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ABSTRACT 

While global life expectancy dramatically increased across the 20th century, these gains were not 

uniformly experienced across individuals and populations. Public health researchers, who have 

sought to better understand these life expectancy gaps, have demonstrated a clear relationship 

between chronic stress and a heightened risk of premature death due to health conditions tied to 

inflammation, obesity, and cardiovascular disease. Broadly speaking, chronic stress accelerates 

the biological clock, wearing down bodily systems such as immune and heart function. 

Therefore, individuals who experience a disproportionately high burden of social stress are 

expected to suffer from both poorer health outcomes across the life course and a lowered life 

expectancy. Consequently, health is increasingly recognized as being, in part, socially 

constructed. That is, adverse social conditions result in distinct lived experiences and resultant 

divergent health outcomes across individuals and groups. However, as social conditions improve, 

life expectancy gaps are expected to narrow in response. To examine this predicted relationship, I 

target demographic data sourced from death certificates (n=8,484) from a small southern town 

across a 100-year time period (1915-2015). During the first half of this dataset, Jim Crow laws 

(1877-1965) resulted in policies that limited access to medical care, education, and employment 

for African Americans. However, following civil rights legislation, segregation ended, allowing 

for more equal access to resources and opportunities tied to increasing quality of life. 



 

Nonetheless, there is very little primary research on life expectancy gaps in the early 20th 

century, with most research in the southern U.S. targeting the post-Jim Crow period. Therefore, 

this work seeks to fill this knowledge gap through a longitudinal analysis of the survival 

probability of individuals during and after segregation. Results from Cox Regression modeling in 

R reveal statistically significant associations between an individual’s sex, race, and year of death 

with their age at death. At the beginning of the 20th century, there was a clear race-based rather 

than gender-based gap in life expectancy, with White individuals (during Jim Crow n=1438, post 

Jim Crow n=3094) living, on average, 10 years longer than Black individuals (during Jim Crow 

n=1693, post Jim Crow n=2259). However, following desegregation, while life expectancy 

increases for all groups, the race-based gap in life expectancy narrows with Black women, in 

particular, experiencing the most dramatic increase in age at death, surpassing that of White men 

(~69 to 67 years respectively). What is clear from our findings is that survival probability is 

malleable and influenced by social pressures present in a given time and place. Ultimately, this 

research highlights how the social environment, here shaped by legislative change, can 

positively, or negatively, impact a person’s health and resultant life expectancy. 
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DEDICATION  

To Z -- the dearest of friends, gone too soon but never stopped believing in a brighter tomorrow. 

This is for you.  

 

“You were capable of imagining a different future. And maybe it won’t be realized today, maybe 

not in our lifetime. Maybe it will take generations. We’re all part of a continuum. Does that make 

it pointless?” 

― Suzanne Collins, Sunrise on the Reaping 
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CHAPTER 1: INTRODUCTION 

 Over the past century, marked advances in healthcare, sanitation, and technology have 

greatly increased life expectancy around the world, resulting in an epidemiological transition and 

a shift from communicable to non-communicable diseases as the leading causes of death globally 

(Omran, 1971; Antonovsky, 1967; Omran, 1977; Hollingsworth, 1977; Bellhouse, 2011). 

However, these health gains have not been uniformly experienced, as some populations have 

undergone more rapid improvements than others (Cutler et. al, 2006; Hoffman, 2012; Eggleston 

and Fuchs, 2012; Olshansky, 2018). Gaps in life expectancy are not novel to the present though, 

and have been noted since at least the 1600s in Europe, where disparities were first attributed to 

variation in socioeconomic status (SES) (Graunt, 1662; Huygens, 1669; De Witt, 1671; Chetty 

et. al, 2016).  

The presence of life expectancy variation across time has led to an interest in more 

precisely identifying factors that shape health across the life course, resulting in a growing 

research area known broadly as the Social Determinants of Health (SDOH; Labonte and 

Schrecker 2007, Williams et. al 2010, Ahlberg 2019, WHO 2023). Findings from this literature 

make clear that life expectancy is influenced by a broad swathe of spatial and temporal factors 

and, consequently, that the components that make up an individual’s health are highly variable 

and influenced by a suite of cultural and biological traits. For my thesis, I leverage insights from 

this field of research and target the roles of changing social norms and legislative policy on 

health outcomes across a century of analysis (1915-2015), specifically examining the impacts of 

time, place, and group identity on life expectancy.



CHAPTER 2: RACE AS A SOCIAL DETERMINANT OF HEALTH 

The SDOH include social, environmental, geographic, economic, and political aspects of 

an individual’s lived experience (Burbank 2011; Flynn et. al, 2017; Berry, 2021). Associated 

research has demonstrated that health is socially constructed; that is, an individual’s health is 

dependent on where and when they live, the experiences they have, and the opportunities 

available, or denied, to them. For example, prolonged exposure to air pollution increases the risk 

of respiratory diseases, certain cancers, and premature death (Wu et. al, 2020). Because low-

income housing is more often located in areas with poorer air quality, this results in a 

disproportionately higher mortality burden among those in lower socioeconomic status (SES) 

positions, particularly among African Americans who have the highest proportion of deaths 

attributable to air pollution (Geldsetzer et. al, 2024). Thus, low SES can adversely affect an 

individual’s health outcomes, not from a lack of resources per se, but from environmental 

hazards individuals experience as a consequence of, for example, housing affordability. 

In addition to SES, group identity has emerged as a robust predictor of health outcomes 

(Rivas-Drake et.al, 2014; Haslam, 2021). Identity categories include race, gender, religion, and 

sexuality, among many others. Membership in any one of these groups comes as a consequence 

of individuals being sorted into categories, either by choice or circumstance, and results in 

variation in social status within hierarchical groups. In both human and animal populations, 

social status within a group influences health outcomes, including life expectancy. For example, 

among nonhuman primates such as rhesus macaques (Macaca mulatta) and talapoins 

(Miopithecus talapoin), subordinate individuals experience elevated glucocorticoid levels 

compared to dominants, driven, in part, by harassment and social exclusion (Abbott et. al, 2003). 

Glucocorticoids are steroid hormones associated with metabolism and immune functioning. 
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Acute environmental stressors result in the upregulation of glucocorticoids to facilitate energy 

mobilization, increase alertness, and prepare the body for injury. However, when stressors are 

chronically experienced, glucocorticoids remain elevated and dysregulation of the hypothalamic–

pituitary–adrenocortical axis (HPA) can occur, increasing the risk of depression, cardiovascular 

disease, diabetes, autoimmune diseases, respiratory infections, and poorer wound healing (Cohen 

et. al, 2007; McEwen, 1998). Consequently, because group identity is associated with social 

status, membership in a marginalized group is linked to poorer health outcomes, including a 

shorter life expectancy, elevated risk of infectious disease, higher infant mortality, substance 

abuse, metabolic disease, and mental illnesses (Matheson et. al, 2016; Zapolski, 2019; Selvarajah 

et. al, 2022; Heerde et. al, 2023; Baah et. al, 2018; Jilani et. al, 2021). 

In the United States, race is a socially stratified aspect of identity, with documented 

negative consequences due to discrimination and disfranchisement. For example, Black 

Americans experience poorer educational opportunities (Davis, 1941; Salmi and D’Addio, 2020; 

Thiem and Dasgupta, 2022; Tochhawng et. al, 2024), lower wages (Williams, 2006; Hudson et. 

al, 2017; Kantamneni, 2020), and lower quality medical care than White Americans (Seijo, 1991; 

Cornelius, 1993; Browne, 2012). Consequently, the physical impacts of discrimination lead to 

what is known as “the embodiment of race”, in which adverse health outcomes, that are socially 

constructed, manifest themselves biologically (Williams, 1999; Anderson, 2013; DeLilly, 2012; 

Cobbinah, 2018; Williams, 2019). Specifically, race-based discrimination over the life course 

decreases life expectancy because the body responds to discrimination as a chronic 

environmental threat, resulting in increased disease risk and accelerated biological aging 

(Oronsky, Caroen, and Reid, 2022, Révész et. al, 2014, Hotamisligil, 2006; Furman et. al, 2019). 

As a result, racial discrimination has been associated with elevated blood pressure, hypertension, 
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diabetes, and obesity (Orom et. al, 2017, pp. 819; Alvarez et. al, 2016; LaFave, 2022; Cerón et. 

al, 2016). Accordingly, an accelerated biological clock and suppressed immune system weaken 

the body’s ability to fight disease, resulting in shorter life expectancies among marginalized 

groups. Thus, social exclusion, low socioeconomic status, and discrimination can all trigger 

maladaptive, inflammatory responses to chronically experienced, high-stress environments 

(Bailey and Williams, 2023; Goosby et. al, 2018). Additionally, contributors to poorer health can 

be additive, such that the consequences of social exclusion paired with exposure to hazardous 

and adverse environments result in even worse outcomes (Gee and Payne-Sturges, 2004). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER 3: THE SEX-BASED LIFE EXPECTANCY GAP 

Another key group-level trait impacting health outcomes is sex. There is a well-

established and globally documented gendered life expectancy gap in which women generally 

live longer than men (López-Royo et. Al, 2024; Wang et. Al, 2013; Emslie and Hunt, 2008; 

Barford et. Al, 2006; Luy and Gast, 2014). Researchers have identified both biological and 

cultural mechanisms that affect life expectancy. One commonly cited biological explanation for a 

shorter life expectancy for males is testosterone (Bupp and Jorgensen, 2018). Across animal taxa, 

testosterone is typically associated with risk-taking and competitive behavior, particularly among 

males contesting over resources and/or social status. Among humans, testosterone concentrations 

are approximately eight times higher in males than females. Moreover, in addition to higher male 

mortality due to risky and violent behavior, testosterone is also an immunosuppressant that 

increases susceptibility to infectious and chronic diseases (Trigunaite et. al, 2015; Hyde et. al, 

2012). 

Cultural mechanisms also play an important, interactive role in life expectancy. Gender 

roles, the socially defined behaviors for males vs. females, affect the magnitude of the sex-based 

life expectancy gap across societies. For example, a son preference is typically present in 

patriarchal societies with traditional gender roles, resulting in reduced health care provisioning to 

girls and an expectation of high fertility among women (Khera et. al, 2013, Brunson, 2010; Das 

Gupta, 2003, Pietromonaco et. al, 2020; Vink et. al, 2022; Mariani et. al, 2010). Consequently, 

women in these cultures typically have shorter birth intervals, which increases maternal mortality 

(Milazzo, 2016), female infant mortality and growth stunting (Barcellos et. al, 2014), and a 

resultant narrowing in the life expectancy gap (El Ghannam, 2017; Şentürk and Ali, 2021). On 

the other hand, where risk-taking behavior among men is promoted, elevated rates of male 
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mortality widen the life expectancy gap. For example, in Russia, females live 10-12 more years 

on average than males (Korolenko, 2015). A key contributor to this gap are the cultural 

expectations of masculinity and a subsequent desire among men to cultivate a reputation of 

strength and toughness. Consequently, men die at higher rates from a broad swathe of causes, 

tied to risk-taking and violence, including homicide, suicide, accidents, and substance abuse. 

Specifically, deaths from alcoholism, and related sources of mortality, are nearly 80% male, 

contributing to a female-biased sex ratio (Kobak et. al, 2024). This shortage of men results in 

lower rates of marriage and higher rates of female headed households, both of which are tied to 

higher rates of male risk-taking behavior (Schacht et. al, 2014). As a result, women live 

significantly longer than men in these societies. 



CHAPTER 4: PUBLIC POLICY AND HEALTH OUTCOMES 

Legislation is an understudied, yet impactful social determinant of health due to public 

policy that, for example, restricts or improves access to health-related programs and resources 

(Dingake, 2017; Starfield and Shi, 2002). Some policies can increase resources to marginalized 

members of the population, such as providing financial support or food provisioning services to 

families in poverty. Policies aimed at improving the material resources for low-income families 

have been shown to reduce child mortality and improve childhood health. Financial and food 

assistance increases the availability of household income for other expenditures, by offsetting 

total household costs related to food, shelter, and clothing (Wherry et. al, 2016; Bryce et. al, 

2003). Thus, shifting political landscapes can significantly impact health outcomes through 

changing medical care access, voting rights, and economic opportunities. Consequently, health 

outcomes are influenced by the time and place where laws are passed; that is, an individual’s 

identity in a given political climate contributes to which policies may be harmful or beneficial to 

health. 

In the United States, the Jim Crow period (1877-1964) was a time when explicitly 

segregationist laws were in place across the Southern US (Pollitt, 2017; Hamilton, 1950; 

Thompson-Miller, 2015; Cunningham, 2012). During the Reconstruction Period (1865-1877) 

following the Civil War, federal laws provided civil rights protections for African-Americans. 

However, social backlash, led by the Ku Klux Klan, resulted in the passing of discriminatory 

laws across southern states during the late 19th and early 20th centuries (Schaefer, 1971; Gavin, 

2004; Gilmore, 2019; Reed, 2022). This included the segregation of hospitals, schools, and 

neighborhoods (Heathcott, 2005). Moreover, poll taxes and literacy tests were implemented to 
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prevent Black voters from participating in elections, with additional methods of terrorization, 

such as lynchings, to limit Black activism. 

While a race-based life expectancy gap still exists among contemporary US samples 

(Johnson et. al, 2020; GBD US Health Disparities Collaborators, 2019; Aburto et. al, 2020), the 

emergence and history of this gap is yet to be fleshed out. That is, few individual-level 

demographic analyses have been performed to examine survival differences between Black and 

White individuals living during and after segregation (DuBois, 1899; Smythe, 1948; Krieger, 

2014; Krieger, 2017; Kaufman et. al, 2019; Kihlström and Kirby, 2021; Reece, 2022; Woolf, 

2023). A key division in time for this research is the Civil Rights Act of 1964, which legally 

ended discrimination in access to public services, protected voting rights, and ended segregation 

of public places (US Congress, 1964). Thus, this allows for a comparative analysis of health 

outcomes between two distinct periods in US history where the lived experience was drastically 

different for Black and White individuals (Litwack, 2009; Messer et. al, 2018; Chapman, 2018). 

Consequently, the goal of this research is to compare life expectancy between Black and White 

individuals both during and after segregation, which legally ended with the passage of the Civil 

Rights Act in 1964. For this research, individual-level data were collected from death certificates 

of residents who died in and around Ayden, North Carolina, between 1915 and 2015. 

I propose the following hypothesis and associated predictions to guide this research: 

If survival is affected by the social conditions of an individual’s life, then individuals who are 

members of marginalized groups will have a lower life expectancy than individuals who are not 

members of marginalized groups. 
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A. The age at death for black individuals will be lower than the age at death for white 

individuals. 

B. The life expectancy gap will persist across time between white and black individuals. 

C. The life expectancy gap will be more prominent during segregation (Jim Crow) and will 

narrow as the death year gets closer to the present. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER 5: METHODS 

5.1 -- Field Site  

To understand how these political changes impacted individuals by race and sex, we turn 

our attention to the small, southern town of Ayden, North Carolina. Ayden was founded in 1891, 

and, while the population has fluctuated across time, it has generally grown in size since (Figure 

1). In 1900, the town had 557 residents (U.S. Census Bureau, 1900; Power, 1991) and grew to 

5,105 by 2015 (U.S. Census Bureau, 2024). One factor of key relevance to this research is that 

the racial demographics have remained roughly equal across time at approximately 50% White 

and 40% Black (US Census Bureau, 1920, 2015; Table 1). 

5.2 – Data Collection  

My analysis targets individual-level data derived from death certificates (n=8,484). To 

collect these data, death certificates were scanned at the Pitt County Register of Deeds office 

located in Greenville, North Carolina, and entered into a database of individuals who lived, died, 

or were buried in Ayden, North Carolina, between 1915 and 2015 (Figure 2). Any illegible cells 

on a death certificate were cross-checked with additional online archival data (e.g., US Census 

Data, Pitt County Death Index, Family Search). If any information included in the analysis (race, 

gender, age, death year) was missing, that individual was excluded from the analysis. Data are 

available beginning in 1915, the year when North Carolina standardized and began requiring the 

reporting of death certificates (Figure 3). 

Between September 2023 and March 2025, I spent time in the field site, attending local 

festivals, community meetings and celebrations, and historical events to have informal 

conversations with community members to help provide context and interpretability of findings. 

The informal conversations focused on how Ayden has socially and economically changed over 



11 
 

time. A key area of focus was what life was like for Black and White residents in Ayden in the 

early 20th century. 

Ayden is a small, rural town that relies on agriculture as a primary source of industry. 

Ayden was founded in 1891 by William Henry Harris, a farmer who sold land to the Atlantic 

Coast Line railroad (University of North Carolina Chapel Hill School of Government, n.d). From 

1891 to 1911, two colleges were active in the area: Ayden Seminary and Eureka College. In 

1929, Ayden Seminary and Eureka College closed (North Carolina Department of Natural and 

Cultural Resources, 2023). The closing of these two colleges weakened Ayden’s economic 

strength months prior to the Great Depression. In the early 1900s through 1930, several 

businesses also contributed to Ayden’s economic productivity: an ice block manufacturing house, 

Veneer manufacturing, the Ayden Pickle Plant, grocery stores, a hardware store, two banks, and 

at least two car dealerships. The Ayden Pickle Plant employed both Black and White individuals, 

hiring many workers from South Ayden, a predominantly Black area within Ayden town limits. 

In the early 1930s, many factories in Ayden closed. The Great Depression (1929-1939) heavily 

impacted Ayden’s largest employment centers for nearly 20 years. Ayden residents struggled to 

find employment opportunities; a similar hardship experienced across the country at this time. In 

1953, DuPont, a Virginia-based company, opened a factory in Ayden that created stable 

employment and provided workplace benefits. DuPont was the first factory in Ayden to provide 

comprehensive benefit packages to workers, such as social security and health insurance. 

In the rural areas outside of Ayden, there were rigid divisions in the type of farm labor 

that Black residents of Ayden engaged in. The planting and harvesting season occasionally lasted 

from early spring through Labor Day, and Black students were permitted to start school after the 

initial start of the school year to finish up work in the fields. In most Black families that relied on 
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farm work as a primary source of income, all family members worked. Fathers worked long 

hours in the fields, with animals, and with heavy equipment, while women worked inside more 

often, sorting tobacco leaves and out of the way of many occupational hazards. Black residents 

recounted personal stories of terrorization from the Ku Klux Klan, including cross burnings, 

while mentioning there were White residents who supported Black families through labor 

opportunities, decreased rent, and patronage at shops. 

     According to some Ayden residents, the town was still largely segregated and resembled 

the Jim Crow period into the early 1970s. Residents also echoed across multiple conversations 

that desegregation did not happen until the desegregation of schools in the 1970s. The 

desegregation of schools was met with some opposition, as Black students were subjected to 

longer bus rides to Ayden-Grifton High School. The school building previously attended by 

Black students, Ayden High School, was in better condition than Ayden-Grifton High School, 

which later became the primary integrated school in the area. Accounts from residents suggest 

that segregation is still prominent in both churches and cemeteries in Ayden today. 

5.3 -- Statistical Approach  

We used Cox regression (Cox 1972) to examine the relationship between Race (0=White, 

1=Black), Death Year (1915-2015), sex (0=female, 1=male), and Time Period (1=1915-1964, 

segregation, 0=1965-2015, desegregation), on Age at Death in days (0-41,000). All analyses 

were performed in R (version 4.4.1). Goodness of fit tests indicated that the model with an 

interaction between Race and Time Period, is the strongest fit to the data (Figure 4). 



CHATPER 6: RESULTS 

I begin by plotting the data (Death Year, Age at Death) and fitting lines by race and sex 

(Figure 2). What is clear is that Age at Death increased from 1915 to 2015 across all groups. 

However, White women have the highest life expectancy across time. Black women had the 

highest gains in life expectancy over time. The mean age of Black women by decade surpasses 

the mean age at death of White men in the 1980s (Table 2), while Black men have the lowest age 

at death across time. 

Kaplan-Meier curves (Kaplan and Meier, 1958; Ranstam and Cook, 2017) were 

generated to evaluate differences in the estimated probability of survival by Race and Sex 

(Figures 5a and 5b). The Kaplan-Meier curves help visualize survival probabilities for each 

group by age. Figure 5a is a Kaplan-Meier curve that displays estimated survival probabilities for 

all individuals during segregation (1915-1964). As Figure 5b shows on a Kaplan-Meier plot 

during desegregation (1965-2015), life expectancy gaps narrowed dramatically.  At the beginning 

of the 20th century, race was a stronger predictor of life expectancy than sex. The mean age at 

death for White individuals was ~56 years old and ~46 years old for Black individuals. However, 

following desegregation, the mean age for White individuals increased to ~72 years, and the 

mean age increased to ~63 years for Black individuals.. Black women, in particular, saw the 

most dramatic increase, surpassing White men (~69 to 67 years respectively). 

Next, Cox regression was performed on data from across the entire period (1915-2015). 

All covariates were significant. Individuals who died in more recent years lived to an older age 

before passing away. Additionally, the interaction term was significant, indicating that Black 

individuals were dying at significantly younger ages during the Jim Crow period compared to 

White individuals and that this survival gap shrank significantly following desegregation. 
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A proportional hazard assumption test (coxzph) was used to identify any proportional 

hazard violations. While Death Year, Race, Time Period, and the interaction term violate the 

proportional hazards assumption, the Schoenfeld residuals show that the variables are not time-

dependent, relaxing proportional hazard requirements (Figure 6). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER 7: DISCUSSION 

My analyses yields three key results. First, while life expectancy increases for all groups, 

there is a clear survival gap between Black and White individuals. Second, there is a significant 

narrowing in this gap following legislative change - the passage of the Civil Rights Act (1964). 

This finding highlights how race becomes embodied, and that health is, in part, a social 

construction affected by aspects of the social, political, and physical environment in which 

individuals live. Third, I find that, during segregation, race is a better predictor of life expectancy 

than sex. However, following desegregation, a female survival advantage emerges due to gains in 

life expectancy experienced by Black women in particular. Below, I will discuss each of these 

results in additional detail, situating my findings within the broader literature. 

Race itself is not a causal factor in many health disparities, but the discrimination 

marginalized peoples face creates the physiological consequences of racism; that is, race is a risk 

factor for a wide swath of health outcomes because of the ways in which the social environment 

becomes embodied. This occurs through stress, inflammation, and other chronic conditions that 

are caused by discrimination (Krieger et. al, 2013; Chen et. al, 2023; Cuevas and Cole, 2025). In 

the context of the Jim Crow South, laws were passed to segregate and disadvantage Black 

Americans by limiting access to political, social, and economic opportunities (Hahn et. al, 2018). 

These laws not only enforced racial divisions but also created conditions for race to become 

embodied through discrimination and social exclusion. Poll taxes, literacy tests, and restricted 

access to healthcare all created significant disparities in who was able to access medical care and 

political power. 

Thus, the chronic racial discrimination and racialized violence characteristic of the Jim 

Crow South likely contributed to the significantly lower life expectancy for Black individuals 
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during this time period (Krieger et. al, 2014; Edwards and Thompson, 2010). While this result 

was expected, this finding helps to fill in an understudied time period related to health outcomes 

in the US during the early 20th century. Moreover, research on racial disparities in life 

expectancy have typically relied on cross-sectional, aggregated, and population-level data rather 

than individual-data, possibly masking health trends unique to local communities, such as the 

gains in life expectancy for Black women shown in this research (Krieger et. al, 2013; Krieger et. 

al 2016; Rushovich et. al, 2023). Consequently, these results create a baseline for further 

biodemographic analysis, aiming to understand how and why health disparities have changed for 

Black and White individuals over the last century. Documenting change and understanding the 

mechanisms that drive that change are crucial in creating effective public health policy that 

promotes positive health outcomes. 

From my findings, beginning during desegregation, there is a significant narrowing in the 

life expectancy gap between White and Black individuals. This aligns with national trends in 

survival gaps by race (Harper et. al, 2012; Case and Deaton, 2020). This narrowing comes after 

key legislation, most notably the Civil Rights Act (1964), and the Voting Rights Act (1965), were 

passed (Aiken et. al, 2013). The Civil Rights Act set a national precedent for policy and 

subsequent policies for the promotion of health for marginalized groups (McGowan et. al, 2016). 

After the passage of the Civil Rights Act, some states attempted to maintain segregation in 

schools and other institutions, but these attempts to reform race-based divisions into law were 

frequently halted by the Powell Amendment, named after Adam Clayton Powell, a Black 

Congressman from North Carolina (Goldsmith, 2018). Consequently, it is clear that public policy 

can create opportunities for healthier lives (LaVeist et. al, 2023; Karas Monet et. all, 2020; 

Roberts et. al, 2019; Taylor, 2019). For example, US States that have passed legislation 
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promoting women’s healthcare, raising the minimum wage, and providing additional funding to 

schools have experienced declines in race-based life expectancy gaps (Shrestha, 2005; Harper et. 

al, 2014; Ridell et. al, 2018; Ray et. al, 2023), whereas states that did not saw a decline in life 

expectancy for all populations (Venkataramani et. al, 2021). 

Following desegregation, gains to Black survival, particularly among women, result in 

race playing a less important role to life expectancy than sex. That is, as we look closer to the 

present, a female survival advantage emerges across racial groups. This is consistent with 

national trends that show an overall increase in life expectancy for women, regardless of race 

(Johnson et. al, 2022). Gains in life expectancy among Black individuals nationwide have been 

linked to biological factors moderated by social and environmental conditions, aligning with 

improvements in cardiovascular disease mortality, treatment for HIV disease, cancer, 

unintentional injuries, and perinatal conditions (Kochanek et. al, 2016; Fuchs, 2016; Zarulli et. 

al, 2017). Women’s health improved in states that passed policies aimed at lowering disease-risk 

for the leading causes of death among women, such as heart disease, stroke, lung cancer, and 

breast cancer (Wisdom et. al, 2005). Thus, improved access to healthcare, education, and higher 

income are all contributing factors to the female survival advantage (Johnson et. al, 2022). 

Women’s social and economic circumstances may be more reliant on public health policy 

change, particularly in areas with high fertility rates and low female education rates (Grown et. 

al, 2005). The female survival advantage may, therefore, be tenuous if policies become restrictive 

towards women or historically marginalized populations (Woolf and Schoomaker, 2019). 

7.1 -- Conclusion 

Health is a social construct that is malleable based on social pressures present in the time 

and place an individual lives. These social pressures and factors are known as the social 



18 
 

determinants of health. Social constructs, such as race and gender, drive health outcomes and, in 

turn, influence the life expectancy of an individual. As social conditions improved with the 

passage of the Civil Rights Act (1964) and the Voting Rights Act (1965), life expectancy 

outcomes too improved, particularly for Black individuals.  While all groups experienced 

increases in life expectancy from 1915 to 2015, Black women saw the highest gains (~25 years) 

over the century, eventually surpassing the life expectancy of White men. Consequently, results 

from this research highlight how life expectancy is socially constructed through opportunities 

available to individuals based on their race and sex. Moreover, this research emphasizes how the 

social environment, reshaped by legislative change, can positively or negatively impact a 

person’s health. 
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Figures and Tables  

Figure 1: Ayden Population Change 1910 - 2010 
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Table 1: Ayden Population Demographics by Time Period  

Period Race Women Men Population % 

Segregation 

1915-1964 

Black 788 905 54.07% 

White 606 832 45.93% 

Desegregation 

1965-2015 

Black  1109 1150 42.40% 

White 1564 1530 57.80% 

Total=8,484 
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Figure 2: Scatter Plot of Deaths by Age 1915-2015 
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Table 2: Mean Age by Decade  

Black Women 

Decade   Average Age 

1920      21.1 

1930      33.3 

1940      38.6 

1950      39.5 

1960      47.4 

1970      56.8 

1980      64.6 

1990      68.9 

2000      72.1 

2010      73.8 

White Men 

Decade   Average Age 

1920      31.9 

1930      46.7 

1940      52.5 

1950      55.0 

1960      59.8 

1970      61.8 

1980      66.2 

1990      66.5 

2000      70.2 

2010      71.5 

 

Black Men 

Decade   Average Age 

1920      19.0 

1930      27.3 

1940      40.5 

1950      38.6 

1960      47.6 

1970      55.4 

1980      59.5 

1990      62.2 

2000      63.7 

2010      69.1 

 

White Women  

Decade   Average Age 

1920      32.7 

1930      49.4 

1940      56.7 

1950      63.2 

1960      64.7 

1970      71.3 

1980      72.0 

1990      74.5 

2000      78.8 

2010      80.3 
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Figure 3: Example Death Certificate 
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Variable Hazard Ratios SE 

Sex (Male=1) 1.4693*** 0.0236 

Race (Black=1) 1.2805*** 0.0282 

Death Year 0.9841*** 0.0008 

Time Period (Segregation=1) 0.8188*** 0.0537 

Race x Time Period 1.3136*** 0.0501 

Figure 4: Cox Regression Model Results with Interaction Term 
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Figure 5a: Kaplan-Meier Curve During Segregation 
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Figure 5b: Kaplan-Meier Curve During Desegregation 
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Figure 6: Schoenfeld Residuals of Interaction Term in Violations Test 
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