticipated findings are similar to previous findings, can these results provide 

supporting evidence in consideration to incorporate and test hypotheses found in the 

Latina paradox. Such findings may have long-term implications to include STIs into the 

Latina paradox and expand the breadth of this phenomenon. To answer these questions, 

my dissertation will use secondary data from vital statistic birth certificate records for 

the US from the National Center for Health Statistics (NCHS). 

Drawing from established literature in the Latina paradox and STI surveillance 

reports, I test four hypotheses: 

H1: Prevalence of STIs among pregnant women is lower for Mexican women 

when compared to Black women. 

 

H2: Prevalence of STIs among pregnant women is higher for Mexican women 

when compared to White women.  
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H3: The likelihood of having an STI present or treated during pregnancy is 

lower for Mexican women when compared to Black women, controlling 

for SES and demographic variables.  

 

H4: The likelihood of having an STI present or treated during pregnancy is 

higher for Mexican women when compared to White women, controlling 

for SES and demographic variables.  

 

If among birth-giving population, Mexican women are found to have similar or 

lower prevalence of STIs when compared to Whites, results should parallel findings 

within the Latina paradox. Likewise for the likelihood of Mexican women having an STI 

present or treated during pregnancy. If results are similar or significantly lower 

compared to Whites, unanticipated results offer the beginnings to further investigate if 

unexpected prevalence and likelihood may be explained by the Latina paradox. 

 The following chapter provides a description of the data and methods to be used 

for this dissertation. The variables and model for analyses are define and discussed. To 

test my hypotheses, a brief explanation and rationale on the use of mean comparison 

testing (t-tests) and the use of logistic regression are included in the following chapter. 
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CHAPTER III  

DATA AND METHODS 

 

This dissertation compares prevalence and likelihood of presence or treatment of 

STIs among birth-giving women across three subpopulations, Mexican, White, and 

Black women. To test for significant differences and predict likelihood odds ratios, a 

series of t-test mean comparison and logistic regressions are employed. By employing 

these statistical methods, my dissertation investigates potential unexpected differences in 

prevalence and likelihood of STIs by race and ethnicity among birth-giving populations. 

If Mexican-origin women, given their SES disadvantage, result in having lower 

prevalence and/or a lower likelihood of having an STI present or treated during 

pregnancy, findings should be consistent and parallel other findings of unanticipated 

health outcomes in the Latina paradox. Thus, unanticipated results offer the beginnings 

to further investigate if unexpected prevalence and likelihood may be explained by the 

Latina paradox.  

Analyses for this dissertation uses the most recent data reported on birth 

certificate records for years 2009-2012 from the National Center for Health Statistics 

(NCHS), a branch of the Center for Disease Control and Prevention (CDC). Having 

access to sensitive data such as STIs is indeed challenging. This dissertation however 

falls in good fortune as data from birth certificate records starting from 2009 and beyond 

have begun collecting data on presence and treatment of STIs during pregnancy at the 
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national level. Furthermore, national level data should provide large subsamples for 

analyses of this dissertation.  

Indeed, birth certificate data are ideal when studying population-level health 

outcomes. Birth certificate data have long been used in the Latina paradox literature 

across various levels of studies including state (Janevic, Savitz and Janevic 2011; Teller 

and Clyburn 1974), national (Wingate, Swaminatha and Alexander 2009; Osypuk, Bates, 

and Acevedo-Garcia 2009; Hummer et al. 2007; El Reda, Darline K. et al. 2007; 

Wingate and Alexander 2006; Powers et al. 2006), international (Restrepo-Mesa et al. 

2010; Auger et al. 2008), and binational levels (Guendelman et al. 1999). Furthermore, 

birth certificate data provide information from all births in the US; indeed, a large 

population-level sample size that can be generalized to the birth giving US population.  

Reliability and quality of birth certificate data are concerns of many who use 

these data to analyze maternal health behaviors and outcomes. Previous research has 

been done to test the reliability of birth certificate data. A study by DiGiuseppe et al. 

(2002) sought to test the reliability of birth certificate data against medical records. This 

was done by matching and comparing medical records against data reported on birth 

certificates from 1993-1995. Their study found high agreement in certain areas, like 

demographic factors, but low agreement scores (See Table 9) in areas of health 

behaviors and pregnancy risk outcomes such as alcohol consumption, anemia and 

gestational diabetes. Thus, DiGiuseppe et al. (2002) recommended that use of these 

variables and interpretation of these data should be done with caution.  
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Table 9  Cohen Kappa Scores for Levels of 

Agreement in Birth Certificate Data to 

Medical Record Data. 

Cohen's Kappa Score Scale 

High 0.81-1.00 

Substantial 0.61-0.80 

Moderate 0.41-0.60 

Fair 0.21-0.40 

Slight 0.01-0.20 
Source: Martin et al. 2013 

 

In 2010, Vinikoor et al. replicated this study by matching and comparing medical 

records against data reported on birth certificates for years 2000-2004.  Results of this 

study found high agreement on maternal demographics (e.g., race/ethnicity, marital 

status, and education) and moderate to high agreement on several health behaviors and 

pregnancy risk factors. While alcohol consumption, anemia and gestational diabetes 

showed to be low in agreement, similar to the DiGiusseppe et al. 2002 study, the results 

of the Vinikoor et al. study (2010) having found an improvement in agreement scores 

across all other factors, provide support for the use of birth certificate data for 

population-level studies.  Furthermore, with the exception of the STI variable, variables 

of interest for this dissertation (demographic variables) should be in high agreement with 

hospital records.  It is important to note that, however, to date, there are no studies that 

have focused on reliability and agreement of recently added health behaviors and 

pregnancy risk outcomes, such as those of STIs as these data are from current 2003 

revision of the standard US certificate of live birth records (Martin et al. 2013).  
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However, improvements in data collection and reporting appear to be in a positive 

direction which increases reliability for the use of birth certificate data. 

Data found in birth certificates provide opportunities to better understand 

maternal and child health; two areas commonly studied in the Latina paradox.  Indeed, 

information collected on the first birth certificate revisions of 1906 consisted of only 

seven fields whereas the 2003 birth certificate revision consists of more than 200 fields 

(Vinikoor et al. 2010).  The vital statistics system of NCHS is tasked with improving 

reliability and validity of data collected.  In addition, NCHS provides reporting states 

and territories recommendations that become commonplace for collecting additional 

information that may have the potential to further advance our understanding of maternal 

and newborn health outcomes.  Thus, the latest revision of the US standard certificate of 

live births has the potential to further analyze maternal health behavior and conditions 

that can broaden our understanding and/or expand what we know of the Latina paradox.  

The most current revision of the US standard certificate of live births includes 

information on STIs. States and entities began reporting information on STIs in 2009. 

Unfortunately at present the CDC and others in possession of birth certificate records 

restrict the use of nativity data and is extremely difficult to access. Thus, this study will 

not use birth origin.  

This dissertation will employ information from live birth certificate records for 

US from 2009-2012 from the National Center for Health Statistics (NCHS), a branch of 

the Center for Disease Control and Prevention (CDC).  My dissertation compares 
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maternal health conditions of three major racial and ethnic groups, Mexican origin, non-

Hispanic White, and non-Hispanic Black women.   

Before providing a description of the data, I discuss two major recommendations 

by NCHS on the most recent (2003) revision of the standard certificate of live births.  

These revisions that have now been incorporated into birth certificate data have the 

potential to increase our knowledge on maternal and child health and make it possible to 

analyze the research questions for this dissertation. These recommendations were made 

as public concerns of the 1990’s (not stated in this dissertation) required NCHS to 

collect additional information on birth certificates to obtain detail medical and health 

information about mother and child.  As a result, as detailed in the 1989 Revision of the 

US Standard Certificates and Reports, states and territories were recommended to report 

identification of Hispanic origin for individuals and include the extensive use of 

checkboxes on maternal and child health on birth certificates (Tolson et al. 1991).  The 

2003 Revision of the US Standard Certificates and Reports extended the use of checkbox 

items for more detailed maternal and health information.  The addition of checkbox 

items include information on infections present and/or treated during pregnancy (STI).  I 

briefly discuss the recommendations of race/ethnicity and STIs and determine how these 

data will be used. 

 

Race and Ethnicity 

Identification of race and ethnicity are crucial when studying the Latina paradox 

particularly when identifying and comparing specific groups of interest. In regards to 
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reporting of race and ethnicity in birth certificate data, data has been found to be reliable 

given that race and ethnicity are self-reported, usually by mothers, which limits the 

potential for race/ethnicity underreporting or ambiguity. Indeed, studies have shown that 

self-reported race/ethnicity is highly valid with over 95% reliability among 

heterogeneous populations (DiGuiseppe 2002), which also included reliability in 

reporting race/ethnicity among Latinos (Vinikoor et al. 2010; Baumeister et al. 2000) 

and across hospital medical records (Piper et al. 1993). Furthermore, when reporting 

ethnicity of mother as “Hispanic” in birth registries, medical personnel are required to 

note origin of Hispanic country as a single origin (e.g., Mexico) as instructed on the 

Handbook on Birth Registration. If the mother is of multiple Hispanic origins, entries in 

birth registries are noted and separated by comma (e.g., Mexico, Puerto Rico). These 

recommendations for collecting data allow for more reliable data in regards to race and 

ethnicity especially when studying specific subgroup samples. 

NCHS provides multiple ways to compare race and ethnicity subpopulations. 

One option is the “bridged” race option where individuals are grouped into four single-

race categories, Whites, Blacks, American Indian, and Asian/Pacific Islander. 

Individuals identifying themselves as “Hispanic” are asked to identify themselves as one 

of the four aforementioned race groups, which consequently bridges Hispanic 

individuals into one of four categorical groups. However, with the majority of women 

reporting to be Hispanic also report to be White on birth certificates. This categorization 

convolutes a clear distinction between Latina origin persons and other origin person (i.e., 
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White, Black, etc.). Thus, for this dissertation the bridged race option is not 

recommended.   

A second option is the recoded “Mother’s Race/Hispanic Origin” option which 

distinguishes individuals who report being of Latina origin to provide place of origin 

(e.g., Mexico, Puerto Rico, Cuba, etc.). Similarly, individuals reporting to be White, 

Black, etc., are asked if they are also of Hispanic origin. This option provides a clear 

distinction between individuals of Mexican origin, non-Hispanic Whites, and non-

Hispanic Black. Therefore, this option provides a more representative and best possible 

format for categorizing comparative subsamples for this dissertation. Tables 10 and 11 

provide a clear distinction of the subgroups and sample size information for the two 

options mentioned above using 2012 birth certificate data.  Other options for reporting 

race and ethnicity do not provide specific detail on Hispanic origin and other 

race/ethnicity as the option mentioned above.  

 

Table 10  Individuals Reporting One or More Race/Ethnicity 

Bridged to a Single Race Categorized by NCHS. 

  Freq. Perc. 

Whites 3,007,229 75.92 

Blacks 634,411 16.02 

Amer.  Indian/Alaskan Native 46,105 1.16 

Asian/Pacific Islander 273,051 6.89 

Total Number of Births for 2012 3,960,796 100 

Source: NCHS Vital Statistics 2012 
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Table 11 Individuals Reporting Race and Ethnicity 

Categorized by NCHS. 

  Freq. Perc. 

Mexican 562,250 14.20 

Puerto Rican 67,192 1.70 

Cuban 17,400 0.44 

Central/South American 131,955 3.33 

Other Hispanic 135,597 3.42 

Non-Hispanic White 2,134,726 53.90 

Non-Hispanic Black 583,758 14.74 

Other Non-Hispanic 297,026 7.50 

Unknown 30,892 0.78 

Total Number of Births for 2012 3,960,796 100 

Source: NCHS Vital Statistics 2012 

     

Infections Present and/or Treated During Pregnancy (STI) 

Information reported on STIs in birth certificate records has been collected as 

recently as 2009. As mentioned earlier, testing on the reliability of STI data from birth 

certificates has not been determined. However, the Vinikoor et al (2010) study found 

that reported health behaviors and reported pregnancy risks on birth certificates in 

comparison to recorded medical records were moderate to high in agreement (please 

refer to Table 9 page 59 for agreement levels).  While it can be argued that recorded data 

on STIs from birth certificates should be interpreted with caution, I argue that there is 

reason to further explore potential findings using these data as we can glean new 

information and knowledge from these STI data. Indeed, STI information on birth 

certificates provides a window of opportunity to capture a potential proxy of health and 
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potentially health risk behavior of pregnant women. In addition, these data should 

provide information on women who may unknowing have been affected by an STI.   

In Texas, as well as throughout the country, health care providers attending 

pregnant women are required by law to screen for HIV, syphilis, and Hepatitis B virus, 

unless patient objects. STI screenings are recommended to be done at the first prenatal 

visit or at the end of the first trimester of pregnancy especially among women at 

continued high risk, such as women with new or multiple sex partners and for women 

living in areas with high prevalence of STIs (Johnson 2007). These are recommendations 

set by CDC for precautionary reasons. If treatment is required, additional STI screening 

is required at third trimester for women in continual high risk. 

When STI screenings are performed during pregnancy, health practitioners are 

required to report results in birth certificate information as stated by guidelines from the 

Handbook on Birth Registration which include information recorded in hospitals and/or 

from physician records.  Since registered information on birth certificates comes from 

multiple sources, such as patients’ personal information as reported by the mother, 

mother’s physician, medical records, and other health practitioners throughout different 

points of the pregnancy.  

The 2003 revision for reporting on the standard certificate of live births allow for 

reporting of these STIs in a checkbox format. Data collected on birth certificates on STIs 

include gonorrhea, syphilis, chlamydia, Hepatitis B, and Hepatitis C.  An option for 

“none of the above” is included.  If checkboxes are not completed or checked, data are 

classified as “not stated,” or missing. NCHS recommends that these data be collected 
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directly from medical records using a facility worksheet, a form developed by NCHS. 

Additional instructions on reporting these data are available in the Guide to Completing 

the Facility Worksheets for the Certificate of Live Births and Report of Fetal Death 

(2003 Revision).  

The use of STI information from birth certificate data are the best available data 

for this dissertation as the focus is on maternal health outcomes with a focus on the 

Latina paradox.  Furthermore, with multiple sources collecting and reviewing patients’ 

information throughout different points of the pregnancy, the final data registered in 

birth certificates should provide reliable data for this dissertation.   

 

Description of Data 

A description of the data, user guide, technical notes, and the Public Use Natality 

Files are provided by CDC and NCHS, and can be accessed at http://www.cdc.gov 

/nchs/data_ access/VitalStatsOnline.htm for years 2009-2012. Dictionary files, data, and 

user guides can be found at http://www.nber.org/data/vital-statistics-natality-data.html. It 

is important to note that as of 2005, geographical detail data, which includes state and 

nativity (country of birth) information has been restricted for public use. These restricted 

data can be made available on CD-ROM format by request through a request for data 

application process. This dissertation does not include these restricted data. I will discuss 

main points directly from the User Guide to the 2012 Natality Public Use File and 

technical notes mentioned above to describe the data. 

http://www.nber.org/data/vital-statistics-natality-data.html
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The birth registration system, also known as the National Vital Statistics System 

(NVSS), of the US includes 50 states, the District of Columbia (DC), New York City 

(NYC), Puerto Rico, Virgin Islands, Guam, American Samoa, and the Commonwealth 

of the Northern Mariana Islands. For this dissertation, I will focus on the US territory 

which consists of the 50 US states, DC, and NYC.  

Data for birth certificates are received by NCHS in electronic format from 

participating state entities through the Vital Statistics Cooperative Program (VSCP) “to 

provide required data for the National Vital Statistics System (NVSS)…the NVSS is a 

cooperative, decentralized system in which data from over 6 million vital events (live 

births, fetal deaths, deaths, etc.) records are collected each year by all States, NYC, DC, 

and five US territories and sent to NCHS for processing and dissemination” (VSCP). 

This dissertation uses data from births occurring within the US which include births to 

US residents and non-residents for years 2009-2012. Data on STIs was first reported in 

2009. Table 12 provides live births counts reported in the US for 2009-2012.   

 

Table 12  Births Occurring in the 50 States and District of Columbia, US 2009-

2012. 

 
 

2009 2010 2011 2012 

Live Birth Count 4,137,836 4,007,105 3,961,220 3,960,796 

Source: User Guide to the Natality Public Use File for years 2009-2012, Table A. 

 

 Table 12 shows all live births taken place for years 2009-2012. While the number 

of all live birth events is consistently large for years 2009-2012, approximately four 
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million each year, it is important to note that not all states and entities in the reporting 

US territory have fully implemented the current 2003 US Standard Certificate of Live 

Birth revision. The current 2003 revision includes the recommendation to collect data on 

STIs. Thus, sample sizes for each year are affected with potential missing data on 

variables of interest for my dissertation. Missing data is a shortcoming of many studies 

using secondary data. This dissertation is without exception, especially when using 

sensitive data; in this case, data reporting on variables regarding to STIs. Nevertheless, a 

statistical diagnostic will be done to determine if available data is large enough for 

scientific significance; more on this to follow. 

A major challenge in collecting all recommended data on birth certificates, 

especially sensitive data such as STIs, is dependent on having entities and states in the 

birth registration system of NCHS to implement the current revisions of the 2003 US 

Standard Certificate of Live Births. To improve collection of data and encourage 

implementation of the revised 2003 US Standard Certificate of Live Birth, NCHS 

developed two worksheets. The first is the “Mother’s Worksheet,” which collects data 

from mothers on race and ethnicity and education attainment. The second worksheet is 

the “Facility Worksheet” used to collect information from medical records for the 

mother and child, such as medical history, pregnancy risks, and delivery methods.  To 

assist hospital staff in reporting information on the Facility Worksheet for birth 

certificate records, NCHS developed the Handbook on Birth Registration and an 

instructional manual, Guide to Completing the Facility Worksheets for the Certificate of 

Live Births and Report of Fetal Death (2003 Revision). These steps and 
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recommendations taken by NCHS may indeed aid in collecting and reporting greater 

amounts of information on birth certificates for each successive years. 

Indeed, when all states and territories adopt the 2003 revision of the birth 

certificate, birth certificate data should provide a larger, more robust data that produces 

higher quality and more complete information on pregnancies and birth outcomes. For 

now, analytical work, including those provided in this dissertation, are limited to the 

available data. Table 13 below shows the number of states and entities having adopted 

the 2003 revision of the US Standard Certificate of Live Births along with births 

occurring in reporting areas for years 2009-2012.  The User Guide to the Natality Public 

Use File for years 2009-2012, under Table B, provides more details on items not 

reported by entities, (e.g., STIs, health behavior factors, and pregnancy risk outcomes).  

Analyses for this dissertation will rely on subsamples listed below on Table 13.  

Furthermore, sample sizes will be smaller as analyses will focus on three subgroups, 

Mexican origin, non-Hispanic White, and non-Hispanic Black women.   

 

Table 13  Births Occurring in Reporting Areas that have Adopted the 2003 

Revision of the Standard US Certificate of Live Births, 2009-2012. 

   2009 2010 2011 2012 

Reporting Areas
a
 29 35 38 40 

Live Birth Count
b
 2,816,719 3,101,037 3,398,489 3,495,710 

Note: Total reporting areas in US are 52 entities consisting of 50 states, District of 

Columbia, and New York City.  

Source: a.  User Guide to the Natality Public Use File for years 2009-2012, Table A. 

Source: b.  NCHS Vital Statisitcs, 2009-2012. 
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A comparison of Table 12 (pg. 72) to Table 13 (above) shows a considerable 

difference in sample size for 2009 data (from 4,137,836 down to 2,816,719). However, 

as more reporting areas adopted the current 2003 revision of the Standard US Certificate 

of Live Births, sample sizes increased in the successive years. Thus, data for 2010 and 

beyond are likely to provide more robust and perhaps higher quality data. Indeed, the 

percentage of all births occurring in 2009 that had information collected on birth 

certificates using the 2003 revision of the Standard US Certificate of Live Births was 

68.07%, and by 2012 the percentage increased to 88.26%.  

With a large number of missing data come concerns of potential biased results in 

analyses. Despite what may be a large number of missing data, especially for 2009, the 

data should be large enough to provide statistically significant results.  Furthermore, 

there is support for the use of these data, even when considering data with unknown 

cases, as these data are considered to be subsamples of original samples.  

Poston and Conde (Forthcoming 2015) provide a detailed explanation of the 

types of missing data and methods for handling missing data. The Poston and Conde 

(2015) study provide additional support for the use of these data.  Given that missing 

data for analyses of this dissertation are not contingent on the dependent variable or any 

other independent variables used in the logistic model, data are said to be missing 

completely at random (MCAR). This is exactly the case as data for variables of interest 

are collected and reported across many entities and continues to grow with successive 

years without contingency of one variable over another. Thus, when “all the missing data 
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are MCAR, this is usually not a serious problem because the remaining data are 

considered to be a subsample of the original sample” Poston and Conde 2015: pp. 2-3). 

The prefer method of dealing with MCAR data is the use of listwise deletion, or 

case deletion, which is the most common default method in most statistical packages 

(Poston and Conde 2015). The use of listwise deletion is also a conservative approach to 

dealing with missing data, however, standard errors may be larger with the potential of 

the statistical power being reduced.  Given that data to be used meet the MCAR 

assumption, the deletion of missing data, even for subsamples of original samples, 

should results in models with unbiased estimates.  

 

Methodology 

Stata/SE 13.1 statistical software package is used for analyses in this dissertation.  

Data from US birth certificate records are accessed through the public use microdata 

files from the NCHS vital statistics website: (http://www.cdc.gov/nchs/data_ 

access/VitalStats Online.htm) for 2009-2012.  Data dictionary for data files are provided 

and accessed from the National Bureau of Economic Research: (http://www.cdc.gov/ 

nchs/data_access/ VitalStats Online.htm).    

Social determinant theories and sexual theories with regard to SES and STI 

contraction and transmission are used and serve as theoretical foundation to hypothesize 

expected outcomes in prevalence and likelihood of birth-giving women to have presence 

or treatment of STIs by race and ethnicity. Three subgroups are compared in the 

analyses; Mexican origin women, non-Hispanic White, and non-Hispanic Black women. 

http://www.cdc.gov/nchs/data_%20access/VitalStats%20Online.htm
http://www.cdc.gov/nchs/data_%20access/VitalStats%20Online.htm
http://www.cdc.gov/%20nchs/data_access/%20VitalStats%20Online.htm
http://www.cdc.gov/%20nchs/data_access/%20VitalStats%20Online.htm
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Established literature posits that STIs are more prevalent among individuals with low 

levels of SES. Latinas, being among those in the lowest rungs of SES, are expected to 

have higher incidence of STIs when compared to their more advantaged Black and 

White counterparts. If results of this dissertation find that Latinas are less likely to have 

an STI present or treated during pregnancy, such findings would encourage further 

investigation to determine if unanticipated findings can be partially or totally explain by 

hypotheses used in the Latina paradox.     

Four hypotheses are tested which include comparative prevalence of STIs and the 

likelihood of having an STI present or treated during pregnancy compared across the 

three subgroups.  A variable measuring sexually transmitted infections (STIs) among 

pregnant women is used as a health outcome.   

The first two hypotheses are tested using a t-test (mean) statistic by comparing 

prevalence of STIs across the three subgroups.  In general, prevalence of STIs among 

population has been found to be low, including among pregnant women.  Thus I am 

expecting to see low prevalence of women diagnosed with STIs.  Means (prevalence) for 

White and Black subgroups are compared against that of the Mexican origin subgroup to 

determine if, on average, prevalence of STIs is significantly lower, similar, or higher for 

Mexican-origin women when compared to their counterparts. 

Hypotheses three and four are tested using a logistic regression model to 

determine the likelihood of having an STI present or treated during pregnancy.  Delgado 

et al. (2008), provide a model to test acculturation difference of the risk behavior of 

needle sharing among native-born and island-born Puerto Rican injection drug users. 
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Likelihood of needle sharing was used as the dependent variable. I will employ a similar 

model and use STI diagnosis as the dependent variable and predict health outcomes 

across the three comparative groups.   

The STI variable in this dissertation is bounded to a binary outcome; subject is or 

is not diagnosed as having an STI(s). Thus, logistic regression is an ideal method when 

predicting binary outcomes (Acock 2006). An additional benefit in using logistic 

regression is its ease of interpreting results expressed as odds ratios. When odds ratios 

are greater than 1.0, results are interpreted as an increase in the likelihood of event to 

happen; odds ratios less than 1.0 are interpreted as a decrease in the likelihood of event 

to happen.  Odds ratios can also be converted and interpreted into percentage in the 

likelihood of event to take place.   

Data diagnostics are performed which include power sample calculations once 

means are produced for the STI variable.  Given that STI is the variable of interest and 

that prevalence of STIs are small among pregnant populations, power sample 

calculations are done to determine if sample sizes are large enough for strength in 

statistical significance.  A power sample calculation greater than .80 is desired.  

Variance inflation factor (VIF) analysis will be performed for the logistic regression 

models to test for multicolinearity in the data. VIF values lower than 10 are desired. 

A final note on cases; given that full term pregnancies approximate nine months 

and pregnant women are screened and treated for STIs during pregnancy (when 

possible), there is potential for a subject to have presence/treatment of STI(s) in multiple 
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years (e.g., 2009 and 2011).  Thus, cases of STI will be counted as individual cases for 

years 2009-2012.  

 

Definition and Measurement of Variables 

 Variable information from birth certificates comes from the User Guide to the 

Natality Public Use File pdfs for years 2009-2012.  Many of the variables to be used 

have been coded and calculated in birth certificate data for ease of use, for example, first 

prenatal visit. This dissertation takes advantage of these recoded variables for definition 

and generation of the independent variables. The dependent variable (STI) is generated 

from the checkbox format of STIs reported in birth certificates. A series of dummy 

variables are created for the multinomial logistic regression model which would allow 

placing subjects according to their social location, for example, individuals with a high 

school diploma, individuals who are between ages 20-24, etc. (Acock 2006). This is 

done to determine more precisely the likelihood of a subject within a social location to 

be diagnosed with an STI. 

 

Dependent Variables 

STI is the principle variable of interest in this dissertation and is used for mean 

comparisons with regard to the t-tests.  STI also serves as the dependent variable in the 

logistic regression model.  Data will be analyzed on a yearly basis from 2009-2012.  STI 

data are derived from birth certificate records under the variable of “Infections Present or 

Treated During this Pregnancy” in checkbox format under pregnancy risk factors. 
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Infections reported include chlamydia, gonorrhea, primary and secondary syphilis, 

Hepatitis B, and Hepatitis C. Infections present or treated during this pregnancy are 

reported in birth certificates as Yes, No, Unknown or not stated, and Blank (not on 

certificate).  The STI variable will be recoded as a dummy variable where: 1 = One or 

any combination of infections present or treated during pregnancy which include 

chlamydia, gonorrhea, syphilis, hepatitis b, hepatitis c; 0 = otherwise. 

In regards to the STI data, “blanks” reported on birth certificates are linked to 

reporting areas that have not adopted the current 2003 revision of the US Standard of 

Certificate of Live Births.  Thus, blanks are not included as part of sample datasets for 

this dissertation. These data are automatically removed in Stata using the listwise 

deletion process (Acock 2006) as these data meet the missing completely at random 

(MCAR) assumption (Poston and Conde 2015). Thus, birth certificate cases reporting 

“Unknown or Not Stated” are not included in the mean comparisons and in the logistic 

regression model to remove ambiguity and to meet the binary assumption.   

 

Independent/Control Variables 

 A series of dummy variables are created to categorized independent variables 

into nominal outcomes.  This is done to predict likelihood outcomes of individuals being 

diagnosed with an STI (independent variable) dependent on their social location (e.g., 

marital status, age, level of education, etc.).  
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 Marital status is reported on birth certificates as Yes or No.  A dummy variable 

is created where 1 = Yes; 0 = No.  Expected outcomes from existing literature posit that 

being married may reduce risk of STI contraction (Finer, Darrock, Singh 1999). 

Age dummy variables are created from the “Mother’s Age Recode 9” variable 

reported on birth certificates as a series of nine (9) age categories in 5 year intervals, 

starting with “Under 15 years” (value of 1) to “50-54 years” (value of 9). A series of 

eight dummy variables are created where: 

1 = Under 15 years; 0 = otherwise 

1 = 15-19 years; 0 = otherwise 

1 = 20-24 years; 0 = otherwise 

1 = 25-29 years; 0 = otherwise (reference group) 

1 = 30-34 years; 0 = otherwise 

1 = 35-39 years; 0 = otherwise 

1 = 40-44 years; 0 = otherwise 

1 = 45 and over; 0 = otherwise.   

Women giving birth when 45 years of age and above are combined as case counts are 

low (i.e., less than 20) for ages 50-54.  

CDC reports that STIs are more common among those between the ages of 14-24 

(CDC STD Surveillance 2010 Report).  Thus I expect to see that likelihood of being 

diagnosed with an STI is lower for individuals greater than 25.  For my dissertation, age 

category of 25-29 serves as the reference group in the logistic model.  Thus, as posited in 
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the CDC surveillance report (2011), I am expecting to see that individuals greater than 

30 years are likely to have lower odds of being diagnosed with an STI.  

 Education dummy variables are created from the “Mother’s Education” variable 

reported on birth certificates as a series of nine (9) education categories starting with “8
th

 

grade or less” (value of 1) to “Doctorate or Professional Degree” (value of 8).  

“Unknown” is reported with a value of 9.  A series of seven dummy variables are created 

where: 

1 = 8
th

 grade of less; 0 = otherwise 

1 = 9
th

-12
th

 with no high school diploma; 0 = otherwise 

1 = High school/GED diploma; 0 = otherwise (reference group) 

1 = Some college/associate degree; 0 = otherwise 

1 = Bachelor’s degree; 0 = otherwise 

1 = Master’s/Doctorate’s/Professional degree; 0 = otherwise 

1 = Unknown; 0 = otherwise 

Literature related to age and STIs by Annang et al. (2010) posits that having 

higher levels of education (attainment of bachelor’s degree) may reduce some sexual 

risk behavior among young women in transition to adulthood.  Findings are from 

predictive probability models of self-reported STIs and assay diagnosed STIs.  We may 

expected to see that likelihood of being diagnosed with an STI is lower for individuals 

with higher levels of education (i.e., bachelor’s degree and greater).  High school/GED 

attainment serves as the reference group in the logistic model.  
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 First prenatal visit dummy variables are created from the “Month Prenatal Care 

Began Recode” variable reported on birth certificates as a series of three (3) trimester 

categories starting with “1
st
 to 3

rd
 month” (value of 1), 4

th
-6

th
 month (value of 2), “7

th
 to 

final month” (value of 3), “No prenatal care” (value of 4), and “Unknown or not stated” 

(value of 5).  A series of five dummy variables are created where: 

1 = First prenatal visit occurred during 1
st
 trimester; 0 = otherwise 

1 = First prenatal visit occurred during 2
nd

 trimester; 0 = otherwise 

1 = First prenatal visit occurred during 3
rd

 trimester; 0 = otherwise 

1 = No prenatal care; 0 = otherwise 

1 = Unknown or not stated prenatal visit; 0 = otherwise (reference group) 

Latinas, especially foreign-born Latinas, and Blacks are posited to begin prenatal 

care further into their pregnancy when compared to Whites (Balcazar, Aoyama and Cai; 

1991). There is uncertainty on expected results for likelihood of being diagnosed with an 

STI in relation to when first prenatal care begins. It may be likely that being diagnosed 

with an STI would be higher among individuals who defer their first prenatal visit to the 

second and third trimester of pregnancy; this is speculative.  The Unknown/Not stated 

variable serves as the reference group in the logistic model.  

 Race/Ethnicity dummy variables are created from the “Mother’s Race/Hispanic 

Origin” variable reported on birth certificate records.  This variable consists of nine (9) 

categories where individuals are placed depending on their reported Hispanic origin (if 

Hispanic ethnicity is reported) and/or if non-Hispanic origin is reported.  In the 

“Mother’s Race/Hispanic Origin” variable reported on birth certificate records, a value 
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of 1 is reported for Mexican origin women, for non-Hispanic Whites a value of 6 is 

reported, and for non-Hispanic Blacks a value of 7 is reported.  These are the reported 

values of interest for this dissertation.  A series of three dummy variables are created 

where: 

1 = Mexican; 0 = otherwise 

1 = Black; 0 = otherwise 

1 = White; 0 = otherwise (reference group) 

The Latina paradox literature commonly uses these three subgroup populations. 

Whites are commonly used as the reference group given that Whites are likely to have 

greater access to life opportunities such as greater levels of SES which is associated with 

better health outcomes.   

 Table 14 below provides the variables and measurements to be used in the 

logistic regression model to predict likelihood of being diagnosed with an STI among 

pregnant women for years 2009-2012 using US birth certificate data.  The next chapter 

provides a brief summary of descriptive statistic results of the data.  Chapter 5 includes 

results of the t-test mean comparisons to test my first two hypotheses and determine if 

there are significant differences in prevalence of STIs between the comparative groups.  

Chapter 5 also provides results of the logistic regression model to test my third and 

fourth hypotheses to determine if Mexican-origin Latinas are less likely to have an STI 

present or treated during pregnancy when compared to Whites and Blacks.  
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Table 14  Variables Used in the Logistic Regression Model to Test Likelihood of 

Having an STI Present or Treated During Pregnancy. 

 
Dependent Variable   

  STI 1 = Infections present or treated during pregnancy, 

one or any combination of chlamydia, gonorrhea, 

syphilis, Hepatitis B, Hepatitis C; otherwise = 0  

Independent Variables   

    Marital Status 1 = yes; otherwise = 0 

    Age   

      Under 15 Years 1 = yes; otherwise = 0 

      15-19 Years 1 = yes; otherwise = 0 

      20-24 Years 1 = yes; otherwise = 0 

      25-29 Years (ref) 1 = yes; otherwise = 0 

      30-34 Years 1 = yes; otherwise = 0 

      35-39 Years 1 = yes; otherwise = 0 

      40-44 Years 1 = yes; otherwise = 0 

      45 and Over 1 = yes; otherwise = 0 

    Education   

8th Grade or Less 1 = yes; otherwise = 0 

9th-12th/No Diploma 1 = yes; otherwise = 0 

High School/GED Diploma (ref) 1 = yes; otherwise = 0 

Some College/Assoc. Degree 1 = yes; otherwise = 0 

Bachelor's Degree 1 = yes; otherwise = 0 

Master/Dr/Prof. Degree 1 = yes; otherwise = 0 

Unknown 1 = yes; otherwise = 0 

First Prenatal Visit Occurred During   

1st Trimester 1 = yes; otherwise = 0 

2nd Trimester 1 = yes; otherwise = 0 

3rd Trimester 1 = yes; otherwise = 0 

No Prenatal Care 1 = yes; otherwise = 0 

Unknown/Not Stated (ref) 1 = yes; otherwise = 0 

Race/Ethnicity 
  

White (ref) 1 = yes; otherwise = 0 

Mexican 1 = yes; otherwise = 0 

Black 1 = yes; otherwise = 0 
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CHAPTER IV 

DESCRIPTIVE RESULTS 

 

 This dissertation addresses the research question that determines consideration of 

the Latina paradox to potentially be expanded to include STIs among expecting mothers. 

This is done by comparing prevalence and likelihood of having an STI present or treated 

during pregnancy across Mexican, White, and Black women. Using US birth certificate 

records from 2009-2012, I ask the question, are Mexican origin Latinas less likely to 

have an STI present or treated during pregnancy when compared to Whites and Blacks? 

However, before I provide results and interpretation of the analyses for this dissertation, 

let’s first consider the data to be used, its size, and trends in the data.  In this chapter I 

discuss results and trends of the descriptive summaries. 

 

Descriptive Summary Results 

Table 15 below provides sample sizes by race and ethnicity for years 2009-2012.  

Given that this dissertation relies on data recorded on STIs, birth certificates not 

reporting on these data are removed from the samples used for analyses.  The sample 

data reflects only those individuals reported to be Hispanic of Mexican origin, non-

Hispanic White, and non-Hispanic Black.  The values of interest in Table 15 are the 

percentage of birth certificates removed from samples due to unknown or no information 

reported on STIs.  An increase in data should provide more robust results and indeed, we 

can see an increase in available data reporting on STIs for each successive year starting 
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from 2009.  As mentioned in the previous chapter, it was expected that sample sizes of 

data would be affected by states not yet implementing the current 2003 revision of the 

US Standard of Certificate of Live Births.  As more states implemented the current 

revision of the birth certificate standard it was likely that data would increase.  Indeed, 

the largest percentage of the three subgroups with the lowest available data on STIs was 

for Blacks, where nearly 41% of birth certificates in 2009 did not included reported 

information on STIs. This number was reduced to 13.81% in 2012 for Blacks; likely due 

to an increase in states implementing the current revision of the birth certificate 

standards. The same pattern follows for the White (34.95% to 12.21%) and Mexican 

(19.71% to 8.50%) subgroups for years 2009-2012.   

Table 15 also provides the percentage of cases where “unknown/not stated” has 

been recorded in birth certificates for the STI variable. Of the 40.75% of birth 

certificates for the Black subgroup in 2009 mentioned above, only 1.79% of those cases 

removed were cases having “unknown/not stated” reported on birth certificates. 

Furthermore, the focus group of this dissertation, Mexican, have a small percentage 

(0.32% to 0.18% from 2009-2012) of cases having reported “unknown/not” stated status 

in the STI variable. These data look promising.  

While the percentage of cases removed are large, especially for 2009 data, results 

of analyses should not provide bias estimates as these missing data fall under the missing 

completely at random (MCAR) assumption (Poston and Conde 2015).  Nevertheless, the 

data are still large, ranging from N=2,324,026 for 2009 to N=2,891,300 for 2012.  

However, given that the prevalence of STIs are small among pregnant population when  
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Table 15  Total Size of Samples by Race, Ethnicity and Year with Reported Information on STIs from US Birth 

Certificate Records, 2009-2012. 

 

2009 2010 2011 2012

Mexican Sample (N)

Total number of birth certificates 651,384 604,620 572,948 562,250

Birth certificates reporting on education, prenatal care, and STIs (n) 522,974 530,296 521,847 513,974

Percentage of birth certificates removed from samplea 19.71% 12.29% 8.92% 8.59%

Frequency  and (percentage) of cases reporting "unknown/not stated"  

in STI variablesb

1,672 (0.32%) 1,750 (0.33%) 1,108 (0.21%) 914 (0.18%)

White Sample (N)

Total number of birth certificates 2,213,030 2,163,096 2,147,243 2,134,726

Birth certificates reporting on education, prenatal care, and STIs (n) 1,439,764 1,621,590 1,822,870 1,874,167

Percentage of birth certificates removed from samplea 34.94% 25.03% 15.11% 12.21%

Frequency  and (percentage) of cases reporting "unknown/not stated"  

in STI variablesb

8,717 (0.6%) 7,273 (0.45) 9,383 (0.51%) 6,731 (0.36)

Black Sample (N)

Total number of birth certificates 609,787 590,081 582,593 583,758

Birth certificates reporting on education, prenatal care, and STIs (n) 361,288 426,788 482,934 503,159

Percentage of birth certificates removed from samplea 40.75% 27.67% 17.11% 13.81%

Frequency  and (percentage) of cases reporting "unknown/not stated"  

in STI variablesb

6,569 (1.79%) 5,683 (1.31%) 5,687 (1.16%) 4,557 (0.90%)

Total combined sample size  for data (n) 2,324,026 2,578,674 2,827,651 2,891,300

Note: aIncludes reported "unknown/not reported" cases of STIs.

          bFrequencies are from birth certificates reporting infromation on STIs.

Source: NCHS Vital Statistics 2009-2012.
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compared to the overall population, a power sample calculations (results provided in 

chapter five) will determine if the samples for this dissertation are large enough to 

provide statistically significant and scientifically meaningful results.  Let’s now take a 

close look at characteristics of the sample populations for this dissertation.   

To assess characteristics and trends in the data of each subgroup, a series of 

figures are provided using summary statistics for the variables of interest and are 

compared across race and ethnicity.  Figure 6 shows reported marital status of pregnant 

women across the three subgroups.  The series of data from 2009-2012 show that Whites 

have a higher percentage of women who reported being married (~71%) when compared 

to Mexican (~49%) and Black women (~28%). A comparison between birth certificate 

data and US Census 2011 data from the Gonzalez-Barrrera and Lopez (2013) and the 

Brown and Patten (2014) Pew Research Reports show a 20 percent difference in marital 

status of pregnant women for Mexican women (~69% US Census; ~49% birth certificate 

data); for Whites (-3%) and Blacks (-6%), the difference is much smaller; difference 

worth noting. Trend shows, however, that Whites consistently are more likely to report 

being married when compared to Mexican and Black women even after birth.  
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Figure 6  Marital Status of Pregnant Women by Race and Ethnicity using US Birth 

Certificate Records, 2009-2012. 

Source: NCHS Vital Statistics 2009-2012. 

 

 

 Descriptive summary results from the age category variables also show 

consistency in reported ages. Figure 7 below shows that among pregnant women, Blacks 

have the highest percentage of giving birth at younger ages. Black women are the 

youngest of the three subgroups between the ages of less than 15 years of age to ages 20-

24. This demographic trend transitions to Whites as having the highest percentage of 

women giving birth in the remaining age categories beginning with age 25 through age 

54.  Mexican women consistently hover between Blacks and Whites across all the age 

categories up to age 44.   

These results in age-specific groups of women having the highest percentage of 

births in the 20-24 year range correlates with the common pattern noted by Morgan and  
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Figure 7  Age Category Distributions of Pregnant Women by Race and Ethnicity using US Birth Certificate Records, 

2009-2012. 

      

Source: NCHS Vital Statistics 2009-2012.  
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Figure 7  Continued. 

      

Source: NCHS Vital Statistics 2009-2012. 
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Hagewen (2005) where fertility rates start in the teen years and peak in the 20’s, and 

more so among minority and low SES populations as seen with the Black and Mexican 

subgroups. The trend for White women having the highest percentage of giving births at 

ages 25 and beyond appears to reflect a pattern of Whites deferring family planning, and 

perhaps marriage, in lieu of higher education attainment. 

Figure 8 provides descriptive results of education attainment for the three 

subgroups.  The consistent pattern reflects the disparity in education attainment between 

Whites and the two minority groups.  Mexican women by far have the lowest levels of 

education attainment with as much as 14% to 17% of Mexican women between 2009-

2012 having completed less than an eighth grade level education compared to a low of 

approximately 1.4% for Whites.  

The education attainment pattern presented in Figure 8 show that Mexican 

education attainment is skewed at a disadvantage when compared to Blacks and Whites.  

Thus, Mexicans are likely to have lower access to life opportunities and diminished 

potential for improving their SES.  Having said this, established literature posits that 

individuals with low levels of SES are more likely to have higher risks of deleterious 

health behavior which include higher likelihood of contracting STIs.  If education 

attainment, especially higher levels such as attainment of a bachelor degree, are 

associated with lower risks of contracting an STI (Annang et al. 2010), then Mexican 

women are at a significantly higher risk when compared to Blacks and Whites.  Indeed, 

summary descriptive results show that Mexicans are 4 (2012) to 4.5 (2009) times less 

likely to have a bachelor degree when compared to Whites.  Blacks are 2.5 times less 
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Figure 8  Education Attainment Distributions of Pregnant Women by Race and Ethnicity using US Birth Certificate 

Records, 2009-2012. 

     

 Source: NCHS Vital Statistics 2009-2012.  
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Figure 8  Continued. 

     

` Source: NCHS Vital Statistics 2009-2012. 
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likely to have a bachelor degree when compared to Whites.  For Mexican women, the 

disparity is higher at the master’s and beyond level where this subgroup is seven times 

less likely to have a master’s degree and beyond when compared to Whites.     

In regards to prenatal care, see Figure 9, Whites have the highest first prenatal 

care visit occurring in the first trimester (~75%).  Approximately 65% of Mexican 

women have their first prenatal visit during the first trimester and Blacks have the lowest 

at 56% to 60% of pregnant women. A small percentage of Mexican and Black women 

have no prenatal care (2% to 3%); for Whites, the percentage is smaller (~1%).   

 A general overview of descriptive results for STIs appears to be consistent for 

years 2009-2012, see Figure 10.  And while prevalence of STIs is small among pregnant 

women, these data provide very interesting results of disparities in health outcomes 

across the three subgroups of interest.  There are clearly more reported diagnosis of 

chlamydia and gonorrhea across the three subgroups in birth certificate data.  Blacks, 

however, are clearly the most negatively impacted by STIs when compared to Whites 

and Mexicans.  The largest comparison is that of syphilis diagnosis where Blacks have 

about 10 times more reported diagnosis of syphilis when compared to Whites.  Blacks 

have over 8 times more reported cases of gonorrhea; about 5 times more reported case of 

Hepatitis B, and over 4 times more reported cases of chlamydia when compared to 

Whites for 2009-2012.  

There are two notes of interest in the data that can be seen in Figure 10 in regards 

to trends in reported STIs.  First, for the Mexican subgroup, there is a steady increase in 

the number of chlamydia diagnosis among pregnant women from 1.38% in 2009 to 
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Figure 9  Distribution of First Prenatal Visit per Trimester among Pregnant Women by Race and Ethnicity using US 

Birth Certificate Records, 2009-2012. 

 

Source: NCHS Vital Statistics 2009-2012.
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Figure 10  Prevalence in Percentage of Reported STIs among Pregnant Women by Race and Ethnicity using US Birth 

Certificate Records, 2009-2012. 

 

Source: NCHS Vital Statistics 2009-2012.
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1.71% in 2012.  It could be argued that if the numbers of cases of chlamydia are 

significantly reduced for Mexicans, percentage of STIs may reflect similar trends in STIs 

to that of Whites. It is uncertain at this point if the increase in chlamydia cases is due to 

an outbreak in chlamydia for Mexican women (see Appendix B Figure B1), an increase 

in reported cases due to more data being collected by  states, or the quality and/or 

increase of data from 2009-2012.  

 Second, Whites have the highest percentage of women that have been diagnosed 

with Hepatitis C, from 0.24% in 2009 to 0.35% in 2012 when compared to Mexicans 

and Blacks.  This may reflect a continual trend of diagnosis in regards to STI 

contraction. Thus, Hepatitis C should be an area of concern among the White pregnant 

population. 

 The trends in STI diagnosis reported in birth certificate data reflect trends 

reported by CDC where Blacks have much higher rates of STIs when compared to 

Whites and Latinas. However, the data from birth certificate show a much smaller gap in 

STI diagnosis disparity. Indeed, with the exception of chlamydia cases among pregnant 

Mexican women, prevalence of STIs may be similar to that of Whites. These STI data 

reflect what has been reported by the 2005 CDC Surveillance Report where private 

providers may be underreporting STI diagnosed cases to the CDC for privacy reasons. 

Whites are more likely to see private providers whereas minorities are more likely to 

seek diagnosis and treatment of STIs at public clinics or family planning clinics. Thus, 

non-reporting of STIs from private providers may bias STI rates showing lower overall 

rates of STIs among Whites (CDC Surveillance Report 2005).      
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 As mentioned in the methodology chapter, the STI variable is created to measure 

a proxy of health and as a health outcome.  The STI variable is a dichotomous variable 

where presence or treatment of one or any combination of the reported STIs in birth 

certificate records = 1; no presence/treatment of STIs = 0.  Given that prevalence of STIs 

are expected to be small among pregnant populations (under 6% of all pregnant 

population sample) and that a large percentage of data are removed from the samples 

(e.g., 2009 data), power sample calculations are done to ensure that the sample sizes are 

large enough for strength in statistical significance and that results can be considered to 

be scientifically meaningful.  The next chapter provides results of the power sample 

calculations and diagnostics, t-tests, and the logistic regression analyses that should 

provide answers for my research questions.  
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CHAPTER V  

RESULTS OF ANALYSES 

 

Much like what was found in the Teller and Clyburn (1974) study which first 

presented unanticipated low outcomes in infant mortality rates for Spanish-speaking 

population, this dissertation intends to determine if there are unanticipated results in 

reported STI outcomes for birth-giving women of Mexican origin when compared to 

their White and Black counterparts.  Literature on STIs transmission posits that STIs are 

more prevalent among individuals with low levels of SES. Mexican-origin women, 

being among those in the lowest rungs of SES, are expected to have higher incidence of 

STIs when compared to their more advantaged (in regards to SES) Black and White 

counterparts. However, based on STI surveillance reports from the CDC, Blacks have 

the highest rates of STIs followed by Latinas in general, with Whites having the lowest 

rates of the three comparative groups. This dissertation determines if prevalence and 

likelihood of being diagnosed with an STI is much lower than anticipated among birth-

giving women of Mexican origin when compared to their White and Black counterparts.  

This dissertation tests four hypotheses. The first two hypotheses (H1, H2) are 

tested using a t-test statistic for significant difference in prevalence of STIs among 

pregnant women across the three comparative groups. Hypotheses H3 and H4 are tested 

using a logistic regression model to determine the likelihood of STI diagnosis among 

pregnant women based on individuals’ demographic and SES factors (i.e., social 

location). Hypotheses for this dissertation are formulated based on existing social 
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determinants of health theory with regard to SES and STI contraction and transmission, 

and literature and data on STIs from CDC. This dissertation tests the following 

hypotheses:  

H1: Prevalence of STIs among pregnant women is lower for Mexican women 

when compared to non-Hispanic Black women. 

 

H2: Prevalence of STIs among pregnant women is higher for Mexican women 

when compared to non-Hispanic White women.  

 

H3: The likelihood of having an STI present or treated during pregnancy is 

lower for Mexican women when compared to non-Hispanic Black 

women, controlling for SES and demographic variables.  

 

H4: The likelihood of having an STI present or treated during pregnancy is 

higher for Mexican women when compared to non-Hispanic White 

women, controlling for SES and demographic variables.  

 

Findings of this dissertation will contribute to literature associate with the Latina 

paradox.  

 

T-Tests of Mean Comparison Results 

Given that STI is the variable of interest for this dissertation and that prevalence 

of STIs are small among pregnant populations, power sample calculations are done for 

each subgroup sample to ensure that sample sizes are large enough for strength in 

statistical significance and provide scientifically meaning results for the t-test mean 

comparisons and the logistic regression results.  A power sample calculation greater than 

.80 is desired.  Power sample calculations are done using a power and sample-size 

analysis on Stata/SE 13.1. Summary statistic results for means and standard deviations, 

as well as sample sizes for the STI variable by race/ethnicity are used for the power 
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sample calculations. Estimated power is calculated for two-sample means, using 

Sattertwhaite’s t-test and assuming unequal variances where Ho: m2 equals m1 versus 

Ha: m2 not equal m1. Table 16 provides results of the power sample calculations. 

 

Table 16  Power Sample Calculations for Subgroup Sample Populations Using 

Summary Statistics from STI Variable, 2009-2012 US Birth Certificate Records. 

 

 

The 2009 power sample calculation between the White and Mexican subsamples 

yielded a power calculation of .86. For 2010, the power sample calculation between the 

White and Mexican subsamples yielded a .99 power calculation. All other subsample 

calculations between subgroups yielded a score of 1.00. Data for all subgroups are large 

enough to provide statistical significance and provide scientifically meaningful results. 

Power N N1 N2 N2/N1 delta m1 m2 sd1 sd2

2009

  Mexican/White 0.86 1,962,738 522,974 1,439,764 2.7530 -0.0006 0.0153 0.0147 0.1229 0.1202

  Mexican/Black 1.00 884,262 522,974 361,288 0.6908 0.0426 0.0153 0.0579 0.1229 0.2336

2010

  Mexican/White 0.99 2,151,886 530,296 1,621,590 3.0579 -0.001 0.0161 0.0151 0.1258 0.1218

  Mexican/Black 1.00 957,084 530,296 426,788 0.8048 0.0424 0.0161 0.0585 0.1258 0.2346

2011

  Mexican/White 1.00 2,344,717 521,847 1,822,870 3.4931 0.0433 0.0174 0.0607 0.1309 0.2388

  Mexican/Black 1.00 1,004,781 521,847 482,934 0.9254 -0.0021 0.0174 0.0153 0.1309 0.1226

2012

  Mexican/White 1.00 2,388,141 513,974 1,874,167 3.6464 -0.0027 0.019 0.0163 0.1367 0.1266

  Mexican/Black 1.00 1,017,133 513,974 503,159 0.9790 0.0404 0.019 0.0594 0.1367 0.2363

Note: Alpha level is 0.05.

Note: Power sample calculations use sample size (N, N1, N2), mean (m1, m2), and standard deviation (sd1, sd2) 

for each subsample. with significant level of .05 

Note: Samples exclude unknown and/or not reported cases of STIs.

Source: NCHS Vital Statistics 2009-2012.
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Furthermore, missing STI data, especially for 2009, which are missing completely at 

random (MCAR) should not be a concern or provide bias estimates in the results. 

It was expected that prevalence of STIs would be small among pregnant women.  

Indeed, when counts are combined for all women in the subsamples, percentages of 

pregnant women with presence or treatment of one or any combination of STIs during 

pregnancy for the years 2009-2012 are 2.15%, 2.24%, 2.34%, and 2.43% respectively, 

using US birth certificate data.  However, individual subgroup comparisons show 

disparities in prevalence of STIs.  Table 17 shows that among the subgroups, Blacks 

consistently are reported to have higher prevalence of one or more STIs.  While Whites 

and Mexicans report to have lower prevalence of STIs.   

The two-tailed t-test mean comparisons, assuming unequal variance, between 

subgroups on the prevalence of STIs among pregnant women show significant and 

consistent results to support my first hypothesis (H1).  First, across all subsample mean 

comparisons between Mexican and Blacks for years 2009-2012, prevalence of STIs 

among pregnant women of Mexican origin are significantly different when compared to 

their non-Hispanic Black counterpart.  The t values (not listed on Table 17) are 100.38, 

106.35, 111.34, and 105.09 for years 2009-2012 respectively.  All mean comparisons are 

significantly different and have a p value < .001; alpha level is at .05.  The data show 

that prevalence of STIs among pregnant women is lower for Mexican women when 

compared to Black women.  These results support my first hypothesis (H1). 
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Table 17  Results of T-Test Mean Comparisons of STI Variable Created with One 

or Any Combination of STIs Present or Treated During Pregnancy Using 2009-

2012 Birth Certificate Records. 

  

2009 (N=2,324,026)

n % n % n %

1,439,764 61.95 522,974 22.50 361,288 15.55

One or Any Combined STI

   Yes (Yes=1) 21,128 1.47 8,022 1.53 20,923 5.79

No (No=0) 1,418,636 98.53 514,952 98.47 340,365 94.21

Mean and Standard Deviation Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

0.0147*** 0.1202 0.0153 0.1229 0.0579*** 0.2336

2010 (N=2,891,300)

n % n % n %

1,621,590 62.88 530,296 20.56 426,788 16.55

One or Any Combined STI

Yes (Yes=1) 24,411 1.51 8,524 1.61 24,946 5.85

No (No=0) 1,597,179 98.49 521,772 98.39 401,842 94.15

Mean and Standard Deviation Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

0.0151*** 0.1218 0.0161 0.1258 0.0585*** 0.2346

2011 (N=2,827,651)

n % n % n %

1,822,870 64.47 521,847 18.46 482,934 17.08

One or Any Combined STI

Yes (Yes=1) 27,803 1.53 9,104 1.74 29,313 6.07

No (No=0) 1,795,067 98.47 512,743 98.26 453,621 93.93

Mean and Standard Deviation Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

0.0153*** 0.1226 0.0174 0.1309 0.0607*** 0.2388

2012 (N=2,891,300)

n % n % n %

1,874,167 64.82 513,974 17.78 503,159 17.40

One or Any Combined STI

Yes (Yes=1) 30,546 1.63 9,784 1.90 29,873 5.94

No (No=0) 1,843,621 98.37 504,190 98.10 473,286 94.06

Mean and Standard Deviation Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

0.0163*** 0.1266 0.0190 0.1367 0.0594*** 0.2363

Note: Samples exclude unknown and/or not reported cases of STIs.

***p<.001

MexicanWhite Black

Note: Mexican group serves as the reference group. 

Source: NCHS Vital Statistics 2009-2012

White Mexican Black

Mexican BlackWhite

White Mexican Black
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The two-tailed t-test mean comparisons, assuming unequal variance, between 

subgroups on the prevalence of STIs among pregnant women for the Mexican and White 

subgroups show significant and consistent results.  While mean differences are smaller 

for the Mexican and White subsamples in comparison to the Mexican and Black 

subsamples, the differences are still significant.  T values for mean comparisons are 

much smaller as well (not shown on Table 17); 3.37, 5.17, 10.82, and 12.92 for 2009 -

2012 respectively.  All mean comparisons are significant with p values of < .001; alpha 

level is at .05.   Thus, prevalence of STIs among pregnant women of Mexican origin is 

significantly higher when compared to their non-Hispanic White counterpart. These 

results support my second hypothesis (H2).   

 

Logistic Regression Results 

Prior to running the logistic regression models, data diagnostics are performed to 

ensure that no issues of multicolinearity are found in the models.  A series of variance 

inflation factor (VIF) analyses are performed.  VIF values lower than 10 are desired.  

Results of the VIF diagnostics are shown in Table 18 below.  All VIF values are less 

than 10, thus colinearity will not be of concern in the models.  The highest VIF value is 

6.80 under “1
st
 Trimester,” representing the first prenatal care visit within a trimester 

found in the 2011 data.  Indeed, it is the 1
st
 Trimester that shows to consistently have the 

higher VIF value, albeit well below a value of 10, of all variables of interest. The second 

highest VIF values are followed by “2
nd

 Trimester” and “3
rd

 Trimesters,” again, well 
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under the desired value of 10.  The mean VIF scores range from 1.72 to 1.88 for years 

2009-2012 data. 

Results of the VIF diagnostics are shown in Table 18 below.  All VIF values are 

less than 10, thus colinearity will not be of concern in the models.  The highest VIF 

value is 6.80 under “1
st
 Trimester,” representing the first prenatal care visit within a 

trimester found in the 2011 data.  Indeed, it is the 1
st
 Trimester that shows to consistently 

have the higher VIF value, albeit well below a value of 10, of all variables of interest. 

The second highest VIF values are followed by “2
nd

 Trimester” and “3
rd

 Trimesters,” 

again, well under the desired value of 10.  The mean VIF scores range from 1.72 to 1.88 

for years 2009-2012 data. 

Results of the logistic regression models for years 2009-2012 are shown below in 

Table 19.  Results of the logistic regression models can be interpretation in two formats, 

the odds multiplying the likelihood of an STI present or treated during pregnancy or the 

percentage decrease or increase in the likelihood of an STI present or treated during 

pregnancy while holding other variables constant.  A rule of thumb to consider is that 

reported odds ratios lower than 1.0 decreases likelihood of event to take place, while 

odds ratios greater than 1.0 increase the likelihood of event to take place. 
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Table 18  Variance Inflation Factor Results for Logistic 

Regression Models. 

   Variance Inflation Factor 

Variable 2009 2010 2011 2012 

1st Trimester 5.38 5.44 6.80 6.17 

2nd Trimester 4.63 4.69 5.83 5.28 

3rd Trimester 1.98 1.97 2.26 2.14 

Bachelor's Degree 1.65 1.70 1.74 1.76 

Some Coll./Assoc. Deg. 1.56 1.59 1.61 1.62 

20-24 Years 1.53 1.53 1.52 1.52 

Master/Dr/Prof. Deg. 1.43 1.48 1.52 1.55 

Married 1.46 1.48 1.48 1.48 

30-34 Years 1.43 1.44 1.45 1.46 

No Prenatal Care 1.38 1.36 1.44 1.39 

9th-12th/No Diploma 1.44 1.44 1.42 1.39 

15-19 Years 1.47 1.45 1.41 1.38 

35-39 Years 1.27 1.27 1.27 1.28 

Mexican 1.31 1.29 1.27 1.25 

8th Grade or Less 1.25 1.23 1.21 1.19 

Black 1.19 1.20 1.19 1.19 

40-44 Years 1.07 1.07 1.07 1.07 

Unknown Education 1.03 1.03 1.03 1.03 

Under 15 Years 1.02 1.02 1.01 1.01 

45 and Above 1.01 1.01 1.01 1.01 

  

   

  

Mean VIF 1.72 1.73 1.88 1.81 

Note: High school/GED, 25-29 Years, Unknown Prenatal Care, 

and White serve as reference groups. 

Source: NCHS Vital Statistics 2009-2012. 
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For my dissertation, the series of dummy variables serving as independent 

variables represent a woman’s social location, that is, belonging to a certain group where 

1 = yes, 0 = no.  Thus, results of the logistic regression can be interpreted in the 

following format, for example, women reported to be married in 2009 would have a 

0.391 decline in the odds or likelihood of having an STI present or treated during 

pregnancy, holding other variables constant.  An alternate interpretation would be that in 

2009, the odds or likelihood of an STI present or treated during pregnancy for a married 

woman decrease by 61%, when compared to unmarried women, holding other variables 

constant.  Percentages are calculated by taking the value of the odds ratio, subtracting it 

by 1, then multiplying its results by 100.  Indeed, we can see a pattern in the odds of an 

STI reported to be present or treated during pregnancy decline by .391, .387, .373, and 

.367 for years 2009-2012 respectively for married women when compared to unmarried 

women, holding other variables constant.  That is a 61% to 63% decrease, for years 

2009-2012, in likelihood of an STI present or treated during pregnancy for married 

women.  These results are significant with p values < .001.  These results match the 

expected outcomes from existing literature which posits that being married may reduce 

risk of STI contraction (Finer, Darrock, Singh 1999). 
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Table 19  Results of Logistic Regressions: Likelihood of Having an STI Present or 

Treated During Pregnancy Using 2009-2012 Birth Certificate Records. 

 

Independent Variables
Std.   

Error

Std.   

Error

Std.   

Error

Std.   

Error

Marital Status (1=Yes) 0.391 *** 0.005 0.387 *** 0.005 0.373 *** 0.004 0.367 *** 0.004

Education (1=Yes)

8th Grade or Less 1.031 0.025 0.957 0.023 1.000 0.023 0.971 0.023

9th-12th/No Diploma 1.245 *** 0.015 1.206 *** 0.013 1.211 *** 0.013 1.225 *** 0.013

HS/GED (ref)

Some Coll./Assoc. Deg. 0.789 *** 0.010 0.799 *** 0.009 0.787 *** 0.008 0.782 *** 0.008

Bachelor's Degree 0.403 *** 0.011 0.384 *** 0.009 0.367 *** 0.008 0.366 *** 0.008

Master/Dr/Prof. Deg. 0.326 *** 0.014 0.301 *** 0.012 0.295 *** 0.011 0.276 *** 0.010

Unknown 0.889 * 0.044 0.798 *** 0.040 0.887 ** 0.041 0.895 ** 0.040

Age (1=Yes)

Under 15 Years 1.672 *** 0.135 1.760 *** 0.133 1.603 *** 0.123 1.602 *** 0.124

15-19 Years 1.739 *** 0.026 1.797 *** 0.025 1.836 *** 0.024 1.795 *** 0.023

20-24 Years 1.478 *** 0.019 1.527 *** 0.018 1.537 *** 0.017 1.515 *** 0.016

25-29 Years (ref)

30-34 Years 0.773 *** 0.014 0.747 *** 0.013 0.758 *** 0.012 0.756 *** 0.011

35-39 Years 0.704 *** 0.018 0.668 *** 0.016 0.675 *** 0.015 0.647 *** 0.014

40-44 Years 0.658 *** 0.033 0.685 *** 0.031 0.694 *** 0.029 0.655 *** 0.027

45 and Above 0.674 * 0.124 0.924 0.135 0.723 * 0.111 0.723 * 0.106

First Prenatal Visit (1=Yes)

1st Trimester 1.353 *** 0.033 1.274 *** 0.028 1.103 *** 0.025 1.076 *** 0.022

2nd Trimester 1.821 *** 0.045 1.693 *** 0.039 1.435 *** 0.033 1.390 *** 0.030

3rd Trimester 2.022 *** 0.057 1.906 *** 0.050 1.618 *** 0.042 1.614 *** 0.039

No Prenatal Care 1.096 * 0.044 1.081 * 0.040 0.976 0.035 0.963 0.033

Unknown (ref)

Race/Ethnicity (1=Yes)

White (ref)

Mexican 0.643 *** 0.009 0.655 *** 0.009 0.682 *** 0.009 0.694 *** 0.009

Black 2.291 *** 0.024 2.209 *** 0.022 2.192 *** 0.020 1.997 *** 0.018

LR chi2(20)

Source: NCHS Vital Statistics 2009-2012.

2012

Odds 

Ratio

Odds 

Ratio

Odds 

Ratio

2009 2010

N=2,827,651

74185.72***62950.71***53025.42*** 76080.08***

* p<.05; **p<.01 ***p<.001

Note: Excludes reported unknown cases or no information on STI present or treated during pregnancy.

N=2,891,300

Odds 

Ratio

2011

N=2,324,026 N=2,578,674
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Results of the age variables yield consistent patterns found in the CDC STD 

Surveillance Report (2010), where STI rates have been found to be higher among 

individuals between the ages of 14-24.  With the age category of 25-29 years serving as 

the reference group, results show that pregnant women below the age of 25 years are at a 

higher risk of having an STI present or treated during pregnancy.  These results are all 

significant with p values < .001.  Of the three categorical age groups, women who are 

between the ages of 15-19 years have the highest odds of having an STI present or 

treated during pregnancy with values of 1.739, 1.797, 1.836, and 1.795 for years 2009-

2012 respectively, holding other variables constant.   Alternatively we can say that the 

odds of having a reported STI present or treated during pregnancy increase by a range 

from 74% to 84% for this age group for years 2009-2012. These results, again, are 

consistent with existing STI literature stating that young adolescent women are at higher 

risk of acquiring an STI (Aral and Holmes 2008). 

 The older age categories results continue to show an expected pattern regarding 

age and STI patterns of diagnosis.  We can see that the likelihood of having an STI 

present or treated during pregnancy decreases in the older age categories from years 30 

and beyond.  The decrease in acquiring an STI as age increases, based on age category, 

slightly changes however, as odds slightly start to increase after age 40 when compared 

to their earlier aged counterparts (aged 30 through 39), albeit odds ratios still below 1.0.  

All odds ratios results for the age categories are statistically significant with p values < 

.05 or < .001 with the exception of women reported to be 45 and above years of age for 

the 2010 data.  
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 Results for the education variables (measuring SES) yield expected results found 

in the literature where having higher levels of education attainment may reduce sexual 

risk behavior among young women in transition to adulthood (Annang et al. 2010).  

High school/GED attainment serves as the reference group in the logistic regression 

model with regard to education attainment.  Results of the logistic regression show that 

women reported to have a 9
th

 to 12
th

 grade level attainment and women reported as not 

having graduated from high school or receiving a GED are more likely to have an STI 

present or treated during pregnancy with a percent increase of 24.5%, 20.6%, 21.1%, and 

22.5% for years 2009-2012 respectively (an average of 22% for the combined four 

subsamples), holding other variables constant. Results are significant with p values < 

.001.   

A consistent pattern with regard to education, results show that with every 

category of education attainment increase, the odds of having an STI present or treated 

during pregnancy decreases.  Having some college or associate degree in education 

attainment resulted in a lower likelihood of having an STI present or treated during 

pregnancy ranging between 20.1% to 21.8% for years 2009-2012; a combined average 

for the four years of data of 21%. Having a bachelor degree further decreases the 

likelihood to 62% on average (range between 59.7% - 63.4%), and a master’s and 

beyond is associated with a 70% on average (range between 67.4% - 72.4%) decrease in 

likelihood of having an STI present or treated during pregnancy for years 2009-2012.  

Results are significantly with p values of .001 for 2009-2012 data.  In regards to the 

unknown education category, while results show to be significant with p values < .05, < 
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.01, and < .001, odds ratios should be interpreted with caution given the uncertainty of 

the reported education attainment.  Finally, all results for women reported to have an 

education attainment 8
th

 grade or less are not statistically significant.  

For first prenatal visit, unknown history of prenatal care serves as the reference 

group.  Results of the first prenatal visit reported by trimester show a pattern where 

women deferring their first prenatal visit until the 2
nd

 and 3
rd

 trimester have a higher 

likelihood in the odds of having an STI present or treated during pregnancy when 

compared to women who have their first prenatal visit during the first trimester and the 

“unknown” reference group.  The highest increase in the odds of having an STI present 

or treated during pregnancy was in 2009 for women reporting to have their first prenatal 

visit in the 3
rd

 trimester; odds ratio of 2.022 (p < .001), holding other variables constant.  

In fact this pattern holds true with the odds of having an STI present or treated during 

pregnancy being higher for women reported to have their first prenatal visit in the 3
rd

 

trimester; an increase of 91%, 62%, and 61% respectively for years 2010-2012, with p 

values < .001, holding other variables constant. Indeed, this finding is important to note 

as treatment of STIs for mothers is necessary to improve maternal and neonatal health 

outcomes.  It very well may be that women who defer their first prenatal visit until the 

third trimester do so when absolutely necessary. And perhaps these women have limited 

resources such as no insurance, method of pay, or unaware of the importance of prenatal 

care; these may likely be women from underserved populations. Ideally it would be best 

to see this trend reversed where more STIs are screened at early prenatal visits for 

underserved populations. 
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Results of the final set of the race/ethnicity variables are the primary focus of this 

study and provide the answer to the research questions in my dissertation, among 

pregnant women, are Mexican-origin Latinas, controlling for SES and other 

demographic variables, less likely to have an STI present or treated during pregnancy 

when compared to Whites and Blacks?  And if so, do such findings provide supporting 

evidence for future research that may expand the breadth of the Latina paradox.  Results 

of the logistic regression for years 2009-2012 do indeed provide support to further 

investigate if unanticipated findings can be explain partially or totally by the Latina 

paradox. Thus, further research in this area have implications to expand the breadth of 

the Latina paradox to include STIs. 

 Using Whites as the reference group, we find that the odds of having an STI 

present or treated during pregnancy for Black women have higher odds in the likelihood 

of having an STI present or treated during pregnancy by 2.291, 2.209, 2.192, and 1.997 

times for years 2009-2012 when compared to Whites, holding other variables constant 

and having p values < .001. That is a 129%, 121%, 119%, and 100% more likely to have 

an STI present or treated during pregnancy when compared to their White counterparts 

for 2009-2012 respectively. However, for Mexican-origin women, results show 

consistently lower odds in the likelihood of having an STI present or treated during 

pregnancy when compared to Whites.  Indeed, results show that Mexican women are 

0.643, 0.655, 0.682, and 0.694 times less likely to have an STI present or treated during 

pregnancy for years 2009-2012 respectively when compared to Whites, holding other 

variables constant; results are significant with p values < .001. Mexican women are 36%, 
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35%, 32%, and 31% less likely to have an STI present or treated during pregnancy for 

years 2009-2012 respectively when compared to Whites.   

Given the results of the logistic regression models for this dissertation support 

my third hypothesis (H3) which states that the likelihood of having an STI present or 

treated during pregnancy is lower for Mexican women when compared to non-Hispanic 

Black women, controlling for SES and demographic variables for years 2009-2012. 

However, as evident in the results, the expected outcomes are in a different direction 

than expected for my fourth hypothesis (H4) which states that likelihood of having an 

STI present or treated during pregnancy is higher for Mexican women when compared to 

non-Hispanic White women, controlling for SES and demographic variables. As a 

consequence, we reject the research hypothesis and accept the alternative hypothesis that 

Mexican women, controlling for SES and demographic variables, are less likely to have 

an STI present or treated during pregnancy when compared to Whites for years 2009-

2012. This is the case at least for birth-giving women.  

Results are significant and contribute in great part to open discussion and further 

explore if these results can be explain in part or totally with hypotheses found in the 

Latina paradox.  Established literature associated with STI diagnosis posits that 

individual with lower levels of SES are at higher risk of STI contraction.  Mexican 

women have been shown to have the lowest levels of SES (measured in education 

attainment) when compared to their White and Black counterparts, which coincidently 

have been found consistent and supported with data used for this dissertation.  It was 

anticipated that Mexican birth-giving women would be at higher odds of having an STI 
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present or treated during pregnancy when compared to their White counterparts.  

However, results of this dissertation show unexpectedly, and much like Teller and 

Clyburn in 1974, that Mexican birth-giving women are less likely to have an STI present 

or treated during pregnancy when compared to their White and Black counterparts. 

While the prevalence of STIs is slightly higher among Mexican birth-giving women 

when compared to Whites, results of the data show that the likelihood (reported in odds 

ratio) is significantly smaller and thus support unanticipated findings that parallel those 

found in the Latina paradox. These findings serve as the beginnings to further investigate 

if these unanticipated findings can be explained partially or totally by incorporating and 

testing hypotheses found in the Latina paradox. Such an investigation has implications 

that may expand the breadth of the Latina paradox to include STIs. 

 In the next and final chapter of my dissertation I provide conclusions gleaned 

from the results of the analyses.  I provide a summary and discussion of the findings.  In 

the concluding chapter I discuss shortcomings of my dissertation and offer suggestions 

for future research.  I conclude with the significance and contribution of this dissertation 

in the broader context of the Latina paradox literature. 
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CHAPTER VI  

CONCLUSION 

 

Summary of Findings 

This dissertation investigates differences in prevalence of STIs and the likelihood 

of Mexican-origin Latinas having an STI during pregnancy, while controlling for SES 

(measured as education attainment) as a social determinant of health and other 

demographic variables. Prevalence and odds ratios were compared among birth-giving 

women of Mexican origin, Whites, and Blacks. Given that Mexican women have been 

shown to be at a disadvantaged in regards to having lower education attainment, which is 

associated with SES, when compared to Whites and Blacks, it is expected that this group 

of women would have corresponding disadvantages in health outcomes; in this case 

presence or treatment of one or more STIs during pregnancy. However, significant 

findings in the likelihood of having an STI present or treated during pregnancy from data 

used in this dissertation are consistent with unanticipated findings that parallel those 

found in the Latina paradox. These results offer the beginnings of additional research to 

further explore if these unanticipated findings may be explain partially or totally by the 

Latina paradox; in particular introducing nativity status is a good start. Thus this 

dissertation offers the beginnings for future investigation of an association of STIs and 

the Latina paradox. Coincidently, if these unanticipated findings of this dissertation can 

be explained in part or completely by the Latina paradox, further research in this area 
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have long-term implications that may further expand the breadth of the paradox to 

include STIs, at least for birth-giving women.   

Major findings from the descriptive summary results show that Mexican women 

have the lowest levels of education when compared to Whites and Blacks; a consistent 

pattern found in the Latina paradox. According to US birth certificate data, Mexican 

women have the largest percentage of having less than high school education and the 

lowest percentage of having a bachelor’s degree and beyond for years 2009-2012 when 

compared to Whites and Blacks.  A second major finding is the rising percentages of 

women of Mexican origin reported to have chlamydia. Starting in 2009, the prevalence 

of chlamydia diagnoses among pregnant women increased steadily from 1.38% in 2009 

to 1.71% in 2012 for Mexican women. It is uncertain at this point if the increase in 

chlamydia cases for birth-giving Mexican women is due to an outbreak in chlamydia 

(see Appendix-B Figure B1), an increase in reported cases due to more data being 

collected by states, or the quality and/or increase of data from 2009-2012.  Whatever the 

case may be, the increase in reported cases of chlamydia increased the gap in prevalence 

of STIs among pregnant Mexican and White populations. The data show that if 

controlling for chlamydia, there is a possibility that the Mexican population, among 

pregnant women, may have similar or significantly lower prevalence of STIs when 

compared to Whites if combining all other STIs.  However, given that chlamydia is 

included with other STIs in the analyses, results of the t-test analyses show that 

prevalence of having an STI present or treated during pregnancy is higher among 
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Mexican women when compared to Whites, but lower when compared to Blacks. These 

results supported two hypotheses (H1, H2).     

Results of the logistic regression analyses show that being married decreases 

likelihood of having an STI present or treated during pregnancy; odds ratios ranged from 

0.367 to 0.391 for years 2009-2012.  Likelihood of having an STI present or treated 

during pregnancy decreases for women aged 30 years and beyond.  Whereas for women 

who are 24 years and younger, the odds increase. Women aged between 15-19 years had 

the highest odds in the likelihood of having an STI present or treated during pregnancy 

(odds ratios range from 1.739 to 1.836 for years 2009-2012). Women aged 25-29 served 

as the reference group.  

Higher education attainment was found to be inversely associated with likelihood 

of having an STI present or treated during pregnancy; these results were expected. With 

High school attainment serving as the reference group, on average for years 2009-2012, 

having some college or associate degree in education attainment decreased the likelihood 

(measured in odds ratios) of having an STI present or treated during pregnancy (from 

0.782 to 0.799); a bachelor’s degree decreases the likelihood (from 0.366 to 0.403), and 

a master’s and beyond is associated with a much lower likelihood of having an STI 

present or treated during pregnancy (from 0.276 to 0.326) for years 2009-2012. Women 

reporting to have a 9
th

 to 12
th

 grade level attainment and not having graduated from high 

school or receiving a GED are more likely to have an STI present or treated during 

pregnancy with odds ratios ranging from 1.206 to 1.225 for years 2009-2012, holding 

other variables constant.  
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Odds ratio results for first prenatal care visit taking place during the first to third 

trimester show that women deferring their first prenatal visit for the third trimester had a 

higher likelihood of having an STI present or treated during pregnancy from 2.022 

(2009) to 1.614 (2012) when compared to not having a prenatal care visit.  Women 

having their first prenatal visit during the first trimester of their pregnancy had a lower 

likelihood of having an STI present or treated during pregnancy, odds ratios ranged from 

1.076 to 1.353 for years 2009-2012. 

Results mentioned above were expected based on existing literature and current 

STI rates across the three comparative groups.  However the major findings resulting 

from the logistic regression models that estimate likelihood of having an STI present or 

treated during pregnancy by race/ethnicity found unanticipated results.  Indeed, these 

results are the key findings that provide unexpected results in line with those found 

within the Latina paradox.  Results show that consistently, Mexican women are 0.643, 

0.655, 0.682, and 0.694 times less likely to have an STI present or treated during 

pregnancy for years 2009-2012 respectively when compared to Whites, holding other 

variables constant; results are significant with p values less than .001.  Furthermore, 

results of the logistic regression model for years 2009-2012 show that Black women 

have higher odds in the likelihood of having an STI present or treated during pregnancy 

by 2.291, 2.209, 2.192, and 1.997 times for years 2009-2012 respectively when 

compared to Whites. Thus, odds ratios should be even higher when odds ratios for Black 

women are compared to those of Mexican women. Results of the logistic regression 

support my third hypothesis (H3). However my fourth hypothesis (H4) is rejected, which 
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mainly states that Mexican women are more likely to have an STI present or treated 

during pregnancy when compared to their White counterpart, all else being equal. 

Results of the logistic regression show otherwise; at least for birth-giving women of 

Mexican origin for years 2009-2012. 

 

Discussion, Limitations, and Future Research 

For four decades, the Latina paradox has persistently found that Latinas, despite 

having low levels of SES, have been found to have unanticipated favorable health 

outcomes when compared to their White and Black counterparts. Some of these 

outcomes include low rates of infant mortality, LBW, and PTB. While the Latina 

paradox continues to perplex researchers in unravelling this paradox, continuing research 

seeks to expose all possible elements in the hope to more appropriately understand and 

explain the phenomenon that is the Latina paradox. Thus, new emerging research has 

considered possible elements (e.g., stress and mental health) that have expanded the 

reach of the Latina paradox. This dissertation intends to expose a new potential element 

by considering STI diagnosis among birth-giving women. 

Given the link between STIs and morbidity health outcomes at the individual 

level (e.g., infertility and cancer) and those affecting fetus during and after pregnancy 

(e.g., IUGR, LBW, PTB), this dissertation considers the health outcome of STIs and its 

relation to the Latina paradox. While it is enticing to consider the link between STIs and 

birth outcome, such as LBW or PTB as an explicatory factor in the Latina paradox, it is 

important to determine first if there are unanticipated outcomes in lower prevalence 
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and/or likelihood of STIs among Latinas, specifically among Mexican-origin women 

when compared to their White and Black counterparts. Indeed, this relationship has little 

to no previous research within the Latina paradox; thus, my dissertation fills a gap in this 

literature.   

Results of this dissertation show unexpectedly, and much like Teller and Clyburn 

in 1974, that Mexican women are less likely to have an STI present or treated during 

pregnancy when compared to their White and Black counterparts. These unanticipated 

findings parallel other findings within the Latina paradox, such as unanticipated birth 

outcomes among Latinas (e.g., LBW, PTB, infant mortality). Results of this dissertation 

show support, at least in consideration for future research that may potentially expand 

the breadth of the Latina paradox to include STIs. This is the case at least in regards to 

birth-giving women in the US 

 Determining an explanation as to why Mexican-origin women are less likely to 

have an STI present or treated during pregnancy when compared to their White and 

Black counterparts is beyond the scope of this dissertation. However, results from this 

dissertation certainly raise questions for future research in this area. Indeed, future 

research as to why the unanticipated results is necessary and would yield very interesting 

findings that should have implications to promote continuing policies, such as STI 

screenings, and propel new areas of research that focus on understanding and explaining 

the unanticipated results.  

Results from the analyses of this dissertation open up the discussion to further 

investigate if unanticipated findings of this dissertation can be explained in part or totally 



 

123 

 

by the hypotheses found in the Latina paradox. This should be the next step in a series of 

future research in this area, which consequently may have the potential to expand the 

Latina paradox to include STIs. Indeed, STI morbidity has not been considered within 

the Latina paradox as differences in this health outcome have not been observed. This 

dissertation is the first step towards an area that merits more research.  

Results from the analyses of this dissertation open up the discussion to further 

investigate if unanticipated findings of this dissertation can be explained in part or totally 

by the hypotheses found in the Latina paradox which consequently may have the 

potential to expand the Latina paradox to include STIs. Indeed, STI morbidity has not 

been considered within the Latina paradox as differences in this health outcome have not 

been observed. This dissertation is the first step towards an area that merits more 

research.  

This dissertation intended to test if STIs among Mexican origin birth-giving 

women yielded unanticipated results that initially fit a pattern synonymous with the 

Latina paradox. My dissertation did not intend and/or attempt to test hypotheses used in 

the Latina paradox. And while this may be seen as a limitation, this was a necessary first 

step in confirming an unanticipated pattern of health outcome. Results of my dissertation 

serve as a preparatory step for future research. This dissertation sets up the process for 

testing hypotheses commonly used in the Latina paradox, specifically the health of 

migrant, protective measures, and data artifacts hypotheses. Future research testing these 

hypotheses would provide a more proper test and fit of STIs within the paradox. Indeed, 

it very well may be that immigrant Latinas, as posited by the health of migrant 
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hypothesis, may be “pulling” STI incidence down for the Mexican group. However, 

current policies by NCHS do not allow the use of nativity data. If these data, however, 

are made available, testing the health of migrant hypothesis can easily be tested by 

further comparing prevalence and likelihood of STI diagnosis between foreign-born and 

native-born populations. There is indeed reason to believe that this may be the case as 

previous research by Keller-Weiss and Harker-Tillman (2009) found that foreign-born 

Latinas (this includes the so-called 1.5 immigrant generation arriving in the US before 

the age of 6) reported lower average in lifetime number of sexual partners (2.0 vs. 3.7) 

when compared to their native-born Latina counterparts. This difference was only seen 

among female Latinas in their study.  

Having access to nativity data would also facilitate testing the protective 

measures hypothesis. While nativity data does not determining length of time in the US 

for foreign-born populations, nativity data may serve as a proxy of acculturation. A 

proxy of acculturation may be categorized by nativity in combination with variables that 

may be used to measure acculturation, for example language preference if available in 

birth certificate records. Determining if and what variables can be used to measure 

acculturation on birth certificate records may be challenging. However, if this is 

possible, results of testing the protective measures hypothesis should yield interesting 

results with regard to STI outcome within the Latina paradox.  

Previous research in the area of sexual health behavior show support for potential 

acculturated differences among more acculturated Latina populations. A study by Romo, 

Berenson, and Segars (2004) found that more acculturated Latina women (acculturation 
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measured as having lived longer in the US) were more likely, especially adolescent 

women, to engage in sexual risk behavior such as earlier sexual debut, having multiple 

partners, and unintended pregnancies when compared to less acculturated Latina women.  

A second study found that among women, risk behaviors differed between “highly 

acculturated” women (acculturation is measured using the Short Acculturation Scale for 

Hispanics [SASH]) and low acculturated women where the former were reported to have 

multiple sex partners including two or more partners in the previous year of the survey 

when compared to the latter (Sabogal, Faigeless and Catania 1993). Furthermore, Lara et 

al. (2005) found in a review of literature on acculturation and Latino health, more 

acculturated Latinas appear to be negatively affected by acculturation with higher rates 

of high-risk sexual behavior when compared to Latinas with less time spent in the US.  

With regard to testing the data artifacts hypothesis of the Latina paradox, future 

research would benefit in using more updated data. As mentioned in chapter 3, as more 

entities are reporting more information on birth certificate records (i.e., the 2003 revision 

for reporting on the standard certificate of live births), the data has been shown to be 

more robust. Given this trend, more updated data with fewer missing cases reported by 

entities should produce more robust and unbiased results. Thus future research using 

birth certificate data may produce unbiased and statistically sound results thereby 

reducing or limiting statistical illusions/data artifacts.  

One shortcoming that deserves special attention is the limitation of variables that 

measure social determinants of health. With respect to STI acquisition, literature on STIs 

and the social determinants of health (as noted in chapter 2) show the importance of 
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where a person lives can heavily influence the contraction and transmission of STIs. 

Differences in STI outcomes may more properly be explained and perhaps be more 

predictive if using variables that measure where a person lives (e.g., using zip code/GIS 

data) in combination with locating hotbeds of STI outbreaks. The use of variables that 

measure social determinants of health and socioecological factors can facilitate testing 

theories of STI contraction and transmission such as sexual mixing (assortative vs. 

dissortative) and likelihood of sexual concurrency. Indeed, future research taking in 

mind and testing theories on concurrency, sexual mixing, sexual network theory, and 

incorporating STI risk behavioral variables would yield very interesting and important 

findings which may more properly explain the results of this dissertation. And even 

within the Latina paradox literature, the lack of attention to social determinants of health 

is concerning. It is my opinion that incorporating social determinants of health may even 

expose additional elements of the Latina paradox. 

This dissertation does not include cultural context factors, which can arguably be 

categorized under social determinants of health. Having said this, the incorporation of 

cultural context factors for Latinas with regard to STIs and sexual health behavior is an 

area with very limited research. Indeed, there is little known about the contextual and 

cultural differences and inherent patterns of behavior among immigrants that may be 

transmitted from parent to child, and more so between first and second generation 

immigrants. This includes the inherent patterns of behavior that immigrants may possess 

and remain despite their socio-ecological conditions that may be tied to sexual debut and 

sexual activity. Examples of contextual and cultural factors that may play a role to 



 

127 

 

decrease or deter sexual debut, sexual activity, and contraceptive use among Latinos 

include an emphasis on family and motherhood, religion, societal disapproval of 

extramarital sex, and lack of access to contraceptive care and information (Sterling and 

Sadler 2009; Gilliam, Warden, and Tapia 2004).  

However, data that measures these factors may be difficult to access or non-

existent, thus, this may be an area for qualitative research such as the study by Zavella 

and Castaneda (2005) where they found that Latina women were expected to remain 

mujeres decentes (decent women) and honor their family by maintaining their virginity. 

In this perspective, virginity is seen as social capital where losing their virginity status 

jeopardizes partner selection in marriage. Furthermore, being informed or educated 

about STIs would provoke the thought that sexual activity is taking place. Thus, sexual 

activity and/or sexual education may bring shame to the family.  

These inherent behavior patterns that may be categorized under cultural context 

perhaps may be tied to mores, especially those related to sexual debut and sexual 

activity. Previous research in areas pertaining to socio-ecological factors and behavioral 

patterns has found strong levels of cohesion exist among populations living in immigrant 

or ethnic enclaves. Could there be established patterns of cohesion or a level of 

collective efficacy among immigrants, especially within ethnic enclaves, where 

immigrants monitor each other’s health behavior actions (Flores-Yeffal 2012; Sampson, 

Raudenbush and Earls 1998)? Could there be a collective efficacy aspect to expected 

behaviors of recently arrived Latinas where sexual education and/or activity can lead to 

being stigmatized by not only immediate family but a larger immigrant group or 
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network?  And could this aspect of collective efficacy positively affect other members 

regardless of race and nativity living within the same areas?  Further research in this area 

(cultural context) with regard to differences in behavior between foreign-born and 

native-born populations is needed to further understand the Latina paradox, especially in 

the area of sexual behavior.   

As is common with the use of secondary data, results of this dissertation are 

limited to years 2009-2012. Nevertheless, the pattern of major findings of unanticipated 

results (i.e., likelihood of STI present or treated during pregnancy) in the data remains 

consistent with those found in the Latina paradox. In addition, using birth certificate 

records do provide data for all births in the US is generalizable at least to all birth-giving 

population of the three comparative groups.  Furthermore, future research using these 

national level data beyond 2012 should provide just as robust, if not more robust results 

to those of 2012 as more states/entities implement the 2003 revision for reporting on the 

standard certificate of live births. This is in line with the data artifacts hypothesis of the 

Latina paradox mentioned above. 

Given that the Latina paradox phenomenon appears to expand to other immigrant 

groups (El Reda et al. 2007), future research can apply similar models used in this 

dissertation to immigrants from other sending communities. 

The use of reported STIs from birth certificate records may be seen as a 

limitation as these data only represent birth-giving population. To incorporate these 

results and analytical approach to the general population, at this time, is restricted as STI 

data from general population is collected and kept by CDC. Thus, additional research 
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incorporating use of STI counts for the general population is likely to remain as in-house 

research by CDC. Thus, given these restrictions, data on reported STIs from birth 

certificate records are the best available data to use at the national level.  It should be 

noted, however, that data on birth certificates does not include women who may have 

refused to be screened for STIs. While screening for certain STIs is required such as 

HIV, syphilis and Hepatitis B, other STIs are recommended. It is uncertain at this point 

the number of women who may potentially turn down STI screenings.   

This dissertation combined all reported STIs on birth certificate records which 

include chlamydia, gonorrhea, syphilis, Hepatitis B, and Hepatitis C (HIV data are not 

available on birth certificate records) into one dichotomous variable.  The rationale for 

combining all STIs under one dichotomous variable is to measure health risk behavior. 

In addition, prevalence of STIs among pregnant populations for specific STIs such as 

syphilis, are low (less than .02%). Combining all reported STIs into one dichotomous 

outcome (yes/no), allows for not singling out specific STIs and further de-identifying 

subjects; which is a requirement made by housing data agencies when case counts are 

below a number, for example 20.  Future research can apply the same analytical models 

used in this dissertation to determine prevalence and likelihood of having an STI present 

or treated during pregnancy for each of the STIs recorded in birth certificate records and 

compare across race/ethnic groups.  

Finally, this dissertation does not test the link between STIs and adverse birth 

outcomes. These are truly long-term investigations that are beyond the scope of my 

dissertation. And as mentioned above, this dissertation only compares prevalence and 
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likelihood of women having an STI present or treated during pregnancy between three 

subgroups to determine if there were any unanticipated results in line with other health 

outcomes found within the Latina paradox. However, a driving factor for future research 

and rationale to incorporate STIs into the Latina paradox is based on the association 

between STIs and maternal health outcomes (e.g., pelvic inflammatory disease, 

infertility, and cancer) and the link between STIs and neonatal health outcomes such as 

LBW, PTB, and infant mortality. Given that birth outcomes is a commonly studied area 

within the Latina paradox, the incorporation of STIs into the paradox exposes a possible 

element that may explain a variance of the phenomenon with regard to birth outcomes. 

Indeed, Aral (2001:213) reported that:  

“Approximately 400,000 infants are born prematurely each year in the United 

States, and of these more than 20,000 die in the foetal or neonatal period and 

another 20,000 end up with long-term neurological sequelae. As many as 

100,000 of these pre-term births and 5,000 or more deaths, as well as a similar 

number of major disabilities, may be associated with maternal [STIs]” (pg. 213). 

 

Future research can look further beyond the expansion of the paradox to include 

STIs and determine if there is indeed a link between STIs and adverse birth outcomes 

such as LBW and PTB. If there is a link, such findings may indeed expose a potential 

element that explains a variance in the Latina paradox with regard to birth outcomes.  

However, given the fortunate circumstance that STIs, especially chlamydia and 

gonorrhea, are treatable if diagnosed in the early stages of pregnancy (before the third 

trimester), the link between these aforementioned STIs and adverse birth outcomes may 

be weak.  
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Finally, the strong association between women who deferred their first prenatal 

visit until the third trimester and the increased odds of having presence or treatment of 

an STI is concerning. These results promote further policy implications for early 

screening to reverse this trend as maintenance of STIs and treatment is readily available 

to avoid adverse pregnancy outcomes if screenings are done in the early stages of 

pregnancy. And perhaps this strong association between deferred prenatal visits and 

STIs may expose a stronger link between STIs and adverse birth outcomes in the Latina 

paradox, such as LBW and PTB. Indeed, future research that focuses on women who 

were reported to have an STI and who had their first prenatal visit during the third 

trimester may provide interesting results that may partially explain adverse maternal 

health and birth outcomes in the Latina paradox.  

 

Conclusion 

 The positive association between SES and health has long been established. 

Thus, it is posited that having or achieving high levels of SES can bridge the gap to 

better health. Still, there have been noted exceptions. Some of these exceptions have 

consistently been found among Latinas, especially of Mexican origin, who have been 

noted to have lower levels of SES with regard to education attainment. Yet this group 

has unexpectedly had health advantages comparable to Whites who continue to have 

higher levels of SES attainment. Thus, these unanticipated outcomes have been termed 

the Latina paradox. Given the challenge in this assumption, unravelling the mystery of 

the Latina paradox has significant implications for improved health of overall 
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populations, especially populations with fewer opportunities to enhance their SES.  

Indeed, if further research in the Latina paradox can exposes all elements that lead to the 

understanding and full explanation of this paradox, findings would provide significant 

contributions in policy implication to improve health outcomes of all populations.   

This dissertation intended to expose a potential element of health behavior and 

outcome that may possibly, at least in consideration, have long-term implications to 

expand the breadth of the Latina paradox.  Using social determinants of health theory 

with regard to SES and a proxy of health (STI), this dissertation intended to find if 

prevalence and likelihood of having an STI present or treated during pregnancy is 

paradoxically similar to or lower for women of Mexican origin when compared to their 

White and Black counterparts.  Given the existing literature on STI contraction and 

transmission, women of Mexican origin are expected to have the highest odds in having 

an STI when compared to Whites and Blacks since Mexican-origin women have the 

lowest levels of SES and are likely to live in disadvantaged neighborhoods.  However 

results of this dissertation found that Mexican origin women are significantly less likely 

to have an STI present or treated during pregnancy in the predictive logistic regression 

models. Results of this dissertation parallel findings of other unanticipated health 

outcomes commonly found in the Latina paradox, such as infant mortality, LBW, and 

PTB.  Thus, results of this dissertation offer the beginnings of further investigations to 

determine if the unanticipated results found in this dissertation can be explained partially 

or totally by the Latina paradox.   
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Results of this dissertation are a start for the possible expansion of the Latina 

paradox to include STIs. If future research confirms this expansion, implications carry 

further significance given the link between STIs and adverse birth outcomes such as 

infant mortality, LBW and PTB.  For now, results of this dissertation have policy 

implications to continually promote STI screenings during the first trimester of 

pregnancy.  Results in relation to prenatal care in this study found that women deferring 

their first prenatal visit during the last trimester of their pregnancy had the highest odds 

of having an STI present or treated during pregnancy when compared to women who 

had their first prenatal visit during the first and second trimester.  Ideally this trend 

should be reversed to allow for time and proper treatment of STIs in order to avoid 

adverse maternal and neonatal health outcomes. This includes further emphasis on the 

importance of implementation and/or support of STI prevention and preventive medicine 

for at-risk populations such as those men and women that are underserved. With regard 

to family planning, results of this dissertation have the implications to positively 

promote preconception and interconception screening of STIs across all populations. 

Within the broader context of the Latina paradox, this dissertation provides 

support for future research to include STIs in Latina paradox models to determine if the 

breadth of the paradox can be expanded. Furthermore, this dissertation provides the 

impetus for future research to, first, test for a more proper fit of STIs within the Latina 

paradox by testing commonly used hypotheses of the paradox (i.e., health of migrant, 

protective measures, and data artifacts hypotheses), and second, research the link 

between STIs and adverse birth outcomes to determine if this link may explain some 
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variance of the Latina paradox; the latter being a long-term focus. Furthermore, the 

addition of more data being collected and reported on birth certificate records make it 

possible for other diagnosed disease and health related outcomes to be studied. Thus, this 

dissertation provides encouragement in the use of new and additional data found in birth 

certificate records to further explore and expose new elements that may potentially bring 

clarity to the Latina paradox. Finally, given that the Latina immigrant phenomenon has 

been found among other immigrant populations, future studies can include other 

immigrant groups to determine if similar patterns are found among them as well.  

This dissertation has implications and fills a gap in the Latina paradox literature 

as it relates to maternal health and provides findings that offer the beginnings of future 

research to test STIs, at least in consideration, of potentially expanding the breadth of the 

Latina paradox to include STIs.  Results of this dissertation provide evidence that birth-

giving women of Mexican origin, controlling for SES and other demographic variables, 

are less likely to have an STI present or treated during pregnancy when compared to 

their White and Black counterparts. 
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APPENDIX A 

 

Table A1  Descriptive Results by Race and Ethnicity, US Birth Certificate Data 

2009 (N=2,324,026). 

 

Variables 

N % N % N %

522,974 22.50 1,439,764 61.95 361,288 15.55

Marital Status

Yes 256,631 49.07 1,016,639 70.61 100,125 27.71

No 266,343 50.93 423,125 29.39 261,163 72.29

Age

Under 15 Years 1,156 0.22 658 0.05 958 0.27

15-19 Years 74,669 14.28 105,282 7.31 57,133 15.81

20-24 Years 145,199 27.76 326,643 22.69 113,141 31.32

25-29 Years 141,073 26.98 430,912 29.93 91,483 25.32

30-34 Years 100,102 19.14 360,824 25.06 59,638 16.51

35-39 Years 49,605 9.49 173,431 12.05 30,786 8.52

40-44 Years 10,634 2.03 38,830 2.70 7,612 2.11

45-49 Years 522 0.10 2,932 0.20 505 0.14

50-54 Years 14 0.00 252 0.02 32 0.01

Education
8th Grade or Less 90,786 17.36 20,965 1.46 6,678 1.85

9th-12th/No Diploma 151,579 28.98 133,802 9.29 73,036 20.22

HS/GED (ref) 151,989 29.06 342,659 23.80 120,787 33.43

Some Coll./Assoc. Deg. 87,895 16.81 439,387 30.52 111,128 30.76

Bachelor's Degree 25,626 4.90 326,365 22.67 30,758 8.51

Master/Dr/Prof. Deg. 8,379 1.60 166,019 11.53 14,205 3.93

Unknown 6,720 1.28 10,567 0.73 4,696 1.30

Prenatal Care (Month Began)

1st to 3rd Month 324,384 62.03 1,075,687 74.71 204,001 56.46

4th to 6th Month 129,993 24.86 252,049 17.51 92,372 25.57

7th to Final Month 32,913 6.29 49,125 3.41 24,002 6.64

No Prenatal Care 14,894 2.85 13,655 0.95 11,159 3.09

Unknown or Not Stated 20,790 3.98 49,248 3.42 29,754 8.24

Present or Treated Infections (STIs)

Gonorrhea

Yes 541 0.10 1,918 0.13 3,738 1.03

No 522,433 99.90 1,437,846 99.87 357,550 98.97

Syphilis

  Yes 194 0.04 339 0.02 665 0.18

  No 522,780 99.96 1,439,425 99.98 360,623 98.82

Chlamydia

Yes 7,199 1.38 15,668 1.09 17,309 4.79

No 515,775 98.62 1,424,096 98.91 343,979 95.21

Hepatitis B

Yes 207 0.04 993 0.07 1,188 0.33

No 522,767 99.96 1,438,771 99.93 360,100 99.67

Hepatitis C

Yes 255 0.05 3,457 0.24 444 0.12

No 522,719 99.95 1,436,307 99.76 360,844 99.88

Source: NCHS Vital Statistics 2009

Mexican Whites Blacks
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Table A2  Descriptive Results by Race and Ethnicity, US Birth Certificate Data 

2010 (N=2,578,674). 

 

 

Variables Mexican Whites Blacks

N % N % N %
530,296 20.56 1,621,590 62.88 426,788 16.55

Marital Status

Yes 258,345 48.72 1,146,159 70.68 118,272 27.71

No 271,951 51.28 475,431 29.32 308,516 72.29

Age

Under 15 Years 1,084 0.20 741 0.05 1,101 0.26

15-19 Years 71,593 13.50 109,133 6.73 63,431 14.86

20-24 Years 143,605 27.08 352,860 21.76 134,261 31.46

25-29 Years 143,092 26.98 489,257 30.17 106,281 24.90

30-34 Years 105,009 19.80 426,207 26.28 74,241 17.40

35-39 Years 53,563 10.10 194,989 12.02 37,150 8.70

40-44 Years 11,783 2.22 44,987 2.77 9,584 2.25

45-49 Years 549 0.10 3,160 0.19 687 0.16

50-54 Years 18 0.00 256 0.02 52 0.01

Education
8th Grade or Less 85,724 16.17 23,090 1.42 7,353 1.72

9th-12th/No Diploma 150,784 28.43 141,421 8.72 82,543 19.34

HS/GED (ref) 154,815 29.19 367,363 22.65 138,808 32.52

Some Coll./Assoc. Deg. 95,222 17.96 496,953 30.65 136,080 31.88

Bachelor's Degree 27,999 5.28 379,660 23.41 38,507 9.02

Master/Dr/Prof. Deg. 9,212 1.74 203,001 12.52 19,026 4.46

Unknown 6,540 1.23 10,102 0.62 4,471 1.05

Prenatal Care (Month Began)

1st to 3rd Month 341,220 64.35 1,227,639 75.71 246,065 57.66

4th to 6th Month 127,867 24.11 272,560 16.81 106,471 24.95

7th to Final Month 30,677 5.78 52,708 3.25 27,313 6.40

No Prenatal Care 12,949 2.44 14,899 0.92 12,216 2.86

Unknown or Not Stated 17,583 3.32 53,784 3.32 34,723 8.14

Present or Treated Infections (STIs)

Gonorrhea

Yes 566 0.11 2,116 0.13 4,427 1.04

No 529,730 99.89 1,619,474 99.87 422,361 98.96

Syphilis

  Yes 196 0.04 382 0.02 799 0.19

  No 530,100 99.96 1,621,208 99.98 425,989 99.81

Chlamydia

Yes 7,687 1.45 17,653 1.09 20,738 4.86

No 522,609 98.55 1,603,937 98.91 406,050 95.14

Hepatitis B

Yes 194 0.04 1,229 0.08 1,401 0.33

No 530,102 99.96 1,620,361 99.92 425,387 99.67

Hepatitis C

Yes 285 0.05 4,497 0.28 550 0.13

No 530,011 99.95 1,617,093 99.72 426,238 99.87

Source: NCHS Vital Statistics 2010
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Table A3  Descriptive Results by Race and Ethnicity, US Birth Certificate 

Data 2011 (N=2,827,651). 

Variables Mexican Whites Blacks

N % N % N %
521,847 18.46 1,822,870 64.47 482,934 17.08

Marital Status

Yes 253,456 48.57 1,291,750 70.86 133,971 27.74

No 268,391 51.43 531,120 29.14 348,963 72.26

Age

Under 15 Years 923 0.18 738 0.04 1,112 0.23

15-19 Years 65,417 12.54 109,094 5.98 65,143 13.49

20-24 Years 138,947 26.63 383,251 21.02 153,678 31.82

25-29 Years 141,238 27.07 553,396 30.36 122,192 25.30

30-34 Years 107,020 20.51 502,119 27.55 86,860 17.99

35-39 Years 55,200 10.58 219,453 12.04 42,204 8.74

40-44 Years 12,484 2.39 51,171 2.81 10,919 2.26

45-49 Years 604 0.12 3,376 0.19 746 0.15

50-54 Years 14 0.00 272 0.01 80 0.02

Education
8th Grade or Less 79,258 15.19 24,985 1.37 8,817 1.83

9th-12th/No Diploma 143,382 27.48 143,693 7.88 88,254 18.27

HS/GED (ref) 154,675 29.64 398,331 21.85 156,298 32.36

Some Coll./Assoc. Deg. 99,900 19.14 565,072 31.00 158,548 32.83
Bachelor's Degree 29,267 5.61 440,695 24.18 44,239 9.16

Master/Dr/Prof. Deg. 9,628 1.84 239,311 13.13 22,127 4.58

Unknown 5,737 1.10 10,783 0.59 4,651 0.96

Prenatal Care (Month Began)

1st to 3rd Month 342,860 65.70 1,400,566 76.83 290,798 60.21

4th to 6th Month 125,786 24.10 299,120 16.41 121,356 25.13

7th to Final Month 29,036 5.56 58,574 3.21 31,143 6.45

No Prenatal Care 11,443 2.19 15,398 0.84 13,134 2.72

Unknown or Not Stated 12,722 2.44 49,212 2.70 26,503 5.49

Present or Treated Infections (STIs)

Gonorrhea

Yes 657 0.13 2,273 0.12 5,197 1.08

No 521,190 99.87 1,820,597 99.88 477,737 98.92

Syphilis

 Yes 235 0.05 473 0.03 977 0.20

  No 521,612 99.95 1,822,397 99.97 481,957 99.80

Chlamydia

Yes 8,119 1.56 20,008 1.10 24,203 5.01

No 513,728 98.44 1,802,862 98.90 458,731 94.99

Hepatitis B

Yes 221 0.04 1,217 0.07 1,709 0.35

No 521,626 99.96 1,821,653 99.93 481,225 99.65

Hepatitis C

Yes 319 0.06 5,424 0.30 632 0.13

No 521,528 99.94 1,817,446 99.70 482,302 99.87

Source: NCHS Vital Statistics 2011
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Table A4  Descriptive Results by Race and Ethnicity, US Birth Certificate Data 

2012 (N=2,891,300). 
Variables 

N % N % N %

513,974 17.78 1,874,167 64.82 503,159 17.40

Marital Status

Yes 249,490 48.54 1,325,048 70.70 141,433 28.11

No 264,484 51.46 549,119 29.30 361,726 71.89

Age

Under 15 Years 804 0.16 731 0.04 1,069 0.21

15-19 Years 61,034 11.87 103,553 5.53 60,865 12.10

20-24 Years 136,983 26.65 388,125 20.71 160,787 31.96

25-29 Years 138,841 27.01 565,912 30.20 129,135 25.66

30-34 Years 106,726 20.76 531,492 28.36 93,595 18.60

35-39 Years 55,829 10.86 229,274 12.23 45,047 8.95

40-44 Years 13,103 2.55 51,345 2.74 11,737 2.33

45-49 Years 634 0.12 3,446 0.18 859 0.17

50-54 Years 20 0.00 289 0.02 65 0.01

Education
8th Grade or Less 71,294 13.87 25,090 1.34 8,551 1.70

9th-12th/No Diploma 134,137 26.10 138,949 7.41 86,335 17.16

HS/GED (ref) 156,414 30.43 401,841 21.44 163,632 32.52

Some Coll./Assoc. Deg. 105,035 20.44 583,977 31.16 167,930 33.38

Bachelor's Degree 30,704 5.97 458,277 24.45 47,238 9.39

Master/Dr/Prof. Deg. 10,278 2.00 256,103 13.66 24,566 4.88

Unknown 6,112 1.19 9,930 0.53 4,907 0.98

First Prenatal Visit (Month)

1st to 3rd Month 340,567 66.26 1,434,681 76.55 303,403 60.30

4th to 6th Month 120,122 23.37 304,581 16.25 124,676 24.78

7th to Final Month 28,403 5.53 61,450 3.28 33,240 6.61

No Prenatal Care 11,049 2.15 15,653 0.84 13,296 2.64

Unknown or Not Stated 13,833 2.69 57,802 3.08 28,544 5.67

Present or Treated Infections (STIs)

Gonorrhea

Yes 748 0.15 2,428 0.13 5,288 1.05

No 513,226 99.85 1,871,739 99.87 497,871 98.95

Syphilis

 Yes 184 0.04 466 0.02 1,091 0.22

  No 513,790 99.96 1,873,701 99.98 502,068 99.78

Chlamydia

Yes 8,765 1.71 21,629 1.15 24,439 4.86

No 505,209 98.29 1,852,538 98.85 478,720 95.14

Hepatitis B

Yes 247 0.05 1,325 0.07 1,888 0.38

No 513,727 99.95 1,872,842 99.93 501,271 99.62

Hepatitis C

Yes 344 0.07 6,474 0.35 768 0.15

No 513,630 99.93 1,867,693 99.65 502,391 99.85

Source: NCHS Vital Statistics 2012

Mexican Whites Blacks



155 

APPENDIX B 

Figure B1  Rates of Reported Cases of Chlamydia by Race/Ethnicity, United States, 2009-2013. 

Source: 2013 Sexually Transmitted Diseases Surveillance Report, Figure 6. Chlamydia - Rates of Reported Cases by 

Race/Ethnicity, United States, 2009–2013. 

CDC 2013 Surveillance Report.  Accessed on June 27, 2015.  http://www.cdc.gov/std/stats13/figures/6.htm.

http://www.cdc.gov/std/stats13/figures/6.htm



